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0 WELCOME AND OPENING REMARKS

0.1 Welcome by BIS

0.2 Opening remarks by the Convenor

1 SCOPE AND COMPOSITION OF THE WORKING GROUP

1.1 Scope of the Working Group, CHD 15: WG 08
               
The proposed scope of CHD 15: WG 08 may be as placed below: 

To examine the existing IS 17658:2021 and provide recommendations for modifications required, if any, in the standard

The tenure of the WG may be 6 months. 

The WG may CONSIDER.

1.2 Composition of CHD 15: WG 08

The current composition of the Working group is as given below: 

Composition: 

· Shri Mukesh Gupta, Whales Stationery Products Ltd — (Convenor)
· Dr Sanjay Tyagi, Central Pulp and Paper Research Institute,
· Shri Jude Alexander, Thermal Paper Association,
· Shri Virendra Singh, Member Secretary — CHD 15 (BIS)

The Committee may CONSIDER.

2 ISSUES FOR DISCUSSION

2.1 [bookmark: _GoBack]IS 17568:2021 Thermal Paper “Thermal Paper — Specification”
Considering comments of Thermal Paper Association, in 24th meeting of CHD 15, the committee constituted a small group, as given below, to discuss on the comments and provide its recommendations including sample testing if required:

a) Dr Sanjay Tyagi, CPPRI
b) Shri Jude Alexander, Thermal Paper Association; and 
c) Shri Mukesh Gupta, Whale Stationery Products Ltd

During 28th meeting of CHD 15, Shri Mukesh Gupta shared a draft document on the subject which was unanimously accepted by the committee. The committee further advised BIS secretariat to circulate the document amongst members as P-draft for a period of 21 days. 

During 29th meeting, BIS Secretariat informed that as it had certain observations on the document, the expert panel was contacted for clarification and a number of meetings were conducted to resolve these observations. 

Further, on a suggestion from the Convenor to recognize the work being done by the panel, the committee agreed to convert this expert group as a working group with the given title, scope and composition:  

Title: Working Group on Thermal Paper CHD 15: P8

Scope:

To examine the existing IS 17658:2021 and provide recommendations for modifications required, if any, in the standard

Composition: 

a) Shri Mukesh Gupta, Whales Stationery Products Ltd (Convenor)
b) Dr Sanjay Tyagi, Central Pulp and Paper Research Institute,
c) Shri Jude Alexander, Thermal Paper Association,
d) Shri Virendra Singh, Member Secretary, CHD 15

During the 30th meeting, the committee considered a modified document provided by the Working Group and the recommendation that different types of thermal papers are required to be tested for verifying the requirements; and decided to take up the subject as an R&D project. The modified document is placed below: 




During 32nd meeting, the committee endorsed the nomination for Research Evaluation Committee made in consultation with the Chairperson for evaluating the proposals received and monitoring the progress of the R&D project: 

a) Dr M K Gupta, Director (CPPRI) and Chairperson CHD 15
b) Dr B P Thapliyal, Secretary General, IARPMA

The R&D project was awarded to PAPRI for which first instalment released on 25th June 2024. 

Upon superannuation of Dr. M K Gupta from the post of Director CPPRI, during 33rd meeting, Shri Alok Kumar Goel (CPPRI) was made part of the Research Evaluation Committee. 

During 34th meeting, the committee considered the draft report submitted by PAPRI: 



             

And advised to incorporate the modifications suggested by members. Some of the suggestions of the members are placed below:  










Further, considering that PAPRI would require additional time to include these suggestions in the report and may require additional testing, the committee unanimously agreed to extend the period of R&D project till 24th November 2024. Further, recommended to issue the second installment for the R&D project. 

The committee also took note of the revised guidelines for R&D projects issued by BIS: 




Subsequently, some additional comments, as given below, were received from Thermal Paper Association:


PAPRI has now submitted a modified report and draft specification on Thermal Paper on 25th Nov 2024 which was circulated to committee members on the same day. 



      

Comments/confirmations received on the draft report are placed below for the committee’s reference: 







[bookmark: _MON_1795864133]      
   
Meanwhile, Ministry of Consumer Affairs, Food and Public Distribution has shared a letter and report from ‘Toxics Link’ on the issue of Bisphenol Analogs (BPA & BPS) in Thermal Papers and requested inputs from BIS on the matter.




The Working Group may DISCUSS and DECIDE.  

3 DATE AND PLACE OF NEXT MEETING

The Panel may decide the date and place for the next meeting.

4 ANY OTHER BUSINESS

5 VOTES OF THANKS 
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1. SCOPE



This standard prescribes the requirements, method of sampling and test for thermal paper.

2. REFERENCE

    

The Indian standards listed below contain provisions which through reference in this text, constitute provisions of Indian standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this Indian standard are encouraged to investigate the possibility of applying the most recent editions of the Indian standards.

		IS No.

		Title



		1060(Part 1): 1966

		Methods of sampling and tests for paper

 and allied products: Part 1



		1060(Part 3): 1969

		Methods of sampling and tests for paper

and allied products: Part 3



		1060(Part 5/ Sec 5): 

2014/ISO 536:2012

		Methods of sampling and tests for paper 

and allied products: Part 5

Methods of test for paper and board, 

Section 5 determination of grammage



		1060(Part 5/ Sec 6): 

2014/ISO 1924-2:2008

		Methods of sampling and tests for paper 

and allied products: Part 5

Methods of test for paper and board, 

Section 6 determination of tensile 

Properties -Constant rate of 

elongation method (20Mm/min.)



		1060(Part 6/ Sec 1): 

2014/ISO 1974-2:2012

		Methods of sampling and tests for paper 

and allied products: Part 6

Methods of testing for paper, 

Section 1 Determination of tearing resistance-Elmendorf method.



		1060(Part 4/ Sec 13): 

2020/ISO 2470-1-2:2016

		Methods of sampling and testing

 for paper, board and pulps, Section 13 Measurement of diffuse blur reference factor- Indoor daylight conditions.

(ISO brightness)





		IS/ISO 2471:2008

		Paper and board- Determination of 

opacity (paper backing)- Diffuse 

reflectance method



		4661:1999

		Glossary of terms used in paper trade and industry



		IS/ISO 8254-1:1999

		Paper and board- Measurement of specular gloss: Part 175◦

Gloss with a converting beam, 

TAPPI method





3. TERMINOLOGY

    

    For this standard, the definitions given in IS 4661 shall apply.



4. REQUIREMENTS

1.1.  General

The paper shall be of uniform formation, thickness, and substance. The paper shall be evenly finished and free from holes, specks, and other blemishes.

.

1.2. The paper shall also comply with the requirements given in Table 1,2,3 and 4 when evaluated in accordance with the method referred in col.4 Table 1,2,3 and 4.



1.3 Grammage: 

The grammage of thermal paper shall be agreed to between the purchaser and the supplier. However, when tested as per IS 1060(Part 5/ Sec 5), no single test result shall vary by more than ± 5% from nominal grammage. Further a mean of 10 test results shall not very from nominal grammage by more than ± 2.5 %.



1.3. Thickness:

The uniform thickness of thermal paper shall not be less than 50 µm, when tested as per IS 1060(Part 5/ Sec 3).

1.4. The thermal paper shall be free from Bisphenol A (BPA)



5. PACKING AND MARKING



1.5. Packaging



Thermal paper may be supplied in reams or rolls as agreed between the purchaser and supplier. Packages of rolls shall contain rolls of the size (width) and mass of the paper packet as agreed between the purchaser and the supplier. The final packing should protect the thermal paper from heat light and humidity.

1.6. Marking: 

1.6.1. Each package shall be marked with the following information:

a) Description and grammage of the material

b) Size of the paper in mm, and length in meter

c) Lot number

d) Month and year of manufacture and 

e) Manufactures name and recognized trademark.

f) In addition to above each reel/package shall be marked as per the requirement of the legal Metrology Act,2009and the rules



1.6.2. BIS Certification Marking:

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Standards Act, 2016 and the Rules and Regulations framed there under, and the products may be marked with the standard mark.



6. SAMPLING

       Representative samples for the test shall be drawn as prescribed in 3 of IS 1060(Part 1)

  

7. CRITERIA FOR CONFORMITY

1.7. Test: 

From each of the rolls selected from the lot (see 6), one sheet shall be taken out at random. These sheets shall constitute the sample. The sheets selected shall first be tested for general requirements given in 4.1. One test piece shall be cut from each sheet selected for each of the characteristics mentioned in 4.2 and 4.4.



1.8. A sheet not meeting the relevant requirements for anyone or more characteristics shall be considered defective.



1.9. A lot shall be declared as conforming to the requirements of this specification if the number of defective sheets found does not exceed the acceptance number. This acceptance number is zero for the requirements of substance and for all other requirements depends upon the size of the sample and shall be equal to zero if the size is less than 13 and one if the size is greater than equal to 13.









		Table 1: Requirement for Thermal Paper Properties 



		

		

		

		



		Sl No.
(1)

		Characteristics
(2)

		Requirement
(3)

		Method of Test
(4)



		(A)

		Paper Properties

		

		



		i)

		Tensile Index, Nm/g

		

		



		

		MD

		30

		                     IS 1060 (Part 5/ Sec 6)



		

		CD

		20

		



		ii)

		Tear Index, m N. m2/g

		

		



		

		MD

		3.5

		                     IS 1060 (Part 5/ Sec 1)



		

		CD

		4.0

		



		iii)

		Opacity, Percent, Min

		80

		                        IS/ISO 2471



		iv)

		Brightness, ISO, Percent, Min.

		75

		                      IS 1060 (Part 4/ Sec 13)



		v)

		Gloss at 75, Max.

		35

		                      IS/ISO 2471



		vi)

		Smoothness (Bendtsen) m l/min, Max

		

		                         3 of IS 9894



		

		Thermal Side

		50

		



		

		Reverse Side

		100

		



		vii)

		Wax Pick, Min.

		No pick on 8A

		                     8 of IS 1060(Part 3)



		(B)

		Image Properties

		

		



		i)

		Static Thermal Color

		

		Press the recording paper by heated block, applying pressure of 1.0 kg/cm2 for 3 seconds on TH-PSA (pressure sensitive) static machine. Measure image density on Macbeth Densitometer



		

		Image Density, Min.

		

		



		

		At 80 ±5 ℃, immediate

		0.16±0.02

		



		

		After 1hr maturation

		0.20±0.02

		



		

		At 90 ±5 ℃, immediate

		0.40±0.02

		



		

		After 1hr maturation

		0.50±0.02

		



		

		At 100 ±5 ℃, immediate

		0.60±0.02

		



		

		After 1hr maturation

		0.70±0.02

		



		ii)

		Dynamic Thermal Color Image Density, Min

		0.80±0.02

		Take-out jet-black prints from fax machine at speed ≤300 mm/s (energy thermal head 0.35 mj/dot.). Measure ID value on Macbeth Densitometer



		iii)

		Background Thermal Color Image Density, Min.

		0.05±0.02

		Measure image density value on unprinted thermal coating side of paper by Macbeth Densitometer























		Table 2: Requirement for Thermal Paper -Thermal Properties 



		

		

		

		



		Sl No.
(1)

		Characteristics
(2)

		Requirement
(3)

		Method of Test
(4)



		1

		Image colour

		Jet black

		Visual-after image development



		2

		Static colour development properties

		

		



		(i)

		ID in initial temperature

		

		IS 1060 (Part 5/ Sec 6)



		

		· Immediately at 80±5℃

		0.16±0.02

		Press the recording paper by heated block with the pressure of 1.0 kg/cm3 for 3s.



		

		· After 1 h maturation of the paint

		0.20±0.02

		Test values depend on instant when image produced on TH-PSA static machine) Measure the ID on Macbeth Densitometer



		ii)

		I.D in effective temperature 

		

		



		

		· Immediately at 90±5℃

		0.40±0.02

		



		

		· After 1 h maturation of the paint

		0.50±0.02

		



		iii)

		I.D in saturated Temperature

		

		



		

		· Immediately at 100±5℃

		0.60±0.02

		



		

		· After 1 h maturation of the paint

		0.70±0.02

		



		3

		Dynamic colour development properties

		

		



		i)

		ID at effective temperature (90±5℃)

		0.80±0.02

		Take-out jet-black prints from fax machine at speed ≤300 mm/s (energy thermal head 0.35 mj/dot.). Measure ID value on Macbeth Densitometer



		ii)

		Clarity of lines 

		Should be clear

		By visual Observation-Print of lines taken from flask



		4

		Background ID

		0.50±0.02

		Measure ID value on unprinted thermal coating side of paper by Macbeth Densitometer



		5

		Bar code print result

		Good (lines should not break or be hazy)

		By visual observation: print taken from bar code machine at speed ≤ 300 mm/s.(Energy of thermal head 0.35 mj/dot.)













Table 3: Requirement for Thermal Paper (Only for topcoat)- Climatic Durability



		[bookmark: _Hlk179455678]Sl. No.

(1)

		Characteristic

(2)

		Drop in Percent 

(Image loss)

(3)

		Test Method

(4)



		i)

		Heat resistance

		Less than 30

		Condition of the paper image in oven at 60°C for 24 hrs. Calculate I.D before and after conditioning on Macbeth densitometer.



		ii)

		Humidity Resistance

		Less than 10

		Condition of the paper image in a humidity chamber at temperature 40°C and relative humidity 90% for 24 hours. Calculate the I.D before and after conditioning on Macbeth densitometer.



		iii)

		Light resistance

		Less than 10

		Condition the paper image in light resistance tester at 5000 Lux for 100 hours. Calculate the I.D before and after conditioning on Macbeth densitometer.









Table 4: Requirement for Thermal Paper (Only for topcoat)- Chemical Durability

		Sl. No.

(1)

		Characteristic

(2)

		Drop in Percent 

(Image loss)

(3)

		Test Method

(4)



		i)

		Lanolin hand cream

		Less than 20

		Apply the cream on image proceed by fax machine and keep it for 24 hours at room temperature. Calculate the I.D before and after conditioning on Macbeth densitometer.



		ii)

		Ethanol

		Less than 25

		Immerse the paper image in 25 present solutions for 20 minutes. Then remove it from solution and keep it for 24 hours at room temperature. Calculate the I.D before and after conditioning on Macbeth densitometer.



		iii)

		Plasticizer

		Less than 45

		Keep the paper image in the plastic bag with plasticizer under the load of 60 g/cm2 minutes. Then keep the image for 24 hours at room temperature after removing it from the plastic bag. Calculate the I.D before and after conditioning on Macbeth densitometer.



		iv)

		Water fastness

		Less than 45

		Immerse the paper image in demineralized water at room temperature for a minimum of 3 hours. Calculate the I.D before and after conditioning on Macbeth densitometer.
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STUDY ON PERFORMANCE CHARACTERISATION OF
VARIOUS TYPES OF THERMAL PAPER

1. Introduction:
Thermal paper is a special type of fine paper that is coated with a chemical which changes

colour when heat is applied. Hence instead of using traditional ink, high quality of printing can
be possible in thermal paper when subjected to the heat produced by a thermal printhead.
Thermal paper particularly used in inexpensive or light weight devices such as adding machine,

cash registers, credit card terminals, POS etc. Thermal paper has different applications [1].

POS: The measures application is at POS (Point-of sale) machine, The thermal paper rolls are
designed to work with machines like cash registered. Credit/debit card terminals, ATM

machines, vending machines, Supermarkets etc.

Labelling: The thermal is used in different dispatch labels for shipment holding the content
information in the form of barcode and give good scan quality and UV resistance. The labelling
is also required at the point of sale. The labels on food provide moisture and water resistance

with barcode scan ability post use in microwave oven and on medicine and blood bags.

Amusement tags and Tickets: Use of thermal paper is now extended to amusement tickets

and tags that have good scan abilities, reliability and smart images.

1.1. Literature Review:

Ward-Askey et. al. (2008) reported in a patent regarding method of preparing a thermally
printable sheet which comprises providing a substrate comprising a base sheet having at least
one surface coated with a layer containing a pigment in porous particulate form which develops

colour on heating [2].

Truitt ez. al. (1976) reported in a patent regarding composition useful for coating onto paper to
produce a thermal print paper. The composition utilizes iron, soap and phenolic components as
a part of the mechanism of print formation with cellulose acetate acting as a binder for the
composition. The addition of water to an acetone solution of the composition yields a light

stable coating with an exceptionally white appearance [3].





Tinne et. al. (2012) reported regarding the levels of Bisphenol-A in thermal paper receipt from
Belgium and they estimate the human exposure. For this study they collected 44 samples from
Belgium and tested for Bisphenol-A content in all sample. 735 samples had concentration
between 0.9% and 2.1% (between 9 to 21 mg BPA / g) of paper. While the remaining 27% had
concentration below 0.01% (0.1 mg BPA/g) of paper [4].

Robert F et. al. (2020) reported Bisphenol (BPA) used as a color developer in a thermal paper
that after heating process reacts with leuco dye and changes it into a colored form. Analysis of
receipts from 39 countries has shown that BPA is still the most common compound used around
the world with 69% of samples containing this color developer. Among other tested bisphenols
BPS was used as a color developer in 20% samples from Japan and United States of America
[5].

Meghan R B et. al. (2017) reported regarding handling of thermal paper: Implication for dermal
exposure to bisphenol A and its alternatives. The main objective of their study was to determine

how individuals handle thermal paper in one common setting [6].

Annette M H et. al (2014) reported regarding the effect of BPA of thermal paper on human
body. He reported BPA is an endocrine disrupting, environmental contaminant used in a wide
variety of products and BPA metabolites are found in almost everyone’s urine, suggesting

widespread exposure from multiple sources [7].

Direct thermal and thermal transfer printing methods can be used for creating documents with
embedded permanent images and texts as security codes, which are visible only under
ultraviolet light. Copying or scanning of the documents cannot reproduce these images. Such
documents can be created by direct thermal printing of single sheets, containing single or multi-
layer coatings of image forming components, by single or multi-pass printing. A combination
of direct thermal and thermal transfer methods can also be used for generating similar
documents by single-pass printing. Single sheet direct thermal process, in which the printed
images gradually fade with time, can be used for creating documents for temporary
identification. The length of time required for such fading can be controlled by proper selection

of the components of the imaging systems|[8].

Van D S (2024) reported the analysis of alternatives for BPA in thermal paper. He reported only

Bisphenol S and D8 can be considered as feasible alternatives of BPA. Two non-phenolic

3





substances i.e., Pergafast 201 and Urea Urethane can be considered as feasible alternatives.
Gallic acid esters and Diphenolic acid are commercially available food grade substances that

are according to the literature known dye developer [9].

Bisphenol A (BPA) is widely used as a colour developer in thermal paper. Thermal paper is
ubiquitous in daily life due to its use in cash register receipts, so opportunities for human
contact a bound. For this study, 10 blank cash register receipts were obtained from businesses
in suburban Boston. BPA was extracted and analysis of concentration was performed using gas
chromatograph/flame ionization detector. In some receipts, BPA was not detected but in others
it was as high as 19 mg for a 12-inch-long receipt, which is in line with concentrations indicated
in patents. This study is intended to highlight the potential for human exposure to BPA as well

as the ease with which exposure may be reduced through the use of BPA-free thermal

paper|[10].

The Laplacian nature of heat conduction makes the transformation thermotic, as a design
principle for thermal meta devices, compatible with transformation optics. Various functional
thermal devices, such as thermal cloaks, concentrators, and rotators, have been successfully
demonstrated. The concept of encrypted thermal printing is proposed and experimentally
validated, which could conceal encrypted information under natural light and present static or
dynamic messages in an infrared image. Regionalization transformation is developed for
structuring thermal metamaterial-strokes as infrared signatures, enabling letters of the alphabet
to be written, paintings to be drawn, movies to be made, and information to be displayed. This
strategy successfully demonstrates an extreme level of manipulation of heat flow for

encryption, illusions, and messaging [11].

Thermal paper contains potentially toxic compounds such as bisphenol A (BPA), which is used
as a colour developer. BPA has been reported in thermal paper in concentrations up to 42,600
mg gl. The exposure to BPA via dermal transfer has been recently discussed as a significant
contribution to the overall human exposure and the estimated daily intake (EDI) has been
reported up to 218 mg d1. BPA has been also detected in recycled paper with concentrations
up to 46 mg gl. Since BPA is a known endocrine disruptor and migrates from materials,
regulatory restrictions have been established to prevent risks for the human health. As a
consequence, structural analogues, such as bisphenol S (BPS) have been introduced into the

market. [12].





1.3. Types of Thermal Paper:

In India thermal paper is broadly divided into two categories.

a) Non-Topcoat, where one single layer of coating is applied. It is generally used for the

short-term bar code applications that does not require long term environmental

resistance.

<«———  Active Coat
<— Base Coat

Substrat
Figure-1: Non topcoat thermal paper structure
Features:

® Wide range of calipers and thermal sensitivities.

® Adhesion/cohesion properties designed for graphic art printing.

® No head wear or residue.

b) Topcoat, where two lays of coating is applied. Which is generally used for the high-
quality images and the image has the long durability. This type of thermal paper has

three coats i.e. base Coat and active coat and topcoat.

Topcoat

<«———  Active Coat
<— Base Coat

Substrat

Figure-2: Topcoat thermal paper structure
Features:
® Excellent environmental resistance.

® (Cost effective consumer construction.

1.4. Benefit of thermal Paper:
1) Thermal printers are faster that other type of printers. Which give quick printing.
2) Images are clear and high quality than other
3) Good quality barcode scans can be generated with this paper.

4) Inkless printing, the dye is on the paper. No ribbons or cartridges are required. There

is no toner or ink to spill.






5) Printing is quiet, which dose no create much sound and disturb environment.

6) Thermal printing is more reliable than other printing technologies because there are few

moving parts. The paper path is shorter reducing the chance of a paper jam or misfeed.

1.5. The Production System:

The production system of thermal paper is as per the flow diagram (figure-3) given below.
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Figure-3: Thermal paper production flow diagram






1.6. Base Paper for making of thermal Paper
At present there is no separate specifications for the base paper which are being used for the

making of thermal Paper in India. Manufacturer are using different tyre of papers i.e., writing,
printing maplitho, MG posters etc as per their need. But Base paper quality is also very much
crucial to get the good quality thermal paper. Following are the crucial parameters need to be

addressed before taken for the making of thermal paper.

e Minimum thickness
e Sizing Properties (Cobbso)
e Moisture content

e Smoothness/ Roughness.

e Porosity
e Wax pick
1.7. Pre Coate layer:

The precoat layer improves heat insulation smoothness, uniformity and anchoring thermal
layer. The pre coat fills any pores or space between filler and fibre. Pre-coat assures that
printing surface attains require smoothness, it also absorbs and stabilizes the dye once they are

activated and keeps the print head free from accumulating melted dye.

1.8. Topcoat layer:
The purpose of this layer is to produce image with a thermal reaction. The chemical mixture

that is applied as a topcoat is called thermal coat. This coat is a mixture of chemicals that
changes colour when exposed to heat. The thermal layer contains Leco dyes, Sensitizers and
developers. The Leco dyes contain clear crystals that turns black once the heat from the
printhead touch the paper. The thermal mixture also contains either Bisphenol-A (BPA) or
Bisphenol-S (BPS). These chemicals act as developers. Sensitizers are added to the thermal
mixture to adjust the image activation temperature to adjust the image activation temperature

of the coating.

2. Factors effecting the Quality of Thermal Paper:
There are several factors which effects the quality of thermal paper.

2.1. Heat:
As the thermal paper is heat sensitive, if thermal paper stored in hot areas its quality degrades.

2.2. Moisture:
If exposed in moisture environments, the printing quality of thermal paper may be decrease.
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2.3.Thickness:
The durability of thermal paper is good if the stock of thermal layer is thicker.

3. Life of Thermal Paper:

The life expectancy of thermal paper differs on storage conditions. The following factors effect

on the life span of thermal paper.

3.1. Shelf-life:
Papers that stored at temperature bellow 77°F (25 °C) and kept in a dark place at relative

humidity will last approximately 3 years from the date of manufacturing.

3.2. Image life:

The image life also depends upon the storage condition. If placed at bellow temperature 77°F
(25 °C) and kept in a dark place at minimum humid environment, then the image quality is

excellent in a long extent.

3.3. Fade resistance:
The image is sensitive to ultraviolet light (U.V), hence the thermal paper should be avoided

from the exposure of ultraviolet light.

4. Chemicals used for making the Topcoat layer of Thermal Paper:

These are the following chemicals used for making top-coating chemical of thermal paper.

a) Leco dye or silver dye: There are different types of leuco dyes as per the colour of
visibility like blue, black, purplish red etc. The commonly used leuco dyes are Crystal
violet lactone with Triphenyl alkyl phthalein system, Fluorane system.

b) Chromogenic agents: Commonly used agents are Bisphenol-A, p-furyl benzoic acid
and its ester.

c) Intensifier: Commonly used Intensifier is Benzenesulfonic acid amide.

d) Fillers: The most common used filler is Calcium carbonate.

e) Adhesives: Commonly used are hindered phenols, acrylic acid, Symplicit acid, Zinc
Stearate on epoxide, p-Phthalide acid, Dibenzoyl etc.

f) Lubricant: Usually, waxy substances such as alkane paraffin, steric acid amide

(Octadecyl amide) can be used.

5. Properties of Thermal Paper:

1. Image Stability: It refers to how many years the thermal print will be readable when stored
in the correct condition.

2. Density: It is an optical density value measured from thermal printed image.
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3. Static Sensitivity: It shows at which temperature the thermal image starts to formulate.
(Low static sensitivity means the thermal image starts at high temperature.)
4. Dynamic sensitivity: It shows how fast and with what energy level the thermal paper can

be printed (High dynamic sensitivity is better quality).

6. Advantages of using Thermal Paper:
1. Low Cost: Conventional receipt printing requires the use of ink. As a result, business

needs to spend additional on ink cartridges. However, thermal paper printing is an
inkless technique for printing receipts. Since printing takes place through heat, there is
not any ink used for printing.

2. Faster Printing: As thermal paper is used in inkless printing its printing process is very
fast.

3. High reliability: No issue regarding printing problem, hence high reliability.

4. Quick operation: Printing operation is quicker.

5. Consistent Print quality: As thermal paper is used in inkless printing there is no issue
regarding ink quality and quantity.

6. Easier paper loading: Paper loading in the form of real, so no issue on loading.

7. Easy handling-no ink/ ribbon: Handling is very easy as no ink/ ribbon is required.

8. Compact mechanism: Printing devices are very small, hence easy to handle.

7. Evaluation Of thermal Paper samples: Evaluations are conducted mainly in three
Categories
1) Mechanical, Optical and Surface Properties
Which Covers:

e (Grammage
e Caliper
e Tensile strength
e Rearing Strength
e Brightness

e Opacity
e Smoothness
e Wax Pick

2) Image Properties, Climate and Chemical Durability
Which covers
e QR Code/ barcode Scannable
e Image ID
e Heat resistance
e Moisture resistance
e Light resistance






e Water resistance
e Oil resistance

e Plasticizer resistance

3) Content of Bisphenol-A in thermal Paper.

8. Methodology we followed for this project

This process consists of different steps.

8.1.

Industrial Visit:

Two teams from PAPRI visited two different thermal paper production units. One team visited

Sherry Specialty papers Pvt. Ltd. Palghar, Maharashtra and Another team visited Manipal

Technology Ltd., Manipal, Udupi, Karnataka to understand the manufacturing process,

different process control parameters collection of different samples and discussion with

focused group.

8.2.

Sample collection and testing:

In the Industrial visit period, we have collected Thermal paper sample, Real sample with the

base paper sample. We also collect certain thermal paper samples by courier with telephonic

request. After receiving the sample, we are processing for testing the paper sample. All the

testing should be done as per the standard given below in table-1.

Table-1: Test methods and Environment conditions mentioned

SI. No. | Test to be performed Test method specification | Environmental condition

1 Substance IS:1060 (Part-5/Sec-5)

2 Thickness IS:1060 (Part-5/Sec-3)

3 Brightness IS:1060 (Part-4/Sec 13

8 ( ) Temp.: 27 °C £ 1 °C,
4 Opacity IS/ISO 2471
RH: 65% *+ 2%

5 Burst Index IS:1060 (Part-6/Sec-2)

6 Tensile Index IS:1060 (Part-5/Sec-6)

7 Smoothness (Bendtsen) IS:1060 (Part-5/Sec 20)

» The Image density and BPA content are tested using external laboratories.
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8.3. Sample preparation and Coding:

All the samples after collection allotted systematic coding given in table-2.

Table-2: In house coding of collected different thermal paper sample

SI. No. Supplier name Grade Ngg;}al Code allotted

1 Manufacturing-1 Base Paper 42 PAP/BP/TP/01
2 Manufacturing-1 Base Paper 50 PAP/BP/TP/02
3 Manufacturing-1 Base Paper 50 PAP/BP/TP/03
4 Manufacturing-1 Base Paper 68 PAP/BP/TP/04
5 Manufacturing-1 Thermal Paper 48 PAP/BP/TP/05
6 Manufacturing-1 Thermal Paper 48 PAP/BP/TP/06
7 Manufacturing-1 Thermal Paper 56 PAP/BP/TP/07
8 Manufacturing-1 Thermal Paper 60 PAP/BP/TP/08
9 Manufacturing-1 Thermal Paper 65 PAP/BP/TP/09
10 Manufacturing-1 Thermal Paper 100 PAP/BP/TP/10
11 Manufacturing-1 Thermal Paper 190 PAP/BP/TP/11
12 Imported-1 Thermal Paper 48 PAP/BP/TP/12
13 Imported-1 Thermal Paper 55 PAP/BP/TP/13
14 Imported-1 Thermal Paper 65 PAP/BP/TP/14
15 Imported-2 Thermal Paper 48 PAP/BP/TP/15
16 Imported-2 Thermal Paper 55 PAP/BP/TP/16
17 Imported-3 Thermal Paper 48 PAP/BP/TP/17
18 Imported-3 Thermal Paper 55 PAP/BP/TP/18
19 Imported-3 Thermal Paper 65 PAP/BP/TP/19
20 Imported-4 Thermal Paper 58 PAP/BP/TP/20
21 Imported-4 Thermal Paper 80 PAP/BP/TP/21
22 Imported-4 Thermal Paper 48 PAP/BP/TP/22
23 Imported-4 Thermal Paper 55 PAP/BP/TP/23
24 Imported-4 Thermal Paper 65 PAP/BP/TP/24
25 Imported-4 Thermal Paper 70 PAP/BP/TP/25
26 Manufacturing-2 Base Paper 52 PAP/BP/TP/26
27 Manufacturing-2 Thermal Paper 52 PAP/BP/TP/27
28 Manufacturing-2 Thermal Paper 52 PAP/BP/TP/28
29 Manufacturing-2 Thermal Paper 52 PAP/BP/TP/29
30 Manufacturing-3 Thermal Paper 48 PAP/BP/TP/30
31 Manufacturing-3 Thermal Paper 55 PAP/BP/TP/31
32 Manufacturing-3 Thermal Paper 75 PAP/BP/TP/32
33 Manufacturing-3 Thermal Paper 48 PAP/BP/TP/33
34 Manufacturing-3 Thermal Paper 55 PAP/BP/TP/34
35 Manufacturing-3 Thermal Paper 75 PAP/BP/TP/35
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8.4. Conditioning of Sample before testing:
After collection, samples are kept in controlled environmental conditioning i.e. Temperature:

279C £ 1 °C, RH: 65% =+ 2, till completion of the testing.

9. Results and Discussion:

9.1. Testing of ILC samples.

Among 35 sets of samples, we selected Ssets samples for Inter laboratory comparison (ILC) in
mechanical and optical parameters. The main objective of this ILC is to determine the
systematic difference in results among fixed set of laboratories. This also validates the
capability of our laboratory to provide accurate and reliable results within a permissible level

of uncertainty. The in-house test results of paper sample are given below in table 3&4.

Table-3: Test Results of ILC samples

Testing Parameters
1\?(1). Sample ID | Substance | Thickness | Tensile Index | Tear Index Wax Pick
MD CD MD CD | Side-1 | Side-2
1 | PAP/BP/TP/01 41.09 60 48.8 353 5.67 6.5 13A 13A
2 | PAP/BP/TP/02 52.6 78.5 36.9 27.6 6.3 6.7 - -
3 | PAP/BP/TP/03 50.7 69.0 37.7 222 6.1 6.5 - -
4 | PAP/BP/TP/04 67.5 101.5 27.1 27.6 4.5 54 13A 13A
5 | PAP/BP/TP/26 52.62 70 333 16.04 5.24 5.61 13A 13A
Maximum 67.5 101.5 48.8 28.3 6.3 7.3 13A 13A
Minimum 41.5 61.3 27.1 20.5 4.5 54 13A 13A
Table-4: Test results of ILC Samples
Testing Parameters
SI No. Sample ID Brightness Avg. | Opacity Smoothness
Side-1 | Side-2 Side - 1 Side -2
1 PAP/BP/TP/01 81.14 81.04 81.09 69.23 140.0 440
2 PAP/BP/TP/02 82.2 81.9 82.1 75.5 180.0 558.3
3 PAP/BP/TP/03 91.5 91.3 91.4 88.4 136.7 150.0
4 PAP/BP/TP/04 86.4 86.4 86.4 88.6 190.0 210.0
5 PAP/BP/TP/26 88.63 88.41 88.52 86.08 140 220
Maximum 91.5 91.3 91.4 88.6 190.0 558.3
Minimum 81.8 81.2 8L.5 67.0 136.7 150.0
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9.2. In-house Sample Testing:
In-house testing of the collected thermal paper samples was carried out and the results are

presented in table-5 to 8.

Table-5: Test Results of Grammage in thermal paper

S1 Sample ID Nominal Test Results Deviation
No. Grammage
1 PAP/BP/TP/05 48 45.5 2.5
2 PAP/BP/TP/22 48 46.4 1.6
3 PAP/BP/TP/06 48 45.8 2.2
4 PAP/BP/TP/17 48 47.5 0.5
5 PAP/BP/TP/30 48 48.0 0.0
6 PAP/BP/TP/15 48 48.0 0.0
7 PAP/BP/TP/12 48 48.6 -0.6
8 PAP/BP/TP/18 55 51.6 34
9 PAP/BP/TP/13 55 53.4 1.6
10 | PAP/BP/TP/16 55 54.6 0.4
11 | PAP/BP/TP/27 52 54.8 -2.8
12 | PAP/BP/TP/23 55 55.4 -0.4
13 | PAP/BP/TP/07 56 55.7 0.3
14 | PAP/BP/TP/31 55 56.8 -1.8
15 | PAP/BP/TP/08 60 59.6 0.4
16 | PAP/BP/TP/19 65 60.0 5.0
17 | PAP/BP/TP/20 58 62.4 -4.4
18 | PAP/BP/TP/09 65 65.3 -0.3
19 | PAP/BP/TP/24 65 66.8 -1.8
20 | PAP/BP/TP/14 65 68.5 -3.5
21 | PAP/BP/TP/25 70 71.1 -1.1
22 | PAP/BP/TP/32 75 74.9 0.2
23 | PAP/BP/TP/21 80 81.0 -1.0
24 | PAP/BP/TP/10 100 97.4 2.6
25 | PAP/BP/TP/11 190 194.8 -4.8

e We tested different thermal paper samples ranging from 48 to 190 GSM and it is
observed that except certain samples the GSM variation is within 2.5% of the nominal
GSM and individual sheet GSM variation within 5% from the nominal GSM.

e Based upon the above finding Our suggestion is that test results shall not be

vary from nominal grammage by more than £2.5%.
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Table-6: Test Results of Thickness in thermal paper

SI No. Sample ID Thickness(micron)
1 PAP/BP/TP/05 50.9
2 PAP/BP/TP/30 52.2
3 PAP/BP/TP/22 53.8
4 PAP/BP/TP/06 55.0
5 PAP/BP/TP/12 56.5
6 PAP/BP/TP/15 56.6
7 PAP/BP/TP/08 57.0
8 PAP/BP/TP/17 57.8
9 PAP/BP/TP/07 58.1
10 PAP/BP/TP/31 59.8
11 PAP/BP/TP/13 61.3
12 PAP/BP/TP/27 61.0
13 PAP/BP/TP/23 62.4
14 PAP/BP/TP/18 63.2
15 PAP/BP/TP/16 63.8
16 PAP/BP/TP/09 67.2
17 PAP/BP/TP/19 75.4
18 PAP/BP/TP/20 75.6
19 PAP/BP/TP/32 77.4

20 PAP/BP/TP/24 77.9
21 PAP/BP/TP/25 78.3
22 PAP/BP/TP/14 78.3
23 PAP/BP/TP/21 91.0
24 PAP/BP/TP/10 98.3
25 PAP/BP/TP/11 199.0

e Thickness depends upon the GSM of the paper sample. Lower GSM papers have lower
thickness value whereas higher GSM thermal papers have higher thickness values. From the

test it is observed that minimum thickness reported is 50.9 micron irrespective of GSM.

e Based upon the above results our suggestion is that the paper shall have minimum

thickness value of 50 micron.

14






Table-7: Test Results of Optical and Surface Parameters in thermal paper

Brightness % ISO Smoothness ml/min Gloss %
SI No. Sample ID ReYerse The.rmal Average Opacity The.rmal ReYerse Average (Tl-lerm?l
Side Side Side Side Coating Side)

1 PAP/BP/TP/05 78.1 76.9 77.5 80.0 36.3 83.1 59.7 19.9
2 PAP/BP/TP/06 76.0 76.3 76.15 78.13 80 220 150.0 22.4
3 PAP/BP/TP/07 88.3 85.1 86.7 91.0 42.1 75.7 58.9 24.7
4 PAP/BP/TP/08 84.18 83.86 84.02 92.11 25 50 37.5 30.8
5 PAP/BP/TP/09 89.3 84.6 87.0 93.9 35.0 55.0 45.0 26.0
6 PAP/BP/TP/10 87.5 82.8 85.2 973 34.2 82.5 584 41.8
7 PAP/BP/TP/11 81.4 79.3 80.4 973 39.3 58.6 49.0 51.1
8 PAP/BP/TP/12 83.5 82.3 82.9 87.7 58.8 66.3 62.5 15.2
9 PAP/BP/TP/13 82.0 81.4 81.7 90.1 38.3 86.7 62.5 15.9
10 PAP/BP/TP/14 86.1 84.4 85.2 92.6 41.7 85.0 63.3 17.3
11 PAP/BP/TP/15 80.4 80.4 80.4 88.1 52.0 85.0 68.5 20.2
12 PAP/BP/TP/16 80.4 79.4 79.9 89.7 48.0 106.0 77.0 19.1
13 PAP/BP/TP/17 83.7 81.5 82.6 86.3 38.0 91.0 64.5 23.4
14 PAP/BP/TP/18 84.7 84.7 84.7 91.9 32.0 58.0 45.0 22.0
15 PAP/BP/TP/19 86.4 85.0 85.7 93.3 44.0 82.0 63.0 18.7
16 PAP/BP/TP/20 84.0 83.9 84.0 91.7 38.0 99.0 68.5 12.9
17 PAP/BP/TP/21 82.6 81.2 81.9 94.9 42.5 80.0 61.3 14.9
18 PAP/BP/TP/22 82.8 82.5 82.7 88.8 32.2 68.3 50.3 12.2
19 PAP/BP/TP/23 80.9 79.9 80.4 90.1 45.0 71.0 58.0 16.3
20 PAP/BP/TP/24 85.5 81.3 83.4 91.9 44.3 93.6 69.0 16.3
21 PAP/BP/TP/25 84.9 83.1 84.0 92.0 35.8 109.2 72.5 253
22 PAP/BP/TP/27 83.77 83.35 83.56 89.31 55.0 85 70 15.2
23 PAP/BP/TP/30 81.1 78.7 79.9 78.6 46.0 133.0 89.5 47.2
24 PAP/BP/TP/31 81.8 79.6 80.7 81.9 74.0 154.0 114.0 47.1
25 PAP/BP/TP/32 83.4 79.6 81.5 90.6 74.0 164.0 119.0 53.7

Maximum 89.3 85.1 87.0 97.3 93.0 247.0 170.0 53.7

Minimum 77.4 76.5 77.0 78.6 31.7 55.0 44.6 12.2

e Except for a few test results, the brightness of coating side is more than 80% ISO.

e Based upon the above data our suggestion is that minimum brightness shall be 80% ISO.

e Except few tests results Opacity of the paper is more than 80%.

e Based upon test results, our suggestion is that minimum Opacity shall be 80%

e Based upon the test results, our suggestion is that coated side roughness shall be max 100
ml/min.

o Gloss is not a critical parameter for the thermal paper, so our suggestion is that Min. gloss value

for the coated side shall be 15.0
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Table-8: Test Results of Physical Parameters in thermal paper

SI No. Sample ID Tensile Index Tear Index : Wax Pic.k
MD CD MD CD Side-1 | Side-2
1 PAP/BP/TP/05 52.8 449 5.2 5.6
2 PAP/BP/TP/06 56.44 34.96 4.3 5.04 13A 8A
3 PAP/BP/TP/07 46.9 22.7 4.8 5.5 14A 12A
4 PAP/BP/TP/08 48.02 24 .83 4.26 5.06 13A 8A
5 PAP/BP/TP/09 38.6 17.0 4.5 5.1 - -
6 PAP/BP/TP/10 56.4 24.5 5.4 6.0 - -
7 PAP/BP/TP/11 61.6 28.4 6.1 6.3 - -
8 PAP/BP/TP/12 66.5 20.2 3.6 4.4 - -
9 PAP/BP/TP/13 - - 3.7 4.0 - -
10 PAP/BP/TP/14 - - 2.9 3.4 - -
11 PAP/BP/TP/15 54.4 27.2 6.1 6.3 - -
12 PAP/BP/TP/16 53.0 23.6 5.6 7.1 - -
13 PAP/BP/TP/17 71.5 31.6 5.1 5.6 - -
14 PAP/BP/TP/18 63.7 25.3 5.2 5.8 - -
15 PAP/BP/TP/19 61.3 30.5 5.4 6.0 - -
16 PAP/BP/TP/20 49.2 14.6 3.8 4.1 - -
17 PAP/BP/TP/21 55.6 19.8 4.6 7.0 - -
18 PAP/BP/TP/22 54.6 19.0 3.7 4.5 - -
19 PAP/BP/TP/23 54.6 32.7 4.3 4.6 - -
20 PAP/BP/TP/24 56.5 17.6 4.3 5.6 - -
21 PAP/BP/TP/25 51.8 36.5 5.5 6.3 - -
22 PAP/BP/TP/27 39.69 20.62 5.62 6.23 13A 12A
23 PAP/BP/TP/30 43 4 25.9 4.7 5.7 - -
24 PAP/BP/TP/31 439 25.0 4.4 42 - -
25 PAP/BP/TP/32 38.5 21.9 3.8 4.6 - -
Maximum 71.5 44.9 6.1 7.1 14A 12A
Minimum 34.1 14.6 2.9 3.4 13A 8A

e Based upon the above test results, our suggestion is that Min. tensile index shall be
MD/CD: 30/17 Nm/g

e Based upon the above results, our suggestion is that the min. tear index shall be MD/CD:
3.5/4.0 m N. m%/g.

e The wax pick value shall be minimum of 8A.

9.3. Sample testing using External laboratory:
The test which is not available in our laboratory for thermal paper sample were also tested
in external laboratory. These testes are mainly Image density, QR Code/ BAR Code scannable
distance and BPA content in Thermal paper. All these results are represented in table-9,10

&11.
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Table-9: External testing results of thermal paper

Sample Name PAP/BP/TP/05 PAP/BP/TP/08 PAP/BP/TP/10 PAP/BP/TP/11 PAP/BP/TP/21 PAP/BP/TP/27 PAP/BP/TP/28

Substance (GSM) 55.7 55.5 48.7 55.8 76.3 353 55.7

Caliper (Micron) 58 58 50 54 79 60 58

Wax Pick 8A 8A 9A 8A 6A 8A 8A

Image Density (AGS X-RITE PANTONE) 0.9 0.9 . . . 0.6 0.9

QR CODE/ BARCODE SCANABLE
DISTANCE. MIN(MM)

BACKGROUND

HEAT Printed
RESISTANCE rligrte BEFORE
60° Dry 24 Hrs

AFTER

BACKGROUND

HUMIDITY
RESISTANCE 40° 90% BEFORE
Dry 24 Hrs

AFTER






Table-10: External testing results of thermal paper

Sample Name PAP/BP/TP/29 PAP/BP/TP/31 PAP/BP/TP/33 PAP/BP/TP/34 PAP/BP/TP/35

Substance (GSM) 55.5 56.3 48.7 55.8 76.3

Caliper (Micron) 58 58 50 54 79

Wax Pick 8A TA 9A 8A 6A

Image Density (AGS X-RITE PANTONE) 0.9 1.4

QR CODE/ BARCODE SCANABLE DISTANCE. MIN(MM)

BACKGROUND

HEAT RESISTANCE | Printed

60° Dry 24 Hrs Part BEFORE

AFTER

BACKGROUND

HUMIDITY RESISTANCE 40°

90% Dry 24 Hrs BEFORE

AFTER






e The Image density of different collected thermal paper sample varies from 0.6 to 1.4

e QOur suggestion is that the Image density of thermal paper should be a minimum of 0.6.

e The QR code/ BAR code scannable distance minimum(mm) is 270.

e Our suggestion is the QR code/ BAR code scannable distance minimum(mm) is 270.

Table-11: External testing results of BPA content in thermal paper

Sample ID BPA Content(mg/kg)
PAP/BP/TP/07 13319
PAP/BP/TP/10 109.9
PAP/BP/TP/22 40
PAP/BP/TP/27 1257

e Minimum BPA content found is 40mg/kg.

e Maximum BPA content fond is 13319mg/kg

e Our suggestion is that the thermal paper should be free from BPA content.

9.4. Inter-laboratory Comparison result

Table-12: Inter laboratory comparison of different parameters in thermal paper

Base Paper (PAP/BP/TP/01), 42GSM Sample
Results
Particulars InT
PAPRI CPPRI
Roorkee
Substance 41.09 40.7 40.91
Thickness 60.00 56 57
Brightness 81.09 80.5 77.51
Opacity 69.23 68.8 71.57
Side-1 140.00 91 120
Smoothness
Side-2 440.00 578 470
Gloss NA NA NA
Tensile Index MD 48.80 55.1 53.47
CD 35.30 37.2 30.97
Tear Index MD 5.67 5.5 5.92
CD 6.5 6.5 6.5
Wax Pick Side-1 13A 8A 12A
Side-2 13A 8A 12A
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Table-13: Inter laboratory comparison of different parameters in thermal paper

Thermal Paper (PAP/BP/TP/06), 48GSM Sample

Results
Particulars IIT,
PAPRI CPPRI Roorkee
Substance 45.81 45.7 47.26
Thickness 55 48 48
Brightness 76.15 76.9 7537
Opacity 78.13 77.8 80.11
Smoothness Side-1 80 25 80
Side-2 220 236 267
Gloss 22.4 15 26.3
Tensile Index MD 56.44 59.4 55.19
CD 34.96 35.4 33.77
Tear Index MD 4.3 4.7 4.05
CD 5.04 5.4 4.89
Wax Pick Side-1 13A 8A 13A
Side-2 8A 8A 11A

Table-14: Inter laboratory comparison of different parameters in thermal paper

Thermal Paper (PAP/BP/TP/08), 60GSM Sample

Results
Particulars IIT,
PAPRI CPPRI
Roorkee
Substance 59.63 59.6 58.6
Thickness 57 53 51
Brightness 84.02 84.9 82.56
Opacity 92.11 92.5 92.7
Smoothness Side-1 25 8 20
Side-2 50 37 65
Gloss 30.8 20 30.3
Tensile Index MD 48.02 49.7 43.90
CD 24.83 26.4 23.31
Tear Index MD 4.26 4.36 4.18
CD 5.06 4.7 5.13
Wax Pick Side-1 13A 8A 13A
Side-2 8A 8A 11A
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Table-15: Inter laboratory comparison of different parameters in thermal paper

Base Paper (PAP/BP/TP/26), 52GSM Sample

Results
Particulars IIT,
PAPRI CPPRI
Roorkee
Substance 52.62 529 534
Thickness 70 68 68
Brightness 88.52 88.6 88.5
Opacity 86.08 86.5 85.73
Smoothness Side-1 140 80 150
Side-2 220 204 230
Gloss NA NA NA
Tensile Index MD 333 45.3 37.22
CDh 16.04 25.8 21.59
Tear Index MD 5.24 5.58 5.16
CDh 5.61 6.6 5.65
Wax Pick Side-1 13A 8A 13A
Side-2 13A 8A 11A
Table-16: Inter laboratory comparison of different parameters in thermal paper
Thermal Paper (PAP/BP/TP/27), 52GSM Sample
Results
Particulars IIT,
PAPRI CPPRI Roorkee
Substance 54.83 55.2 55.94
Thickness 61 58 55
Brightness 83.56 83.9 83.69
Opacity 89.31 89.7 89.62
Smoothness Side-1 55 29 45
Side-2 85 79 105
Gloss 15.2 13 17.3
Tensile Index MD 39.69 453 34.47
CDh 20.62 25.8 19.19
Tear Index MD 5.62 5.58 5.71
CD 6.23 6.6 6.1
Wax Pick Side-1 13A 8A 13A
Side-2 12A 8A 11A
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Table-17: Calculation of Z-Schore for Base Paper (PAP/BP/TP/01)

Paper testing | Average of
Test Parameter UOM | PAPRI | CPPRI lab of IIT all labs SD of ;“ labs | core
Roorkee X

GSM g/m? 41.09 40.7 40.91 40.90 0.97

CALIPER micron 60 56 57 57.67 1.12
ROUGHNESS(TOP) ml/min 91 117.00

ROUGHNESS(BOTTOM) | ml/min 496.00

TENSILE(MD) N.m/g 52.46

TENSILE(CD) N.m/g 34.49

TEAR(MD) mN.m%/g . . 5.70

TEAR(CD) mN.m%/g . . 6.48

BRIGHTNESS %ISO 79.70
OPACITY %ISO 69.87
WAX PICK(SIDE-1) no. 11.00

WAX PICK(SIDE-2) no. 11.00






Table-18: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/06)

Paper testing
Test Parameter UOM PAPRI | CPPRI lab of IIT
Roorkee

Average )(‘)f all labs X-x SD of zslll labs 7-Score

GSM g/m? 45.81 45.7 47.26 46.256 -0.51

CALIPER micron 55 48 48 50.333 1.15

SMOTHNESS (TOP) ml/min 80 25 80 61.667

SMOTHNESS
(BOTTOM)

TENSILE(MD) N.m/g . 57.010

ml/min 241.000

TENSILE(CD) N.m/g . 34.710

TEAR(MD) mN.m%/g . . : 4350

TEAR(CD) mN.m?/g : ) ) 5.110

BRIGHTNESS %ISO . 76.140

OPACITY %ISO . . 78.680

WAX PICK(SIDE-1) no. 11.333

WAX PICK(SIDE-2) no. 9.000






Table-19: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/08)

Paper testing
Test Parameter lab of IIT
Roorkee

Average of all labs SD of all labs
X S

GSM g/m? . 58.6

CALIPER micron 51

SMOTHNESS (TOP) | ml/min 20

SMOTHNESS
(BOTTOM)

TENSILE(MD) N.m/g

ml/min 65

TENSILE(CD) N.m/g

TEAR(MD) mN.m?/g

TEAR(CD) mN.m?/g

BRIGHTNESS %ISO

OPACITY %ISO

WAX PICK(SIDE-1) no.

WAX PICK(SIDE-2) no.






Table-20: Calculation of Z-Schore for Base Paper (PAP/BP/TP/26)

Paper testing
Test Parameter UOM PAPRI | CPPRI | lab of IIT
Roorkee

Average of all labs SD of all labs

X S Z-Score

GSM g/m? 52.62 52.9 534 52.9733 -0.89

CALIPER micron 70 68 68 68.667 1.15

SMOTHNESS (TOP) | ml/min 80 123.333

SMOTHNESS
30TTOM)

TENSILE(MD) N.m/g . . 38.607

ml/min 218.000

TENSILE(CD) N.m/g . 21.143

TEAR(MD) mN.m¥g | 5. . . 5.467

TEAR(CD) mN.m%/g ) ) ) 5.953

BRIGHTNESS %ISO . 88.540

OPACITY %ISO 86.103

WAX PICK(SIDE-1) no. 11.333

WAX PICK(SIDE-2) no. 9.000






Table-21: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/27)

Test Parameter

UOM

PAPRI

CPPRI

Paper testing
lab of IIT
Roorkee

Average of all labs
X

X-x

SD of all labs
S

Z-Score

GSM

g/m?

54.83

55.94

CALIPER

micron

61

55

SMOTHNESS (TOP)

ml/min

55

45

SMOTHNESS
(BOTTOM)

ml/min

85

TENSILE(MD)

N.m/g

TENSILE(CD)

N.m/g

TEAR(MD)

mN.m%/g

TEAR(CD)

mN.m?%/g

BRIGHTNESS

%ISO

OPACITY

%ISO

WAX PICK(SIDE-1)

no.

WAX PICK(SIDE-2)

no.






Z scores of results (x;) is calculated as,

_ (xi - xpt)
Opt

Where,
xpt 18 assigned value.
opt 1s standard deviation.

Further, all the results are verified by calculating the z-score and all the results are accepted.

Z-Scores provide a good indication of a laboratory’s analytical competence. The Z-score if less
than 2 indicates satisfactory performance and generates no signal. If The Z-score is in between
2 to 3 indicates questionable performance and generates a warning signal and If the Z-score is

greater than 3 indicates unsatisfactory performance and generates an action signal.

| V4 | <2 — indicates satisfactory performance.

9.5.0utcome of Inter Laboratory compression Results
Our results are also validated through interlaboratory compression and observed that the Z-
score is below 2 for all parameters which defines that the performance of our laboratory

activities is satisfactory.

9.6.Feedback received from Manufacture through Survey.
One survey form was prepared and circulated among the manufacturers to get their feedback.
Feedback was received from the three different manufacturers. The following are the

suggestions from the manufacturers.

v" Separate IS Specification for the base paper is necessary for the good quality thermal paper
v" Separate specifications for Topcoat and Non topcoat paper thermal paper

v" BIS has to take action to restrict the dumping of sub-standard thermal paper on the market.
v" All are suggested for the nationwide one standard/specifications for the thermal paper

v" Standard shall be applied to all forms of Direct Thermal Paper

v" Beside Caliper and GSM, Roll shall be mentioned with the length of the paper.

v" Some special measures shall be taken by BIS if thermal paper is being used other than roll

form.
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9.7.Comparison with other specifications:

We have also followed the available specifications for thermal papers of other countries to

confirm our range of results. we have gone through national standard of the people’s republic
of China (GB/T 28210-2011) and national standard of the people’s republic of China (GB/T
28210-2014)[13],[14] & [15].

9.8.Conclusion

With refences to the above study, we propose for the revision of Thermal Paper Specification

IS 17568.
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Sir,
The studies have been conducted in detail and shall be useful for finalization of specification of
thermal paper. This is my feedback for Specification of thermal paper:

1.Please also write year along with IS 4661 in Terminology in section 3.
. Section 4.1.2-However, where 2.5% is less than 1.5, the tolerance shall be + 1.5g/m2
. (A tolerance of ......... for grammage) may also be mentioned in section 4.3.

. Please also refer IS 6211: Code of practice for packaging of paper and paper board.

. Is there optional requirement of Eco-Mark that you can mention

. The sub-sections numbering can be rearranged.

. In Table 1, Tensile Index , (min) may be mentioned

. Similarly, in tear index (min) may be mentioned

. Gloss at 75 (degree) symbol may be inserted

10. For Brightness and Opacity, % symbol may be used instead of percentage

11. Statistical analysis studies may be conducted.

O 00 NOULL B WN

With regards
Dr Saakshy
KNHPI

On Thu, Oct 17, 2024 at 10:28 AM ChdTCFifteen Chemical Engineering <chd15@bis.org.in> wrote:
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Dear Sir,

The approach is good with nicely execution in progress. However, please consider following points
also-

1. In section 7, porosity should also be checked for base paper. A porous sheet results in more
coat weight required to achieve the results.

2. In section 8, test of Bisphenol A (BPA) seems of not much significance, as usually thermal paper
does not come into direct contact with food.

Furthermore, as most of the consumption uses rolling/unrolling spools, MD stiffness may be
considered as a potential area of interest.

Regards,

For Chandpur Enterprises Ltd.,

D K Singhal

On Thu, Oct 3, 2024 at 11:56 AM ChdTCFifteen Chemical Engineering <chd15@bis.org.in> wrote:
K1)

Devesh Kumar Singhal, http://www.dksinghal.in
B.E., M.E. (Pulp & Paper), Chartered Engineer, Certified Energy Auditor
Chandpur Enterprises Ltd., Sargam Theatre, Chandpur-246725, http://www.chandpurpaper.com

It’s OK to print this e-mail, in case you need it. In India, more than 80% of paper is being
manufactured using waste paper recycling. I trust that, when you are through, you'd remember to
recycle it.
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<ceo@whaleindia.com>, "aseem.gupta" <aseem.gupta@whaleindia.com>, "aseem"
<aseem@whaleindia.com>

Tags Not in Contacts

BPA Free paper is required if Thermal paper is being exported.
Hence BPA test should be kept.

Regards,
Deepak

From: D K Singhal <deveshksinghal@gmail.com>

Sent: 03 October 2024 12:58

To: chd15@bis.org.in

Cc: directorcppri <director.cppri@gmail.com>; bhushanawate <bhushan.awate@bgppl.com>; awatebhushan
<awate.bhushan@gmail.com>; deepaksharma <deepak.sharma@bgppl.com>; deepaksharma2475
<deepaksharma2475@gmail.com>; styagicppri <styagi.cppri@gmail.com>; akgoel_cppri
<akgoel_cppri@rediffmail.com>; sanjayky <sanjay.ky@adityabirla.com>; skyadav1312 <skyadav1312 @gmail.com>;
hemchandrajoshi <hemchandra.joshi@adityabirla.com>; dhawalcel <dhawal.cel@gmail.com>; mauk010144
<mauk010144@gmail.com>; cpt <cpt@consumer-voice.org>; hswadhwa <hswadhwa@gmail.com>; jrajiv08
<jrajiv08@gmail.com>; rajeshrawat <rajesh.rawat@nic.in>; dkpujari <dk.pujari@gov.in>; kisinghdqgas

<k.mohan47@gov.in>; kmohan47 <k.mohan47@gmail.com>; fpci2008 <fpci2008 @gmail.com>; contact
<contact@radex.co.in>; deepakbcgl <deepak.bcgl@gmail.com>; Spp_476 <Spp_476@yahoo.com>;
subirkumarmandal70 <subirkumarmandal70@gmail.com>; subircos <subircos@gmail.com>; bishamberdhar
<bishamber.dhar@giso.gov.in>; dcagiso <dca.giso@nic.in>; rakeshsukul <rakesh.sukul@gov.in>; rakesh_sukul
<rakesh_sukul@yahoo.com>; prabhatrnjan <prabhat.rnjan@gmail.com>; kanumehra <kanu.mehra@gmail.com>;
naithanishreyans <naithani.shreyans@gmail.com>; sg <sg@iarpma.org>; bipin_thapliyal
<bipin_thapliyal@yahoo.com>; amtanweer <amtanweer@rediffmail.com>; prof-tne <prof-tne@iip-in.com>;
iipdelhigautam <iipdelhi.gautam@gmail.com>; vibhorerastogi <vibhore.rastogi@pt.iitr.ac.in>; vibhore2906
<vibhore2906@gmail.com>; kirtirajgaikwad <kirtiraj.gaikwad @pt.iitr.ac.in>; dharmdutt <dharm.dutt@pt.iitr.ac.in>; sg
<sg@inma.org.in>; inmadelhi <inmadelhi@gmail.com>; Isuresh <l.suresh@emamipaper.com>; sg
<sg@ipmaindia.org>; secretariat <secretariat@ipmaindia.org>; biswaranjandash <biswaranjan.dash@jkmail.com>;
rcr0309 <rcr0309@gmail.com>; susanta <susanta@jkpm.jkmail.com>; sameermohapatra
<sameer.mohapatra@jkmail.com>; saakshyagarwal <saakshyagarwal@gmail.com>; environmentknhpi
<environment.knhpi@gmail.com>; drrahulmishra <dr.rahulmishra@gmail.com>; arunchitkara9211
<arunchitkara9211@gmail.com>; arunchitkara <arunchitkara@hotmail.com>; deepakjaiswal789
<deepak.jaiswal789 @gmail.com>; dsarkar <dsarkar@nth.gov.in>; amitdevvyas <amitdevvyas@nth.gov.in>;
sunilpradhan <sunil.pradhan@jkpm.jkmail.com>; papri <papri@jkpm.jkmail.com>; naveenkumarpadhy09
<naveenkumarpadhy09@gmail.com>; marimuthu <marimuthu@spbltd.com>; pmap2008 <pmap2008 @gmail.com>;
drswamy <drswamy@spbltd.com>; vyasnarottam <vyasnarottam@gmail.com>; vyasbhawna
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12/16/24, 12:08 PM RE: Review of progress report of R&D project on Thermal Paper

<vyasbhawna@gmail.com>; periasamynk <periasamy.nk@tnpl.co.in>; rnd <rnd@tnpl.co.in>; contact
<contact@whaleindia.com>; ceo <ceo@whaleindia.com>; aseemgupta <aseem.gupta@whaleindia.com>; aseem
<aseem@whaleindia.com>

Subject: Re: Review of progress report of R&D project on Thermal Paper

Dear Sir,
The approach is good with nicely execution in progress. However, please consider following points also-

1. In section 7, porosity should also be checked for base paper. A porous sheet results in more coat weight required to
achieve the results.

2. In section 8, test of Bisphenol A (BPA) seems of not much significance, as usually thermal paper does not come into
direct contact with food.

Furthermore, as most of the consumption uses rolling/unrolling spools, MD stiffness may be considered as a potential
area of interest.

Regards,

For Chandpur Enterprises Ltd.,

D K Singhal

On Thu, Oct 3, 2024 at 11:56 AM ChdTCFifteen Chemical Engineering <chd15@bis.org.in> wrote:
Dear Sir/ Ma'am,

Kindly recall that CHD 25 had approved an R&D project for revision of Thermal Paper standard which
is allocated to PAPRI.

PAPRI has shared a progress report attached herewith. Members are requested to kindly review the
report and provide their comments/ inputs including acceptance of the resport latest by 10th Oct
2024. The BIS guidelines for R&D projects is also attached herewith for your ready reference.

On acceptance of the progress report, the second installment will be issued to PAPRI.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in
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12/16/24, 12:08 PM RE: Review of progress report of R&D project on Thermal Paper

Devesh Kumar Singhal, http://www.dksinghal.in
B.E., M.E. (Pulp & Paper), Chartered Engineer, Certified Energy Auditor
Chandpur Enterprises Ltd., Sargam Theatre, Chandpur-246725, http://www.chandpurpaper.com

It’s OK to print this e-mail, in case you need it. In India, more than 80% of paper is being manufactured using waste
paper recycling. | trust that, when you are through, you'd remember to recycle it.
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<Sunilsharma9030@gmail.com>, "Debasish Sarkar" <dsarkar@nth.gov.in>, "Amit Dev
Vyas" <amitdevvyas@nth.gov.in>, "sunil.pradhan"
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<aseem@whaleindia.com>
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Good morning all the members.
I agree with Dr. Sakshy’s points especially for covering ECOMARK REQUIREMENTS as it has been
notified recently.

H Wadhwa,
Voice. New Delhi
Sent from my iPhone

On 21 Oct 2024, at 2:20 AM, Environment Lab KNHPI
<environment.knhpi@gmail.com> wrote:

Sir,
The studies have been conducted in detail and shall be useful for finalization of
specification of thermal paper. This is my feedback for Specification of thermal paper:

1.Please also write year along with IS 4661 in Terminology in section 3.
. Section 4.1.2-However, where 2.5% is less than 1.5, the tolerance shall be + 1.5g/m2
. (A tolerance of ......... for grammage) may also be mentioned in section 4.3.

. Please also refer IS 6211: Code of practice for packaging of paper and paper board.

. Is there optional requirement of Eco-Mark that you can mention

. The sub-sections numbering can be rearranged.

. In Table 1, Tensile Index , (min) may be mentioned

. Similarly, in tear index (min) may be mentioned

. Gloss at 75 (degree) symbol may be inserted

10. For Brightness and Opacity, % symbol may be used instead of percentage

11. Statistical analysis studies may be conducted.

O 00 NOULL B WN

With regards
Dr Saakshy
KNHPI
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On Thu, Oct 17, 2024 at 10:28 AM ChdTCFifteen Chemical Engineering
<chd15@bis.org.in> wrote:
Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along
with the draft document for revision of the standard.

Members are requested to kindly examine the report and provide their comments/ inputs,

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Sectretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in
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Re: Review of progress report of R&D project on Thermal Paper

rn

rnd@tnpl.co.in
Fri, 04 Oct 2024 12:23:12 PM +0530 *

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Cc "director.cppri" <director.cppri@gmail.com>, "bhushan.awate"
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<vyasbhawna@gmail.com>, "periasamy.nk" <periasamy.nk@tnpl.co.in>, "contact"
<contact@whaleindia.com>, "ceo" <ceo@whaleindia.com>, "aseem.gupta"
<aseem.gupta@whaleindia.com>, "aseem" <aseem@whaleindia.com>

Not in Contacts

A detailed planning covering all the aspects and proper execution have seen in this report.

Hope t

he following points also are considered during the data collection and interpretation.

1. Cobb: Cobb value of the base paper and coated paper may be incorporated for review though the application is
dry yet the process involved is wet coating.
2. Porosity: Porosity of base paper plays a vital role for this thermal coating application and have potential to
dictate the quality.
3. Wet curl: As the process involves coating of substrate maximum with lower gsm, curling nature (Wet curl) of
the base paper while coating applications may be considered.
4. Coat weight: Ultimate application of such thermal paper is enriched by pre-coat, top coat and other things.
Preferably coat weight and the details regarding the pigments nature may be incorporated in the observations.
5. Moisture: Paper Moisture also seems a potential property to assess the quality of the thermal paper and base
paper
6. Color: Ensure comparative observations to be made with respect to thermal print ink color (black, blue and etc)
Regards
Dr. Amjath Khan
Manager(R&D)
TNPL
From: "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

To: "directorcppri” <director.cppri@gmail.com>, "bhushanawate" <bhushan.awate@bgppl.com>,

"awat

"akgo

ebhushan" <awate.bhushan@gmail.com>, "deepaksharma" <deepak.sharma@bgppl.com>,

el_cppri" <akgoel_cppri@rediffmail.com>, "sanjayky" <sanjay.ky@adityabirla.com>,

"skyadav1312" <skyadav1312@gmail.com>, "hemchandrajoshi"

<hem

chandra.joshi@adityabirla.com>, "deveshksinghal" <deveshksinghal@gmail.com>,

"dhawalcel" <dhawal.cel@gmail.com>, "mauk010144" <mauk010144@gmail.com>, "cpt"
<cpt@consumer-voice.org>, "hswadhwa" <hswadhwa@gmail.com>, "jrajiv08"
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12/16/24, 12:07 PM Re: Review of progress report of R&D project on Thermal Paper
<jrajivO8@gmail.com>, "rajeshrawat" <rajesh.rawat@nic.in>, "dkpujari" <dk.pujari@gov.in>,
"kisinghdgas" <k.isinghdgas@gov.in>, "lazarraj" <lazar.raj@gov.in>, "lazarsagayaraj"
<lazarsagayaraj@gmail.com>, "kmohan47" <k.mohan47@gov.in>, "kmohan47"
<k.mohan47@gmail.com>, "fpci2008" <fpci2008 @gmail.com>, "contact" <contact@radex.co.in>,
"deepakbcgl" <deepak.bcgl@gmail.com>, "Spp_476" <Spp_476@yahoo.com>,
"subirkumarmandal70" <subirkumarmandal70@gmail.com>, "subircos" <subircos@gmail.com>,
"bishamberdhar" <bishamber.dhar@giso.gov.in>, "dcagiso" <dca.giso@nic.in>, "rakeshsukul"
<rakesh.sukul@gov.in>, "rakesh_sukul" <rakesh_sukul@yahoo.com>, "prabhatrnjan"
<prabhat.rnjan@gmail.com>, "kanumehra" <kanu.mehra@gmail.com>, "naithanishreyans"
<naithani.shreyans@gmail.com>, "sg" <sg@iarpma.org>, "bipin_thapliyal"
<bipin_thapliyal@yahoo.com>, "amtanweer" <amtanweer@rediffmail.com>, "prof-tne" <prof-
tne@iip-in.com>, "iipdelhigautam" <iipdelhi.gautam@gmail.com>, "vibhorerastogi"
<vibhore.rastogi@pt.iitr.ac.in>, "vibhore2906" <vibhore2906@gmail.com>, "kirtirajgaikwad"
<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharm dutt" <dharm.dutt@pt.iitr.ac.in>, "sg" <sg@inma.org.in>,
"inmadelhi" <inmadelhi@gmail.com>, "Isuresh" <|.suresh@emamipaper.com>, "sg"
<sg@ipmaindia.org>, "secretariat" <secretariat@ipmaindia.org>, "biswaranjandash"
<biswaranjan.dash@jkmail.com>, "rcr0309" <rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameermohapatra" <sameer.mohapatra@jkmail.com>,
"saakshyagarwal" <saakshyagarwal@gmail.com>, "environmentknhpi"
<environment.knhpi@gmail.com>, "drrahulmishra" <dr.rahulmishra@gmail.com>,
"arunchitkara9211" <arunchitkara9211@gmail.com>, "arunchitkara" <arunchitkara@hotmail.com>,
"deepakjaiswal789" <deepak.jaiswal789@gmail.com>, "dsarkar" <dsarkar@nth.gov.in>,
"amitdevvyas" <amitdevvyas@nth.gov.in>, "sunilpradhan" <sunil.pradhan@jkpm.jkmail.com>,
"papri" <papri@jkpm.jkmail.com>, "naveenkumarpadhy09" <naveenkumarpadhy09@gmail.com>,
"marimuthu" <marimuthu@spbltd.com>, "pmap2008" <pmap2008@gmail.com>, "drswamy"
<drswamy@spbltd.com>, "vyasnarottam" <vyasnarottam@gmail.com>, "vyasbhawna"
<vyasbhawna@gmail.com>, "Periasamy.NK Senior Manager, QC" <periasamy.nk@tnpl.co.in>, "R
And D Section Factory-R&D And Qc, R&D" <rnd@tnpl.co.in>, "contact”
<contact@whaleindia.com>, "ceo" <ceo@whaleindia.com>, "aseemgupta"
<aseem.gupta@whaleindia.com>, "aseem" <aseem@whaleindia.com>
Sent: Thursday, October 3, 2024 11:52:03 AM
Subject: Review of progress report of R&D project on Thermal Paper

** This message originated from outside domain of TNPL. Please do not open attachments or
click links unless you recognize the source of this email and know the content is safe.
Please always check if the sender’s e-mail ID is genuine. Do not go by the display name
which can be easily changed. This is to safeguard yourself against phishing attacks **

Dear Sir/ Ma'am,

Kindly recall that CHD 25 had approved an R&D project for revision of Thermal Paper standard which is
allocated to PAPRI.

PAPRI has shared a progress report attached herewith. Members are requested to kindly review the
report and provide their comments/ inputs including acceptance of the resport latest by 10th Oct 2024.
The BIS guidelines for R&D projects is also attached herewith for your ready reference.

On acceptance of the progress report, the second installment will be issued to PAPRI.
Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Sectretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in
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Thermal Paper Association.pdf
Re: Draft report of R&D project on thermal paper - reg

thermpaper@gmail.com
Tue, 22 Oct 2024 3:50:06 PM +0530

TH

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Cc "styagi.cppri" <styagi.cppri@gmail.com>, "contact" <contact@whaleindia.com>

Tags Not in Contacts
Dear Mr. Virendra,

This is with reference to the draft report submitted by PAPRI(Pulp and Paper Research Institute),
our observations are as follows:-

1. Base Paper characteristics in terms of COBB value ash content not being specified.

2. The Thermal characteristics as per global specification have not been tabled, the substance for
Thermal coated and top coated paper has not been specified.

3. The image development process and the calibration are not possible as the instruments
mentioned are no more available( Fax Machine and Static Thermal testing is no more available)
and cannot be calibrated. Hence we had recommended the generation of Image by BIS certified
Thermal printers.

4. The Top coated durability test of Lanolin hand cream and ethanol was not described by us and
this test is no more carried out by any of the manufacturers globally.

We recommend that a complete specification chart and the durability test properties be
tabulated as per our original recommendations as this is the chart which is followed by all global
manufacturers.

Kindly take note of the above and incorporate it in the final specification chart.

Jude Alexander

Secretary
+919823301116/8788280973
website:- thermpaperindia.com

On Mon, Oct 21, 2024 at 12:42 PM ChdTCFifteen Chemical Engineering <chd15@bis.org.in>
wrote:
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Mr. L Suresh.pdf
RE: Draft report of R&D project on thermal paper - reg

[.suresh@emamipaper.com
Mon, 21 Oct 2024 12:13:00 PM +0530

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>, "Virendra Singh"
<virendra@bis.org.in>

Cc "aagupta" <aagupta@emamipaper.com>

Tags Not in Contacts

Hi Mr. Virendra lJi,

Have gone through the documents of Thermal Paper Specification which is after coating and the specifications related
to Paper — Tensile, Tear, Opacity, Brightness, Gloss and smoothness are achievable.

To be very specific in Table 1 : we can add separate column for units and specify the range of the requirement as
minimum or max as follows.

Table 1: Requirement for Thermal Paper Properties
Sl No. Characteristics Unit Fequiremernt Method of Test
-1 -2 -3 4
(A) Paper Properties
i) Tensile Index, Nm/'z Nm'z
MD 30 Min. IS 1060 (Part 3/ Sec §)
CD 20 Min.
i) TearIndex, mN. m2'g mN.mdg
MD 3.3 Min. IS 1060 (Part 5/ Sec 1)
CD 4.0 Min.
1) Ohpacity, Percent, Min % 80 Min. IS/TI50 2471
V) Brightness, IS0, Percent, Min. % 13 Min. IS 1060 (Part 4/ Sec 13)
V) Gloss at 73, Max. ) 33 Man IS/IS0 2471
Vi) Smoothness (Bendtzen) m Umin, Max [ ml'min 3 of IS 9804
Thermal Side 50 Miax.
Beverse Side 1040 Max.
wi) Wax Pick, Min. Number [No pick on 8A 8 of IS 1060{Part 3)

STUDY ON PERFORMANCE CHARACTERISATION OF VARIOUS TYPES OF THERMAL PAPER :

This document is very informative and mainly the Z score values achieved in the testing values by the major
labs like PAPRI, CPPRI and IIT Roorkee are really good with minimum deviation in testing results. Actually
this type of comparison of test results among the labs is called Round Robinson Test where Paper and Board
Labs participate and the scores are given for accuracy in testing .

We may also recommend this type of exercise amongst the Indian laboratories of Paper and Board.

Regards,

Suresh L

Quality Assurance

Emami Paper Mills Limited
Balasore.
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From: ChdTCFifteen Chemical Engineering <chd15@bis.org.in>

Sent: Thursday, October 17, 2024 10:25 AM

To: directorcppri <director.cppri@gmail.com>; bhushanawate <bhushan.awate@bgppl.com>; awatebhushan
<awate.bhushan@gmail.com>; deepaksharma <deepak.sharma@bgppl.com>; deepaksharma2475
<deepaksharma2475@gmail.com>; styagi cppri <styagi.cppri@gmail.com>; akgoel cppri
<akgoel_cppri@rediffmail.com>; sanjayky <sanjay.ky@adityabirla.com>; skyadav1312 <skyadav1312 @gmail.com>;
hemchandrajoshi <hemchandra.joshi@adityabirla.com>; deveshksinghal <deveshksinghal@gmail.com>; dhawalcel
<dhawal.cel@gmail.com>; mauk010144 <mauk010144@gmail.com>; cpt <cpt@consumer-voice.org>; hswadhwa
<hswadhwa@gmail.com>; jrajiv08 <jrajiv08 @gmail.com>; rajeshrawat <rajesh.rawat@nic.in>; dkpujari

<lazarsagayaraj@gmail.com>; kmohan47 <k.mohan47@gov.in>; kmohan47 <k.mohan47@gmail.com>; fpci2008
<fpci2008@gmail.com>; contact <contact@radex.co.in>; dkb <dkb@bindals.in>; deepakbcgl
<deepak.bcgl@gmail.com>; bishamberdhar <bishamber.dhar@giso.gov.in>; dcagiso <dca.giso@nic.in>; rakeshsukul
<rakesh.sukul@gov.in>; rakesh_sukul <rakesh_sukul@yahoo.com>; prabhatrnjan <prabhat.rnjan@gmail.com>;
kanumehra <kanu.mehra@gmail.com>; naithanishreyans <naithani.shreyans@gmail.com>; sg <sg@iarpma.org>;
bipin thapliyal <bipin_thapliyal@yahoo.com>; amtanweer <amtanweer@rediffmail.com>; prof-tne <prof-tne@iip-
in.com>; iipdelhigautam <iipdelhi.gautam@gmail.com>; vibhorerastogi <vibhore.rastogi@pt.iitr.ac.in>; viohore2906
<vibhore2906@gmail.com>; kirtirajgaikwad <kirtiraj.gaikwad@pt.iitr.ac.in>; dharmdutt <dharm.dutt@pt.iitr.ac.in>; sg
<sg@inma.org.in>; inmadelhi <inmadelhi@gmail.com>; L Suresh <|.suresh@emamipaper.com>; sg
<sg@ipmaindia.org>; secretariat <secretariat@ipmaindia.org>; biswaranjan dash <biswaranjan.dash@jkmail.com>;
rcr0309 <rcr0309@gmail.com>; susanta <susanta@jkpm.jkmail.com>; sameermohapatra
<sameer.mohapatra@jkmail.com>; saakshyagarwal <saakshyagarwal@gmail.com>; environmentknhpi
<environment.knhpi@gmail.com>; drrahulmishra <dr.rahulmishra@gmail.com>; deepakjaiswal789
<deepak.jaiswal7893 @gmail.com>; sunilsharma9030 <Sunilsharma9030@gmail.com>; dsarkar <dsarkar@nth.gov.in>;
amitdevvyas <amitdevvyas@nth.gov.in>; sunil.pradhan <sunil.pradhan@jkpm.jkmail.com>; papri
<papri@jkpm.jkmail.com>; naveenkumarpadhy09 <naveenkumarpadhy09@gmail.com>; marimuthu
<marimuthu@spbltd.com>; pmap2008 <pmap2008 @gmail.com>; drswamy <drswamy@spbltd.com>; vyasnarottam
<vyasharottam@gmail.com>; vyasbhawna <vyasbhawna@gmail.com>; periasamynk <periasamy.nk@tnpl.co.in>; rnd
<rnd@tnpl.co.in>; contact <contact@whaleindia.com>; ceo <ceo@whaleindia.com>; aseemgupta
<aseem.gupta@whaleindia.com>; aseem <aseem@whaleindia.com>

Subject: Draft report of R&D project on thermal paper - reg

Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along with the draft
document for revision of the standard.
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Members are requested to kindly examine the report and provide their comments/ inputs, latest by
22nd Oct 2024 so as these may be discussed in the forthcoming meeting on 23 Oct 2024.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

- V.

| OV |
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emami

emami paper mills limited

Disclaimer: This email and any files transmitted with it are confidential and intended solely for the use of the individual or
entity to which they are addressed. If you have received this email in error please notify the sender of this mail. Please note
that any views or opinions presented in this email are solely those of the author and do not necessarily represent those of
the Emami Paper Mills Ltd. Finally, the recipient should check this email and any attachments for the presence of viruses.
Emami Paper Mills Ltd accepts no liability for any damage caused by any virus transmitted by this email.



https://mail.mgovcloud.in/zm/reUrlCheck.do?url=http%3A%2F%2Fwww.bis.gov.in%2F&uvd=0801128d01f981884ab649d6654e80af6c0000000e46b3ba15c4f1a2f2f0bc50f4c7e802007cbae3be6ccc826f31a6fda1edbdaad87f869269cf2ea44efbbb83dbcd63a8aaeea8cbbbf1e00f7fece365595b06573fa44792ba9b50255791790118b2c91feb8469250df4882c89ab8731b94f1f12a33605ba62430fc4d3b95e6f14263e30c1f614399b2cdfb67d491335b9a5




image11.emf
Revised Guidelines  for R&D Projects.pdf


Revised Guidelines for R&D Projects.pdf
UM U949 T4 AR fAumT

TURT deu: vy It S/ o4 28-05-2024

%ﬂﬂﬂﬁ%ﬁﬁm 3R Ffief o forg rgeie vd faehrr aRarsrrai & forg fa=mfiden
EARSRINE!

TN — AT ¥ Fmior SR Teften & Rie e vd faery uRassit &
fore feanfrdar & srqurem & forg Tt de-itet ATt ot uf=nfera fopan mar g1

BTa=S UR
GRIGCRS]

U, AT gH-99 Td TR faumT

JUHEHATI (373 3R, TY Il TH Td TH T )
HT TH-I! dHTT &I TR

STANDARDS COORDINATION AND MONITORING DEPARTMENT
Our Ref SCMD/G-4 28-05-2024

Subject: Revision of Guidelines for Research & Development Projects for Formulation and
Review of Standards

The revised ‘Guidelines for Research & Development Projects for Formulation and
Review of Standards’ is circulated to all Technical Departments for compliance.

Phalendra Kumar
Sc-C, SCMD
HSCMD
DDG (IR, SCM & MSC)
Circulated to All Technical Departments





Doc no. SCMD/R&D Guidelines/20240522

GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS
FOR FORMULATION AND REVIEW OF STANDARDS
(First Revision)

1 INTRODUCTION

Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for
formulating Indian Standards for products, processes and services. In the pursuit of this
endeavour, it has so far developed more than 22000 Indian Standards. Action Research and
Research & Development Projects have always been part of the standardization process.
However, there has been a growing realisation in the context of the increasing diversification,
innovation and complexities in the manufacturing sector and evolution of services and also due
to the fast pace of changes in the manufacturing and services landscapes, research &
development projects have to be made an integral part of the standardization process. The idea
is that in principle no standard should be developed without intensive and insightful research
work, which is not confined only to the review of the existing literature and focus group
discussions on the subject chosen for standardization, but also covers the detailed field level
study of the existing processes and practices in product manufacturing and service delivery.
This requires a large network of domain area experts to carry out the research & development
work. The existing network encompasses only a small segment of experts, who are either
associated with technical committees as members or belong to some R&D organizations. The
Memorandum of Understanding with the premier educational institutions imparting technical
and professional education opens the window to the opportunities to expand this network
substantially by utilizing the intellectual capital that resides with the faculty and the research
scholars in these institutions. This association is conceived not only as a way to promote
research & development work necessary for standards formulation but also to enrich the
research ecosystem in these educational institutions.

2 OBJECTIVES

Obijectives of this Scheme are to:

2.1 support and commission research & development projects to generate knowledge,
empirical data and insights that would help in formulating new standards and updating

& upgrading the existing Indian standards;

2.2 expand the network of domain area experts to carryout research & development projects
in the areas related to standardization and conformity assessment; and

2.3 enrich the research ecosystem in the educational institutions imparting technical and
professional education.





3 RESEARCH & DEVELOPMENT PROJECTS

3.1 Research & development projects under these guidelines are described as follows:

A project aimed at comprehensive, in depth and incisive study of a product, process or service
or all taken together in respect of a subject under standardization, encompassing literature
review, analysis of the data from secondary sources, collection and analysis of data from
primary sources and stakeholder consultations.

3.2 The duration of a project shall not exceed six months counted from the date of release
of the first instalment of the funds to acceptance of the final report by the Sectional Committee
concerned, provided that the Sectional Committee must not take more than one month to give
its decision on the final report. Further provided that the time taken by the Sectional Committee
for giving its decision shall not be counted. The Sectional Committee may extend the duration
but for not more than 2 months in special circumstances, the reasons for which shall be recorded
in the minutes of meeting of the Sectional Committee.

3.3 The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only.

3.4  BIS will publish a list of research & development projects along with Terms of
Reference (ToR) on Standardization portal or any other suitable digital platform.

35 If any organization or an expert on behalf of an institute wants to propose a research &
development project on any new and emerging area in which they have expertise, they can do
so through the same platform for the consideration of the Sectional Committee.

4 TERMS OF REFERENCE (ToR)

4.1 The ToR of Research& development project shall be prepared by the Sectional
Committee concerned, and shall contain:

a) Title, background and objectives of the study;

b) Expected research methodology (brief information, for example, survey, testing,
industry visits, etc.);

c) Scope of study;

d) Outline of the tasks and final deliverables expected from the Proposers;

e) Methods of review, schedule for submitting the 1st draft report and project completion
report;

f)  Any support or inputs to be provided to the Proposer; and

g) Maximum duration of project and timelines for submission of proposal.





4.2 While preparing the Terms of Reference (ToR) the sectional committee may consider the
following points as a research & development project may include one or mix of the following:

a) Secondary research based on internet or published information including authentic data
sources;

b) Survey based research (including industry visits) to ascertain prevailing market
conditions and practices, standards in use, industry and consumer preferences,
availability of infrastructure, technical capabilities, comparative trends, economic trends;

c) Ascertaining compliance to existing and proposed standards through testing, review of
past test reports, other validation and verification checks; and

d) Basic and innovative research to establish normative criteria. Criteria may include
performance, health, safety, environmental impact.

5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT
PROJECTS

5.1 There shall be a Review Committee for approving the projects recommended by the
Sectional Committee. The composition of Review Committee shall be as follows:

DDG (SCMD) : Chairperson
DDG (Standardization) concerned : Member
DDG (Certification) : Member
DDG (Labs) : Member

Officer in-charge for research works in SCMD : Member Secretary

5.2  The Head of Technical Department concerned and Member Secretary of the Sectional
Committee shall apprise the review committee about the project and explain the rationale
behind the proposed research & development project.

6 ELIGIBILITY CRITERIA

6.1 The following shall be eligible for carrying out research & development projects under
the Scheme:

a) Academic institutions & universities having MoU with BIS and faculties and research
scholars thereof;

b) Member(s) of Technical Committees of BIS.

c) Government research laboratories of repute like CSIR, DRDO, ICAR etc.

6.2  Faculties and research scholars shall submit proposals through their institute. Members
of technical committees belonging to any association/organization shall submit the proposals
through their association/organization. Members of technical committees in personal capacity
can submit their proposals directly to BIS, however if carrying out a research & development





project requires collaboration with any institution/organization, concurrence of the same shall
also be submitted.

7 PROCEDURE FOR APPLICATION
7.1  Submission of Proposal

7.1.1 Applications for undertaking research & development projects shall be submitted in the
manner prescribed by the Bureau and within the prescribed timelines,

7.1.2 Proposer(s) shall submit their proposal in a “single stage - two envelope bid system”
consisting of separately sealed “Technical and Financial proposals”. The Technical Proposal
shall be submitted as per format prescribed in Annex A and the Financial Proposal shall be
submitted in the format prescribed as per Annex B, clearly specifying expected expenditure
against each element such as manpower, equipment (shall not include standalone
desktops/laptops/printers etc), travelling, testing, consumables, stationery, overheads, etc.

7.2 The proposals shall inter-alia consist of the following:
7.2.1 Inrespect of the research & development projects put up by the Bureau:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the project and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the research as proposed.

c) A write up on the understanding of the scope and objectives of the project.

d) Methodology (sampling size, if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Stage wise timelines for completion of the project.

7.2.2 In respect of research & development projects proposed by any expert/organization:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the projects and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the study as proposed.

c) Obijective that will be achieved and scope of the project clearly highlighting the need
of such study and what would be the final deliverable;

d) Methodology (sampling size if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Details of infrastructure facilities available for the project, in the institution and
additional facilities required (if any) for carrying out research.

f)  Stage wise timelines for the completion of the project





7.3 The Head of the concerned institution while forwarding the application and nominating
the project leader shall certify that:

a) the core facilities (land, buildings, laboratory, manpower and other infrastructure etc.)
are available and will be provided to the Project Leader to work on the proposed project,

b) the organization will discharge all its obligations, particularly in respect of management
of the financial assistance given, and

c) no other funding is being received/sought for the project proposed to be sanctioned by
BIS.

8 PROCEDURE FOR APPROVAL WITHIN BIS

8.1  There shall be a Research Evaluation Committee (REC) to evaluate the proposals
received, the composition of which shall be as follows:

DDG (PRT) : Chairperson

Head (CMD) concerned : Member

Head (LPPD) : Member

Head of the Technical Department concerned : Member

Director Finance : Member

Two Experts from the Sectional : Members

Committee concerned
Head (SCMD) : Member Secretary

*The experts shall be nominated by the Sectional Committee and the nominated members shall
give a declaration to the effect that there is no conflict of interest with respect to the project.

8.2  The evaluation and selection will be as per Quality and Cost Based Selection (QCBS)
method (Rule 192, GFR 2017) which is explained in Annex C.

8.3  The criteria for evaluation of technical proposal shall be as under:

SI | Criteria Max. Score by
No. Marks REC

1 Profile of key individual/individuals to be associated with the | 10
research project

2 Experience of the individual/organisation in conducting | 20
research projects in the relevant discipline

3 Understanding of Scope, Objectives and deliverables 15
4 Methodology 30
5 Work plan/Execution strategy 15
6 Chapterisation, contents and lay out of the proposed report 10
TOTAL | 100

Note: REC may call for a presentation by the proposers if deemed necessary.






8.4 The minimum qualifying marks shall be 70. All the proposals with marks below 70 shall
be considered rejected.

8.5 REC may refer back, advise changes for reconsideration or reject any proposal.

8.6  REC shall open the financial proposals (bids) within 7 days from completion of technical
evaluation.

8.7 A final score sheet of all the proposers shall be made as detailed in Annex C and the
proposer getting the highest combined score shall be selected for awarding the project.

8.8  The member secretary (REC) shall send the selected proposals to DG/DDG
Standardization concerned, as per their delegated powers, for consideration and approval for
sanction of the project.

8.9  After the approval of project, the member secretary (REC) shall inform the concerned
technical department and the proposer regarding the decision.

9 AWARD OF PROJECT

9.1  After the approval of project, the member secretary (REC) shall inform the concerned
technical department and the proposer regarding the decision along with the format of the
Consent Letter (Annex D) to be signed by the proposer.

9.2 After receipt of duly signed consent letter from the proposer, the first instalment of the
total approved project cost shall be released. The project would be considered to have
commenced from the date the first instalment is released.

9.3 In case the proposer to whom the project is awarded declines to take up the project, the
Research project shall be awarded to the proposer getting the next highest combined score
among the qualified proposers.

10 FUNDING
10.1 The mode of payment for Research & development projects shall be as follows:

a) First instalment of 30 percent of the total approved project cost would be released after
approval of the project.

b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.

¢) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.





10.2 Release of each instalment is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

11 PROGRESS REPORT AND MONITORING OF PROJECT

11.1 The relevant Sectional Committees of BIS will monitor the progress of project to ensure
that the project is progressing as per the planned arrangement. However, member secretary of
the concerned Sectional Committee under overall coordination of HoD would be the
controlling/link officer for Research & Development projects and would constantly monitor
the progress of the project every 30-45 days. Any delay in implementation of project should be
duly justified by the Project leader and shall be put up to the sectional committee for approval.

11.2 The Sectional Committee shall review and give its acceptance of the progress reports
submitted, within 3 weeks.

12 SUBMISSION OF FINAL PROJECT REPORT (FPR)

12.1 The FPR must be detailed and should include information about:
a) the original objective(s) of the project,
b) how far these objective(s) have been achieved, and
c) how the results will benefit the development of the national standard(s) and
d) a copy of final working draft of the concerned standard(s) (wherever applicable)
e) include clear inferences, recommendations regarding their use in the proposed
standards,
f) all references used, raw data of surveys, sampling, testing and experiments,
g) undertaking that all the information presented is authentic.

12.2 FPR received in BIS would be put up to the concerned Sectional Committee, which will
take necessary action for preparation/revision of standard appropriately. The Project leader
shall assist in the disposal of comments received on the research project, draft standard and for
the preparation of the finalized draft, as may be desired by the Sectional Committee.

12.3 The proposer shall submit the Project Completion Report (PCR), within one month of
completion of project along with the Utilization Certificate of the fund released as per Form
GFR 12-A of GFR 2017 and the statement of expenditure (issued by the Competent Authority
-in case of Govt. organization / Charted Accountant in case of private organization).

13 RESULTS OF RESEARCH & DEVELOPMENT

13.1 Project Leader(s) would be encouraged to publish the results of research & development.
While doing so, acknowledgement to the effect that financial assistance was received from BIS





should be made in the research paper(s) published. BIS should be acknowledged in similar
type of other published work/press reports.

13.2  One re-print of each research paper(s) published as a result of the work done under the
BIS funds shall be sent to BIS as and when published.

14 INTELLECTUAL PROPERTY RIGHTS

14.1 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by Proposer
shall be vested with that Party.

14.2 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by the
Bureau shall be vested with that Party.

14.3 The Intellectual Property arising out as an outcome of research project undertaken under
these guidelines shall be vested with Bureau.

14.4 The proposer shall indemnify BIS from any legal and/or financial encumbrance arising
out of any infringement of IPR/licensing of IPR/technology transfer/commercialization.

15 OPERATION OF FUNDS

15.1 The utilization certificate of the funds received in previous instalment (if any) to BIS
should be annexed with the Statement of all equipment, books, etc purchased out of the funds
certified by the Head of the organization. The name, description of the equipment, cost in
rupees, date of purchase, and the name of the supplier to be given in the list. The main
purpose/function of the equipment may also be mentioned against each item.

15.2 Any unspent balance lying with the organization should be refunded to BIS after the
finalization of the draft immediately, by means of demand draft or online transfer.

15.3 The Head of the concerned standardization department of BIS shall ensure that the project
leader submits the utilization certificate in the manner prescribed in Form GFR 12-A of GFR
2017.

15.4 Head of the Standardization department shall also ensure that the operation of funds is
monitored strictly as specified in Annex E. Further the Project Leader is also fully aware and
shall adhere to the obligations of his/her as given in this procedure.





16 OTHER REQUIREMENTS

16.1 Organizations receiving financial assistance for research & development projects from
BIS would have to maintain separate accounts for each research project.

16.2 In the event of a Project Leader’s absence from his normal place of duty for two months
at a stretch, the Head of the organization would need to immediately nominate an Alternate
Project Leader(s) to supervise the implementation of the project and such a name has to be
approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of
his intention to stay away from the project.

16.3 Items of equipment, etc should be purchased on the basis of the established rules and
procedures of the entity/organization.

16.4 Stock register of all equipment, books, etc purchased out of the funds shall be maintained.

16.5 Any capital-intensive equipment/devices purchased using financial assistance from BIS
for research & development projects shall be allowed to be retained by the proposer for their
research activity etc.

16.6 The organization shall have to ensure that expenditure with respect to TA/DA are made
only as per their own norms but under no circumstances the executive/business class air travel
or stay in a five-star hotel is made. The overhead expenses should not be more than 20 percent
of the cost of the project.

16.7 The Project Leader must ensure that the concerned organization’s newsletter would carry
information on the activities and accomplishments of the various projects funded by the BIS.

17 TERMINATION OF PROJECT
The research & development project can be terminated in case of any of the following:

a) the approval of research & development project may be treated as withdrawn, if the
sanctioned research & development project does not commence within one month from
the date of receipt of the sanction letter, unless otherwise authorized by BIS;

b) A Proposer may request for the withdrawal of a research & development project even
after commencement of the project. In such case the entire fund given till that date shall
be refunded to the Bureau; and

c¢) if the Proposer fails to submit Progress report/Final Project report within the prescribed
timelines.

The REC shall take decision on all cases of termination.





18 RESOLUTION OF DISPUTES

Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred
to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose
decision shall be final and binding upon both the parties. The provisions of the Arbitration and
Conciliation Act, 1996, as amended from time to time, shall be applicable.





ANNEX A

TECHNICAL PROPOSAL

1. Name of the Proposer and
Organization

2. Project title

3. Project leader

a) Title: Prof/Dr/Mr/Ms Sex
b) Name: M/F

c) Full official address

Mobile/Telephone
Fax
E-mail

d) Designation

e) Date of birth

f) Academic qualifications along
with year of completion

g) Experience

4. Other members of the research team (give name, address, experience and academic
qualifications for each member)

1. Name Designation:

Address:

Experience:

Academic Quialifications:

1. Name Designation:

Address:

Experience:

Academic Qualifications:

5. Research support availed/being availed/applied for by the Project leader from different
sources, including BIS, during the last 5 years:

Funding | Title of the Duration (from | Percentage of time devoted | Amount in
agency | project and mm/yyyy to /being devoted/to be lakh Rs.
reference number | mm/yyyy) devoted, in man months






6. Details of facilities available with the institute/organization w.r.t. the research &
development project

Facilities Relevance to project
1.

7. Aims and significance of the project

(Include the current status of work in area, both in India and abroad, with appropriate reference
list at the end; identify lacunae, define question to be investigated; list briefly specific
objectives of investigation. ethical clearance be enclosed where necessary).

8. The CV of the Project leader and expert/expert(s) to be associated with the projects and a
letter from organization authorizing Project leader and expert/expert(s) to undertake the study
as proposed.

9. Objective that will be achieved and scope of the project clearly highlighting the need of such
study and what would be the final deliverable.

10. Methodology (sampling size if applicable) to be adopted for the proposed study.

11. Road map (Stage wise timelines for the completion of the project) and time table for
completion of the project

12. Plan of work, methods and techniques to be used.

13. List of awards and honours conferred on the Project leader with dates.

14. Deliverables

15. Declaration and attestation:

| certify that all the details declared here are correct and
complete.
Date:

Signature of Project leader

12. Certificate of the institution:
This is to certify that
a) we have read the terms and conditions of the BIS Research & Development
Guidelines necessary for the compliance of the same.
b) the necessary institutional facilities are available and will be provided for the
implementation of this research proposal being submitted to the BIS for funding.
¢) Full account of expenditure will be rendered by the institution.

Name of the head:
of the institution

Signature with date:
Seal:






ANNEX B
FINANCIAL PROPOSAL FORMAT
[To be submitted on letterhead wherever applicable]

To:

Bureau of Indian Standards

Manak Bhavan, 9 Bahadur Shah Zafar Marg
New Delhi — 110002, India

Sub: Financial Proposal for Research & development Project on (Title: )
for Bureau of Indian Standards (Research guidelines document no. dated: - - ).
Dear Sir,

We are pleased to submit our Financial Proposal for Research & Development Project on (Title:
) for Bureau of Indian Standards as per the terms and conditions of
the Research & Development guidelines document (Ref No.: dated:

1. We hereby declare that our financial proposal is unconditional in all respects.
2. Our financial proposal is as follows:

3. Cost of the Project:

Sl no. Budget items Amount
1 Manpower cost
2 Consumables

[Chemicals, samples, testing glassware, stationery, books
etc, information search (from databases)]

3 Equipment
4 Travel
5 Any other/Overhead expenses

Total project cost

*Please write NA in case any item is not applicable

a) The prices should be quoted in Indian Rupees above by the proposer.

b) The quoted price should be inclusive of all applicable taxes and charges.

c¢) Fund shall be released after deducting TDS as per applicable provisions of GST and
income tax.

d) Justification of cost (for each item of equipment, consumables and travel. Quotation(s) for
equipment should also be enclosed).

Yours faithfully,
Date: (Signature of the Project leader)
Place: (Name and Designation of the proposer)
Name and Signature of the head of the institution
(Rubber seal of the proposer/institution/organization, as applicable)





ANNEX C

Stage 1: Evaluation of Technical Proposal:

a) The proposal will be evaluated against the criteria defined at clause 8.3 in these
Guidelines. The proposer may be required to provide additional details as deemed
necessary by the REC.

b) Upon technical evaluation of each proposal, “Technical marks” out of 100 marks
will be assigned to every proposal.

c) The proposals with score 70 or more marks in technical evaluation, will qualify for
the evaluation of the financial proposal.

d) The proposer with the highest marks in technical proposal will be awarded 100
“Technical Score” and subsequently other proposers will also be awarded
“Technical Score” relative to the highest technical marks for the final composite
score calculation purpose e.qg., if the highest technical marks is 90 then “Technical
Score” is (90/90) x 100 = 100, hence the proposer with highest technical marks will
score 100“Technical Score”. Similarly, another proposer who scored 80 marks, will
get (80/90)x 100 = 88.88 “Technical Score”. Following formula will be used for the
“Technical Score” (TS) calculation:

Technical Score (TS)= | Proposer’s Technical Marks | X 100
Highest Technical Marks

Stage-2 Evaluation of Financial Proposal

a) The evaluation will be carried out if financial proposals are complete and
computationally correct.

b) Upon financial evaluation of each proposal, the lowest financial proposal will be
awarded 100 “Financial score”. The “Financial Score” of other proposer(s) will be
computed by measuring the financial proposal against the lowest financial
proposal. Following formula will be used for calculating “Financial Score”:

Financial Score (FS)= Lowest Financial proposal | X 100
Proposer’s Financial Proposal

Stage-3 Computation of Combined Score
The “Combines Score” is a weighted average of the Technical and Financial Scores.
The ratio of Technical and Financial Scores is 70:30 respectively. The Combined Score
will be derived using the following formula:

Combined Score=[(TS x 0.70) + (FS x 0.30)]

The responsive proposers(s) will be ranked in descending order according to the
Combined Score, which is calculated based on the above formula. The highest-ranking
proposer asper the Combined Score will be selected for award of Research Project.





ANNEX D

CONSENT LETTER

This has reference to award of the following R&D Project in favour of the undersigned.

Project Project Title
Code

Proposer

Financial
Proposal

(in  lakh
Rs)

I/We hereby give consent to the execution of the above project, which shall be governed by the

following:

i) Terms of Reference (ToR) of the project mentioned above;

ii) Guidelines for R&D Projects (SCMD/R&D Guidelines/20240522);

iii) Proposal submitted by us.

I/we understand that the first instalment (30 percent of the approved financial proposal)
shall be released after submission of this consent by us. The amount may please be transferred

to the following account:
a) Name of the Account Holder
b) Account No.
c) IFS Code
d) Name & branch of the Bank.

Thanking you,

Name and Signature of the head of the institution

To be signed by
(Proposer/Project Leader)

(Rubber seal of the proposer/institution/organization, as applicable)






ANNEX E

OPERATION OF FUNDS AND PROGRESS REPORT

1. Title of the Project: Project number:
2. Name & Address of Project leader: Date of Commencement:
dd/mm/yyyy

3. Details of Equipment Purchased (if any):

Date of purchase/
placing order for
each item of
equipment

Name of equipment Cost Supplier

NOTE - The equipment fund once fixed cannot be enhanced. Project leaders are advised to
give authenticated estimates of the cost of equipment. Equipment should invariably be
purchased within 1 month from the date of receipt of the fund and/or sanction letter.

4. Fund received :
5. Expenditure made in Rupees: (Please provide the details)

Expenditure Amount Taxes (as Total
applicable)

Manpower cost

Consumables

Equipment

Travel

Others

Grand Total

6. Amount saved (if any) from the last instalment: Rs

7. Date on which scheme will complete its normal tenure of months

8. Whether extension beyond normal tenure has been requested. Yes /No.

If yes, justification for extension and programme of work to be completed. Also mention
as to why the work could not be completed as per the original plan.

{Extension beyond normal tenure should be requested at the Project Monitoring Session
before end of tenure (as given in ToR)}.

9. Constraints (if any) faced in the progress of work and suggestions to overcome them.

10. Any deviation from original plan with its nature and cause.





11. List of publication giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed).

12. Summary of work done (200 words).
13. Proposed programme of work for the next month (1000 words).

14. Detailed Progress Report enlisting the objectives in beginning briefly (up to five pages
maximum).

Signature of Project leader
Date:

Note: No column should be left blank; write not applicable (NA), wherever applicable.
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Re: Draft report of R&D project on thermal paper - reg

thermpaper@gmail.com
Mon, 04 Nov 2024 5:39:32 PM +0530

th

To "sunil.pradhan" <sunil.pradhan@jkpm.jkmail.com>

Cc "styagi.cppri" <styagi.cppri@gmail.com>, "contact"
<contact@whaleindia.com>, "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Tags Not in Contacts

Dear Mr. Pradhan,

This is with reference to the draft report, | am attaching herewith the changes proposed as per your study and
evaluation along with the reasons for each change:-

Also kindly take note of below points:-

The Bureau of Indian Standards (BIS) approval for thermal paper ensures it will be BPA-free. This standard
reflects a commitment to creating a globally recognized benchmark for thermal paper produced in India. Our
goal is to position India as a leader in standardized thermal paper production, supporting the MAKE IN
INDIA vision and enabling the domestic industry to expand into exports.

Recommended Changes and Justifications
1. BPA-Free Paper:

o All parameters relate to BPA-
free paper, as highlighted in the first part of the standard. This differentiation is crucial from BP
A-containing thermal papers.

2. GSM (Grams per Square Meter):

o The paper’s GSM plays a critical role in image development, especially for BPA-

free paper where energy levels must be adequately transferred to the media. Based on data from
PAPRI, a 48 GSM paper with a variation of +/- 5% is recommended.

3. Thickness/Caliper:

o Thickness is vital for image development, with thicker paper ensuring closer contact with the the

rmal print head. A minimum of 55 microns with a tolerance of +/-
2.5% 1s recommended based on BPA-free standards.

4. Mandatory Marking:
o Thickness/caliper should be mandatory on the marking to maintain consistency in image quality.
5. Roll Sampling:

o While paper characteristics are well covered, thermal imaging requires roll sampling. A roll size
of 79mm x 30 meters is recommended to evaluate uniformity in image development, aligning wi
th the DPI standards of 203 and the printer’s performance.

6. Outdated Technology:

o Standards should shift from using fax machines to POS printers for image evaluation. Fax machi
nes are obsolete, and POS printers with a minimum DPI of 203 are now industry standards. Ener
gy per dot typically ranges from 10 to 100 pJ for these printers.

7. Image Density:
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o The primary objective is achieving the right image density for instant barcode/QR code scanning
. Optical density should be:

= Non-Top Coated: 1.20
= Top Coated: 1.40

o Products not meeting these thresholds should not qualify as standard products. The resistance pr
operties of the thermal paper should ensure that optical density does not fall below the specified
level under exposure conditions.

8. Barcode/QR Code Scanning:

o Barcodes/QR codes generated by a 203 DPI printer should be tested at a scanning distance of 27
cm to ensure readability.

9. Ash Content in Thermal Paper:

o High ash content impacts print quality, durability, and environmental impact. It can lead to a rou
gher surface, brittleness, and influence chemical reactions during printing.
Relevance of High Ash Content:

o Print Quality: Rougher surface affecting image smoothness and uniformity, leading to lower pri
nt quality and reduced readability.

o Durability: Increased brittleness and reduced lifespan.

o Chemical Reactions: Affects color development and image density.

o Environmental Impact: More waste and higher environmental footprint.
Conclusion

Adopting these recommendations will help India establish a global standard for BPA-free thermal paper,
enhancing the domestic industry's competitiveness and supporting the MAKE IN INDIA initiative.

Jude Alexander

Secretary
+919823301116/8788280973
website:- thermpaperindia.com

On Tue, Oct 22, 2024 at 3:17 PM Association of Thermal Paper Manufacturers <thermpaper@gmail.com> wrote:
Dear Mr. Virendra,

This is with reference to the draft report submitted by PAPRI(Pulp and Paper Research Institute), our
observations are as follows:-

1. Base Paper characteristics in terms of COBB value ash content not being specified.

2. The Thermal characteristics as per global specification have not been tabled, the substance for Thermal
coated and top coated paper has not been specified.

3. The image development process and the calibration are not possible as the instruments mentioned are no
more available( Fax Machine and Static Thermal testing is no more available) and cannot be calibrated. Hence
we had recommended the generation of Image by BIS certified Thermal printers.

4. The Top coated durability test of Lanolin hand cream and ethanol was not described by us and this test is no
more carried out by any of the manufacturers globally.

We recommend that a complete specification chart and the durability test properties be tabulated as per our
original recommendations as this is the chart which is followed by all global manufacturers.
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Kindly take note of the above and incorporate it in the final specification chart.

Ju

de Alexander

Secretary
+919823301116/8788280973
website:- thermpaperindia.com

On Mon, Oct 21, 2024 at 12:42 PM ChdTCFifteen Chemical Engineering <chd15@bis.org.in> wrote:

about:blank

Dear Sir(s),

Please find the draft report for R&D project on 'Thermal Paper'. It is requested to kindly examine the report and
provide your comments/ inputs by tomorrow.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237| Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

============ Forwarded message ============

From: ChdTCFifteen Chemical Engineering <chd15@pbis.org.in>

To: "directorcppri"<director.cppri@gmail.com>, "bhushanawate"<bhushan.awate@bgppl.com>, "awatebhushan"
<awate.bhushan@gmail.com>, "deepaksharma"<deepak.sharma@bgppl.com>, "deepaksharma2475"
<deepaksharma2475@gmail.com>, "styagi cppri"<styagi.cppri@gmail.com>, "akgoel cppri"

<skyadav1312@gmail.com>, "hemchandrajoshi"<hemchandra.joshi@adityabirla.com>, "deveshksinghal"
<deveshksinghal@gmail.com>, "dhawalcel"<dhawal.cel@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "cpt"<cpt@consumer-voice.org>, "hswadhwa"<hswadhwa@gmail.com>, "jrajiv08"
<jrajiv08@gmail.com>, "rajeshrawat"<rajesh.rawat@nic.in>, "dkpujari"<dk.pujari@gov.in>, "kisinghdqgas"
<k.isinghdgas@gov.in>, "lazarraj"<lazar.raj@gov.in>, "lazarsagayaraj"<lazarsagayaraj@gmail.com>, "kmohan47"
<k.mohan47@gov.in>, "kmohan47"<k.mohan47@gmail.com>, "fpci2008"<fpci2008@gmail.com>, "contact"
<contact@radex.co.in>, "dkb"<dkb@pbindals.in>, "deepakbcgl"<deepak.bcgl@gmail.com>, "bishamberdhar"
<bishamber.dhar@giso.gov.in>, "dcagiso"<dca.giso@nic.in>, "rakeshsukul"<rakesh.sukul@gov.in>,
"rakesh_sukul"<rakesh_sukul@yahoo.com>, "prabhatrnjan"<prabhat.rnjan@gmail.com>, "kanumehra"
<kanu.mehra@gmail.com>, "naithanishreyans"<naithani.shreyans@gmail.com>, "sg"<sg@jiarpma.org>, "bipin
thapliyal"<bipin_thapliyal@yahoo.com>, "amtanweer"<amtanweer@rediffmail.com>, "prof-tne"<prof-tne @iip-
in.com>, "iipdelhigautam"<jipdelhi.gautam@gmail.com>, "vibhorerastogi"<vibhore.rastogi@pt.iitr.ac.in>,
"vibhore2906"<vibhore2906@gmail.com>, "kirtirajgaikwad"<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharmdutt"
<dharm.dutt@pt.iitr.ac.in>, "sg"<sg@inma.org.in>, "inmadelhi"<inmadelhi@gmail.com>, "Isuresh"
<l.suresh@emamipaper.com>, "sg"<sg@ipmaindia.org>, "secretariat"<secretariat@ipmaindia.org>, "biswaranjan
dash"<biswaranjan.dash@jkmail.com>, "rcr0309"<rcr0309@gmail.com>, "susanta"<susanta@jkpm.jkmail.com>,
"sameermohapatra"<sameer.mohapatra@jkmail.com>, "saakshyagarwal"<saakshyagarwal@gmail.com>,
"environmentknhpi"<environment.knhpi@gmail.com>, "drrahulmishra"<dr.rahulmishra@gmail.com>,
"deepakjaiswal789"<deepak.jaiswal789@gmail.com>, "sunilsharma9030"<Sunilsharma9030@gmail.com>,
"dsarkar"<dsarkar@nth.gov.in>, "amitdevvyas"<amitdevvyas@nth.gov.in>, "sunil.pradhan”
<sunil.pradhan@jkpm.jkmail.com>, "papri"<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"
<naveenkumarpadhy09@gmail.com>, "marimuthu"<marimuthu@spbltd.com>, "pmap2008"
<pmap2008@gmail.com>, "drswamy"<drswamy@spbltd.com>, "vyasnarottam"<vyasnarottam@gmail.com>,
"vyasbhawna"<vyasbhawna@gmail.com>, "periasamynk"<periasamy.nk@tnpl.co.in>, "rnd"<rnd@tnpl.co.in>,
"contact"<contact@whaleindia.com>, "ceo"<ceo@whaleindia.com>, "aseemgupta"”
<aseem.gupta@whaleindia.com>, "aseem"<aseem@whaleindia.com>

Date: Thu, 17 Oct 2024 10:25:04 +0530
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Subject: Draft report of R&D project on thermal paper - reg
============ Forwarded message ============

Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along with the draft document for
revision of the standard.

Members are requested to kindly examine the report and provide their comments/ inputs, latest by 22nd Oct 2024
so as these may be discussed in the forthcoming meeting on 23 Oct 2024.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237| Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

© (0O 2 Attachment(s) + Download as Zip * Add To >

Analogy and Reasons for ... .docx
18.7KB e+ O

Specification-New BIS new.docx
41.2KBe QO

about:blank 4/4



https://mail.mgovcloud.in/zm/reUrlCheck.do?url=http%3A%2F%2Fwww.bis.gov.in%2F&uvd=0801128d01f981884ab649d6654e80af6c0000000e46b3ba15c4f1a2f2f0bc50f4c7e802007cbae3be6ccc826f31a6fda1edbdaad87f869269cf2ea44efbbb83dbcd63a8aaeea8cbbbf1e00f7fece365595b06573fa44792ba9b50255791790118b2c91feb8469250df4882c89ab8731b94f1f12a33605ba62430fc4d3b95e6f14263e30c1f614399b2cdfb67d491335b9a5




image13.emf
Draft Specification  by PAPRI.pdf


Draft Specification by PAPRI.pdf
Thermal Paper - Specification

Draft Proposal





1. SCOPE

This standard prescribes the requirements, method of sampling and test for thermal paper.

2. REFERENCE

The Indian standards listed below contain provisions which through reference in this text,
constitute provisions of Indian standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision and parties to agreements based on this
Indian standard are encouraged to investigate the possibility of applying the most recent

editions of the Indian standards.

1S No. Title

1060(Part 1): 2022 Methods of sampling and tests for paper and allied
products: Part 1

1060(Part 3): 1969 Methods of sampling and tests for paper and allied
products: Part 3

1060(Part 5/ Sec 5): 2021 Methods of sampling and tests for paper and allied

/ISO 536:2019 products: Part 5 Methods of test for paper and board,
Section 5 determination of grammage

1060(Part 5/ Sec 6): 2014 Methods of sampling and tests for paper and allied

/ISO 1924-2:2008 products: Part 5 Methods of test for paper and board,

Section 6 determination of tensile Properties -Constant
rate of elongation method (20mm/min.)

1060(Part 6/ Sec 1):2014 Methods of sampling and tests for paper and allied
/ISO 1974:2012 products: Part 6 Methods of testing for paper,
Section 1 Determination of tearing resistance-Elmendorf
method.
1060(Part 4/ Sec 13):2020 Methods of sampling and testing for paper, board and pulp
/ISO 2470-1:2016 Section 13 Measurement of diffuse blur reference factq

Indoor daylight conditions. (ISO brightness)

IS/ISO 2471:2008 Paper and board- Determination of opacity
(paper backing)- Diffuse reflectance method
IS 4661(Part-1 to 5):2022 Paper, Board, Pulps and Related Terms-Vocabulary

/ISO 4046-1 to 5: 2016
IS 1060 Part 5/ Sec.20: 2018 Methods of Sampling and Test for Paper and Allied
/1SO 8791-2: 2013 Products Part 5 Methods of Test for Paper and Board
Section 20 Determination of roughness/smoothness (Air
leak methods) - Bendtsen method

IS 1060 Part 5/ Sec 12: 2021

SO 8254-1:2000 Paper and board- Measurement of specular gloss: Part 175

Gloss with a converting beam,

TAPPI method






3. TERMINOLOGY

For this standard, the definitions given in IS 4661 shall apply.

4. REQUIREMENTS
4.1. General

The Thermal paper shall be of uniform formation, thickness, and substance. The paper

shall be evenly finished and free from holes, specks, and other blemishes.

4.1.1. The paper shall also comply with the requirements given in Table 1,2,3 and 4 when

evaluated in accordance with the method referred in col.4 Table 1,2,3 and 4.

4.2. Grammage:
The grammage of thermal paper shall be agreed to between the purchaser and the

supplier. However, when tested as IS 1060(Part 5/ Sec 5), no single test result shall vary
by more than + 5% from nominal grammage. Further a mean of 10 test results shall not
very from nominal grammage by more than + 2.5 %. The minimum GSM of thermal

paper shall be 48.0

4.3. Thickness/Caliper:
The uniform thickness of thermal paper shall not be less than 50 um, when tested as

per IS 1060(Part 5/ Sec 3).

4.4 The thermal paper shall be free from Bisphenol A (BPA)

5. PACKING AND MARKING
5.1. Packaging

Thermal paper may be supplied in reams or rolls as agreed between the purchaser and
supplier. Packages of rolls shall contain rolls of the size (width) and mass of the paper
packet as agreed between the purchaser and the supplier. The final packing should protect
the thermal paper from heat light and humidity.

5.2. Marking:

5.2.1. Each package shall be marked with the following information:
a) Description and grammage of the material

b) Thickness/Caliper of Material





c) Size of the paper in mm, and length in meter

d) Lot number

e) Month and year of manufacture and

f) Manufactures name and recognized trademark.

g) In addition to the above, each reel/package shall be marked as per the

requirement of the legal Metrology Act,2009and the rules

5.2.2. BIS Certification Marking:

The product(s) conforming to the requirements of this standard may be certified as per the
conformity assessment schemes under the provisions of the Bureau of Standards Act, 2016
and the Rules and Regulations framed there under, and the products may be marked with

the standard mark.

SAMPLING
Representative samples for the test shall be drawn as prescribed in 4 of IS 1060(Part 1)

CRITERIA FOR CONFORMITY
Test:

7.1 From each of the rolls selected from the lot (see 6), one sheet shall be taken out at
random. These sheets shall constitute the sample. The sheets selected shall first be tested
for general requirements given in 4.1. One test piece shall be cut from each sheet selected

for each of the characteristics mentioned in 4.2 and 4.4.

7.2 The Roll for testing the Thermal imaging characteristics shall be drawn from the lot

with a minimum size of 79 mm x 30 meter length.

7.3 A sheet/reel not meeting the relevant requirements for anyone or more characteristics

shall be considered defective.

7.4 A lot shall be declared as conforming to the requirements of this specification if the
number of defective sheets found does not exceed the acceptance number. This acceptance
number is zero for the requirements of substance and for all other requirements depends
upon the size of the sample and shall be equal to zero if the size is less than 13 and one if

the size is greater than equal to 13.





Table 1: Requirement for Thermal Paper Properties
S1 No. Characteristics Requirement Method of Test
6] 2 3) “4)
(A) Paper Properties
i) Tensile Index, Nm/g, Min
MD 30 IS 1060 (Part 5/ Sec 6)
CD 20
ii) Tear Index, m N. m%*/g, Min
MD 35 IS 1060 (Part 6/ Sec 1)
CD 4.0
ii) Opacity, %, Min 80 IS/ISO 2471
iv) Brightness, ISO, %, Min. 80 IS 1060 (Part 4/ Sec 13)
) SCi}(llcéss at 75, %, Min, thermal coated 15 IS 1060(Part 5/ Sec 12)
vi) Smoothness (Bendtsen) m 1/min, IS 1060(Part 5/ Sec 20)
Max
Thermal Side 50
Reverse Side 100
vii) Wax Pick, Min. No pick on 8A 8 of IS 1060(Part 3)

Table 2. Requirement for Thermal Paper — Image Generation Procedure to check density
(QR code/Barcode scannable to be generated through Thermal Printer)

SI. No. Characteristics Requirement Method of
a) ?2) test
Thermal Coated “4)
3)
i Image ID >1.2
(Macbeth
densitometer)
Ii QR code /Barcode
scannable distance, 270mm
Min(mm)
il DPI - 203
QR code /Barcode
generated by SPEED - 10-14
Thermal Printer inches/sec
Dots/mm - 8
dots/mm






Table 3. Requirement for Thermal Paper (Non-Top Coated — NTC)
THERMAL IMAGE — OPTICAL DENSITY DURABILITY PROPERTIES

SINO. Characteristics Requirement Method of test
@ ?) Thermal Coated “)
A3)

Minimum Image ID
Required

1.2

Before ageing After ageing

Condition the paper image in Oven at 60°C for 24h.
Calculate I.D. before and after conditioning on

ii. Heat resistance 1.20 1.00 Macbeth densitometer.
Condition the paper image in humidity chamber at
temperature 40°C and relative humidity 90 percent
i, Moisture resistance 1.20 1.00 for 24h. Calculate 1.D. before and after conditioning
on Macbeth densitometer.
Condition the Paper image in light resistance tester
) ) ) at 5000 Lux for 100h. Calculate [.D. before and after
Iv. Light Resistance 1.20 1.00 conditioning in Macbeth densitometer.
Table 4.: Requirement for Thermal Paper (Topcoat)- Climatic Durability
SI No. | Characteristic Image Density Test Method
(Image Loss)
Before | After
Ageing | Ageing
. . Condition of the paper image in oven at 60°C for 24 hrs. Calculate 1.D
i) Heat resistance 1.40 1.20 before and after conditioning on Macbeth densitometer.
Humidit Condition of the paper image in a humidity chamber at temperature 40°C
i) Resis tanZe 1.40 1.20 | and relative humidity 90% for 24 hours. Calculate the I.D before and after
conditioning on Macbeth densitometer.
Licht Condition the paper image in light resistance tester at 5000 Lux for 100
iii) & 1.40 1.20 | hours. Calculate the I.D before and after conditioning on Macbeth
resistance .
densitometer.
Water Immerse the paper image in demineralized water at room temperature for
iv) . 1.40 0.95 | a minimum of 3h. Calculate I.D. before and after immersion on Macbeth
Resistance .
densitometer.
0Oil Resistance Immerse the paper image in 25 percent solution for 20 min. Then remove
V) (Ethanol) 1.40 1.00 | it from the solution and keep it for 24 h at room temperature. Calculate
I.D. before and after treatment on Macbeth densitometer.
Keep the paper image in the plastic bag with plasticizer under the load of
N . .
vi) Plasticizer 1.40 1.10 60 g/cm . Then keep the image for 24 h in room temperature after
. removing it from the plastic bag. Calculate I.D. before and after exposure
resistance :
on Macbeth densitometer.
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RESEARCH PROJECT ON

“STUDY ON PERFORMANCE CHARACTERISATION OF
VARIOUS TYPES OF THERMAL PAPER”

SUBMITTED
TO

BUREAU OF INDIAN STANDARDS (BIS) COMMITTEE

\\7

PULP AND PAPER RESEARCH INSTITUTE
JAYKAYPUR, RAYAGADA, ODISHA, INDIA, PIN-765017






ENDORSEMENT FROM THE HEAD OF THE INSTITUTION

“STUDY ON PERFORMANCE CHARACTERISATION OF VARIOUS
TYPES OF THERMAL PAPER”

1. Certified that the institute welcomes the participation of Shri. Gouri Shankar Patnaik,
Convener, PAPRI as the Principal Investigator (Project Leader).

2. Certified that the equipment and other facilities as enumerated in the proposal as per
the terms and conditions of the grant extended to the investigators throughout the
duration of the project.

Dated: 22/11/2024 (Vinay Dwivedi)
Vice Chairman (Committee of Management)
Place: Jaykaypur, Orissa Pulp and Paper Research Institute (PAPRI)
Jaykaypur - 765 017 (Orissa), INDIA






PROJECT FUNDED UNDER RSC-DCPPAI GRANTS
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STUDY ON PERFORMANCE CHARACTERISATION OF
VARIOUS TYPES OF THERMAL PAPER

1. Introduction:

Thermal paper is a special type of fine paper that is coated with a chemical which changes
colour when heat is applied. Hence instead of using traditional ink, high quality of printing can
be possible in thermal paper when subjected to the heat produced by a thermal printhead.
Thermal paper particularly used in inexpensive or light weight devices such as adding machine,

cash registers, credit card terminals, POS etc. Thermal paper has different applications [1].

POS: The measures application is at POS (Point-of sale) machine, The thermal paper rolls are
designed to work with machines like cash registered. Credit/debit card terminals, ATM

machines, vending machines, Supermarkets etc.

Labelling: The thermal is used in different dispatch labels for shipment holding the content
information in the form of barcode and give good scan quality and UV resistance. The labelling
is also required at the point of sale. The labels on food provide moisture and water resistance

with barcode scan ability post use in microwave oven and on medicine and blood bags.

Amusement tags and Tickets: Use of thermal paper is now extended to amusement tickets

and tags that have good scan abilities, reliability and smart images.

1.1. Literature Review:

Ward-Askey et. al. (2008) reported in a patent regarding method of preparing a thermally
printable sheet which comprises providing a substrate comprising a base sheet having at least
one surface coated with a layer containing a pigment in porous particulate form which develops

colour on heating [2].

Truitt et. al. (1976) reported in a patent regarding composition useful for coating onto paper to

produce a thermal print paper. The composition utilizes iron, soap and phenolic components as

a part of the mechanism of print formation with cellulose acetate acting as a binder for the
composition. The addition of water to an acetone solution of the composition yields a light

stable coating with an exceptionally white appearance [3].






Tinne et. al. (2012) reported regarding the levels of Bisphenol-A in thermal paper receipt from
Belgium and they estimate the human exposure. For this study they collected 44 samples from
Belgium and tested for Bisphenol-A content in all sample. 735 samples had concentration
between 0.9% and 2.1% (between 9 to 21 mg BPA / g) of paper. While the remaining 27% had
concentration below 0.01% (0.1 mg BPA/g) of paper [4].

Robert F et. al. (2020) reported Bisphenol (BPA) used as a color developer in a thermal paper
that after heating process reacts with leuco dye and changes it into a colored form. Analysis of
receipts from 39 countries has shown that BPA is still the most common compound used around
the world with 69% of samples containing this color developer. Among other tested bisphenols
BPS was used as a color developer in 20% samples from Japan and United States of America
[5].

Meghan R B et. al. (2017) reported regarding handling of thermal paper: Implication for dermal
exposure to bisphenol A and its alternatives. The main objective of their study was to determine

how individuals handle thermal paper in one common setting [6].

Annette M H et. al (2014) reported regarding the effect of BPA of thermal paper on human
body. He reported BPA is an endocrine disrupting, environmental contaminant used in a wide

variety of products and BPA metabolites are found in almost everyone’s urine, suggesting

widespread exposure from multiple sources [7].

Direct thermal and thermal transfer printing methods can be used for creating documents with
embedded permanent images and texts as security codes, which are visible only under
ultraviolet light. Copying or scanning of the documents cannot reproduce these images. Such
documents can be created by direct thermal printing of single sheets, containing single or multi-
layer coatings of image forming components, by single or multi-pass printing. A combination
of direct thermal and thermal transfer methods can also be used for generating similar
documents by single-pass printing. Single sheet direct thermal process, in which the printed
images gradually fade with time, can be used for creating documents for temporary
identification. The length of time required for such fading can be controlled by proper selection

of the components of the imaging systems[§].

Van D S (2024) reported the analysis of alternatives for BPA in thermal paper. He reported only

Bisphenol S and D8 can be considered as feasible alternatives of BPA. Two non-phenolic
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substances i.e., Pergafast 201 and Urea Urethane can be considered as feasible alternatives.
Gallic acid esters and Diphenolic acid are commercially available food grade substances that

are according to the literature known dye developer [9].

Bisphenol A (BPA) is widely used as a colour developer in thermal paper. Thermal paper is
ubiquitous in daily life due to its use in cash register receipts, so opportunities for human
contact a bound. For this study, 10 blank cash register receipts were obtained from businesses
in suburban Boston. BPA was extracted and analysis of concentration was performed using gas
chromatograph/flame ionization detector. In some receipts, BPA was not detected but in others
it was as high as 19 mg for a 12-inch-long receipt, which is in line with concentrations indicated
in patents. This study is intended to highlight the potential for human exposure to BPA as well
as the ease with which exposure may be reduced through the use of BPA-free thermal

paper[10].

The Laplacian nature of heat conduction makes the transformation thermotic, as a design
principle for thermal meta devices, compatible with transformation optics. Various functional
thermal devices, such as thermal cloaks, concentrators, and rotators, have been successfully
demonstrated. The concept of encrypted thermal printing is proposed and experimentally
validated, which could conceal encrypted information under natural light and present static or
dynamic messages in an infrared image. Regionalization transformation is developed for
structuring thermal metamaterial-strokes as infrared signatures, enabling letters of the alphabet
to be written, paintings to be drawn, movies to be made, and information to be displayed. This
strategy successfully demonstrates an extreme level of manipulation of heat flow for

encryption, illusions, and messaging [11].

Thermal paper contains potentially toxic compounds such as bisphenol A (BPA), which is used
as a colour developer. BPA has been reported in thermal paper in concentrations up to 42,600
mg gl. The exposure to BPA via dermal transfer has been recently discussed as a significant
contribution to the overall human exposure and the estimated daily intake (EDI) has been

reported up to 218 mg d1. BPA has been also detected in recycled paper with concentrations

up to 46 mg gl. Since BPA is a known endocrine disruptor and migrates from materials,

regulatory restrictions have been established to prevent risks for the human health. As a
consequence, structural analogues, such as bisphenol S (BPS) have been introduced into the

market. [12].






1.3. Types of Thermal Paper:
In India thermal paper is broadly divided into two categories.

a) Non-Topcoat, where one single layer of coating is applied. It is generally used for the
short-term bar code applications that does not require long term environmental

resistance.

<«<———  Active Coat
<— Base Coat

Substrate
Figure-1: Non topcoat thermal paper structure
Features:
® Wide range of calipers and thermal sensitivities.
® Adhesion/cohesion properties designed for graphic art printing.

® No head wear or residue.

b) Topcoat, where two lays of coating is applied. Which is generally used for the high-
quality images and the image has the long durability. This type of thermal paper has

three coats i.e. base Coat and active coat and topcoat.

Topcoat

<&———  Active Coat
<— Base Coat

Substrate

Figure-2: Topcoat thermal paper structure
Features:
® Excellent environmental resistance.

® (Cost effective consumer construction.

1.4. Benefit of thermal Paper:
1) Thermal printers are faster that other type of printers. Which give quick printing.
2) Images are clear and high quality than other

3) Good quality barcode scans can be generated with this paper.

4) Inkless printing, the dye is on the paper. No ribbons or cartridges are required. There

is no toner or ink to spill.






5) Printing is quiet, which doesn’t create much sound and disturb environment.
6) Thermal printing is more reliable than other printing technologies because there are few

moving parts. The paper path is shorter reducing the chance of a paper jam or misfeed.

1.5. The Production System:

The production system of thermal paper is as per the flow diagram (figure-3) given below.

Pulp

'

Base Paper

'

Chemical Products

v Packaging
Formulation Preparation

>
A

4

Pre-Layer Reverse side

treatment conditioning

Thermal layer

<
<

v

Calendaring

Winding

'

Packaging

'

Binding

i

Product Store

Figure-3: Thermal paper production flow diagram






1.6. Base Paper for making of thermal Paper

At present there is no separate specifications for the base paper which are being used for the
making of thermal Paper in India. Manufacturer are using different tyre of papers i.e., writing,
printing maplitho, MG posters etc as per their need. But Base paper quality is also very much
crucial to get the good quality thermal paper. Following are the crucial parameters need to be

addressed before taken for the making of thermal paper.

Minimum thickness
Sizing Properties (Cobbeo)
Moisture content
Smoothness/ Roughness.
Porosity

Wax pick

1.7. Pre Coate layer:

The precoat layer improves heat insulation smoothness, uniformity and anchoring thermal
layer. The pre coat fills any pores or space between filler and fibre. Pre-coat assures that
printing surface attains require smoothness, it also absorbs and stabilizes the dye once they are

activated and keeps the print head free from accumulating melted dye.

1.8. Topcoat layer:

The purpose of this layer is to produce image with a thermal reaction. The chemical mixture
that is applied as a topcoat is called thermal coat. This coat is a mixture of chemicals that
changes colour when exposed to heat. The thermal layer contains Leco dyes, Sensitizers and
developers. The Leco dyes contain clear crystals that turns black once the heat from the
printhead touch the paper. The thermal mixture also contains either Bisphenol-A (BPA) or
Bisphenol-S (BPS). These chemicals act as developers. Sensitizers are added to the thermal
mixture to adjust the image activation temperature to adjust the image activation temperature

of the coating.

2. Factors effecting the Quality of Thermal Paper:

There are several factors which effects the quality of thermal paper.

2.1. Heat:

As the thermal paper is heat sensitive, if thermal paper stored in hot areas its quality degrades.

2.2. Moisture:

If exposed in moisture environments, the printing quality of thermal paper may be decrease.
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2.3.Thickness:
The durability of thermal paper is good if the stock of thermal layer is thicker.

3. Life of Thermal Paper:

The life expectancy of thermal paper differs on storage conditions. The following factors effect

on the life span of thermal paper.

3.1. Shelf-life:
Papers that stored at temperature bellow 77°F (25 °C) and kept in a dark place at relative

humidity will last approximately 3 years from the date of manufacturing.

3.2. Image life:

The image life also depends upon the storage condition. If placed at bellow temperature 77°F
(25 °C) and kept in a dark place at minimum humid environment, then the image quality is

excellent in a long extent.

3.3. Fade resistance:

The image is sensitive to ultraviolet light (U.V), hence the thermal paper should be avoided

from the exposure of ultraviolet light.

4. Chemicals used for making the Topcoat layer of Thermal Paper:

These are the following chemicals used for making top-coating chemical of thermal paper.

a) Leco dye or silver dye: There are different types of leuco dyes as per the colour of
visibility like blue, black, purplish red etc. The commonly used leuco dyes are Crystal
violet lactone with Triphenyl alkyl phthalein system, Fluorane system.

Chromogenic agents: Commonly used agents are Bisphenol-A, p-furyl benzoic acid
and its ester.

Intensifier: Commonly used Intensifier is Benzenesulfonic acid amide.

Fillers: The most common used filler is Calcium carbonate.

Adhesives: Commonly used are hindered phenols, acrylic acid, Symplicit acid, Zinc
Stearate on epoxide, p-Phthalide acid, Dibenzoyl etc.

Lubricant: Usually, waxy substances such as alkane paraffin, steric acid amide

(Octadecyl amide) can be used.

5. Properties of Thermal Paper:

1. Image Stability: It refers to how many years the thermal print will be readable when stored
in the correct condition.

2. Density: It is an optical density value measured from thermal printed image.
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3. Static Sensitivity: It shows at which temperature the thermal image starts to formulate.
(Low static sensitivity means the thermal image starts at high temperature.)
4. Dynamic sensitivity: It shows how fast and with what energy level the thermal paper can

be printed (High dynamic sensitivity is better quality).

6. Advantages of using Thermal Paper:

1. Low Cost: Conventional receipt printing requires the use of ink. As a result, business
needs to spend additional on ink cartridges. However, thermal paper printing is an
inkless technique for printing receipts. Since printing takes place through heat, there is
not any ink used for printing.

. Faster Printing: As thermal paper is used in inkless printing its printing process is very
fast.

. High reliability: No issue regarding printing problem, hence high reliability.
Quick operation: Printing operation is quicker.
Consistent Print quality: As thermal paper is used in inkless printing there is no issue
regarding ink quality and quantity.

. Easier paper loading: Paper loading in the form of real, so no issue on loading.

7. Easy handling-no ink/ ribbon: Handling is very easy as no ink/ ribbon is required.

8. Compact mechanism: Printing devices are very small, hence easy to handle.

. Evaluation Of thermal Paper samples: Evaluations are conducted mainly in three
Categories
1) Mechanical, Optical and Surface Properties
Which Covers:
e (Grammage
e C(Caliper
e Tensile strength
Rearing Strength
Brightness
Opacity
e Smoothness
e Wax Pick
2) Image Properties, Climate and Chemical Durability
Which covers
e QR Code/ barcode Scannable
e Image ID
e Heat resistance
Moisture resistance
Light resistance






e Water resistance
e QOil resistance
e Plasticizer resistance

3) Content of Bisphenol-A in thermal Paper.

8. Methodology followed for this project

This process consists of different steps.

8.1. Industrial Visit:

Two teams from PAPRI visited two different thermal paper production units. One team visited
Sherry Specialty papers Pvt. Ltd. Palghar, Maharashtra and Another team visited Manipal
Technology Ltd., Manipal, Udupi, Karnataka to understand the manufacturing process,
different process control parameters collection of different samples and discussion with

focused group.

8.2.  Sample collection and testing:

In the Industrial visit period, we have collected Thermal paper sample, Real sample with the
base paper sample. We also collected certain thermal paper samples by courier with telephonic
request. After receiving the sample, we tested the paper sample. All the testing is done as per

the standard given below in table-1.

Table-1: Test methods and Environment conditions mentioned

Test to be performed

Test method specification

Environmental condition

Substance

IS:1060 (Part-5/Sec-5)

Thickness

IS:1060 (Part-5/Sec-3)

Brightness

IS:1060 (Part-4/Sec 13)

Opacity

IS/ISO 2471

Burst Index

IS:1060 (Part-6/Sec-2)

Tensile Index

IS:1060 (Part-5/Sec-6)

Smoothness (Bendtsen)

IS:1060 (Part-5/Sec 20)

Temp.: 27 °C £ 1 °C,
RH: 65% + 2%

» The Image density and BPA content are tested using external laboratories.






8.3. Sample preparation and Coding:

All the samples after collection allotted systematic coding given in table-2.

Table-2: In house coding of collected different thermal paper sample

SI. No.

Supplier name

Grade

Nominal
GSM

Code allotted

Manufacturing-1

Base Paper

42

PAP/BP/TP/01

Manufacturing-1

Base Paper

50

PAP/BP/TP/02

Manufacturing-1

Base Paper

50

PAP/BP/TP/03

Manufacturing-1

Base Paper

68

PAP/BP/TP/04

Manufacturing-1

Thermal Paper

48

PAP/BP/TP/05

Manufacturing-1

Thermal Paper

48

PAP/BP/TP/06

Manufacturing-1

Thermal Paper

56

PAP/BP/TP/07

Manufacturing-1

Thermal Paper

60

PAP/BP/TP/08

Manufacturing-1

Thermal Paper

65

PAP/BP/TP/09

Manufacturing-1

Thermal Paper

PAP/BP/TP/10
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8.4. Conditioning of Sample before testing:
After collection, samples are kept in controlled environmental conditioning i.e. Temperature:
279C £ 1 °C, RH: 65% =+ 2, till completion of the testing.

9. Results and Discussion:

9.1. Testing of ILC samples.

Among 35 sets of samples, we selected Ssets samples for Inter laboratory comparison (ILC) in

mechanical and optical parameters. The main objective of this ILC is to determine the
systematic difference in results among fixed set of laboratories. This also validates the
capability of our laboratory to provide accurate and reliable results within a permissible level

of uncertainty. The in-house test results of paper sample are given below in table 3&4.

Table-3: Test Results of ILC samples

Testing Parameters
Sample ID | Substance | Thickness | Tensile Index | Tear Index Wax Pick
MD CD MD CD | Side-1 | Side -2
PAP/BP/TP/01 41.09 60 48.8 353 5.67 6.5 13A
PAP/BP/TP/02 52.6 36.9 27.6 6.3 6.7 -
PAP/BP/TP/03 50.7 37.7 22.2 6.1 6.5 -
PAP/BP/TP/04 67.5 27.1 27.6 4.5 54
PAP/BP/TP/26 52.62 333 16.04 5.24 5.61
Maximum 67.5 48.8 28.3 6.3 7.3
Minimum 41.5 27.1 20.5 4.5 54

Table-4: Test results of ILC Samples

Testing Parameters
Sample ID Brightness Avg. | Opacity Smoothness
Side-1 | Side -2 Side - 1 Side - 2
PAP/BP/TP/01 81.14 81.04 69.23 140.0 440
PAP/BP/TP/02 82.2 81.9 75.5 180.0 558.3
PAP/BP/TP/03 91.5 91.3 88.4 136.7 150.0
PAP/BP/TP/04 86.4 86.4 88.6 190.0 210.0
PAP/BP/TP/26 88.63 88.41 86.08 140 220
Maximum 91.5 91.3 88.6 190.0 558.3
Minimum 81.8 81.2 67.0 136.7 150.0






9.2. In-house Sample Testing:
In-house testing of the collected thermal paper samples was carried out and the results are

presented in table-5 to 8.

Table-5: Test Results of Grammage in thermal paper

Sample ID Nominal Test Results Deviation
Grammage

PAP/BP/TP/05 48 45.5 2.5
PAP/BP/TP/22 48 46.4 1.6
PAP/BP/TP/06 48 45.8 2.2
PAP/BP/TP/17 48 47.5 0.5
PAP/BP/TP/30 48 48.0 0.0
PAP/BP/TP/15 48 48.0 0.0
PAP/BP/TP/12 48 48.6 -0.6
PAP/BP/TP/18 55 51.6 3.4
PAP/BP/TP/13 55 534 1.6
PAP/BP/TP/16 55 54.6 0.4
PAP/BP/TP/27 52 54.8 -2.8
PAP/BP/TP/23 55 554 -0.4
PAP/BP/TP/07 56 55.7 0.3
PAP/BP/TP/31 55 56.8 -1.8
PAP/BP/TP/08 60 59.6 0.4
PAP/BP/TP/19 65 60.0 5.0
PAP/BP/TP/20 58 62.4 -4.4
PAP/BP/TP/09 65 65.3 -0.3
PAP/BP/TP/24 65 66.8 -1.8
PAP/BP/TP/14 65 68.5 -3.5
PAP/BP/TP/25 70 71.1 -1.1
PAP/BP/TP/32 75 74.9 0.2
PAP/BP/TP/21 80 81.0 -1.0
PAP/BP/TP/10 97.4 2.6
PAP/BP/TP/11 194.8 -4.8
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We tested different thermal paper samples ranging from 48 to 190 GSM and it is

observed that except certain samples the GSM variation is within 2.5% of the nominal
GSM and individual sheet GSM variation within 5% from the nominal GSM.
Based upon the above finding Our suggestion is that test results shall not be

vary from nominal grammage by more than £2.5%.






Table-6: Test Results of Thickness in thermal paper

SI. No. Sample ID Thickness(micron)
PAP/BP/TP/05 50.9
PAP/BP/TP/30 52.2
PAP/BP/TP/22 53.8
PAP/BP/TP/06 55.0
PAP/BP/TP/12 56.5
PAP/BP/TP/15 56.6
PAP/BP/TP/08 57.0
PAP/BP/TP/17 57.8
PAP/BP/TP/07 58.1
PAP/BP/TP/31 59.8
PAP/BP/TP/13 61.3
PAP/BP/TP/27 61.0
PAP/BP/TP/23 62.4
PAP/BP/TP/18 63.2
PAP/BP/TP/16 63.8
PAP/BP/TP/09 67.2
PAP/BP/TP/19 75.4
PAP/BP/TP/20 75.6
PAP/BP/TP/32 77.4
PAP/BP/TP/24 77.9
PAP/BP/TP/25 78.3
PAP/BP/TP/14 78.3
PAP/BP/TP/21 91.0
PAP/BP/TP/10 98.3
PAP/BP/TP/11 199.0
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e Thickness depends upon the GSM of the paper sample. Lower GSM papers have lower

thickness value whereas higher GSM thermal papers have higher thickness values. From the

test it is observed that minimum thickness reported is 50.9 micron irrespective of GSM.

e Based upon the above results our suggestion is that the paper shall have minimum

thickness value of 50 micron.






Table-7: Test Results of Optical and Surface Parameters in thermal paper

Sample ID

Bri

shtness % ISO

Reverse
Side

Thermal
Side

Average

Opacity

Smoothness ml/min

Thermal
Side

Reverse
Side

Average

Gloss %
(Thermal
Coating Side)

PAP/BP/TP/05

78.1

76.9

77.5

80.0

36.3

83.1

59.7

19.9

PAP/BP/TP/06

76.0

76.3

76.15

78.13

80

220

150.0

22.4

PAP/BP/TP/07

88.3

85.1

86.7

91.0

42.1

75.7

58.9

24.7

PAP/BP/TP/08

84.18

83.86

84.02

92.11

25

50

37.5

30.8

PAP/BP/TP/09

89.3

84.6

87.0

93.9

35.0

55.0

45.0

26.0

PAP/BP/TP/10

87.5

82.8

85.2

97.3

34.2

82.5

58.4

41.8

PAP/BP/TP/11

81.4

79.3

80.4

97.3

39.3

58.6

49.0

51.1

PAP/BP/TP/12

83.5

82.3

82.9

87.7

58.8

66.3

62.5

15.2

O |00 | | |\ |~ |W N |

PAP/BP/TP/13

82.0

81.4

81.7

90.1

383

86.7

62.5

15.9

—_
[«

PAP/BP/TP/14

86.1

84.4

85.2

92.6

41.7

85.0

63.3

17.3

[u—
—_

PAP/BP/TP/15

80.4

80.4

80.4

88.1

52.0

85.0

68.5

20.2

—_
[\

PAP/BP/TP/16

80.4

79.4

79.9

89.7

48.0

106.0

77.0

19.1

—_—
w

PAP/BP/TP/17

83.7

81.5

82.6

86.3

38.0

91.0

64.5

23.4

._.
~

PAP/BP/TP/18

84.7

84.7

84.7

91.9

32.0

58.0

45.0

22.0

—
(9]

PAP/BP/TP/19

86.4

85.0

85.7

93.3

44.0

82.0

63.0

18.7

—_
(=)}

PAP/BP/TP/20

84.0

83.9

84.0

91.7

38.0

99.0

68.5

12.9

—_
|

PAP/BP/TP/21

82.6

81.2

81.9

94.9

42.5

80.0

61.3

14.9

—
oo

PAP/BP/TP/22

82.8

82.5

82.7

88.8

32.2

68.3

50.3

12.2

—_
o

PAP/BP/TP/23

80.9

79.9

80.4

90.1

45.0

71.0

58.0

16.3

[\
(=]

PAP/BP/TP/24

85.5

81.3

83.4

91.9

44.3

93.6

69.0

16.3

NS}
—_

PAP/BP/TP/25

84.9

83.1

84.0

92.0

35.8

109.2

72.5

25.3

N
NS}

PAP/BP/TP/27

83.77

83.35

83.56

89.31

55.0

85

70

15.2

[\S}
w

PAP/BP/TP/30

81.1

78.7

79.9

78.6

46.0

133.0

89.5

47.2

[\
=

PAP/BP/TP/31

81.8

79.6

80.7

81.9

74.0

154.0

114.0

47.1

N
()]

PAP/BP/TP/32

83.4

79.6

81.5

90.6

74.0

164.0

119.0

53.7

Maximum

89.3

85.1

87.0

97.3

93.0

247.0

170.0

53.7

Minimum

77.4

76.5

77.0

78.6

31.7

55.0

44.6

12.2

Except for a few test results, the brightness of coating side is more than 80% ISO.

Based upon the above data our suggestion is that minimum brightness shall be 80% ISO.

Except few tests results Opacity of the paper is more than 80%.

Based upon test results, our suggestion is that minimum Opacity shall be 80%

Based upon the test results, our suggestion is that coated side roughness shall be max 100

ml/min.

Gloss is not a critical parameter for the thermal paper, so our suggestion is that Min. gloss value

for the coated side shall be 15.0






Table-8: Test Results of Physical Parameters in thermal paper

Tensile Index Tear Index Wax Pick

Sample ID
MD CD MD CD Side -1 | Side -2

PAP/BP/TP/05 52.8 44.9 5.2 5.6

PAP/BP/TP/06 56.44 34.96 43 5.04 13A 8A

PAP/BP/TP/07 46.9 22.7 4.8 5.5 14A

PAP/BP/TP/08 48.02 24.83 4.26 5.06

PAP/BP/TP/09 38.6 17.0 4.5 5.1

PAP/BP/TP/10 56.4 24.5 54 6.0

PAP/BP/TP/11 61.6 28.4 6.1 6.3

PAP/BP/TP/12 66.5 20.2 3.6 4.4

PAP/BP/TP/13 - - 3.7 4.0

PAP/BP/TP/14 - - 2.9 3.4

ol =l =18 O BN EC N [V R [PV | S

PAP/BP/TP/15 54.4 27.2 6.1 6.3

[a—
\S]

PAP/BP/TP/16 53.0 23.6 5.6 7.1
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PAP/BP/TP/17 71.5 31.6 5.1 5.6

._
N

PAP/BP/TP/18 63.7 25.3 5.2 5.8

—
(9]

PAP/BP/TP/19 61.3 30.5 54 6.0

[a—
N

PAP/BP/TP/20 49.2 14.6 3.8 4.1

—_
3

PAP/BP/TP/21 55.6 19.8 4.6 7.0

—_
oo

PAP/BP/TP/22 54.6 19.0 3.7 4.5

[a—
O

PAP/BP/TP/23 54.6 32.7 43 4.6

)
S

PAP/BP/TP/24 56.5 17.6 43 5.6

[\
—

PAP/BP/TP/25 51.8 36.5 5.5 6.3

N
[\

PAP/BP/TP/27 39.69 20.62 5.62 6.23

[\
(O8]

PAP/BP/TP/30 43.4 25.9 4.7 5.7

)
~

PAP/BP/TP/31 43.9 25.0 4.4 4.2

[\
9]

PAP/BP/TP/32 38.5 21.9 3.8 4.6

Maximum 71.5 44.9 6.1 7.1

Minimum 34.1 14.6 2.9 3.4

Based upon the above test results, our suggestion is that Min. tensile index shall be
MD/CD: 30/17 Nm/g
Based upon the above results, our suggestion is that the min. tear index shall be MD/CD:
3.5/4.0 m N. m%g.
e The wax pick value shall be minimum of 8A.
9.3. Sample testing using External laboratory:
The test which is not available in our laboratory for thermal paper sample were also tested

in external laboratory. These testes are mainly Image density, QR Code/ BAR Code scannable

distance and BPA content in Thermal paper. All these results are represented in table-9,10

&11.






Table-9: External testing results of thermal paper

Sample Name PAP/BP/TP/05 PAP/BP/TP/08 PAP/BP/TP/10 PAP/BP/TP/11 PAP/BP/TP/21 PAP/BP/TP/27 PAP/BP/TP/28

Substance (GSM) 55.7 55.5 48.7 55.8 76.3 333 55.7

Caliper (Micron) 58 58 50 54 79 58

Wax Pick 8A 8A 9A 8A 6A 8A

Image Density (AGS X-RITE PANTONE) 0.9 0.9 . . . . 0.9

QR CODE/ BARCODE SCANABLE
DISTANCE. MIN(MM)

BACKGROUND

HEAT Printed
RESISTANCE P rf BEFORE
60° Dry 24 Hrs a

AFTER

BACKGROUND

HUMIDITY
RESISTANCE 40° 90% BEFORE
Dry 24 Hrs

AFTER






Table-10: External testing results of thermal paper

Sample Name PAP/BP/TP/29 PAP/BP/TP/31 PAP/BP/TP/33 PAP/BP/TP/34 PAP/BP/TP/35

Substance (GSM) 555 56.3 48.7 55.8 76.3

Caliper (Micron) 58 58 50 54 79

Wax Pick 8A TA 9A 8A 6A

Image Density (AGS X-RITE PANTONE) 0.9 1.4

QR CODE/ BARCODE SCANABLE DISTANCE. MIN(MM)

BACKGROUND

HEAT RESISTANCE

60° Dry 24 Hrs BEFORE

AFTER

BACKGROUND

HUMIDITY RESISTANCE 40°

90% Dry 24 Hrs BEFORE

AFTER






The Image density of different collected thermal paper sample varies from 0.6 to 1.4
Our suggestion is that the Image density of thermal paper should be a minimum of 0.6.
The QR code/ BAR code scannable distance minimum(mm) is 270.

Our suggestion is the QR code/ BAR code scannable distance minimum(mm) is 270.

Table-11: External testing results of BPA content in thermal paper

Sample ID BPA Content(mg/kg)

PAP/BP/TP/07 13319

PAP/BP/TP/10 109.9

PAP/BP/TP/22 40

PAP/BP/TP/27

e Minimum BPA content found is 40mg/kg.
e Maximum BPA content fond is 13319mg/kg
e QOur suggestion is that the thermal paper should be free from BPA content.

9.4. Inter-laboratory Comparison result

Table-12: Inter laboratory comparison of different parameters in thermal paper

Base Paper (PAP/BP/TP/01), 42GSM Sample

Results
Particulars T
PAPRI CPPRI
Roorkee
Substance 41.09 40.7 40.91
Thickness 60.00 56 57
Brightness 81.09 80.5 77.51
Opacity 69.23 68.8 71.57
140.00 91 120
440.00 578 470
Gloss NA NA NA
48.80 55.1 53.47
35.30 37.2 30.97
5.67 5.5 5.92
6.5 6.5 6.5
13A 8A 12A
13A 8A 12A

Smoothness

Tensile Index

Tear Index

Wax Pick






Table-13: Inter laboratory comparison of different parameters in thermal paper

Thermal Paper (PAP/BP/TP/06), 48GSM Sample
Results

Particulars IIT,

CPPRI Roorkee
Substance 457 4726
48
75.37

Opacity 77.8 80.11
Smoothness 25 80
236 267

Gloss 15 263
Tensile Index 59.4 55.19
354 33.77
Tear Index . 4.7 4.05
5.4 4.89
Wax Pick 8A 13A
8A 11A

Thickness 48

Brightness 76.9

Table-14: Inter laboratory comparison of different parameters in thermal paper

Thermal Paper (PAP/BP/TP/08), 60GSM Sample
Results
IIT,
PAPRI CPPRI Roorkee

58.6

51
Brightness 84.02 84.9 82.56

Opacity 92.11 92.5 92.7
Smoothness 25 8 20
50 37 65
20

Particulars

Substance 59.63 59.6

Thickness 57 53

Gloss

Tensile Index

Tear Index

Wax Pick






Table-15: Inter laboratory comparison of different parameters in thermal paper

Base Paper (PAP/BP/TP/26), 52GSM Sample
Results

PAPRI CPPRI

Particulars

Substance 52.62 52.9
Thickness 70 68
Brightness 88.52 88.6
Opacity 86.08 86.5
140 80
220 204
Gloss NA NA
33.3 45.3
16.04 25.8
5.24 5.58
5.61 6.6
13A 8A
13A 8A

Smoothness

Tensile Index

Tear Index

Wax Pick

Table-16: Inter laboratory comparison of different parameters in thermal paper

Thermal Paper (PAP/BP/TP/27), 52GSM Sample

Results

Particulars

CPPRI
Substance 55.2
Thickness 58
Brightness 83.9
Opacity 89.7
29
79
Gloss 13

Smoothness

Tensile Index

Tear Index

Wax Pick






Table-17: Calculation of Z-Schore for Base Paper (PAP/BP/TP/01)

Paper testing | Average of
Test Parameter UOM PAPRI CPPRI lab of IIT all labs
Roorkee X

SD of all labs
S

GSM g/m? 41.09 40.7 40.91 40.90

CALIPER micron 60 56 57 57.67
ROUGHNESS(TOP) ml/min 91 117.00

ROUGHNESS(BOTTOM) | ml/min 496.00

TENSILE(MD) N.m/g 52.46
TENSILE(CD) N.m/g 34.49

TEAR(MD) mN.m%/g . . 5.70

TEAR(CD) mN.m?/g : : 6.48

BRIGHTNESS %ISO 79.70

OPACITY % 69.87

WAX PICK(SIDE-1) no. 11.00

WAX PICK(SIDE-2) no. 11.00






Table-18: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/06)

Test Parameter

UOM

PAPRI

CPPRI

Paper testing
lab of IIT
Roorkee

Average of all labs
X

X-x

SD of all labs
S

GSM

g/m?

45.81

45.7

47.26

46.256

CALIPER

micron

55

48

48

50.333

SMOTHNESS (TOP)

ml/min

80

25

80

61.667

SMOTHNESS
(BOTTOM)

ml/min

241.000

TENSILE(MD)

N.m/g

57.010

TENSILE(CD)

N.m/g

34.710

TEAR(MD)

mN.m%/g

4.350

TEAR(CD)

mN.m%/g

5.110

BRIGHTNESS

%ISO

76.140

OPACITY

%

78.680

WAX PICK(SIDE-1)

no.

11.333

WAX PICK(SIDE-2)

no.

9.000






Table-19: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/08)

Paper testing
Test Parameter lab of IIT
Roorkee

Average of all labs SD of all labs
X S

GSM g/m? . 58.6

CALIPER micron 51

SMOTHNESS (TOP) | ml/min 20

SMOTHNESS
(BOTTOM)

TENSILE(MD) N.m/g

ml/min 65

TENSILE(CD) N.m/g

TEAR(MD) mN.m%/g

TEAR(CD) mN.m%/g

BRIGHTNESS %ISO

OPACITY %

WAX PICK(SIDE-1) no.

WAX PICK(SIDE-2) no.






Table-20: Calculation of Z-Schore for Base Paper (PAP/BP/TP/26)

Test Parameter

UOM

PAPRI

CPPRI

Paper testing
lab of IIT
Roorkee

Average of all labs

X

SD of all labs
S

GSM

g/m?

52.62

52.9

53.4

52.9733

CALIPER

micron

70

68

68

68.667

SMOTHNESS (TOP)

ml/min

80

123.333

SMOTHNESS
30TTOM)

ml/min

218.000

TENSILE(MD)

N.m/g

38.607

TENSILE(CD)

N.m/g

21.143

TEAR(MD)

mN.m%/g

5.467

TEAR(CD)

mN.m?%/g

5.953

BRIGHTNESS

%ISO

88.540

OPACITY

%

86.103

WAX PICK(SIDE-1)

no.

11.333

WAX PICK(SIDE-2)

no.

9.000






Table-21: Calculation of Z-Schore for Thermal Paper (PAP/BP/TP/27)

Paper testing
Test Parameter UOM PAPRI | CPPRI lab of IIT
Roorkee

Average of all labs SD of all labs
X S

GSM g/m? . 55.94

CALIPER micron 55

SMOTHNESS (TOP) | ml/min 45

SMOTHNESS
(BOTTOM)

TENSILE(MD) N.m/g
TENSILE(CD) N.m/g

ml/min

TEAR(MD) mN.m%/g

TEAR(CD) mN.m%/g

BRIGHTNESS %ISO
OPACITY %
WAX PICK(SIDE-1) no.
WAX PICK(SIDE-2) no.






Z scores of results (x;) is calculated as,

- xpt)
(¢}

Z =
pt

Where,
xpt 18 assigned value.
opt 1s standard deviation.

Further, all the results are verified by calculating the z-score and all the results are accepted.

Z-Scores provide a good indication of a laboratory’s analytical competence. The Z-score if less
than 2 indicates satisfactory performance and generates no signal. If The Z-score is in between
2 to 3 indicates questionable performance and generates a warning signal and If the Z-score is

greater than 3 indicates unsatisfactory performance and generates an action signal.

| Z | <2 — indicates satisfactory performance.

9.5.0utcome of Inter Laboratory compression Results
Our results are also validated through interlaboratory compression and observed that the Z-
score is below 2 for all parameters which defines that the performance of our laboratory

activities is satisfactory.

9.6.Feedback received from Manufacturer through Survey.
One survey form was prepared and circulated among the manufacturers to get their feedback.
Feedback was received from the three different manufacturers. The following are the

suggestions from the manufacturers.

v" Separate IS Specification for the base paper is necessary for the good quality thermal paper
v' Separate specifications for Topcoat and Non topcoat paper thermal paper

v' BIS has to take action to restrict the dumping of sub-standard thermal paper on the market.
v All are suggested for the nationwide one standard/specifications for the thermal paper

v" Standard shall be applied to all forms of Direct Thermal Paper

v" Beside Caliper and GSM, Roll shall be mentioned with the length of the paper.

v Some special measures shall be taken by BIS if thermal paper is being used other than roll

form.






9.7.Comparison with other specifications:

We have also followed the available specifications for thermal papers of other countries to

confirm our range of results. we have gone through national standard of the people’s republic

of China (GB/T 28210-2011), APP GHS(F048-02, Hansol NTC AF 48 and national standard of the
people’s republic of China (GB/T 28210-2014)[13],[14] & [15].

Table-22: (Comparative study of Physical properties of thermal paper in different specifications)

SI No. Paper Properties

Our
Suggestion

GB/T 28210- APP

Hansol NTC

2024 GHS(F048-02) AF 48

Tensile Index, Nm/g, (Min.)

MD

30

>32.7 >34

>54

CD

20

Tear Index, m N. m%g, (Min.)

MD

35

CD

4.0

Opacity, %, Min

80

Brightness, ISO, %, Min.

80

O [0 [([ QN[N W N ]|~

Gloss at 75, % Min thermal side

15

Smoothness (Bendtsen) ml/min, Max.
(Thermal Side)

50

>3508Sec
(Bekk)

Wax Pick, Min.

No pick on 8A

Table-23: (Comparative study of special properties of thermal paper in different specifications)

Requirement

Characteristics (Our suggestion)

GB/T 28210-2024
(China)

APP GHS(F048-02)

Hansol NTC AF 48

Thermal Coated

Thermal Coated

Thermal Coated

Thermal Coated

Before | After
ageing | ageing

Density Density
of blank | of colour
part part

Back Printed
ground part

Before After
ageing ageing

Heat resistance 1.2 1.0

<0.30 >0.80

<0.20 20.75

1.33 >1.00

Moisture

. 1.2 1.0
resistance

<0.25 >0.80

<0.20 20.90

1.33 >1.15

Light
Resistance

<0.30 >0.80

<0.20 20.90

>1.25

9.8.Conclusion

With refences to the above study, we propose for the revision of Thermal Paper Specification

IS 17568.
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Pujari" <dk.pujari@gov.in>, "Ibotombi singh Konthoujam" <k.isinghdgas@gov.in>, "Lazar
Sagaya Raj" <lazar.raj@gov.in>, "lazarsagayaraj" <lazarsagayaraj@gmail.com>, "Kshitiz
Mohan" <k.mohan47@gov.in>, "k.mohan47" <k.mohan47@gmail.com>, "fpci2008"
<fpci2008@gmail.com>, "contact" <contact@radex.co.in>, "dkb"

<dkb@bindals.in>, "deepak.bcgl" <deepak.bcgl@gmail.com>, "Bishamber Dhar"
<bishamber.dhar@giso.gov.in>, "Bishamber Dhar" <dca.giso@nic.in>, "Rakesh"
<rakesh.sukul@gov.in>, "rakesh_sukul" <rakesh_sukul@yahoo.com>, "prabhat.rnjan"
<prabhat.rnjan@gmail.com>, "kanu.mehra"

<kanu.mehra@gmail.com>, "naithani.shreyans" <naithani.shreyans@gmail.com>, "sg"
<sg@iarpma.org>, "bipin_thapliyal" <bipin_thapliyal@yahoo.com>, "amtanw"
<amtanw@gpogw14.nic.in>, "eer" <eer@rediffmail.com>, "prof-tne" <prof-tne@iip-
in.com>, "iipdelhi.gautam" <iipdelhi.gautam@gmail.com>, "vibhore.rastogi"
<vibhore.rastogi@pt.iitr.ac.in>, "vibhore2906"

<vibhore2906@gmail.com>, "kirtiraj.gaikwad"

<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharm.dutt" <dharm.dutt@pt.iitr.ac.in>, "sg"
<sg@inma.org.in>, "inmadelhi" <inmadelhi@gmail.com>, "l.suresh"
<l.suresh@emamipaper.com>, "sg" <sg@ipmaindia.org>, "secretariat"
<secretariat@ipmaindia.org>, "biswaranjan.dash"

<biswaranjan.dash@jkmail.com>, "rcr0309" <rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameer.mohapatra"
<sameer.mohapatra@jkmail.com>, "environment.knhpi"
<environment.knhpi@gmail.com>, "dr.rahulmishra"

<dr.rahulmishra@gmail.com>, "deepak.jaiswal789"

<deepak.jaiswal789@gmail.com>, "Sunilsharma9030"
<Sunilsharma9030@gmail.com>, "Debasish Sarkar" <dsarkar@nth.gov.in>, "Amit Dev
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Vyas" <amitdevvyas@nth.gov.in>, "sunil.pradhan”
<sunil.pradhan@jkpm.jkmail.com>, "papri"
<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"
<naveenkumarpadhy09@gmail.com>, "marimuthu"
<marimuthu@spbltd.com>, "pmap2008" <pmap2008@gmail.com>, "drswamy"
<drswamy@spbltd.com>, "vyasnarottam" <vyasnarottam@gmail.com>, "vyasbhawna
<vyasbhawna@gmail.com>, "periasamy.nk" <periasamy.nk@tnpl.co.in>, "rnd"
<rnd@tnpl.co.in>, "contact" <contact@whaleindia.com>, "ceo"
<ceo@whaleindia.com>, "aseem.gupta" <aseem.gupta@whaleindia.com>, "aseem"
<aseem@whaleindia.com>, "thermpaper" <thermpaper@gmail.com>

Tags Not in Contacts

Respected Virendra sir,
The report submitted by PAPRI may be accepted.

With regards

Dr Saakshy
KNHPI

On Mon, Nov 25, 2024 at 12:50 PM ChdTCFifteen Chemical Engineering <chd15@bis.org.in>
wrote:

Dear Sir/ Ma'am,

Kindly find attached herewith the draft finalized report received from PAPRI for the R&D project on
'Thermal Paper'.

Members are requested to kindly peruse the report and provide their comments/ consent for approval
of the report latest by 30 Nov 2024. In case of no objection by the end of 30th Nov 2024, it will be
pressumed to be having approval from the members.

It may be mentioned that the R&D project tenure was 3 month which was extended in the last
meeting of CHD 15 for 2 months i.e. upto 25 Nov 2024. There is no provision for further extension of
the R&D project tenure.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

============ Forwarded message ============

From: ChdTCFifteen Chemical Engineering <chd15@bis.org.in>

To: "directorcppri"<director.cppri@gmail.com>, "bhushanawate"<bhushan.awate@bgppl.com>,
"awatebhushan"<awate.bhushan@gmail.com>, "deepaksharma"<deepak.sharma@bgppl.com>,
"deepaksharma2475"<deepaksharma2475@gmail.com>, "styagi cppri"<styagi.cppri@gmail.com>,
"akgoel cppri"<akgoel cppri@rediffmail.com>, "sanjayky"<sanjay.ky@adityabirla.com>,

about:blank
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"skyadav1312"<skyadavl1312@gmail.com>, "hemchandrajoshi"
<hemchandra.joshi@adityabirla.com>, "deveshksinghal"<deveshksinghal@gmail.com>, "dhawalcel"
<dhawal.cel@gmail.com>, "mauk010144"<mauk010144@gmail.com>, "cpt"<cpt@consumer-
voice.org>, "hswadhwa"<hswadhwa@gmail.com>, "jrajiv08"<jrajiv08 @gmail.com>, "rajeshrawat"
<rajesh.rawat@nic.in>, "dkpujari"<dk.pujari@gov.in>, "kisinghdgas"<k.isinghdqas@gov.in>,
"lazarraj"<lazar.raj@gov.in>, "lazarsagayaraj"<lazarsagayaraj@gmail.com>, "kmohan47"
<k.mohan47@gov.in>, "kmohan47"<k.mohan47@gmail.com>, "fpci2008"<fpci2008@gmail.com>,
"contact"<contact@radex.co.in>, "dkb"<dkb@bindals.in>, "deepakbcgl"<deepak.bcgl@gmail.com>,
"bishamberdhar"<bishamber.dhar@giso.gov.in>, "dcagiso"<dca.giso@nic.in>, "rakeshsukul"
<rakesh.sukul@gov.in>, "rakesh_sukul"<rakesh sukul@yahoo.com>, "prabhatrnjan"
<prabhat.rnjan@gmail.com>, "kanumehra"<kanu.mehra@gmail.com>, "naithanishreyans"
<naithani.shreyans@gmail.com>, "sg"<sg@iarpma.org>, "bipin thapliyal"
<bipin_thapliyal@yahoo.com>, "amtanweer"<amtanweer@rediffmail.com>, "prof-tne"<prof-tne@iip-
in.com>, "iipdelhigautam"<ijipdelhi.gautam@gmail.com>, "vibhorerastogi"
<vibhore.rastogi@pt.iitr.ac.in>, "vibhore2906"<vibhore2906@gmail.com>, "kirtirajgaikwad"
<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharmdutt"<dharm.dutt@pt.iitrac.in>, "sg"<sg@inma.org.in>,
"inmadelhi"<inmadelhi@gmail.com>, "Isuresh"<|.suresh@emamipaper.com>, "sg"
<sg@ipmaindia.org>, "secretariat"<secretariat@ipmaindia.org>, "biswaranjan dash"
<biswaranjan.dash@jkmail.com>, "rcr0309"<rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameermohapatra"<sameer.mohapatra@jkmail.com>,
"saakshyagarwal"<saakshyagarwal@gmail.com>, "environmentknhpi"
<environment.knhpi@gmail.com>, "drrahulmishra"<dr.rahulmishra@gmail.com>,
"deepakjaiswal789" <deepak.jaiswal789@gmail.com>, "sunilsharma9030"
<Sunilsharma9030@gmail.com>, "dsarkar"<dsarkar@nth.gov.in>, "amitdevvyas"
<amitdevvyas@nth.gov.in>, "sunil.pradhan"<sunil.pradhan@jkpm.jkmail.com>, "papri"
<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"<naveenkumarpadhy09@gmail.com>,
"marimuthu"<marimuthu@spbltd.com>, "pmap2008"<pmap2008@gmail.com>, "drswamy"
<drswamy@spbltd.com>, "vyasnarottam"<yvyasnarottam@gmail.com>, "vyasbhawna"
<vyasbhawna@gmail.com>, "periasamynk"<periasamy.nk@tnpl.co.in>, "rnd"<rnd@tnpl.co.in>,
"contact"<contact@whaleindia.com>, "ceo"<ceo@whaleindia.com>, "aseemgupta"
<aseem.gupta@whaleindia.com>, "aseem"<aseem@whaleindia.com>

Date: Thu, 17 Oct 2024 10:25:04 +0530

Subject: Draft report of R&D project on thermal paper - reg

============ Forwarded message ============

Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along with the draft
document for revision of the standard.

Members are requested to kindly examine the report and provide their comments/ inputs, latest by
22nd Oct 2024 so as these may be discussed in the forthcoming meeting on 23 Oct 2024.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Ditector | Chemical Department | Member Sectetary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

Dr Saakshy
M.Tech (Chemical Engg), PhD (Chemical Engg), Paper Tech (IITR)
about:blank 3/4
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Kumarappa National Handmade Paper Institute
Ramsinghpura, Sikarpura Road
Sanganer,Jaipur-302017

Mob:9079015787; Whatsapp: 8740002036
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Re: Draft report of R&D project on thermal paper - reg

sg@inma.org.in
Mon, 25 Nov 2024 6:10:11 PM +0530 -

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>
Tags Not in Contacts

Dear sir.
Our comments on the SUBY is as under:

The grammage of the paper shall be agreed between the purchaser and supplier.
B Regards

INMA
VIJAY KUMAR

SECRETARY GENERAL

INDIAN NEWSPRINT MANUFACTURERS ASSOCIATION
57,PANCHKUIAN ROAD

NEW DELHI, INDIA-110001

Cell +919810291310

website: www.inma.org.in

"Individuals Score Points, But Teams Win Games".
Be a Part of INMA.

On Thu, 17 Oct 2024 at 10:26 AM, ChdTCFifteen Chemical Engineering <chd15@bis.org.in> wrote:
[sew)

about:blank
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periasamy.nk@tnpl.co.in

e
P Wed, 27 Nov 2024 6:31:41 PM +0530

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Cc "director.cppri" <director.cppri@gmail.com>, "rajanbabu.k"
<rajanbabu.k@tnpl.co.in>, "shamimahmad" <shamimahmad@tnpl.co.in>, "rnd"
<rnd@tnpl.co.in>

Tags Not in Contacts
Dear Sir,

With respect to trailing mail regarding Draft proposal of Thermal Paper specification, we have suggested few points
and it is attached for your reference. Other points seems ok.

With regards,
N.K. Periasamy
Asst. General Manager (QA)
Tamilnadu Newsprint and Papers Limited
Karur- 639136
Extn: 2765
Mobile: 9944971415
9489019425

From: ChdTCFifteen Chemical Engineering [mailto:chd15@bis.org.in]

Sent: Monday, 25 November, 2024 12:47

To: directorcppri; bhushanawate; awatebhushan; deepaksharma; deepaksharma2475; styagicppri; akgoel_cppri;
sanjayky; skyadav1312; hemchandrajoshi; deveshksinghal; dhawalcel; mauk010144; cpt; hswadhwa; technical;
jrajiv08; rajeshrawat; dkpujari; kisinghdqas; lazarraj; lazarsagayaraj; kmohan47; kmohan47; fpci2008; contact; dkb;
deepakbcgl; bishamberdhar; dcagiso; rakeshsukul; rakesh_sukul; prabhatrnjan; kanumehra; naithanishreyans; sg;
bipin_thapliyal; amtanweer; prof-tne; iipdelhigautam; vibhorerastogi; vibhore2906; kirtirajgaikwad; dharmdutt; sg;
inmadelhi; Isuresh; sg; secretariat; biswaranjandash; rcr0309; susanta; sameermohapatra; saakshyagarwal;
environmentknhpi; drrahulmishra; deepakjaiswal789; Sunilsharma9030; dsarkar; amitdevvyas; sunilpradhan; papri;
naveenkumarpadhy09; marimuthu; pmap2008; drswamy; vyasnarottam; vyasbhawna; periasamynk; rnd; contact;
ceo; aseemgupta; aseem

Cc: contact; ceo; styagicppri; thermpaper

Subject: Fwd: Draft report of R&D project on thermal paper - reg

** This message originated from outside domain of TNPL. Please do not open attachments or click
links unless you recognize the source of this email and know the content is safe. Please always check if
the sender’s e-mail ID is genuine. Do not go by the display name which can be easily changed. This is
to safeguard yourself against phishing attacks **

Dear Sir/ Ma'am,

Kindly find attached herewith the draft finalized report received from PAPRI for the R&D project on
'Thermal Paper'.

Members are requested to kindly peruse the report and provide their comments/ consent for approval
of the report latest by 30 Nov 2024. In case of no objection by the end of 30th Nov 2024, it will be
pressumed to be having approval from the members.

about:blank 173
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It may be mentioned that the R&D project tenure was 3 month which was extended in the last meeting
of CHD 15 for 2 months i.e. upto 25 Nov 2024. There is no provision for further extension of the R&D
project tenure.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in

============ Forwarded message ============

From: ChdTCFifteen Chemical Engineering <chd15@bis.org.in>

To: "directorcppri"<director.cppri@gmail.com>, "bhushanawate"<bhushan.awate@bgppl.com>,
"awatebhushan"<awate.bhushan@gmail.com>, "deepaksharma"<deepak.sharma@bgppl.com>,
"deepaksharma2475"<deepaksharma2475@gmail.com>, "styagi cppri"<styagi.cppri@gmail.com>,
"akgoel cppri"<akgoel cppri@rediffmail.com>, "sanjayky"<sanjay.ky@adityabirla.com>,
"skyadav1312"<skyadavl1312@gmail.com>, "hemchandrajoshi"<hemchandra.joshi@adityabirla.com>,
"deveshksinghal" <deveshksinghal@gmail.com>, "dhawalcel"<dhawal.cel@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "cpt"<cpt@consumer-voice.org>, "hswadhwa"<hswadhwa@gmail.com>,
"jrajiv08"<jrajivO8@gmail.com>, "rajeshrawat"<rajesh.rawat@nic.in>, "dkpujari"<dk.pujari@gov.in>,
"kisinghdgas"<k.isinghdgas@gov.in>, "lazarraj"<lazar.raj@gov.in>, "lazarsagayaraj"
<lazarsagayaraj@gmail.com>, "kmohan47"<k.mohan47@gov.in>, "kmohan47"
<k.mohan47@gmail.com>, "fpci2008"<fpci2008@gmail.com>, "contact"<contact@radex.co.in>, "dkb"
<dkb@bindals.in>, "deepakbcgl"<deepak.bcgl@gmail.com>, "bishamberdhar"
<bishamber.dhar@giso.gov.in>, "dcagiso"<dca.giso@nic.in>, "rakeshsukul"<rakesh.sukul@gov.in>,
"rakesh_sukul"<rakesh sukul@yahoo.com>, "prabhatrnjan"<prabhat.rnjan@gmail.com>, "kanumehra"
<kanu.mehra@gmail.com>, "naithanishreyans"<naithani.shreyans@gmail.com>, "sg"
<sg@iarpma.org>, "bipin thapliyal"<bipin thapliyal@yahoo.com>, "amtanweer"
<amtanweer@rediffmail.com>, "prof-tne"<prof-tne@iip-in.com>, "iipdelhigautam"
<iipdelhi.gautam@gmail.com>, "vibhorerastogi"<vibhore.rastogi@pt.iitrac.in>, "vibhore2906"
<vibhore2906@gmail.com>, "kirtirajgaikwad"<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharmdutt"
<dharm.dutt@pt.iitrac.in>, "sg"<sg@inma.org.in>, "inmadelhi"<inmadelhi@gmail.com>, "Isuresh"
<l.suresh@emamipaper.com>, "sg"<sg@ipmaindia.org>, "secretariat"<secretariat@ipmaindia.org>,
"biswaranjan dash"<biswaranjan.dash@jkmail.com>, "rcr0309"<rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameermohapatra"<sameer.mohapatra@jkmail.com>,
"saakshyagarwal"<saakshyagarwal@gmail.com>, "environmentknhpi"
<environment.knhpi@gmail.com>, "drrahulmishra"<dr.rahulmishra@gmail.com>, "deepakjaiswal789"
<deepak.jaiswal789@gmail.com>, "sunilsharma9030"<Sunilsharma9030@gmail.com>, "dsarkar"
<dsarkar@nth.gov.in>, "amitdevvyas"<amitdevvyas@nth.gov.in>, "sunil.pradhan"
<sunil.pradhan@jkpm.jkmail.com>, "papri"<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"
<naveenkumarpadhy09@gmail.com>, "marimuthu"<marimuthu@spbltd.com>, "pmap2008"
<pmap2008@gmail.com>, "drswamy"<drswamy@spbltd.com>, "vyasnarottam"
<vyasnarottam@gmail.com>, "vyasbhawna"<vyasbhawna@gmail.com>, "periasamynk"
<periasamy.nk@tnpl.co.in>, "rnd"<rnd@tnpl.co.in>, "contact"<contact@whaleindia.com>, "ceo"
<ceo@whaleindia.com>, "aseemgupta"<aseem.gupta@whaleindia.com>, "aseem"
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Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along with
the draft document for revision of the standard.

Members are requested to kindly examine the report and provide their comments/ inputs,
latest by 22nd Oct 2024 so as these may be discussed in the forthcoming meeting on 23
Oct 2024.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Director | Chemical Department | Member Secretary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in
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		Clause 5.2.1

		Point: c)

		te

		In the draft, at point number ‘c’ it is mentioned as ‘Size of the Paper in mm and length of paper in meter’.
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Hence, it is suggested to modify the sentence as ‘Size of the Paper width in mm and length of paper in meter’.
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Re: Draft report of R&D project on thermal paper - reg

th

thermpaper@gmail.com
Mon, 25 Nov 2024 4:31:15 PM +0530 *

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Cc "director.cppri" <director.cppri@gmail.com>, "bhushan.awate"

about:blank

<bhushan.awate@bgppl.com>, "awate.bhushan"

<awate.bhushan@gmail.com>, "deepak.sharma"

<deepak.sharma@bgppl.com>, "deepaksharma2475"
<deepaksharma2475@gmail.com>, "styagi.cppri"

<styagi.cppri@gmail.com>, "akgoel_cppri" <akgoel_cppri@rediffmail.com>, "sanjay.ky"
<sanjay.ky@adityabirla.com>, "skyadav1312"

<skyadavl312@gmail.com>, "hemchandra.joshi"
<hemchandra.joshi@adityabirla.com>, "deveshksinghal"

<deveshksinghal@gmail.com>, "dhawal.cel" <dhawal.cel@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "cpt" <cpt@consumer-voice.org>, "hswadhwa"
<hswadhwa@gmail.com>, "technical" <technical@consumer-voice.org>, "jrajiv08"
<jrajivO8@gmail.com>, "Rajesh Rawat US (RR)" <rajesh.rawat@nic.in>, "Debesh Kumar
Pujari" <dk.pujari@gov.in>, "Ibotombi singh Konthoujam" <k.isinghdgas@gov.in>, "Lazar
Sagaya Raj" <lazar.raj@gov.in>, "lazarsagayaraj" <lazarsagayaraj@gmail.com>, "Kshitiz
Mohan" <k.mohan47@gov.in>, "k.mohan47" <k.mohan47@gmail.com>, "fpci2008"
<fpci2008@gmail.com>, "contact" <contact@radex.co.in>, "dkb"

<dkb@bindals.in>, "deepak.bcgl" <deepak.bcgl@gmail.com>, "Bishamber Dhar"
<bishamber.dhar@giso.gov.in>, "Bishamber Dhar" <dca.giso@nic.in>, "Rakesh"
<rakesh.sukul@gov.in>, "rakesh_sukul" <rakesh_sukul@yahoo.com>, "prabhat.rnjan"
<prabhat.rnjan@gmail.com>, "kanu.mehra"

<kanu.mehra@gmail.com>, "naithani.shreyans" <naithani.shreyans@gmail.com>, "sg"
<sg@iarpma.org>, "bipin_thapliyal" <bipin_thapliyal@yahoo.com>, "amtanw"
<amtanw@gpogw15.nic.in>, "eer" <eer@rediffmail.com>, "prof-tne" <prof-tne@iip-
in.com>, "iipdelhi.gautam" <iipdelhi.gautam@gmail.com>, "vibhore.rastogi"
<vibhore.rastogi@pt.iitr.ac.in>, "vibhore2906"

<vibhore2906@gmail.com>, "kirtiraj.gaikwad"

<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharm.dutt" <dharm.dutt@pt.iitr.ac.in>, "sg"
<sg@inma.org.in>, "inmadelhi" <inmadelhi@gmail.com>, "l.suresh"
<l.suresh@emamipaper.com>, "sg" <sg@ipmaindia.org>, "secretariat"
<secretariat@ipmaindia.org>, "biswaranjan.dash"

<biswaranjan.dash@jkmail.com>, "rcr0309" <rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameer.mohapatra"
<sameer.mohapatra@jkmail.com>, "saakshyagarwal"

<saakshyagarwal@gmail.com>, "environment.knhpi"
<environment.knhpi@gmail.com>, "dr.rahulmishra"

<dr.rahulmishra@gmail.com>, "deepak.jaiswal789"
<deepak.jaiswal789@gmail.com>, "Sunilsharma9030"
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<Sunilsharma9030@gmail.com>, "Debasish Sarkar" <dsarkar@nth.gov.in>, "Amit Dev
Vyas" <amitdevvyas@nth.gov.in>, "sunil.pradhan"
<sunil.pradhan@jkpm.jkmail.com>, "papri"

<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"
<naveenkumarpadhy09@gmail.com>, "marimuthu"

<marimuthu@spbltd.com>, "pmap2008" <pmap2008@gmail.com>, "drswamy"
<drswamy@spbltd.com>, "vyasnarottam" <vyasnarottam@gmail.com>, "vyasbhawna"
<vyasbhawna@gmail.com>, "periasamy.nk" <periasamy.nk@tnpl.co.in>, "rnd"
<rnd@tnpl.co.in>, "contact" <contact@whaleindia.com>, "ceo"
<ceo@whaleindia.com>, "aseem.gupta" <aseem.gupta@whaleindia.com>, "aseem"
<aseem@whaleindia.com>

Tags Not in Contacts
Dear Mr. Virendra,

We have gone through the report and thank you very much for taking up this matter on an urgent
basis.

Our recommendations for changes are as follows:-

1. 4.2 :- The grammage of the paper shall be agreed between the purchaser and supplier,
however the minimum gsm of the Thermal paper shall be 48gsm.(The rest is OK)

2. 4. 3 :- The thickness and caliper:-

> As per your draft report table 6 regarding thickness of paper - the variance being 57.8 at
the highest and 50.9 being the lowest. Hence recommended the mean of 55 micron be
incorporated in the standards.

3. Ash Content :- Ash content has not been addressed in the standards but I strongly
recommend that we put the ASH content as it has a direct impact on the performance of the
Thermal paper.

Jude Alexander

Secretary
+919823301116/8788280973
website: - thermpaperindia.com

On Mon, Nov 25, 2024 at 12:50 PM ChdTCFifteen Chemical Engineering <chd15@bis.org.in>
wrote:
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Re: Draft report of R&D project on thermal paper - reg

th

thermpaper@gmail.com
Mon, 25 Nov 2024 5:08:20 PM +0530 *

To "ChdTCFifteen Chemical Engineering" <chd15@bis.org.in>

Cc "director.cppri" <director.cppri@gmail.com>, "bhushan.awate"

about:blank

<bhushan.awate@bgppl.com>, "awate.bhushan"

<awate.bhushan@gmail.com>, "deepak.sharma"

<deepak.sharma@bgppl.com>, "deepaksharma2475"
<deepaksharma2475@gmail.com>, "styagi.cppri"

<styagi.cppri@gmail.com>, "akgoel_cppri" <akgoel_cppri@rediffmail.com>, "sanjay.ky"
<sanjay.ky@adityabirla.com>, "skyadav1312"

<skyadavl312@gmail.com>, "hemchandra.joshi"
<hemchandra.joshi@adityabirla.com>, "deveshksinghal"

<deveshksinghal@gmail.com>, "dhawal.cel" <dhawal.cel@gmail.com>, "mauk010144"
<mauk010144@gmail.com>, "cpt" <cpt@consumer-voice.org>, "hswadhwa"
<hswadhwa@gmail.com>, "technical" <technical@consumer-voice.org>, "jrajiv08"
<jrajivO8@gmail.com>, "Rajesh Rawat US (RR)" <rajesh.rawat@nic.in>, "Debesh Kumar
Pujari" <dk.pujari@gov.in>, "Ibotombi singh Konthoujam" <k.isinghdgas@gov.in>, "Lazar
Sagaya Raj" <lazar.raj@gov.in>, "lazarsagayaraj" <lazarsagayaraj@gmail.com>, "Kshitiz
Mohan" <k.mohan47@gov.in>, "k.mohan47" <k.mohan47@gmail.com>, "fpci2008"
<fpci2008@gmail.com>, "contact" <contact@radex.co.in>, "dkb"

<dkb@bindals.in>, "deepak.bcgl" <deepak.bcgl@gmail.com>, "Bishamber Dhar"
<bishamber.dhar@giso.gov.in>, "Bishamber Dhar" <dca.giso@nic.in>, "Rakesh"
<rakesh.sukul@gov.in>, "rakesh_sukul" <rakesh_sukul@yahoo.com>, "prabhat.rnjan"
<prabhat.rnjan@gmail.com>, "kanu.mehra"

<kanu.mehra@gmail.com>, "naithani.shreyans" <naithani.shreyans@gmail.com>, "sg"
<sg@iarpma.org>, "bipin_thapliyal" <bipin_thapliyal@yahoo.com>, "amtanw"
<amtanw@gpogw15.nic.in>, "eer" <eer@rediffmail.com>, "prof-tne" <prof-tne@iip-
in.com>, "iipdelhi.gautam" <iipdelhi.gautam@gmail.com>, "vibhore.rastogi"
<vibhore.rastogi@pt.iitr.ac.in>, "vibhore2906"

<vibhore2906@gmail.com>, "kirtiraj.gaikwad"

<kirtiraj.gaikwad@pt.iitr.ac.in>, "dharm.dutt" <dharm.dutt@pt.iitr.ac.in>, "sg"
<sg@inma.org.in>, "inmadelhi" <inmadelhi@gmail.com>, "l.suresh"
<l.suresh@emamipaper.com>, "sg" <sg@ipmaindia.org>, "secretariat"
<secretariat@ipmaindia.org>, "biswaranjan.dash"

<biswaranjan.dash@jkmail.com>, "rcr0309" <rcr0309@gmail.com>, "susanta"
<susanta@jkpm.jkmail.com>, "sameer.mohapatra"
<sameer.mohapatra@jkmail.com>, "saakshyagarwal"

<saakshyagarwal@gmail.com>, "environment.knhpi"
<environment.knhpi@gmail.com>, "dr.rahulmishra"

<dr.rahulmishra@gmail.com>, "deepak.jaiswal789"
<deepak.jaiswal789@gmail.com>, "Sunilsharma9030"
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<Sunilsharma9030@gmail.com>, "Debasish Sarkar" <dsarkar@nth.gov.in>, "Amit Dev
Vyas" <amitdevvyas@nth.gov.in>, "sunil.pradhan"
<sunil.pradhan@jkpm.jkmail.com>, "papri"

<papri@jkpm.jkmail.com>, "naveenkumarpadhy09"
<naveenkumarpadhy09@gmail.com>, "marimuthu"

<marimuthu@spbltd.com>, "pmap2008" <pmap2008@gmail.com>, "drswamy"
<drswamy@spbltd.com>, "vyasnarottam" <vyasnarottam@gmail.com>, "vyasbhawna"
<vyasbhawna@gmail.com>, "periasamy.nk" <periasamy.nk@tnpl.co.in>, "rnd"
<rnd@tnpl.co.in>, "contact" <contact@whaleindia.com>, "ceo"
<ceo@whaleindia.com>, "aseem.gupta" <aseem.gupta@whaleindia.com>, "aseem"

<aseem@whaleindia.com>

Tags Not in Contacts
Dear Mr, Virendra,

This is further to our mail, we request to accept the report submitted by PAPRI and discuss the
recommended changes in the expert committee group for incorporation in the standards as there
is very little time left.

Regards,

Jude Alexander

Secretary
+919823301116/8788280973
website:- thermpaperindia.com

On Mon, Nov 25, 2024 at 3:59 PM Association of Thermal Paper Manufacturers
<thermpaper@gmail.com> wrote:
Dear Mr. Virendra,

We have gone through the report and thank you very much for taking up this matter on an
urgent basis.

Our recommendations for changes are as follows:-

1. 4.2 :- The grammage of the paper shall be agreed between the purchaser and supplier,
however the minimum gsm of the Thermal paper shall be 48gsm.(The rest is OK)

2. 4. 3 :- The thickness and caliper:-

> As per your draft report table 6 regarding thickness of paper - the variance being 57.8
at the highest and 50.9 being the lowest. Hence recommended the mean of 55 micron be
incorporated in the standards.

3. Ash Content :- Ash content has not been addressed in the standards but I strongly
recommend that we put the ASH content as it has a direct impact on the performance of the
Thermal paper.

Jude Alexander
Secretary
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+919823301116/8788280973
website:- thermpaperindia.com

On Mon, Nov 25, 2024 at 12:50 PM ChdTCFifteen Chemical Engineering <chd15@bis.org.in>
wrote:

about:blank

Dear Sir/ Ma'am,

Kindly find attached herewith the draft finalized report received from PAPRI for the R&D project on
'Thermal Paper'.

Members are requested to kindly peruse the report and provide their comments/ consent for
approval of the report latest by 30 Nov 2024. In case of no objection by the end of 30th Nov 2024,
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Thanks and kind regards,
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BUREAU OF INDIAN STANDARDS
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Date: Thu, 17 Oct 2024 10:25:04 +0530

Subject: Draft report of R&D project on thermal paper - reg

============ Forwarded message ============

Dear Sir/ Ma'am,

Kindly find attached herewith the draft report on R&D project on thermal paper along with the draft
document for revision of the standard.

Members are requested to kindly examine the report and provide their comments/ inputs, latest by
22nd Oct 2024 so as these may be discussed in the forthcoming meeting on 23 Oct 2024.

Thanks and kind regards,

Virendra Singh

Scientist 'E'/ Ditector | Chemical Department | Member Sectetary CHD 15
BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
Telephone: +91 11 23608237 | Mobile : +91 98188 22791

Learn more about BIS: www.bis.gov.in
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About Toxics Link

Toxics Link is an Indian environmental research and advocacy organization set up
in 1996, engaged in disseminating information to help strengthen the campaign
against toxics pollution, and to provide cleaner alternatives. We work with other
groups around the country as well as internationally in an understanding that
this will help bring the experience of the ground to the fore, and lead to a more
meaningful articulation of issues. Toxics Link engages in the emerging issues
of highly hazardous pesticides (HHPs), Persistent Organic Pollutants (POPs),
hazardous heavy metal contamination, pharmaceutical pollutants etc. from the
environment and public health point of view. We also work on ground in areas of
municipal, hazardous and medical waste management and food safety among
others. We have successfully implemented various best practices and have brought
in policy changes in the aforementioned areas apart from creating awareness
among several stakeholder groups.

Our work on Endocrine Disrupting Chemicals (EDCs) management has spanned
over a decade, entailing significant diverse body of work such as country specific
research data, policy engagement, involvement in setting standards, and capacity
building of all stakeholders.
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Because of its reliability
and convenience, thermal
paper is widely used in
many applications, such

as labels, tickets, medical
charts, po nts of sale
(POS) such as restaurants,
kiosk, hotels, gas stations,
supermarkets, and for
labels, gaming, ticket &
tags and other applications
of similar nature.





o)
Introduction

i. Thermal Paper

Thermal paper is a specialized paper to be
printed from the thermal printer. Instead of
traditional printing ink, the image is generated
through the application of heat when specific
areas of the thermal paper pass over the thermal
print head. This process is commonly employed
by small, low-maintenance thermal printers. The
use of roll paper can reduce the amount of paper
used and improve performance by printing a
page equal to the length necessary to present
the printed information. Because of its reliability
and convenience, it is widely used in many
applications, such as labels, tickets, medical
charts, points of sale (POS) such as restaurants,
kiosk, hotels, gas stations, supermarkets, and
for labels, gaming, ticket & tags and other
applications of similar nature.?

There are two primary types of thermal paper:
Direct Thermal Paper and Thermal Transfer
Paper.34

Direct thermal paper features a heat-sensitive
coating on one side that undergoes a color
change when exposed to heat, making it well-
suited rapid and affordable printing of receipts
and labels. Its printer-friendly design, devoid of
ink, toner, or ribbon products,enhances durability,
user convenience, and cost-effectiveness in
comparison to laser, thermal transfer, and inkjet
printers. This technology offers an extended
lifespan, particularly beneficial for various
barcode applications essential in package point-
of-sale (POS), printed tickets, labels and tags, as
well as RFID identification.

On the other hand, thermal transfer
paper requires a thermal transfer ribbon to
generate a print. The ribbon contains ink that is
melted onto the paper through a thermal print
head, yielding a distinct and resilient image. This
quality makes it well-suited for applications that

face tough conditions.

Types of Thermal Paper

t

Direct Thermal Paper

Utilises Chemicals that
React to Heat

&

Thermal Transfer Paper

Relies on a Heated Ribbon to
Transfer Ink Onto the Paper






a. Components of Thermal
Paper®

Thermal paper is a highly engineered product,
in which paper is coated with a thermal sensitive
layer that reacts in the presence of heat to create
the printed image.

The paper base of standard grade is coated with
various chemicals for desired quality for thermal
printing. A pre-coat, or base coat, isapplied to the
base paper that prevent heat transfer through all
of the paper’s layers hence allows high resolution
and smoothness. Applied to the pre-coat is
a thermal layer that contains the necessary
reactive components. A binder, such as polyvinyl
alcohol or latex, helps these coatings adhere to
the paper.

Top Coat

Thermal
Reactive Layer

Pre-Coat

Base Paper

Back Coat

Figure 1: Cross-section of thermal paper

Additionally, thermal paper may contain a
protective top coat and/or back coat. Top coats
may be used for some applications to protect
thermal paper from mechanical stress or
chemical reactions. Similarly, back coats may
be used to provide additional protection during
lamination, printing, or other mechanical
processes. Thermal paper used for receipts
typically lacks the top and back coats.

The thermal layer includes three key compounds:

© a2 dye (also referred to as a colorformer),
© a developer (also referred to as a coreactant),

© asensitizer (also referred to as a modifier).

e ° O || O @ == O
s g% 0=’ o O¢
- ® o [ ] [ ] s ™
- [
@) Omm g f— 0
@ Dye Developer Hmm Sensitizer O Binder

Figure 2: Elements of the thermal reactive layer

The combination of these compounds and their
properties determines the image color, scanning
characteristics and durability. These compounds
are slurried and applied as an aqueous emulsion
to the paper.

© Leuco dye is the most commonly used
dye in thermal paper. It is colorless at room
temperature. While printing, the thermal
head of the printing unit applies heat pulses
to the paper, leading to the melting of all
compounds within the thermal layer. This
process triggers the transfer of a proton
from the developer to the leuco dye hence
causing the change in structure of leuco dye
that results in the production of color. Due to
its low melting point, the sensitizer acts as a
solvent that promotes the interaction of the
developer with the dye.®

© Developer is specially used to donate protons
to the dye hence triggering color formation.
Developers used in thermal printing
are weakly acidic such as Bisphenol-A
(BPA). It's important to consider certain
parameters while selecting the developer
such as its solubility, pKa, melting point, color,
odor, purity, and vapor pressure. Besides
performance characteristics of effective
developers should also be considered:

Acidity such that it
background imaging,

produces no

Ability to fully react with the colorformer
when heated,

Reaction at the temperature of the
specific printer,

Stable at end use temperatures,
Appropriate stability for the application,

Appropriate performance vs. cost balance,
and

Feasible in large-scale production.
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Figure 3: Schematic diagram of thermal paper identifying the thermal reactive layer that contains
BPA as a developer and a leuco dye, as well as stabilizers and binders

© Sensitizer: The sensitizer is used as solvent b. Thermal Printing Mechanism
that reduces the melting point of dye and

developer hence providing the optimal In direct thermal printing, an image is generated
conditions for the developer to transfer by selectively heating specific regions of thermal
protonstodyeupon heatingthatenablescolor paper. At room temperature, the dye exists
formation. Sensitizers typically have a melting in a colorless, neutral, unprotonated state.
point between 45-65°C (Mendum, Stoler et Upon heating the dye/developer/sensitizer
al. 2011). Examples: Dimethyl terephthalate, system beyond the sensitizer's melting point,
Diphenyl sulfone, 2-Benzyloxynapthalene, the developer (commonly bisphenol A (BPA))
N-phenylstearamide releases a proton, leading to the solidification
of the chemicals and the creation of a relatively

© stabilizers are used to inhibit recrystallization stable image. The essential components of a
of the dye and developer ie, inhibiting thermal printing system include a printer head,
dye and developer to return their original thermal paper, and a platen (backing roll). The
colorless crystalline form, thereby stabilizing printer head comprises miniature heating units
the printed image. along its length, electronically delivering the

necessary heat to the paper. As the thermal paper
moves along the platen, the thermal head heats
it, causing the dye and developer in the paper’s
coating to melt and react, ultimately resulting in
the production of an image on the paper.

Overview of Thermal Printing Process

(based on Koehler Thermal Paper n.d. and Charters Paper Pty Ltd 2006)

Print head
Image
—— =

= Application of heat
<

Thermal paper

Platen feed roller

Figure 4: Overview of thermal printing process. Source: Koehler thermal paper n.d. and Charters
paper Pty Ltd 2006





c. Market size of thermal paper

Due to its ease and durability, thermal paper has
wider application. Its demand is also rising due to
increased use of digital payments, POS systems
and growing number of ATMs. The global
thermal paper market size was estimated at USD
4.01 billion in 2022 and is expected to grow at a
compound annual growth rate (CAGR) of 4.2%
from 2023 to 2030.” A market survey agency has
reported that India is importing thermal paper
from around 17 different countries.®

India import thermal papers in four different HS
codes based on their size and length®. These are:

48119093: Thermal paper for fax machines

48119094: Thermal paper in jumbo rolls (of
size T m and above in width and 5000 m &
above in length)

Thermal Paper Market
Market Size in USD Billion
CAGR 9.60%

UsD6.20B

usD3.92B

2023 2028

Source : Mordor Intelligence N

48119095: Thermal paper in jumbo rolls (of
size 1 m and above in width and less than
5,000 m in length)

48119096: Thermal paper in rolls of size less
than1m in width

These jumbo rolls are later cut into smaller rolls as
per the requirement for various applications. In
the fiscal year 2023 the major import of thermal
paper from HS code 48119096 was from Korea
and Japan' (Table.l). However, there is no data of
previous years available on government platform
for this category of thermal paper. Similarly, paper
of the HS code 48119094 was majorly imported
from Korea" (Table 2).

|\.‘-‘\1J
Study Period 2018-2028
Market Size (2023) USD 3.92 Billion
Market Size (2028) UsD 6.20 Billion
CAGR (2023 -2028) 9.60 %
Fastest Growing Market Asia Pacific
Largest Market Morth America
Major Players

RICOH
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Table 1: Imported by India in financial year 2023-2024(Apr-Oct) [Commodity: 48119096 Thermal
paper in rolls of size less than 1 m in width Unit: KGS]

Country Values in Rs. Lacs Quantity in thousands
1 CHINA P RP 158.25 139.83
2 JAPAN 2,124.26 1,510.20
3 KOREA RP 2,498.03 1,842.70
4 THAILAND 1231 75.94
5 USA 55.24 59.48
Total 4,958.87 3628.15

Table 2: Thermal paper import data [Commodity: 48119094 Thermal paper in jumbo rolls (of size 1
m and above in width and 5,000 m and above in length) Unit: KGS]

m Values in Rs. Lacs Quantity in thousands

1 CHINA PRC 35.57 252 22.24 0.93
(People’s Republic
of China)
2 FINLAND 141.9 85.58 137.01 80.48
3 FRANCE 94.05 25.88
4 GERMANY 34.64 43.64
5 IRELAND 1.98
6 ITALY 146.9 416 123.86 4124
7 JAPAN 8.16 10.19
8 KOREA RP 1,657.33 4,664.56 1,007.33 3,025.90
9 U K 34.85 41.66
10 USA 20.62 110.09 40.22 117.93
Total 2,167.84 4,912.50

ii. Exposure of BPA from thermal paper

BPA or 2,4-isopropylidenediphenol [(CH,),C(C.H,
OH),] is a carbon-based synthetic compound
belonging to the group of diphenylmethane
derivatives and Bisphenols. It is used as a
monomer in the production of polycarbonate
(PC) plastics, epoxy resins and dye-developer or
co-reactant.”

There are various reported sources of BPA
exposure to human beings including food and
beverages containers & packaging materials;
however, considering the magnitude of use of the

thermal paper, the level of exposure to human
being is very high.

Thermal printing technology requires a color
developer to activate the dye under the action
of heat. BPA is applied to the printing surface
of thermal paper to be used as a developer
because of its stability and heat-resistance.
Studies have found that individual thermal
receipts can contain BPA that is 250 to 1,000
times greater than the amount reported in a can
of food. In these papers, the coating includes






milligrams of unbound BPA per gram of paper.® It has
been reported that BPA is present in the 640,000 tons
of thermal receipt paper the U.S. uses each year.

As BPA applied to thermal paper is not chemically
bound, it can easily leach out, thus relatively large
exposures may occur after normal handling.® While
ingesting food and water from containers made
with BPA accounts for higher BPA concentrations in
humans, absorption of BPA from receipts through
the skin is a contributor as well'® Dermal exposure
contributed to the overall body burden of BPA among
occupationally exposed populations, such as cashiers
and workers.”®

The research studies established the dermal
absorption of BPA from the thermal paper into the
Skin.19,20,21,22

Champmartin et al (2020) had indicated that an
average of 113 mg BPA transferred to a finger pad.
As a worker may touch a receipt with all five finger
pads of one hand, a total of 5.5- 115 mg BPA could
potentially be transferred to the skin. Based on a skin
contact area of 6 cm2, this amount of BPA represents
a dose of approximately 1-19 mg/cm2. Transfer of BPA
from thermal paper is greater on humid, sweaty, oily,
or hand-lotion skin compared to dry skinz24,

BPA can cause damage in cell by
© Activation of CYP

© Binding with ERR inducing changes in
estradiol level

DNA methylation and histone change

Binding with aryl hydrocarbon receptors

Binding with peroxisomes proliferator-
activated receptors

Figure 5: Application of Bisphenol-A
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iii. Harmful impact of BPA

BPA is a well-known endocrine disrupting
chemical (EDCs). It can prevent the binding
of natural hormones to their receptors and/
or mimic hormones such as estrogen and
androgen hormones hence causing damages
to reproductive system. BPA can also affect the
immune system and neuroendocrine system in
human.?>?%27 Recently, it has been shown that BPA
could induce carcinogenesis and mutagenesis in
animal models.?®

Figure 6: Health impacts of BPA

BPA is currently classified as a category 1B
reproductive toxicant and also a skin sensitizer
under the EU CLP Regulations.?® Considering
these, BPA has been banned/restricted in various
products globally. Recently, EFSA has revised
the TDI of BPA from 4 micrograms per kilogram
of body weight per day (kg/bw/day) to 0.2
nanograms/kg/bw/day.*

HEALTH IMPACT

Neurodevlopmental effects (BPA)
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* Neurological disorders

Cardiovascular diseases
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development

* Neoplasias & preneoplastic lesions
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Table 3: Global Regulation of BPA in Baby Feeding Bottles

Country Regulation of BPA in baby feeding bottles

Canada First country to ban the import, sale, and advertisement of baby bottles containing
Bisphenol A.
USA Banned

European Union Banned the use of Bisphenol-A (BPA).

Australia The Australian Govt. has introduced a voluntary phase out of BPA use in baby feeding
bottles. The Australia and New Zealand Food Safety Authority (Food Standards Australia
New Zealand) suggests the use of glass baby bottles.

Japan Voluntary phase out by the industries

Belgium Banned

China Banned

Malaysia Banned

South Africa Banned

Turkey Banned

India The Bureau of Indian Standards (BIS) has revised the standards for baby feeding bottles
in 2015 as per IS 14625:2015 and prohibited the use of BPA in baby feeding bottles and
sippy cups.

Research suggests that the pharmacokinetics circulation directly. Consequently, a higher

of BPA vary between oral and dermal exposures.
Dermal exposure leads to a longer apparent
half-life and a higher ratio of free to total d6-BPA
compared to oral exposure. Scientific studies
indicate that the skin absorbs BPA with minimal
metabolism, allowing it to enter the systemic

proportion of urinary samples show detectable
levels of free BPA following dermal exposure
compared to oral intake. These findings suggest
that dermal exposures to BPA may carry greater
toxicological significance than oral exposure
through diet. xii.xx

BPA metabolism in human body

When BPA is ingested orally, it undergoes absorption into the mesenteric blood vessels,
subsequent transport to the liver, and rapid metabolization in a process known as ‘first pass
metabolism." As a result of these processes, the predominant form of BPA circulating in the
bloodstream after oral exposure is in a conjugated state (e.g., BPA-glucuronide, BPA-sulfate),
although some unconjugated BPA does enter circulation. Conversely, when BPA enters the
body through alternative routes such as dermal or inhalation, it bypasses first-pass metabolism,
allowing a considerably higher amount of unconjugated BPA to circulate in the bloodstream.
These toxicokinetic findings imply that the mode of exposure can significantly impact the

concentration of unconjugated BPA in circulation. This holds significance because, in the case of

BPA, only the unconjugated form can bind to estrogen receptors, leading certain groups to assert
that solely the unconjugated form is biologically active and consequently poses a hazard.
Source: Bernier MR, Vandenberg LN(2017) Handling of thermal paper: Implications for dermal
exposure to bisphenol-A and its alternatives. PLoS ONEI12(6).e0178449.




http://en.wikipedia.org/wiki/Food_Standards_Australia_New_Zealand

http://en.wikipedia.org/wiki/Food_Standards_Australia_New_Zealand

http://en.wikipedia.org/wiki/Food_Standards_Australia_New_Zealand
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Global Regulatory
Measures to restrict
BPA in thermal paper

a. Regulations AT A I 17308 2021
Indian Standard

The countries are taking necessary regulatory

measures to restrict the use of BPA in thermal i e — fafarf

paper considering the harmful impact of BPA in
human health and environment.

BPA has been banned in thermal paper in
Japan since 20013

On January 2011 the Taiwan Standard for
thermal paper issued that dyes used in
thermal paper must not contain BPA .32

The European Commission has
restricted use of BPA in thermal paper at
concentrations equal to or exceeding 0.02%
by weight from 3 January 2020.%* Since then
the use of BPA-based thermal paper has

been reduced by 43 % to 136 kilotonnes.®*

In South Korea under the Article 28 of
Appliances and Consumer
Products  Safety Control Act” the
concentration of BPA in thermal paper is
restricted to be less than 0.02% that entered
into force in August 2021.%

“Electrical

In many states in the United States of
America,there areregulationsrestricting the
use of BPA in thermal paper. These includes
Connecticut®, Minnesota, Massachusetts®,
Illinois® etc.

In India the Bureau of Indian Standards (BIS),
the standard making body, has published IS
17568:2021 ‘Thermal Paper- Specification’ in
2021 restricting the use of BPA in thermal
papers.

Thermal Paper — Specification
IS 17568 : 2021

when tested as per IS 1060 (Pan 5/Sec 5). no single
test result shall vary by more than = & percent from
nominal grammage Further a mean of 10 test resuits
shall not vary from nonunal grammage by mere than
= § percent.

4.4 The thermal paper shall be free from Bisphenol q‘
(B24). L

5 PACKING AND MARKING

5.1 Packing

Thermal paper may be supplied in ream or rolls as
agreed to between the purchaser and the suppher.
Packages of rolls shall contain rolls of the size (widih)
and mass of the paper packed as agreed between the
purchaser the supplier. The final packing should protect
the thermal paper from heat. light and hunudity.

5.2 Marking
5.2.1 Each package shall be marked with the following
mformation:
a) Descriphion and grammage of the matenal,
b) Stze of paper mn mm. and length mn meger.
) Lot number,
d} Mouth and year of manufcture, and
e) Manufacturer’s name or tecognized trade-
mark
5.2.2 BIS Certfification Marking

The product(s) conforming to the requirements of
this standard may be certified as per the conformity

assessment  schemes under the provisions of the
Bureay af Indian Standards Aer, 2016 and the Rules
and Regulations framed there under, and the products
may be marked with the Standard Mark

6 SAMPLING

Representative samples for the test shall be drawn as
prescribed 3 of IS 1060 (Part 1}

7 CRITERIA FOR CONFORMITY

7.1 Tests

From each of the roll, selected from the lot (see 6), one
sheet shall be taken out at random. These sheets shall
constiute the sample. The cheets selecied chall first be
tested for general requirements given in 4.1 One test
piece shall be cut from each sheet selected for cach of
the charactenstics mentioned in 4.2 and 4.4.

7.2 A sheer not meeting the relevant requirements for
anvone or more characteristics shall be considered as

defective.

7.3 A lot shall be declared as conforming to the
sequirements of this specification if the number of
defective sheets found, does not exceed the acceptance
number. This acceptance number 15 zero for the
sequirement of substance and for all other requirements
depends upon the size of the sample and shall be equal
to zero if the size is less than 13 and ooe if the size is
greater than or equal to 13

Figure 7: Summary of the tolerable daily intake

(TDI)

The European

Commission has

restricted use of BPA

in thermal paper at
concentration equal to

or exceeding

0.02%






b. Alternatives to BPA

There are many safer alternatives to BPA available
in the market. In 2015 the USA Environmental
Protection Agency (EPA) released a list of 19 BPA
potential alternatives for use in thermal paper*°.
The chemicals used as an alternative to BPA in
thermal papers are:

© Bisphenol S, BPS
Pergafast 201® (PF201)
Wincon 8, D-8

BPAP, 4,4'-(1-Phenylethylidene)bisphenol

© © 0 O

D-90, 4-[4'-[(T-methylethyloxy) phenyl]
sulfonyl]phenol

4-(4-hydroxy3-prop-2-enylphenyl)sulfonyl-2-
prop-2-enylphenol (TGSA)

BPS-MAE , 4-(4-phenylmethoxyphenyl)
sulfonylphenol

Urea urethane (UU)

DD70, 1,7-bis(4-hydroxyphenylthio)-3,5-
dioxaheptane

PHBB, 4-hydroxy-, phenylmethyl ester,
Benzyl 4-hydroxybenzoate

Ascorbic acid

oo o0 00 o

PPSMU, NKK-1304, and Blue4est®

BPS is the most commmonly used alternatives to
BPA in thermal paper. However, the studies have
also raised concerns on the use of BPS as it has
similar chemical analogues to BPA hence similar
mechanism to disrupt endocrine function leading
to equal or even greater toxicological effects.
Research has shown that BPS exhibits estrogenic
and antiandrogenic activities comparable to
those of BPA. 404

In light of new research findings, the Swiss
authorities have restricted BPS as well from
thermal papers since 2020. BPS should not be
more than by mass of 0.02% (200 mg/kg or ppm).
42 The US EPA has classified BPS and PF201 as
high-hazard colour developers for repeated dose
toxicity and developmental toxicity, respectively.
D-8 is also considered of moderate hazard with

limited evidence of endocrine activity. “ These
findingsindicate the need for evaluation of health
impacts, while selecting alternative chemicals to
replace BPA.

c. Bisphenol
i. BPS & its market size

Given the harmful
impacts of BPA,
restrictions and
societal pressure,
Bisphenol-S  was
introduced as an
alternative to BPA
to produce “BPA
free" products. BPS
has the advantage Figure 8: Chemical

of possessing heat structure of BPS

and light stability

compared to BPA, and also less acidic than BPA.
As a result, it has been introduced in various
industrial applicationsasan important alternative
to BPA. 4 BPS is classified as bisphenol and has
two sulfonyl group (SO,) as the central linker of
the molecule unlike the dimethylmethylene
group (C (CH,),) of BPA.

According to a market research agency, the
global Bisphenol -S market demand in 2022 was
52 thousand tonnes and is expected to reach 81.21
thousand tonnes by 2032, i.e,, growing at a CAGR
of 4.52%. 42% of the total BPS demand is from
thermal paper production driven by the growing
consumption of thermal paper for labelling in the
food and beverage industry, along with increased
online shopping. Major players operating in
the Bisphenol S market include BASF SE,
Konishi Chemical Ind. Co,, Ltd., Solvay S.A., Nisso
Metallochemical Co., Ltd., and more.*®

According to a market research agency, Indian
BPS demand was 2.08 thousand tonnes in
FY2021 and is forecasted to reach 16.73 thousand
tonnes by FY2030, growing at a CAGR of 26.09%.
Domestically, most of the Bisphenol S demand
comes from thermal paper consumption in
POS billing machines and food and beverage
labelling?e.





ii. Use of BPS in thermal printing

BPS is used as an alternative to BPA to be used
as a developer for high-performance thermal
paper. Pivhenko et al (2018) reported that
approximately 200 tons of BPS were estimated
to be present in the European paper cycle.
it |0 2018 the European Chemicals Agency
(ECHA) had conducted an EU market survey and
reported that the amount of BPS used in thermal
papers had almost doubled between 2016 and
2017. This increase is anticipated to continue in
future following the REACH regulation on the
BPA restriction (EU No 1907/2006). The report also
highlighted that the annual production and/or
import of BPS in the EU ranges between 10,000
and 100,000 tons per year¥. In 2022, the volume
of BPS-based thermal paper placed on the EU
market is estimated to be 307 kilotonnes (61 % of
total) while that of other developers is expected
to stand at 199 kilotonnes (39 %)4.

iii. Harmful impact of BPS

The European Chemicals Agency (ECHA)
is currently assessing BPS for its endocrine
disrupting properties. “° However, studies have
reported that BPS exerts biological disruptive
effects which are similar to or even more

prominent than those of BPA®. BPS can

bind to the estrogen receptor that disrupts the
reproductive system®?, and can alsoinduce cancer
cell proliferation®. BPS has an even greater half-
life and ability to penetrate the skin than BPA%.
The scientific studies had reported that over 88%
of BPS exposure for most humans comes from
handling thermal receipts®™. It has been detected
in 89.4% of urine samples from a representative
cohort of the U.S. population®® and in pregnant
women from Netherland®’.

The French Food and Environment Safety
Agency (ANSES) reported that BPS is more easily
absorbed by the body and remain for a longer
period of time that lead to increased internal
exposure to an endocrine-active compound. The
study also stated that BPS is fully absorbed by
the organism in contrast to BPA which is only
absorbed partly. Similarly, BPS takes 3.5 times
longer than BPA to not longer detectable in the
blood®®.

BPS has also been detected in various matrices
and products such as personal care products,
dairy products, fish and seafood, cereals,
and vegetables, indoor dust, river water,
sewage, sediment and sludge etc, pointing
towards the magnitude of its presence in the
environment®2081,

Estimated Daily Intake (ng/kg bw/day) from paper receipts for a 70-kg person

BPA and BPS (Rocha Median 20 1.014
et al, 2015) Brazil Maximum 29 1.429
BPA (Fan e al 2015) Median 521 1.753
Maximum not reported 3.280
BPA (Luet al 2013) Median 10 577
China Maximum 57 4,957
BPA (Liao et al 2012) Median 4 312
China Maximum 1l 821

BPA and BPS (Rocha Cashier workers had much higher BPA and BPS in their urine after a work shift.

et al, 2015) Brazil

Source: Ecocentre.org
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In 2018, Toxics Link’s
study reported BPA

in all sample ranging
from 300 ppm to 6600
ppm. After this study,
in 2021, the Bureau

of Indian Standards
(BIS) has studied

the performance
characteristics of
various types of
thermal paper and
later came up with the
standard that restrict
the use of BPA.
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Rationale of the Study

a. Objectives

The BPA is a globally recognized toxic chemical.
Therefore, considering the harmful impacts of the
chemical, many countries have started phasing
out BPA from the thermal paper and other
consumables. In 2018, Toxics Link conducted a
detailed assessment on the presence of BPA
in thermal paper collected both from offline
markets as well as online. The study reported
BPA in all ssample ranging from 300 ppm to 6600
ppm. After this study, in 2021, the Bureau of Indian
Standards (BIS) has studied the performance
characteristics of various types of thermal paper
and later came up with the standard that restrict
the use of BPA. Incidentally many countries have
phased out the use of BPA in thermal paper
considering widespread environmental and
health challenges from its use.

Thus, the present study is aimed to build upon
our previous research report of 2018 and to assess
the current implementation status of the BIS
standardscamein 2021 by analyzing the prevailing
use of BPA in the thermal paper. The present
study also tries to understand the prevalence of
BPS as an alternative to BPA. Additionally, the
study also draws a worldwide progression of BPA
restrictions in thermal paper and to examine the
linkages of BPA ban in thermal paper in other

S.No. Categories

countries to the import of these thermal paper to
India from these countries.

b. Sampling and Methodology

In this study, total twenty (20) samples of thermal
papers were collected from different markets
in New Delhi. These samples were categorised
from five different sectors that includes food
eateries (both local & international brands), Delhi
metros, bank ATMs, manufacturers/suppliers and
grocery/ stationary shops. After the cash receipts
were collected, they were kept in dark wrapping
with aluminium foil, stored in a ziploc bag, and
sent to the SGS Labs (Chennai) for analysis.

The samples were extracted and analysed for
BPA & BPS by the AFIRM test method®? using LC-
MS. Briefly, approximately 1 g of the paper was
extracted with 20 ml of THF in an ultrasonic bath
at 60 °C for 60 mins. After cooling the extract to
room temperature, about T ml of the extraction
solution was filtered into an HPLC vial using a
disposable syringe equipped with a membrane
filter. The detection and quantification of BPA &
BPS were conducted using LC/MS with gradient
elution and ESI mass spectrometer.

Number of samples

1. Food eateries 6
2 Delhi metros 3
3 Bank ATM receipts 3
4, Grocery shops 5
5 Manufacturers from e-platform 3
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Study Findings

In all the tested samples, at least one of the was 3000 ppm. In fact, in all those samples BPS
Bisphenol analogs was detected. The study wasfound, BPAwaseither not detectable or found
represents the availability of thermal papers in in traces. BPS was measured in twelve samples
Indian markets that contain BPS as an alternative investigated with levels ranging between < LOQ
to BPA. The manufacturers are selling such to 9300ppm. That shows the implementation of

products as “BPA free” products. In one of such the BIS standard IS 17568: 2021 in the country.
product BPA was found to be 5.01 ppm while BPS

Table 4: Assessment of bisphenol analogs in thermal receipts

Analytes Detection number Maximum conc. (ppm) Minimum conc. (ppm)
BPA 13 17400 3.63
BPS 12 9300 52.8

However, BPA has also been reported in thirteen out of twenty samples in concentrations ranging
between < LOQ to 17400 ppm.

Figure 9: Concentration of bisphenol analogs in ppm
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For this study six samples were collected from no direct relationship can be concluded whether

food eateries, out of which two were from global BPA containing thermal papers are specially
food chain brands while four were from local used in branded food chains despite global
eateries. High BPA concentration was found development as the number of samples were
in branded samples while BPS was detected in limited.

samples collected from local eateries although

Figure 10: Analysis of bisphenol analogs in samples collected from food eateries
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Both BPA & BPS were reported higher in samples sectors. The average value of BPA & BPS found in
collected from eateries in comparison to other different sectors is represented in fig 11.

Figure 11: Distribution of average concentration of bisphenol analogs in different sectors
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There are many recent studies that have
investigated the presence of BPA in thermal
paper receipts in different countries all over the
world®348>  however, the BPA concentration
detected in this study is extremely high especially
in the context of the standards set by the EU
(200ppm). In our previous study conducted in
2018, BPA was analysed in twelve samples. The
maximum BPA concentration reported was 6600
ppmM while the minimum was 300 ppm®.

It is pertinent to mention that BPA & BPS
are added in their free form and they are not
chemically bound in thermal receipt paper. As a
result, they can easily be released from the thermal
receipts paper to any other objects in contact with
it, including skin or paper money.

Moreover, the recycling of thermal paper receipts
may cause BPA & BPS contamination in the
recycled materials and contaminate new paper
products.?” Minnesota pollution control agency has
reported the BPA contamination in the recycling
stream in cities across the country.®®
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Three thermal paper samples were
gathered from Delhi's metro stations,
commonly utilized as travel tickets
and recharge receipts. Among the
samples, either BPA or BPS was
identified in one each, with one
sample containing both BPA and
BPS. These metro receipts represent
a significant and recurrent exposure
pathway to bisphenol analogues for

the public. Moreover, the substantial

usage and improper disposal of these
receipts on the ground pose a serious
environmental threat, as BPA and
BPS have the potential to leach out
from the papers.
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Conclusion and
Recommendations

Bisphenol-A (BPA) is a widely recognized global
endocrine-disrupting chemical (EDC), leading
to stringent restrictions on its usage in various
products, including thermal paper. Notably, India
has prohibited use of BPA in baby feeding bottles,
packaging for infant food and thermal paper.
Unlike many countries, there is no established
Tolerable Daily Intake (TDI) limit for BPA in food
in India, which is critical to prevent the upstream
use of BPA in various products.

The study’s findings revealed that despite the
regulation, BPA is still in use in thermal papers,
with levels ranging from below detection limit
to 17400 ppm. Thus, considering the multiple
use and exposure to different communities,
the chemical has multiple bearings and can
potentially jeopardise the public health especially
workers, cashiers, consumers.

Furthermore, stringent  global
regulations on BPA use in thermal paper, the
substantial import of thermal paper into India

given the

warrants a thorough investigation to ensure
compliance with these regulations and prevent
potential health and environmental hazards.

In this context, Toxics Link would like to propose
the following recommendations in the context of
the current study:

Violation of BIS standards

The study has revealed the wider prevalence
of BPA containing thermal paper in the Indian
market, indicating a blatant violation of BIS
standards as IS 17568: 2021 that explicitly prohibits
the use of BPA in thermal paper.

Periodic Monitoring

The studies have indicated the BPA containing
thermal papersarestill used in supermarket, Delhi
metros and the famous food joints. Moreover,
there is a significant influx of thermal paper from
the countries that have already phased out BPA
in their thermal paper production. Therefore, it
is crucial to undertake periodic monitoring to
prevent the influx of BPA-laden thermal paper
across the country.

Mandatory standards for better compliance

The current BIS standard is voluntary in nature.
Hence, there is a need for mandatory standard
to regulate toxic chemicals like BPA leading to
better compliance and enforcement. Further,
mandatory standards in thermal paper in India
will be in alignment with the international efforts
to regulate the use of these harmful substances.

© Suitable disposal of thermal papers

The research reveals remarkably elevated levels
of Bisphenol analogs in thermal papers within
India. Unfortunately, there is currently no effective
disposal infrastructure in place to manage these
thermal papers in an environmentally sound
manner. Consequently, there is a possibility of
significant risk of BPA contamination across
various paper-based products, environmental
matrices, including water bodies. Thus, it is
imperative to develop a comprehensive guideline
for the proper disposal of thermal papers to
minimise the wider environmental exposure.






© Adoption of alternatives

The study established the availability of BPA free
products in the Indian markets and use of BPS as
an alternative. The scientific researches have also
highlighted the possible health implications of
BPS and some countries have even restricted its
useinthermal paper. Therefore, considering these
aspects, effortsare also required to investigate the
possible environmental and health implications
of BPA in Indian context. Further, there are better
environmentally friendly alternatives available to
BPA and BPS, so efforts can be made to replace
these better alternatives with the BPA/BPS.

© Awareness Generation

The relevant agencies should step in to create
awareness among the stakeholders about the
existing BIS standards and to prevent the possible
impact of BPA from thermal papers. Some of the
suggested measures are as follows:

Avoid taking receipts unless one really need
them as very often these receipts end up in
thetrashandcontaminatingthe environment

Go for on-line receipts as far as possible

Wash your hands after touching the thermal
receipts

Use gloves to minimize the risks while
handling BPA coated receipts.
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DRAFT

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards after the draft finalized by the Paper and its Products Sectional Committee, had been approved by the Chemical Division Council. 

Thermal paper is a special paper type that is manufactured with specialty coating that aids in inkless printing. On application of heat to the coated paper, a clear image is formed on the paper  with no requirement for ribbons or inks. The coating usually turns black on heating. Thermal paper is the key component of thermal paper printing, which is considered one of the most economical printing technologies owing to its low energy consumption and low maintenance cost.

Thermal printing is used in various applications such as point of sales solutions for the printing of invoices, ATM and credit card slips and parking tickets, labels as well as print solutions for specialized applications, for example Railway/ bus tickets/ aviation /waterways /healthcare and other similar application. 

There is no ISO standard on this subject at present. The technical committee responsible for development of standards on paper and its products has developed this standard based on indigenous practices.

This standard was first published in 2021. With the gradual development of the technology, capacity and usage of the product, a need was felt to modify the standard and the standard has been technically updated accordingly with two types of materials namely thermal coated and top coated. Generally, the thermal coated is suitable for all type of applications except where a longer image durability is necessary with limited applications. 

General agreement between the manufacturer and purchaser (5.3), (5.4), (6.1), (6.2)

The composition of technical committee responsible for formulation of this standard is given in Annex A.

For the purpose of deciding whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values ( second revision )’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard. 













 















Indian Standard

THERMAL PAPER-SPECIFICATION



1 SCOPE

This standard prescribes the requirements, method of sampling and test for thermal paper.

2 REFERENCES

The Indian Standards listed below contain provisions which through reference in this text, constitute provisions of this Indian Standard.  At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this Indian Standard are encouraged to investigate the possibility of applying the most recent editions of the Indian Standards.

		IS No.

		Title





		IS 1060 (Part 1) : 2022

		Methods of Sampling and Test for Paper and Allied Products Part 1 Test Methods for General Purpose



		IS 1060 (Part 3) : 1969

		Methods of sampling and test for paper and allied products: Part 3



		IS 1060 (Part 4/Sec 13) : 2020/ISO  2470-1

		Methods of Sampling and Test for Paper and Allied Products Part 4 Methods of Test for Paper, Board and Pulps Section 13 Measurement of diffuse blue reflectance factor â€” Indoor daylight conditions ( ISO brightness ) ( First Revision )



		IS 1060 (Part 5/Sec 5) : 2021/ISO 536:2019

		Methods of Sampling and Test for Paper and Allied Products Part 5 Methods of Test for Paper and Board Section 5 Determination of grammage



		IS 1060 (Part 5/Sec 6) : 2014/ISO 1924-2

		Methods of sampling and test for paper and allied products: Part 5 methods of test for paper and board: Sec 6 determination of tensile properties — Constant rate of elongation method (20 Mm/min)



		IS 1060 (Part 5/Sec 12) : 2021/ISO 8254-1:2009

		Method of Sampling and Test for Paper and Allied Products Part 5 Method of Test for Paper and Board Section 12 Measurement of specular gloss 75 degree gloss with a converging beam TAPPI method



		IS 1060 (Part 6/Sec 1) : 2014/ISO 1974

		Methods of sampling and test for paper and allied products: Part 6 methods of test for paper: Sec 1 determination of tearing resistance - Elmendorf method



		IS/ISO 2471 : 2008

		Paper and board - Determination of opacity (Paper Backing) —Diffuse reflectance method



		IS 4661 : 1999/ISO 4046-1:2016

		Glossary of terms used in paper trade and industry( Second Revision )



		IS 9894 : 1981

		Method of test for smoothness/ roughness of paper







3 TERMINOLOGY

For this standard, the definitions given in IS 4661 Part 1 to 5 shall apply. 

4	Types of Thermal Paper

Thermal paper shall be of two Types. 

a) Type 1 - THERMAL COATED - Paper coated with a thermal sensitive formulation on one side, which when placed in a thermal printer will generate legible thermal image /transaction document  as determined by the input .



b) Type 2 - TOP COATED - Paper coated with a thermal sensitive formulation on one side along with a protective coat over the thermal coat, which when placed in a Thermal Printer shall generate a legible Thermal image /transaction document. The Top coat shall protect deterioration of the Thermal image due to exposure to Moisture, water, plasticizer and solvents.  

  

5  REQUIREMENTS

5.1 General

The paper shall be of uniform formation, thickness and substance. The paper shall be evenly finished and free from holes, specks, and other blemishes when examined visually without the aid of instrument for enhancing the magnificence. 

5.2 The paper shall also comply with the requirements given in Table 1, 2 & 3 when tested in accordance with the method referred to in Col. 5 of Table 1, 2, 3. 

5.3 Sizes and format of supply (Rolls/ reels/ cut & uncut sizes etc.) (Shri Mukesh Gupta will provide the format) 

5.4 Grammage

The grammage of the thermal paper shall be as agreed to between the purchaser and the supplier however, shall be minimum 50 g/m2. Further, when tested as per IS 1060 (Part 5/Sec 5), no single test result shall vary by more than ± 6 percent from nominal grammage. Further a mean of 10 test results shall not vary from nominal grammage by more than ± 5 percent.	Comment by CHD: Agreed upon the requirement

This is a requirement for the finished product. Further from table 1, this requirement seems to be irrelevant here. Can we give requirements for the base paper, if it is being traded.

5.5 The thermal paper shall be free from Bisphenol A (BPA) when tested in accordance with the method given at Annex B.	Comment by CHD: Note: For the purpose of the definition of BPA free, Thermal paper in all forms when tested shall contain Bisphenol A max. 0.02% by weight.

6 PACKING AND MARKING

6.1 Packing

Thermal Paper shall be packed in such form to protect the material from direct sunlight, dust and chemical vapours. The Packaging used shall be 100 % recyclable. Poly or plastic films, if any used, the micron shall conform to general regulations notified by the authorities from time to time. 

Presently it is 120 microns minimum for films (Gazette the Plastics Waste Management Rules, 2016, published in the Gazette of India, Extraordinary, Part II, Section 3, Sub-section (i) dated the 18th January, 2022, vide notification number G.S.R. 22 (E) dated the 18th January, 2022 and modifications time to time). 

The outer carton/ package of the thermal paper should carry necessary signage to avoid exposure to sun, glass with care, right side up, avoid water and chemicals.

The maximum weight per carton for finished cut sized shall not be more than 40 kg (Format will be provided by Shri Mukesh Gupta). (refer IS 14490 for packaging)  

6.2 In case the buyer requires a printing it can be done as per agreement between buyer and seller.

6.3 Marking

6.3.1 Each package shall be marked with the following information:

a. Product: Thermal Paper – BPA free

b. Type: thermal Coated / Top Coated 

c. Grammage of the material 

d. Caliper

e. Size (Length and width – mm x mm) 

f. Month and year of manufacturer 

g. Manufacturer’s name or recognized/ registered trade-mark 

h. Shelf life (in case of top coated)





6.3.2 BIS Certification Marking

The product may also be marked with the Standard Mark.

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed there under, and the products may be marked with the Standard Mark.

7 STORAGE CONDITIONS:

Thermal paper should be stored in the following conditions:

a. Temperature    —          24 +/- 5 degrees centigrade

b. Relative Humidity    —    55 +/-10%  RH

c. Paper should not be exposed to direct sunlight/UV light. 

d. Paper should not be exposed to chemicals.

e. Paper should not be placed in a place which is prone to Solvent vapors.



(will revisit) 



7 SAMPLING

Representative samples for the test shall be drawn as prescribed in 3 of IS 1060 (Part 1).

8 CRITERIA FOR CONFORMITY

8.1 Tests

From each of the  roll, selected from the lot (see clause 7), one sheet shall be taken out at random. These sheets shall constitute the sample. The sheets selected shall first be tested for general requirements given in 5.1. One test piece shall be cut from each sheet selected for each of the characteristics mentioned in 5.2 and 5.4.	Comment by CHD: The thermal is also supplied in jumbo rolls which is converted tp reels /sheets by the converter without further modifying the quality of the material 

8.2 A sheet not meeting the relevant requirements for anyone or more characteristics shall be considered as defective.

8.3 A lot shall be declared as conforming to the requirements of this specification if the number of defective sheets found, does not exceed the acceptance number. This acceptance number is zero for the requirement of substance and for all other requirements depends upon the size of the sample and shall be equal to zero if the size is less than 13 and one if the size is greater than or equal to 13.

Table 1 Requirement for Thermal Paper - Thermal Coated Paper Properties 

(Clause 5.2)



		Sl. No.



		Characteristics



		Requirement



		Method of test





		(1)

		(2)

		Thermal Coated

(3)

		Top Coated

(4)

		(5)



		i.

		Substance, g/m2

		50 ± 5%

		60 ± 5%

		



		i

		Tensile Strength (Kn/m) 



		1.8 ± 0.20



		1.8 ± 0.20





		IS 1060 (part 5/sec 6)



		ii

		Caliper (micron)

		60 min

		70 ± 5

		IS 1060 (Part 1 or 2)



		iii

		Tearing strength (Gram force)



		18 ± 2



		18 ± 2



		IS 1060 (part 6/sec 1)



		iv

		Brightness(%), ,min

		75 ± 5%



		70 ± 5%

		IS 1060(part 4/sec 13)



		v

		Opacity (A/mm) (%) Min.

		85 ± 5%

		85 ± 5%

		IS/ISO 2471



		vi

		Smoothness, sec/ 50ml, min 

		

200



		

200



		3 of IS 9894





		vii

		Wax Pick (No.) Min

		No pick on 6A

		No pick on 6A

		8 of IS 1060 (part 3)







Table 2 Requirement for Thermal Paper – Image density 

(QR code/Barcode scannable from a distance of 600mm generated through Thermal Printer)

(Clause 5.2)



		Sl. No.

(1)

		Characteristics

(2)

		Requirement



		Method of test 

(5)



		

		

		Thermal Coated

(3)

		Top coated

(4)

		



		i

		Image ID

(Macbeth densitometer)

		≥ 1.2

		≥ 1.4

		



		Ii

		QR code /Barcode scanable distance , Min(mm)

		600

		1000

		



		iii

		

QR code /Barcode generated by Thermal Printer 





		DPI  - 203



SPEED - 10-14 inches/sec



Dots/mm - 8 dots/mm



		DPI  - 300-600



SPEED – 6-10 inches/sec



Dots/mm – 12-24 dots/mm



		







Table 3 Requirement for Thermal Paper

THERMAL IMAGE – OPTICAL DENSITY DURABILITY PROPERTIES



		SI NO.





  (1)

		Characteristics





(2)

		Requirement



		Method of test 



(5)



		

		

		Thermal Coated 

(3)

		Top coated

(4)

		



		

		

		Before ageing



		After ageing 



		Before ageing



		After ageing 



		



		i.

		Heat resistance

		1.20

		1.00

		1.40

		1.20

		Annex C



		ii.

		Moisture resistance

		1.20

		1.00

		1.40

		1.20

		Annex D



		iii.

		Light Resistance

		1.20

		1.00

		1.40

		1.20

		Annex E



		iv.

		Water Resistance

		      -

		 -

		1.40

		0.95

		Annex F



		v.

		Oil Resistance

		      -

		    -

		1.40

		1.00

		          Annex G



		vi.

		Plasticizer resistance 

		      -

		    -

		1.40

		1.10

		          Annex H









Annex B

Methodology for quantitative analysis of Bisphenol-A content in Thermal Paper

(Gas Chromatography method) which should be ≥ 0.02% (Range and least count to be checked)

Twelve samples of thermal paper receipt were used in this study. 100 mg of each thermal paper receipt were cut into small pieces and extracted for 60 minutes in 1 mL of pure water at room temperature. After the extraction process, BPA quantity that passed into water was analyzed through High Performance Liquid Chromatography (HPLC). HPLC analysis was carried out on a Agilent 1200 Series HPLC system equipped with a C18 column (100 x 2.1 mm, particle size 2.7 μm) using a mobile phase composed of water/acetonitrile (60:40, v/v) at a flow rate of 1 mL/min and column temperature at 30 °C. Fluorescence excitation and emission wavelength for BPA detection was 225 nm and 310 nm respectively. The chromatograms were processed using software.



Annex C

Heat Resistance 

Condition the paper image in Oven at 60°C for 24h. Calculate I.D.  before and after conditioning on Macbeth densitometer.

 

Annex D

Moisture Resistance

Condition the paper image in humidity chamber at temperature 40°C  and relative humidity 90 percent for 24h. Calculate I.D. before and  after conditioning on Macbeth densitometer.



Annex E

Light resistance  

Condition the Paper image in light resistance tester at 5000 Lux for  100h. Calaculate I.D. before and after conditioning in Macbeth densitometer.



Annex F

Water Resistance

Immerse the paper image in demineralized water at room  temperature for minimum 3h. Calculate I.D. before and after  immersion on Macbeth densitometer.

Annex G

Oil Resistance(Ethanol)

Immerse the paper image in 25 percent solution for 20 min. Then  remove it from solution and keep it for 24 h at room temperature.  Calculate I.D. before and after treatment on Macbeth densitometer densitometer.



Annex H

Plasticizer Resistance

Keep the paper image in the plastic bag with plasticizer under the load of 60 g/cm². Then keep the image for 24 h in room temperature after removing from the plastic bag. Calculate I.D. before and after  exposure on Macbeth densitometer.












