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Methodology
· Study of Referred and related Standards
· Comparison with Indian/International Standards on similar products 
· Communication with stakeholders 
· Analysis and incorporation of comments/suggestions received
· Preparation of draft Standard 
· Submission of report
DI - TERT - BUTYL - PARA - CRESOL, TECNICAL (IS 9207: 1979)
Di -Tert - Butyl - Para - Cresol, Tecnical (Butylated Hydroxytoluene) is an organic chemical composed of 4-methylphenol modified with tert-butyl groups at positions 2 and 6. Butylated hydroxytoluene (BHT) inhibits autoxidation of unsaturated organic compounds. BHT is used in food, cosmetics and industrial fluids to prevent oxidation and free radical formation. Butylated hydroxytoluene is a white crystalline solid.  2,6-di-tert-butyl-4-methylphenol is a member of the class of phenols that is 4-methylphenol substituted by tert-butyl groups at positions 2 and 6. It has a role as an antioxidant, a food additive, a ferroptosis inhibitor and a geroprotector. It derives from a phenol. White to pale-yellow, crystalline solid with a slight, phenolic odor.

It is freely soluble in toluene; soluble in methanol, isopropanol, methyl ethyl ketone,  acetone,  cellosolve, benzene, most hydrocarbon solvents, ethanol, petroleum ether, liquid petrolatum (white oil): 0.5% wt/wt; more sol in food oils and fats than butylated hydroxyanisol; good solubility in linseed oil. Insoluble in propylene glycol BHT is used as an antioxidant which finds many applications in a wide variety of industries. It is used in ground vehicle and aviation gasolines; lubricating, turbine, and insulation oils; waxes, synthetic and natural rubbers, paints, plastics, and elastomers. It protects these materials from oxidation during prolonged storage. Highly purified grades are suitable for use in foods to retard oxidation of animal fats, vegetable oils, and oil-soluble vitamins. It is also used in cosmetics and food packaging materials such as waxed paper, paper board, and polyethylene. It is important in delaying the onset of rancidity of oils and fats in animal feeds, and in preserving the essential nutrients and pigment-forming compounds of these foods.
BHT is produced commercially by the alkylation of para-cresol with isobutylene.

Indian Standard under Review: IS 9207:1979 - Specification for Di - Tert - Butyl - Para - Cresol, Technical: The Standard is managed by Technical Committee PCD 09 (Organic Chemicals Miscellaneous) under Petroleum, Coal and Related Products Department of BIS. This Standard was first published in the year 1979, reaffirmed in 1995 and after incorporating Amendment 1,   it was adopted as first reprint in January 1998. Since then almost all the referred Standards in IS 9207:1979 had been revised.
Taking into consideration the above circumstances, BIS decided to review IS 9207:1979 in order to align it with contemporary Quality Control Practices.
Referred Standards: A comparison of versions of Standards referred in erstwhile IS 9207 and the applicable ISS and their current versions is given below:
	Sl. No.
	IS referred in existing IS 9207
	Title
	Applicable IS & Version of referred 
	Title

	1.
	IS 1070: 1977
	Specification for water for general laboratory use
	IS 1070: 1992
	Reagent grade water - Specification (Third Revision)

	2.
	IS 5762: 1970
	Methods for determination of melting point and melting range
	IS 5762: 1970
	Methods for determination of melting point and melting range

	3.
	IS 2362: 1973
	Determination of water by karl fischer method (first revision)
	IS 2362: 1993
	Determination of water by karl fischer method - Test method (Second Revision)

	4.
	IS 266:1977
	Specification for sulphuric acid (second revision)
	IS 266:1993
	Sulphuric acid - Specification (Third Revision)

	5.
	IS 4905: 1968
	Methods for random sampling
	IS 4905: 2015
	Random sampling and randomization procedures (First Revision)



Related Standard: There is no Related Standard on the product.
International Standard: There is no International Standard on the product.
Communication with stakeholders: In order to enquire latest developments/changes in the industry an email containing questionnaire was sent to potential stakeholders (Manufacturers of product, main Stakeholders & PCD of BIS) through mail (Copy of mail enclosed as Annex-1). They were specifically requested to provide inputs on questionnaire on existing IS 9207:1979. They were also provided soft copies required Standards for their inputs on the review of IS 9207. Major manufacturers of the product who were contacted are listed below: 
1. BASF India Limited,
 Plot No.12, TTC Area, Thane Belapur Road, Turbhe, 400 705, Navi Mumbai, India,  
Shri Kiran Bhat, Manager Quality Assurance     
2. CHEMICALS AND PETROCHEMICALS MANUFACTURERS ASSOCIATION (CPMA)                 708, 7th floor, Kailash Building, 26 Kasturba Gandhi Marg, New Delhi – 110 001                             Shri Mahinder Singh, Secretary General
3. Dow Chemical International Private limited                                                                                              1st floor, Godrej Business District, Godrej IT PARK, Lal Bahadur Shastri Rd, Block B, Pirojshanagar, Vikhroli West, Mumbai, Maharashtra- 400079                                                                                      Shri V. Mohandoss, Manager Technical and Development team
4. Hindustan Organic Chemicals Limited 
Office No: 401,402 and 403, 4th Floor, V Time square,Plot No: 3, Sector 15,CBD Belapur,
NAVI MUMBAI – 400614                                                                                                                    Shri Deleep Kumar K, General Manager (Quality Control)
5. India Glycols Limited                                                                                                                              A-1, Industrial Area, Bazpur Road, Kashipur, Udham Singh Nagar
Uttarakhand- 244 713                                                                                                                             Shri Alok Singhal & Shri S.R. Soni, Quality Control Manager     
Analysis and incorporation of comments/suggestions received: As on date there is no licensee, BIS lab or any outside lab recognized by BIS for testing of the product covered under IS 9207:1979. In response to the mail sent (Annex-1) to various stakeholders, no one respond to our mail.
Preparation of draft Standard: Since no constructive feedback was received from any of the potential stakeholders, draft Standard has been prepared after
(i) Consultation with some of colleagues & concerned PCD officer
(ii) Mention of applicable ISSs and their versions in newly introduced Cl.2 for ‘References’.
(iii) Writing Foreword and other contents as per prevailing pattern/design of Indian Standards
The major changes in the draft Standard are as follow:
(i) Foreword has been written with history, need for revision, introduction to ECO mark and reference of IS 2:1960. An effort has been made to align it with the Foreword of IS 3927:1986, an ISS on similar product.
(ii) Clause 2 ‘REFERENCES’ has been inserted for mention of latest versions of Standards referred in IS 9207.
(iii) It is also recommended to introduce a new test method for analyzing purity of di-tert-butyl-para-Cresol, Technical as provided a similar method in ASTM D4768-11 for Analysis of 2,6- Ditertiary-Butyl Para-Cresol  and 2,6-Ditertiary-Butyl Phenol in insulating Liquids by Gas Chromatography(attached)
Submission of report: Draft document, i.e. proposed IS 9207:20xx has been uploaded in 7.2 below.



Annex-1 
(Mail sent to potential stakeholders for their inputs on
                                                   Review of IS 9207)
From : SANJAY SAXENA <sanjaysaxena@bis.gov.in>
Subject : Comments on review of IS 9207:1979, Specification
for Di-Tert-Butyl-Para-Cresol, Technical
To : Rode Chandrashekhar <cv.rode@ncl.res.in>, sureshnikumbhe@gmail.com, kiran bhat
<kiran.bhat@basf.com>, mahinder singh <mahinder.singh@cpmaindia.com>, drsiddhapuria@godeepak.com, mv@dow.com, K DILEEPKUMAR CHIEF MANAGER QC
<k.dileepkumar@hoclindia.com>, mritunjay chaubey <mritunjay.chaubey@uniphos.com>
Cc : pcd09@bis.gov.in, Aditi Choudhary <aditic@bis.gov.in>
Email SANJAY SAXENA Comments on review of IS 9207:1979, Specification for Di-Tert-Butyl-Para-Cresol, Technical
Mon, Dec 27, 2021 05:22 PM
Bureau of Indian Standards
Petroleum Coal Related Department (PCD)

Dear Sir/Madam, 								                          Date: 27-12-2021
Bureau of Indian Standards is the National Standards Body of India engaged in the formulation of Indian Standards in various fields. As per the Standards Development process, Standards are reviewed from time to time. IS 9207:1979 is the Indian Standard for Di-Tert-Butyl-Para-Cresol, Technical and is presently under review. As a part of the review, comments are invited from the various stakeholders which will be presented before the concerned technical committee {PCD09- Organic chemicals (Miscellaneous) sectional Committee}.
In this regard, it is also informed that as on date, there are no licensees using ISI mark on the product for this Standard. As a manufacturer of finished product/Raw materials, laboratory involved in testing or user of this product, you are therefore kindly requested to provide your valuable comments for the review of this standard which would help to improve this document in line with current manufacturing and quality control practices. Major points on which your response is requested are listed below:
1. What are the latest technical developments in the domestic/international industry that could be helpful in the revision of this Indian Standard?
2. In this regard, it is also informed that the referred Standard in IS 9207:1979 has since been revised and the current versions of these standard are follows:
i) IS 1070:1977- Specification for water for general laboratory use is now revised as IS 1070:1992.
ii) IS 5762:1970 - Methods for determination of melting point and melting range is not revised.
iii) IS 2362:1973 - Determination of water by the Karl Fischer method is now revised as IS 2362:1993
iv) IS 266: 1977 - Specification for sulphuric acid is now revised as IS 266: 1993.
v) IS 4905: 1968 - Methods for random sampling is now revised as IS 4905: 2015.
3. In your opinion what are the relevant tests that should be added in OR deleted from the existing version (IS 9207:1979 ) keeping in view the latest developments/requirements of the industry?
4. What BIS can do to encourage manufacturers to apply for a BIS licence to use ISI mark on the products covered under IS 9207:1979 ?
5. Any other relevant information specific to IS 9207 or Standards referred to in it.
6. As a user what are the major quality issues faced by you? Copies of the product Standard and some related Standards are enclosed for your ready reference. Please submit your comments preferably before 31/12/2021 so that your valuable inputs can be considered towards a holistic review of the standard for the benefit of all stakeholders.

With warm regards,
Sanjay Saxena
Scientist-C
Bureau of Indian Standards
[bookmark: _GoBack]Mob: 9868815041, email: sanjaysaxena@bis.gov.in
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Standard Test Method for
Analysis of 2,6-Ditertiary-Butyl

Ditertiary-Butyl Phenol in Insulating Liquids by Gas .

Chromatography’

This standard is issued under the fixed designation D4768; the number immediately following the designation indicates the year of
revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (g) indicates an editorial change since the last revision or reapproval.

original adoption or, in the case of

1. Scope

1.1 This test method covers the determination by gas
chromatography of 2,6-ditertiary-butyl para-cresol and 2,6-
ditertiary-butyl phenol in new and used insulating liquids at
concentrations up to 0.5 %. It includes the determination in
Type I and II insulating mineral oils as specified in Specifica-
tion D3487, but has also been used to measure these inhibitors
in other insulating liquids, such as esters and high fire-point

hydrocarbons.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

D923 Practices for Sampling Electrical Insulating Liquids

D3487 Specification for Mineral Insulating Oil Used in
Electrical Apparatus

D5222 Specification for High Fire-Point Mineral Electrical
Insulating Oils

E260 Practice for Packed Column Gas Chromatography

3. Summary of Test Method

3.1 The test specimen is placed onto a column containing
activated alumina and extracted to remove interfering sub-
stances. The inhibitors are then eluted from the column with
suitable solvent and analyzed by gas chromatography. The
inhibitor type and quantity are determined by comparison of
each component with a working standard tested under similar

conditions.

! This test method is under the jurisdiction of ASTM Committez D27 on
Electrical Insulating Liquids and Gases and is the direct responsibility of Subcom-
mittee D27.03 on Analytical Tests.

Current edition approved Aug. I, 2011. Published September 2011. Originally
approved in 1988 as D4768 —88. Last previous edition approved in 2003 as

D4768 — 03. DOI: 10.1520/D4768-11.
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on

the ASTM website.
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4. Significance and Use
4.1 In new electrical insulating oil, this test method proyid

a quantitative measure of the amounts of 2,6-ditertiary-buf
para-cresol and 2,6-ditertiary-butyl phenol that haveih
added to the oil. In a used oil, the test measures the amon
these inhibitors remaining in the oil. This test meth
suitable for manufacturing control, specification acc

and service evaluation.

5. Apparatus

5.1 Gas Chromatograph, equipped with oven Lcrﬁpera
control constant to 1°C and with heated injector port. i

recorder or a digital integrator to determine peak areas,fis
recommended. An automated sample injector may be useds

air gas flows, is preferred over a thermal conductivity dete
to provide maximum sensitivity.

packed with a nonpolar silicone on an appropriate support:
equivalent capillary column. e

A SPB-1* 30 m by 0.53 mm lum film column has also been'|
successfully.

conditioning and reconnect after conditioning.
5.4 Precision Syringe, glass, 10.0 pL.

3 Registered trademark of Ohio Valley Specialty Co.
“ Registered trademark of Supelco, Inc.
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* 5 Volumetric Glassware, appropriate for making dilutions.
: : 5.6 Pipets, Pasteur, disposable, 146 by 7.5 mm. '
9§.7 Analytical Balance. :

158 Automatic Pipetter, 1 mL calibrated, adjustable,

;‘5.9 Oven, capable of maintaining a temperature of 325 =
5°C for conditioning extraction columns,

. 5.10 Desiccartor

6 ~Reagents and Materials

~ 6.1 Purity of Reagents—Use reagent grade chemicals in'all
- tests. Unless otherwise indicated, it is intended that all reagents
* shall conform to the specifications of the Committee on
- Analytical Reagents of the American Chemical Society, where
~ such specifications are available. * Other grades may be used,
-~ provided it is first ascertained that the reagent is of sufficient

purity 10 permit its use without lessening the accuracy of the
'~ determination.

6.2 2,6-ditertiary-butyl phenol (DBP).

6.3 2,6-ditertiary-butyl para-cresol (DBPC— 6)—Also
known as butylated hydroxytoluene (BHT).

6.4 Glass Wool.

6.5 Aluminum Oxide (Alumina), acid powder, ACS, Brock-
" man Activity Grade 1, for chromatography. ’

6.6 Hexane or Heptane, ACS reagent grade.
6.7 Methanol, anhydrous, ACS reagent grade.
6.8 Mineral Oil, inhibitor-free, transformer grade.

7. Calibration and Standardization

7.1 Cleanup Column Preparation—Prepare cleanup col-
umns by inserting a small glass wool plug into the wide end of
a Pasteur pipet and tamping down to the narrow end. Fill
column to a height of approximately 35 mm (1.5 in.) with
+ alumina and place a second glass wool plug on top of
| adsorbent. Activate column by placing in 325°C oven for a
minimum of 12 h. Cool in a desiccator prior to use. After
. column has cooled, purge column with approximately 2 mL
L hexane or heptane. Do not allow column to dry out prior o use.

" 72 Standard Solution Preparation—Standard solutions are
| prepared containing both DBP and DBPC from inhibitor-free
mineral oil. Prepare oil solutions of 0, 0.040, 0.080, 0.15, 0.30,
and 0,40 % (w/w) of both DBP and DBPC. Determine the
relative density (specific gravity) of the oil used in standard
solution preparation (Dj) to 0.001.

7.3 Column Extraction Efficiency—Verify by the following
procedure that the extraction efficiency of the prepared col-
umns is acceplable.

l/(nmp;cnl Chemlcals, American Chemical Society Specifications, American
Chemical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, see “Reagent Chemicals and Standands, ™
by Joseph Rosin, D, Van Nostrand Co,, Inc,, New York, NY and the* United States
Ph-‘-lluau:pum

“ Wegistered Trademark of Rhone-Poulenc, Inc,

" hwaitable from 1T, Baker Chemical Co,, Phillipsburg, NJ OBB6S,
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7.3.1 Prepare a check standard containing 0.38.‘271; r(n“I,J/‘;’%

DBP and 0.30 %:(w/w) DBPC in methanol. Dilute
check standard to 5.0 mL with methanol. 7 ;
7.3.2 Prepare a working standard in accordance with 7.4,
using the 0,30 % (w/w) oil standard and the cleanup column
whose efficiency is (o be determined. Inject a volume of this
working standard into the gas chromatograph.
7.3.3 Inject a volume (equal to that used
diluted check standard into the chromatograph using the s
chromatographic conditions used to analyze the working stan-

dards.
7.3.4 Calculate the extraction efficiency for both DBP"aﬂd

DBPC as follows:

in 7.3.2) of the
ame

A
C, X W39 _A,XCCXVCXDC_ i %
A X 100.= ———_Ac XC, X Wogg extraction efficiency, 7o
CaXVaXiDg
where
A, — area (or height) of 0.30 % working standard,
Ao = area (or height) of 0.30 % check standard,
C, — known concentration of working standard, -~
Cc — known concentration of check standard,
D — relative density (specific gravity) of methanol used
in check standard preparation, and g
W, = weightof 0.30 % working standard as recorded in
7.4.1.
V. = volume of check standard diluted to S mL in 7.3.1
(=0.25 mL)
7.3.5 The minimum acceptable extraction efficiency is 70 %

for DBPC and 60 % for DBP. If the prepared columns do not
achieve this level of efficiency, make and test new cleanup
columns until acceptable extraction efficiency is achieved. If
unable to obtain this, purchase a new lot of acid powder
alumina or verify that extraction columns are being activated

properly as in 7.1.

7.4 Working Standard Preparation :

7.4.1 Accurately weigh a cleanup column to 0.001 g. Pipet
0.25 mL of the 0 % standard solution onto the top of the
cleanup column. Weigh the cleanup column to 0.001 g. Record
the difference as W, 4. Repeat for the remaining standard
solutions utilizing different cleanup columns and recording
weights as Woauo% » Wooso % Wois % Wosow and Wouo
respectively.

7.4.2 To remove nonpolar interferences, wash the standard
solutions with approximately 5 mL of hexane or heptane,
collecting the eluate in a waste container. Remove as much of
the solvent as possible by using pipet bulb pressure, but do not
allow the column to dry out.

743 Elute the- inhibitors from the column with three
washes consisting of | mL of methanol each, collecting the
eluate in a clean 5 mL volumetric flask. Dilute to 5 mL with
methanol and mix well. These are the working standards.

7.5 Working Standard Chromatography—Ilnject a volume of
the working standard solution into the equilibrated chromato-
graph as described in Section 8. Recommended injection
volumes are 2 to 10 pL, depending on individual detector

pg.na [6eoriTeebus {n 12eedes do £a000 t) ¥os Tdanpa Ry siploNo e tallines
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Concentration of Working Standard, weight %

S=
4 Mass of Working Standard Used (74,1
where: :

S; = weight normalized, %.

8.1 General—The characleristics of individual chromato-
graphs and columns differ. Choose particular operating condi-
tions (o give a complete separation and good quantification of
the peaks obtained. Temperatures and flow rates with which

satisfactory separations have been obtained are listed in 8.2
through 8.5.

8.2 Packed or Capillary Column Temperature—A column
oven temperature held isothermally at 150°C for 5 min
followed by temperature ramping at 20°C/min to 250°C and a
hold period at that temperature for 2 min gives satisfactory
results. Although the inhibitors are resolved by the isothermal
portion of the run, higher temperatures are required 1o purge
the column of interfering substances for successive runs,

8.3 Detector Temperature—A detecior temperature of
300°C has been found to be satisfactory.

8.4 Injector Port Temperature—An injector port tempera-
ture of 275°C has been found to be satisfactory

8.5 Carrier Gas—A carrier gas of high purity helium at a
flow of 20 to 40 mL/min gives satisfactory results for packed
columns.

9. Procedure

9.1 Test Specimen Preparation:

9.1.1 Accurately weigh a cleanup column 1o 0.001 g. Pipet
0.25 mL of the test specimen onto the top of the cleanup
column. Weigh the cleanup column to 0.001 g. Record the
difference as W,.

9.1.1.1 Due to variances between different batches of alu-
mina, care must be taken to prepare both the working standards
and test specimens by using the same batch of cleanup

columns. The same “batch” should be interpreted o
same lot number of alumina, preparation date, and condit;
tme. §
9.1.2 To remove nonpolar interferences, wash the test spe
men with approximately 5 mL of hexane or heptane, collect
the eluate in a waste container. Remove as much of the s
as possible by using pipet bulb pressure, but do not allow
column (o dry oul. -
9.1.3 Elute the inhibitor(s) from the column wul_\
washes consisting of | mL of methanol each, collecting
cluate in a clean 5-mL volumetric container. Dilute ©0 S m
volume with methanol and mix well.

9.2 Test Specimen Chromatography—Inject a volume of
specimen into the chromatograph under the same chromatg
graphic conditions used 10 analyze the working mndud(s)

10. Calculation

10.1 Identify the type(s) of inhibitors present by comparis
the retention time obtained from the test specimens 10 thx
obained for the working standards.

10.2 Using the results of the regression analyses (7.5,
determine the uncorrected weight percent (C,) of the inhibifg

in the test specimens. Calculate the inhibitor content(s)
follows:

C=C xXW, ¢
where:
C = weight of inhibitor in test specimen, %,
C, =

4 weight normalized, obtained from regression analys
ses of working standards, %, and

. mass of 0.25 mL test specimen as recorded in 9.1.1

.,
=
n

11. Report

1.1 Report the following information; I
11.1.1 Type and amount of each inhibitor found, and &

11.1.2 Total amount of inhibitor as the sum of the individus
inhibitors found.

12. Precision and Bias

12.1 The single operator coefficient of variation has bee
found not to exceed 11 % for inhibitor content between 0.0
and 0.45 %. Therefore, the results of two tests conducted on th
same sample by the same operator using the same equipmel
should not differ from each other by more than 30.8 % of th
average of the two tests,

13. Keywords

13.1 2,6-ditertiary-butyl para-cresol; 2.6-diwniary-b9t
phenol; dbp; dbpc; inhibitor; mineral oil; transformer oil
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ASTM international takes no position respecting the validity of any patent rights asserted in connection witf any item mentionsd
in this standard. Users of this standard are expressly advised tha! determination of the validity of any such patant fghis, and five Ak
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il nol revised, either raapproved or withdrawn. Your comments are invited either for revigion of ffis standard o7 aodional standards

and should be addressed to ASTM International Headguariers. Your comments will receive caratul consideration at 2 meeting of ifie
responsible technical committee, which you may aftend. If you fea] thal your comments have nol recelved a fait you showld
make your views known io the ASTM Committee on Standards, al the address shown below.

This standard is copyrighted by ASTM Intemational, 100 Barr Harbor Drive, PO Box G700, West Conshohocken, PA 164282959,
United States. Individual raprints (single or multiple copiez) of thia standand may be oblained by contacsing ASTM al e alove
address or at 610-832-9585 (phone), £10-B32-9555 (fax), or setvioe@astm.org (esmail); of through e ASTM wabsie
(www.astm.org). Permission rights to photocopy the standard may also be secured from e ASTM websls (o astm.org/
COPYRIGHT).
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