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AMENDMENT NO. 1 SEPTEMBER 2012
TO

IS 4117 : 2008 ALCOHOL DENATURANTS — SPECIFICATION

(Second Revision)

(Page 4, Annex A) — Insert the following after SD 11:

Designation Denaturant Amount of Denaturant for 100
Litres of Alcohol

Use
( Ref to Annex)

SD 11a Tertiary butyl alcohol + Denatonium benzoate 0.125 litre + 0.468 g B

SD 11b Tertiary butyl alcohol 3.0 litre B

[Pages 5, 6, 7 and 8, Annex B, Specially Denatured Alcohol (SD)] — Substitute the following at the
appropriate places:

Sl No. Formulae Authorized Product or Process
24 9, 10, 11a, 11b Colognes
29 3, 9, 10, 11a, 11b, 12a Deodorants (body)
61 3, 3a, 9, 10, 11a, 12a Hair and scalp preparations
71 3, 3a, 9, 10, 11a, 11b, 12a Lotions and cream (body, face and hand)
79 9, 10, 11a, 11b Perfumes and perfume tinctures
101 1, 3, 8, 9, 10, 11a, 11b, 12, 12a, 13 Shampoos
104 1, 1a, 3, 3a, 8, 9, 10, 11b, 12, 12a, 13 Soaps, toilet
114 9, 10, 11a, 11b Toilet waters

[Page 8, Annex B, Specially Denatured Alcohol (SD)] — Insert the following at the end:

Sl No. Formulae Authorized Product or Process
122 11a Nail polish
123 11a Pomades & Brilliantines
124 11a, 11b After shave lotions
125 10, 11a, 13 Hand sanitizers

(Page 11, clause C-8) — Substitute the following for the existing:

‘C-8 TERTIARY BUTYL ALCOHOL

C-8.1 Tertiary Butyl Alcohol (Alone)

Use gas chromatographic method for determination of Tertiary Butyl Alcohol and compare the graph of sample
with standard tertiary butyl alcohol.

C-8.2 Tertiary Butyl Alcohol in Presence of Denatonium Benzoate (Bitrex)

C-8.2.1 Ethanol is often denatured with Tertiary Butyl Alcohol (TBA) and Bitrex, and may contain other
volatile impurities. This method is for the quantification of Tertiary Butyl Alcohol (typically 0.1 to 3 percent) in
Ethanol in the presence of Bitrex. The method detection limit is 1 mg/litre for TBA.

C-8.2.2 Principle

The concentration of Tertiary Butyl Alcohol (TBA) in denatured alcohol is quantified using Gas
Chromatography with Flame Ionization Detector (FID).

C-8.2.3 Reagents and Materials

Price Group 3
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Amend No. 1 IS 4117 : 2008

C-8.2.3.1 Ethanol, absolute (>99 percent pure), Highly flammable.

C-8.2.3.2 Tertiary butyl alcohol (>99 percent pure), Flammable harmful.

C-8.2.3.3 Bitrex, denatonium benzoate (>99 percent pure), Irritant.

C-8.2.4 Apparatus and Equipment

C-8.2.4.1 Gas chromatograph with flame ionization detector (GC-FID)

C-8.2.4.2 Perkin elmer elite-1 fused silica capillary or any equivalent

C-8.2.4.3 Disposable pasteur pipettes, 3 ml.

C-8.2.4.4 Analytical balance, capable of accurately weighing to the nearest 0.0001 g.

C-8.2.4.5 Volumetric flasks, of capacity 25 ml and 10 ml.

C-8.2.4.6 GC Auto sampler vials (2 ml) and caps

C-8.2.4.7 Standard TBA Solution — Dissolve 0.197 3 g of TBA into 25 ml volumetric flask and make up to the
volume with absolute ethanol. This corresponds to 1 percent, w/v TBA.

NOTE — Density of Absolute alcohol at 20ºC is 0.789 g/ml.

C- 8.2.6 Procedure

C- 8.2.6.1 Gas chromatographic conditions

Column Fused silica capillary column
Dimensions 30 m × 0.25 mm (ID) × 0.25 µ
Oven program 40°C for 7 min Ramp 35°C/min to 250°C
Carrier gas Helium
Carrier flow rate Constant flow 1.0 ml
Split flow 50 ml
Injection volume 1.0 µl
Injector temperature 250°C
Detector Flame Ionization Detector
Detector temperature 300°C
Run time 14 min

C-8.2.6.2 Standard preparation

Aliquot 0.5 ml, 1.0 ml, 2.0 ml and 5.0 ml of standard solutions (see C-8.1.5) to 10 ml volumetric flasks and
make up the volume with absolute alcohol to get 0.05, 0.1, 0.25 and 5.0 percent TBA standards respectively.

C-8.2.6.3 Procedure for sample preparation

Inject 1.0 µl of the sample (if needed, make suitable dilutions to fit the sample peak area of TBA within the
calibration plot) for GC analysis. Conduct all analysis in duplicates.

C-8.2.7 Calculation and Expression of Results

C- 8.2.7.1  Make a calibration curve by plotting concentration of standard (in percent) vs peak area obtained for
the solutions, and obtain the linear regression equation for the curve.
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Amend No. 1 IS 4117 : 2008

C- 8.2.7.2 Calculate the concentration of TBA in the sample

Peak area of the TBA peak in sample  Dilution factor
Concentration of TBA, percent =

Slope (obtained from linear regression equation)

×

C-8.2.7.3 Express the results in percent, w/v.

C-8.2.8 Quality Assurance and Control

C-8.2.8.1 The method detection limit is 1 mg/l (based on S/N ratio 3:1).

C-8.2.8.2 Retention time of TBA is getting detected at 2.47 ± 0.02 min.

C-8.2.8.3 Precision

Instrument Repeatability — Standard TBA solution (0.25 percent) was injected five times to check the
repeatability. The relative standard deviation (RSD) was found to be 0.02 percent and 0.69 percent for retention
time and peak area respectively.

Average Standard Deviation RSD
Sample Area (µV)

Retention
Time

(min) Area RT Area RT Area RT

Inj 1 261948 2.472

Inj 2 265366 2.472

Inj 3 263378 2.472

Inj 4 266726 2.472

Inj 5 264451 2.473

264374 2.47 1830.26 0.00 0.69 0.02

C-8.2.8.4 Accuracy

Standard TBA (1 percent solution) is spiked to two samples and the recovery was found to be 99.2 percent and
105 percent respectively.

Sample
Area

µV

Concentra-
tion

(percent)

Average Concentration
(percent)

Expected
Concentration

(percent)
Percent Recovery

Sample spike 1 369818 0.352

Repeat 388858 0.370
0.361 0.365 99.2

Sample spike 2 851450 0.810

Repeat 868254 0.826
0.818 0.800 105

C-8.2.8.5 Interferences

A standard Bitrex solution in ethanol (0.1 percent, w/v) is prepared and injected into the GC and there is no
interfering component at the retention time of TBA. A mixed standard solution of TBA (0.25 percent, w/v) and
Bitrex (0.1 percent, w/v) in Ethanol is injected into the instrument and the concentration of TBA is calculated
thereafter. The calculated result was in agreement with the expected value (see Fig. 3).

C-8.2.9 Annexures
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C-8.2.9.1 Standard calibration plot and Chromatograms of standards and samples

FIG. 1 TBA CALIBRATION CURVE

FIG. 2 CHROMATOGRAMS (ZOOMED) OF BLANK, STANDARD, SAMPLE AND STANDARD-SPIKE SAMPLE (ZOOMED)
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Fig:2 Chromatogram of sample ( Zoomed and
original)
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FIG. 3 CHROMATOGRAMS (ZOOMED) SHOWS NO INFERENCE FROM BITREX (ZOOMED)

(PCD 9)
Reprography Unit, BIS, New Delhi, India
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