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Analysis of Acetic Anhydride Using Gas Chromatography
This standard is issued under the fixed designation E 1616; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
€' Note—The heading in the last column of Table 4 was editorially changed in May 2002.

1. Scope 6. Interferences

1.1 This test method describes the determination of assay 6.1 This test method describes the chromatographic separa-
and impurities in acetic anhydride by gas chromatography. Théon of possible impurities in acetic anhydride. Other impurities
acetic anhydride should be at least 95 % pure. could coelute with the known components and cause an

1.2 This standard does not purport to address all of theinterference. Therefore, an efficient gas chromatographic col-
safety concerns, if any, associated with its use. It is thaimn in good condition should be used in order to ensure the
responsibility of the user of this standard to establish appro-necessary chromatographic separations and proper peak shapes
priate safety and health practices and determine the applicaso that good quantitative data may be obtained.
bility of regulatory limitations prior to use-or specific hazards 6.2 This analysis is based upon the assumption that all

statements see Section 9. components are eluted from the gas chromatographic column.
2. Referenced Documents 7. Apparatus
2.1 ASTM Standards: 7.1 Gas Chromatograph-Any gas chromatograph
E 355 Practice for Gas Chromatography Terms and Relaequipped with a flame ionization detector and a split injection
tionshipg system for use with capillary columns that can be operated at
, the conditions given in Table 1.
3. Terminology 7.2 Column—The column must give satisfactory resolution
3.1 Definitions—For definitions of terms used in this test and proper peak shapes for the components listed in Fig. 1.
method, see Practice E 355. Table 1 contains a description of a column that has been found
satisfactory.
4. Summary of Test Method 7.3 Recorder/Integrate—Electronic integration is recom-

4.1 The sample is injected onto a gas chromatographimended for this analysis.
column. The components are separated as they pass througtv.4 Syringe 10-uL capacity.
the column with helium carrier gas, their presence in the
effluent is detected by a flame ionization detector, and recorde® Reagents
as a chromatogram. The concentrations of sample components8.1 Purity of Reagents-Reagent grade chemicals shall be
are calculated as weight percentages using area normalizatiamsed in all tests. Unless otherwise indicated, it is intended that
L all reagents conform to the specifications of the Committee on
5. Significance and Use Analytical Reagents of the American Chemical Society where
5.1 This test method provides for the determination of assaguch specifications are availaSl®©ther grades may be used,
and impurities in acetic anhydride. Acetic anhydride is used agrovided it is first ascertained that the reagent is of sufficiently
an intermediate in many chemical processes. lIts relativiigh purity to permit its use without lessening the accuracy of
concentration affects the efficiency of these processes. This tete determination.
method provides a test procedure for assay and impurity 8.2 High-Purity Acetic Anhydride (99.8 % or Greater
specification acceptance as well as manufacturing control. Purity)—It is important that the acetic anhydride used to
prepare calibration standards be as pure as possible. If the

1 This test method is under the jurisdiction of ASTM Committee E15 on
Industrial and Specialty Chemicalsand is the direct responsibility of Subcommitte%h
E15.02 on Product Standards.

Current edition approved June 15, 1994. Published August 1994.

2 Annual Book of ASTM Standardéol 03.06.

3Reagent Chemicals, American Chemical Society Specificatismerican
emical Society, Washington, DC. For suggestions on the testing of reagents not
listed by the American Chemical Society, s@aalar Standards for Laboratory
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia
and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
MD.
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TABLE 1 Instrument Conditions for Acetic Anhydride Analysis adjusting the instrument to the conditions described in Table 1.
Column: Allow sufficient time for the equipment to reach equilibrium.

Tubing fused silica i X

Stationary phase cross-linked methyl silicone 11. Calibration

Film thickness, um 0.52

Length, m 50 11.1 Prior to standard preparation, the acetic anhydride used
Inside diameter, mm 0.32 to prepare the calibration standard must be analyzed to
determine purity. It is difficult to obtain acetic anhydride that is

Temperature, °C: free of detectable levels of acetic acid; however, with purifi-

Inlet 250

Detector 250 cation, the amount of acetic acid in the anhydride can be

Column 80 minimized. To perform this blank run, inject 1.0 pL of the
Carrier Gas: acetic anhydride onto the_chromatogr_aphic colu_rr_m. Analyze

Helium the blank in accordance with the conditions specified in Table

1. If any impurity is present at a concentration of greater than
0.05 % by area, it is advisable to purify the acetic anhydride

Injection System:
Split injection; 100:1 split ratio

prior to use.
DeFtlectO“_ - 11.1.1 The most likely impurity to remain in acetic anhy-
ame fonization dride, even after purification, is acetic acid. Retain the results
Detector Gases, mL/min: of this blank run for later use in the determination of response
Hydrogen 30 factors for the calibrated components noted in this test method.
o = 2 Relative retention times f ibl t
Helium, makeup 20 11.1.2 Relative retention times for possible components are

given in Table 2 and a chromatogram is shown in Fig. 1.

11.2 Acalibration standard should be prepared containing at
acetic anhydride specified by this test method is not suitable fdast acetic acid and acetic anhydride. Other components may
standard preparation, it should be redistilled prior to use oP€ calibrated as needed. Approximate amounts are given in
another source found. Note that American Chemical Societf)—able 3. ] ]
reagent grade acetic anhydride may not be sufficiently pure for 11.2.1 During standard preparation, the exact amounts of all
this procedure. Its titration assay will include other anhydrideomponents shall be recorded.

present as well as acetic anhydride. 11.3 After analyzing the acetic anhydride blank, analyze the
8.3 Carrier Gas—Chromatographic-grade helium. calibration standard described in 11.2. Inject 1.0 uL of the
8.4 Detector Gasair—Breathing quality grade. standard onto the chromatographic column. Analyze the stan-
8.5 Detector Gashydrogen—99.95 % grade. dard in accordance with the conditions specified in Table 1.

8.6 Pure compounds for calibration could include acetic 11.4 Calculate response factors to four decimal places for all
acid, ethylidene diacetate, mesityl oxide, and acetonitrile. Th€0mMponents relative to acetic anhydride using the following
purity of all reagents should be 99 % or greater. If the purity isequation:
less than 99 %, the concentration and identification of impuri- (W)(RY)
ties must be known so that the composition of the standard can Fx= WY(R, — Ry) @
be adjusted for the presence of the impurities.

8.7 Propionic anhydride and propionic acid are not includedVnere: . .
in the calibration of this test method. The propionic anhydride ™x = response factor for Compound X relative to acetic
or propionic acid would react over time to form the mixed anhydride,

: . Ry peak resonse of Compound X in the standard, and
9.1 Consult current Occupational Safety and Health Admin- peak resonse of Compound X in the blank.

istration (OSHA) regulations and supplier's Material Safety The only components for which response factors are deter-
Data Sheets for all materials used in this test method. mined are acetic acid, ethylidene diacetate, acetonitrile, and

9.2 Acetic anhydride is a corrosive, both as a liquid and gnesityl oxide. All other components are assigned relative
vapor. It is severely damaging to the eyes and skin. It can Caus@sponse factors of 1.0000.

delayed burns if not removed immediately. _ 11.5 It is advisable that the determination of response
9.3 Acetic anhydride is combustible. Its vapor is flammablef; tors be made on the basis of duplicate analyses.
in the range from 2.7 to 10.3 volume % in air. Possible ignition 11 g Response factors should be checked after any percep-

sources shall be avoided. , , tible change in column or instrument performance.
9.4 Warning—Acetic anhydride reacts violently with wa-

ter. Handle and dispose of all samples so as to minimize an¥y2: Procedure

: i - : W, = weight of Compound X, g,
anhydride, acetic-propionic anhydride. R, = peak response of acetic anhydride,
9. Hazards W, = weight of acetic anhydride, g,

contact with water. 12.1 Inject 1.0 pL of sample onto the chromatographic
) column.
10. Preparation of Apparatus 12.2 Record and integrate the chromatogram using the

10.1 Follow the manufacturer’s instructions for mounting conditions given in Table 1.
and conditioning the column into the chromatograph and 12.3 A typical chromatogram of acetic anhydride spiked
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FIG. 1 Chromatogram of Acetic Anhydride Spiked with Possible Impurities

TABLE 2 Relative Retention Times for Possible Impurities in s RF, = sum of the individual component peak responses
Acetic Anhydride X . . -
(R) multiplied by their relative response factors
Component Relative Retention Time (F )
-
Ketene 0.62
Acetonitrile 0.67 14. Report
Acetic acid 0.75 . . .
Propionic acid 0.91 14.1 Report the following information:
Acetic anhydride 1.00 14.1.1 Individual components to the nearest 0.01 weight %.
Mesityl oxide . 125 14.1.2 For concentrations of impurities less than 0.01
Acetic propionic anhydride 1.29 . o . o
Ethylidene diacetate 1.90 We'th %, report as <0.01 Welght %.
Propionic anhydride 1.98 14.1.3 Acetic anhydride content to the nearest 0.01 weight
%.
TABLE 3 Calibration Standard Composition for Acetic Anhydride 15. Precision and Bias
Analysis 15.1 Precision
Component Weight% 15.1.1 The precision data given in Table 4 were performed
Acetic acid 0.50 to 1.5 in one laboratory. An interlaboratory study to determine
Acetic anhydride 98.0t0 99.5 repeatability and reproducibility has not been completed.
Acetonitrile 0.01 to 0.05 .. .
Ethylidene diacetate 0.01 t0 0.05 15.1.2 The precision pf this test method on_samples of
Mesityl oxide 0.01 to 0.05 approximately 95 % acetic anhydride was determined. Twenty
samples of acetic anhydride were split into two aliquots. These
40 samples were randomly analyzed by any of 16 analysts
_ _ o o using one gas chromatograph and a chromatographic data
with known impurities is shown in Fig. 1. system over a two week period in one laboratory. These results
are given for Sample 1 in Table 4.
13. Calculation 15.1.3 The precision of this test method on samples of

13.1 Calculate the concentrations of sample componem%reater than 99 % acetic anhydride was determined. Thirty

using the following equation: TABLE 4 Precision Data

(FX)(R,()(100) Average Standard 95 %
C %= > (R)(F) @) Component Concentration, %  Deviation Limits, %

Sample 1
where: Acetic acid 4.24 0.039 0.11
CX = Compound X, Weight %, Acetic anhydride 95.24 0.043 0.12
Rx = peak response of Compound X, Acetlp—proplqnlc anhydride .20 0.004 0.01
. Ethylidene diacetate 0.07 0.003 0.01

Fy = relative response factor of Compound X deter- gzmpie 2
mined in 11.4, and Acetic anhydride 99.82 0.032 0.09
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samples of acetic anhydride were split into two aliquots. Thessuitable for determining the bias for this test method, bias has
60 samples were randomly analyzed by any of 20 analystsot been determined.

using one gas chromatograph and a chromatographic data

system over a 20 day period in one laboratory. The results args. Keywords

given for Sample 2 in Table 4.

15.2 Bias—Since there is no accepted reference material 16-1 acetic anhydride; anhydride; gas chromatography

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



