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Standard Test Method for

Sulfonic and Sulfuric Acids in Alkylbenzene Sulfonic Acids 1

This standard is issued under the fixed designation D 4711; 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 epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Keywords were added editorially in February 1995.

1. Scope T T Y T T T

1.1 This test method is applicable to the determination of 400 B
sulfonic and sulfuric acids in branched and linear alkylbenzene
sulfonic acids used as intermediates in synthetic detergents.

1.2 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the 300
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 useMaterial Safety
Data Sheets are available for reagents and materials. Review 200
them for hazards prior to usage.

2. Referenced Documents

2.1 ASTM Standards:

D 459 Terminology Relating to Soaps and Other Deter-
gentg

E 180 Practice for Determining the Precision of ASTM
Methods for Analysis and Testing of Industrial Chemiéals

100 r 4

Millivolts

3. Summary of Test Method

3.1 A methanolic solution of the sample is titrated with
cyclohexylamine in methanol to yield a potentiometric curve.
(See Fig. 1.) The first inflection represents the neutralization of N ) , ) .
strong acids, such as sulfonics and alkylsulfurics, and the first 8 10 12 1'
hydrogen of sulfuric acid. The second inflection represents the 4
neutralization of the second hydrogen of sulfuric acid. The Milliliters-Titrant
amount of sulfonic acid is calculated based on the titrants . o

. K . R olvent. Methanol A. Differentiating titration curve
y0|um_e of the first inflection mI_I’IUS _that betwe_en _the tWOTitrant. 0.1 N Cyclohexylamine B. First derivative curve of the curve A
inflections. The E_lmount of sulfuric acid meanWhll_e IS Calcu' FIG. 1 Titration of a detergent intermediate containing alkyl
lated from the titrant volume between the two inflections, sulfonic acid and sulfuric acids.
which is equivalent to the amount of base required for
neutralization of the bisulfate anion.

-100

1]

benzene sulfonate” in Terminology D 459. This test method is
4. Significance and Use suitable for the rapid monitoring of the sulfonic and sulfuric

4.1 Alkylbenzene sulfonic acids are important intermediate?Ci? levels, bOtthf which have a vital bearing on final product
in the synthetic detergent industry and are defined under “alkylf€0rMmance and appearance.

5. Interferences

1 This test method is under the jurisdiction of ASTM Committee D-12 on Soaps 5.1 Stro”g aCIdS’ like nitric and, hydI’.OCh|OI’IC, mterfere, as
and Other Detergents and is the direct responsibility of Subcommittee D12.12 ofl0 Weak acids, such as carboxylic acids. Small amounts of
Analysis of Soaps and Synthetic Detergents. water originally present in the sample do not interfere in the

Current edition approved May 26, 1989. Published July 1989. Originally ; : ; 0 f
oublished as DA711.87. Last previous edition DA711.87, determination. However, if as much as 5 % of water is present

2 Annual Book of ASTM Standardéol 15.04. in the total solution (solvent plus sample), the end point
3 Annual Book of ASTM Standardgol 15.05. becomes less sharp.
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b D 4711
6. Apparatus 10. Calculation
6.1 Potentiometric Titratof, and combination calomel ref-  10.1 Calculate the weight percent sulfuric acid®@,) and
erence electrode. 4 weight percent sulfonic acid (RS8) as follows:
6.2 Buret Assemblyhaving a 20 mL buret. 9% H.SO, = (V. — V.)(N)(98.08(100/(W)(100 3
6.3 Beaker 180 mL tall form. 00 290, = (V = Vo)(N)(98.08(100/(W(1000 ®)
6.4 Volumetric Flask Class A, 500 mL. RSQH = (2V, — Vo)I(N)(MW)(100/(W)(1000 “)
6.5 Magnetic Stirrer and stirring bar. where:
V., V, = millilitres of titrant at the first and the second end

7. Reagents and Materials

7.1 Methano| anhydrous, N
7.2 Cyclohexylaming(0.10 N)—Dissolve 10 g of reagent W
cyclohexylamine in 1000 mL of anhydrous methanol. Stan- MW

dardize against sulfamic acid as described in Section 8.
7.3 Sulfamic Acid acidimetric standare. 11. Precision and Bia&”’

N . 11.1 Repeatability (Single AnalysfThe standard deviation

8. Standard|zat|on'of 9'10N Cyclohexylamlhe o _ of results (each the average of duplicates) obtained by the same
8.1 All standardizations should be run in triplicate. This analyst on different days, has been estimated to be 0.03 %

means separate welgh_mgs for solution preparations in 8.2. absolute at 14 degrees of freedom. Two such averages should
8.2 Using an analytical balance, accurately weigh 0.10 tqye considered suspect (95 % confidence level) if they differ by

0.12 g of sulfamic acid to the nearest 0.1 mg into a 180 mL talinore than 0.08 % absolute.

form beaker. Dissolve in 100 mL of anhydrous methanol. Mix 11 » Reproducibility (Multilaboratory}—The standard de-

well. i i . . . viation of results (each the average of duplicates) obtained by

_ 8.3 Titrate with 0.10I cyclohexylamine using the combina- anayvsts in different laboratories, has been estimated to be

tion electrode on the automatic titrator until the completeq g5'04 apsolute at 13 degrees of freedom. Two such averages

development of a single break. Record the mL at the inflectionouid be considered suspect (95 % confidence level) if they

points respectively.

normality of titrant,

sample weight, g, and

average equivalent weight of sulfonic acid.

point. , _ _differ by more than 0.16 % absolute.
8.4 Calculate the normality of the cyclohexylamine solution 11.3 Checking Limits for DuplicatesReport the active
as follows: i

content of the sample to the nearest 0.01 %. Duplicate runs that
Normality of Cyclohexylamine= (G)(1000/(M)(97.09 (1)  agree within 0.1 % are acceptable for averaging (95 % confi-

Where: dence level).
G = grams of sulfamic acid, and SU_L_FON_|C ACID PERCENT o
M = mL of cyclohexylamine to inflection point. 11.4 Repeatability (Single AnalystyThe standard deviation
of results (each the average of duplicates) obtained by the same
9. Procedure analyst on different days, has been estimated to be 0.16 %

9.1 Using an analytical balance, accurately weigh 1.2 to 1.8Psolute at 14 degrees of freedom. Two such averages should
meq to the nearest 0.1 mg of sample directly into a 180 mL talP® considered suspect (95 % confidence level) if they differ by
form beaker. Sample size may be calculated from the followMore than 0.48 % absolute.
ing: 11.5 Reproducibility (Multilaboratory)}-The standard de-
viation of results (each the average of duplicates) obtained by
analysts in different laboratories, has been estimated to be
Note 1—Most detergent range alkylbenzene sulfonic acids have a totaf). 36 % absolute at 13 degrees of freedom. Two such averages

acidity of about 3.35 meqg/g meaning that the sample weight should benhquid be considered suspect (95 % confidence level) if they
about 0.35 to 0.45 g. This yields a total titer of about 12 to 15 mL of O'lodifrer by more than 1.1 % absolute

N cyclohexylamine and a difference of about 0.45 to 0.68 mL between the . o . .
two breaks for a sample containing about 1.25 % sulfuric acid. 11.6 Checking Limits for DuplicatesReport the active

content of the sample to the nearest 0.01 %. Duplicate runs that
agree within 0.45 % are acceptable for averaging (95 % con-

Grams sample= 1.35 meqg/meq/g acidity expected 2)

9.2 Add a magnetic stirring bar, 100 mL of anhydrous
methanol, and stir with a magnetic stirrer until dissolved. .
9.3 Titrate potentiometrically on the automatic titrator usingfldence level).

the combination electrode until a curve yielding two breaks is .11'7 Blas—Smce_ there IS No accepted referencg m"?“e“a'
obtained. (See Fig. 1.) suitable for determining the bias for the procedure in this test

9.4 Record the volume of titrant to the first breakgsand method, no statement on bias is being made.

that to the second break,. Note 2—The precision data were derived from results of cooperative
tests by sixteen laboratories on a linear alkylbenzene sulfonic acid having
an average equivalent weight of 318.
4 Metrohm A436, or its equivalent, has been found suitable for this purpose.
Available from Brinkman Instruments.
5J. T. Baker No. 4898, or its equivalent, has been found suitable for this purpose——————————
Available from Sargent-Welch Scientific Co., 7300 Linder Ave., PO Box 1026, © Supporting Data on file at ASTM Headquarters. Request RR:D12-1009.
Skokie, IL 60077. “ Practice E 180 was used to determine precision aﬂmu ments
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