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Total Organic Carbon Analysis

Recovery Test for Sodium Dodecylbenzenesulfonate 
by TOC-LCPH 

LAAN-A-TC-E018

In the test method for total organic carbon as listed in 
the General Tests, Processes and Apparatus section of 
the Japanese Pharmacopeia (JP), it is specified that the 
TOC analyzer must be capable of measurement of 
sample concentrations below 0.050 mg/L, and that the 
instrument achieve a recovery rate of at least 
0.450 mg/L carbon in measurement of a sodium 

dodecylbenzenesulfonate solution (0.806 mg/L). Here, 
we introduce an example of recovery testing with a 
sodium dodecylbenzenesulfonate solution using the 
Shimadzu combustion catalytic oxidation model TOC-
LCPH, and an example of analysis of a sample with a TOC 
concentration below 0.050 mg/L.

n Recovery Testing for Sodium Dodecylbenzenesulfonate
The Japanese Pharmacopeia (JP) specifies that "the 
decomposition device for either method should be 
capable of generating not less than 0.450 mg/L of 
organic carbon when using a solution of sodium 
dodecylbenzenesulfonate (theoretical value of total 
organic carbon in this solution is 0.806 mg/L) as the 
sample."
Because sodium dodecylbenzenesulfonate solution 
(0 .806 mg/L )  has  a  ca rbon concent ra t ion o f 
0.500 mg/L, the instrument must be capable of 
combustion oxidation sufficient to permit a 90 % 
detection rate (recovery) when measuring this solution.
Thus, we prepared a sodium dodecylbenzenesulfonate 
solution with a carbon concentration of 0.500 mg/L by 
dissolving sodium dodecylbenzenesulfonate in distilled 
water, and then conducted TOC measurement (TC-IC 
measurement). The results are shown in Fig. 1 and 
Table 1.
We calibrated the instrument by generating calibration 
cu rves  u s ing 0  and 1  mgC/L  (1  mg/L  ca rbon 
concentration) standard solutions for both the TC and 
IC measurements. To eliminate the influence of carbon 
in the distilled water used to prepare the standard 
solutions for generating both calibration curves, we 
performed correction using the calibration curve Shift 

to Origin feature. 
Measurement of the sodium dodecylbenzenesulfonate 
solution with a carbon concentration of 0.500 mg/L 
yielded a result of 0.498 mg/L (498 μg/L), which is a 
recovery rate of 99.6 %, thus satisfying the instrument 
specifications stipulated in the total organic carbon test 
method of the Japanese Pharmacopeia (JP).

<Measurement Conditions>
Instrument : Shimadzu TOC-LCPH total organic 

carbon analyzer
Measurement Item : TOC (TOC by TC-IC)
Calibration Curves : TC; 0 to 1 mgC/L using potassium 

hydrogen phthalate aqueous 
solutions

   IC; 0 to 1 mgC/L using sodium 
carbonate/sodium bicarbonate 
aqueous solutions

Sample : Sodium dodecylbenzenesulfonate 
(Wako Pure Chemical Industries, 
L t d . )  r e a g e n t  ( f o r  A B S 
measurement) was dissolved in 
d i s t i l l ed  wate r  to  p repa re  a 
0.806 mg/L solution (0.500 mg/L 
carbon concentration).

Fig. 1  TOC Measurement Data for 0.500 mg/L (500 μg/L) Sodium Dodecylbenzenesulfonate Solution
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Table 1  TOC Measurement Data for 0.500 mg/L (500 μg/L) Sodium Dodecylbenzenesulfonate Solution

Sample Name
TC Value
[mgC/L]

IC Value
[mgC/L]

TOC (TC-IC) Value
[mgC/L]

Recovery
[%]

Sodium dodecylbenzenesulfonate solution with a carbon 
concentration of 0.500 mg/L

0.552 0.054 0.498 99.6

n TOC Measurement Below 0.050 mg/L
The Japanese Pharmacopeia (JP) specifies that "the 
instrument should be capable of measuring the amount 
of organic carbon down to 0.050 mg/L."
Thus, we prepared a potassium hydrogen phthalate 
aqueous solution with a TOC concentrat ion of 
0.025 mgC/L. The results are shown in Fig. 2 and Table 
2. Because the distilled water used to prepare the 
sample includes some slight amount of organic carbon-
containing substances, the result of measurement of 
the 0.025 mgC/L potassium hydrogen phthalate 
aqueous so lut ion was 0.0407 mgC/L, but the 
coefficient of variation (CV value) was 2.42 %. This 
result is near the lower limit of quantitation, and within 
10 % of the CV value, demonstrat ing that the 
Shimadzu TOC-LCPH combustion catalytic oxidation type 
TOC analyzer satisfies the TOC measurement criteria 
value of less than 0.050 mg/L stipulated in the Japanese 
Pharmacopeia total organic carbon test method. 

<Measurement Conditions>
Instrument : S h i m a d z u  T O C - L C P H 

combustion catalytic oxidation 
type TOC analyzer

Measurement Method : TOC (TOC measurement using 
acidif icat ion and sparging 
method)

Calibration Curve : 0  t o  0 . 5  m g C / L  u s i n g 
potassium hydrogen phthalate 
aqueous solutions

Injection Volume :  1000 μL
Sample : 0 . 0 2 5  m g C / L  p o t a s s i u m 

hydrogen phthalate aqueous 
solution

Fig. 2  Data Obtained with Less than 0.05 mg/L (50 μg/L) TOC

 

Table 2  Measurement Data Obtained with Less than 0.05 mg/L 
(50 μg/L) TOC

Sample Name
TC Value 
[mgC/L]

CV Value 
[%]

Potassium hydrogen 
phthalate aqueous solution

0.0407 2.42


