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COMPARISON OF TWO METHODS OF TITRATION CALIBRATIONRESULTS OF
HYDROCHLORIC ACID STANDARD SOLUTION
PENG Yang-si, ZHAO Ting, ZHANG Hua, LIU Yang, ZHENG Wen—jie
(Tianjin Entry-Exit Inspection And Quarantine Bureau, Tianjin,300453, China)

Abstract: Use automatic potentiometric titration and manual titration separately to calibrate hydrochloric acid
standard solution, compare the result, in order to confirm the difference of calibrating results between the two
kinds of methods. The method adopts the automatic potentiometric titration and calibrating method of
hydrochloric acid standard solution provided by GB/T 601 -2002 and GB/T 5009.1 -2003, with anhydrous
sodium carbonate for primary standard substance to calibrate the concentration of hydrochloric acid. Using two
kinds of method to calibrate high concentration and low concentration hydrochloric acid solution, the results
indicate there are no apparent differences. Furthermore, automatic potentiometric titration shows remarkable
advantage than manual titration in calibrating high concentration of hydrochloric acid by comparing the
standard deviation and relative standard deviation of the results of two methods.
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Table1 Comparison of automatic potentiometric titration and artificial titration of 0.1 mol/L hydrochloric acid standard solution
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Automatic pltentiometric titration

AT HEE
Artificial titration

5 TKBEMHTRE DETpH BGHHS pH HESER(ml) || TUKKMMARE WEBHNHAEUmL HELLS pH FREL R/ (moll)
No. Quantity of anhydrous EP1 /mL pH of Final Ep Calibration Quantity of anhydrous The volume of solution pH of titration ~ Calibration
sodium carbonate/g result /(mol/L) sodium carbonate/g consumption/mL end—plint  result /(mol/L)
1 0.1523 28.0859 3.991 0.102 31 0.1506 2778 5.002 0.10229
2 0.1551 28.608 2 4071 0.10229 0.153 8 28.38 4.996 0.10225
3 0.1531 28.2456 3.966 0.10227 0.1522 28.08 4.988 0.10227
4 0.1506 27.769 8 4.002 0.102 32 0.1509 2782 5.004 0.102 34
5 0.1517 27,9945 4.020 0.102 24 0.1529 28.20 5.012 0.102 30
6 0.156 2 28.8162 4.015 0.10227 0.1547 28.50 5.012 0.10242
7 0.1533 282783 3.9%4 0.10228 0.1617 29.82 5.020 0.10231
8 0.1509 27.8258 3.987 0.10232 0.1582 29.21 4.991 0.10219
FRELR K(mol/L) Calibration result/(mol/L) 0.1023 FRAELER ((mol/L) Calibration result/(mol/L) 01023
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Table2 Comparison of automatic potentiometric titration and artificial titration of 0.5 mol/L hydrochloric acid standard solution
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Automatic pltentiometric titration Artificial titration
FE EABMHFR/E DETPH BS54 PH RS RImlL) || TABMMGERg WHEBEOREML HEREPH HRES R/ molL)
No. Quantity of anhydrous EP1/mL pH of Final Ep  Calibration Quantity of anhydrous The volume of solution ~ pH of titration ~ Calibration
sodium carbonate/g result /(mol/L) sodium carbonate/g consumption/mL end-plint result {mol/L)

1 0.8024 29.5037 3.945 0513 14 0.807 4 29.70 5.013 0.51293

2 0.8112 29.8324 4.009 0.513 05 0.800 5 29.43 4984 0.51321

3 0.8039 29.5622 3.967 0.51308 0.801 4 2947 5.009 0.51309

4 0.8102 29.7912 4.003 0.51313 0.806 6 29.65 5.010 051328

5 0.800 8 29.4504 3.950 051305 0.809 1 29.75 4979 0513 14

6 0.802 7 29.5217 3.995 0.51302 0.8i15 29.84 4981 051311

7 0.809 2 29.7555 3.997 0513 11 0.804 6 29.58 4957 051322

8 0.803 6 29.548 5 4.022 051313 0.8109 29.82 5.001 0.513 08
PRELR /(mol/L) Calibration result/(mol/L) 05131 PREL R /(mol/L) Calibration result/(mol/L) 05131
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Table 3 positive numbeer r and positive rate p of every sample

0.1 mol/L EhMEARAER T E 0.5 mol/L 3BT HERF W AR E
WEE EETE0E T ALES: LR TS ATHEE
Precision Automatic potentiometric titration Artificial titration ~ Automatic potentiometric titration  Artificial titration
PRELS R 1 Mean value of calibration result 0.10229 0.10230 051309 0.513 13
¥R S Calibration result S 0.000 028 0.000 067 0.000 045 0.000 11
HHEHERZ RSD Relative standard deviation RSD 0.027 0.065 0.008 8 0.021
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