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Application of Auto-potentiometer Titration for Analyses
the Content of HCO:~ion in Soil
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Abstract: In the processes of determining content of HCO; “ion in soil with the method of forestry profession standard, it can acquire

the exact reading of titration volumes with auto — potentiometric titrimeter, which correct the analysis accuracy due to augment of
reading deviation for the low content of HCOs “ion in soil and not show the accurate color changing at the end — point of titration.
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1.1
7D -2 pH 0~14.00
0.03 pH 0.02 ml 0. 01889 mol /L('/>H,S0s ) 1 g/L 10 ¢/L
1
1
Table 1 The source of soil samples and relative characters
EC/ HCO;/ e’
Sample No. Collection place mS+ cm™! cmol- kg™ Ratio/%  Total salinity/g kg™
! Green land of new city in sea harbour 1.7180 0.5594 6.85 4.9298
2 Greenhouse in fareast horticulture 0. 8231 0.7437 19.70 2.4098
inZhugiao town
3 Protected land in Agri — test farm 0. 1564 0. 4002 51.47 0.5539
in Shuyuan town
4 Protected land in Nongyi village 0. 3395 0.5761 34.55 1. 1649
in Sandun town
1.2
HCOs"~ — LY /T1251—1999!*
50 ¢ 250 ml 3 min 25 ml
1.2.1 4 HCOs~
1.2.2 HCOs~
HCO3 -
1.2.3 NaHCO:;
a 25 ml 1. 048 mmol- L' NaHCO;
b 25 ml 4 25 ml 1. 048 mmol- L' NaHCO:
c 25 ml 1. 048 mmol- L™ NaHCO;
d 25 ml 4 25 ml 1. 048 mmol- L' NaHCO3
1. 048 mmol- L™ NaHCO3 abecd NaHCO3
2
2.1
2 4 Q s
2.2

3 HCO;~ HCO;~
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Table 2 Deviation comparing of parallel titration

HCO3
Method Titration volumes Content of HCO; ™/ Precision of Relative average Max. Relative
of titration of standard acid/ cmol- kg™! volumes / deviation/ discrepancy /
ml Yo % %
1.53 1.52 0.5780 0.5743 0.03ml 0. 65 1.97
Auto — potentionmetric 1.51 1.52 0.5705 0.5743
titration 1.54 1.54 0.5818 0.5818
1.57 1.54 0.5931 0.5818 0.08 1.42 5.23
1.53 1.49 0.5780 0.5629
Generala titration 1.50 1.52 0.5667 0.5734
4 2 3 HCOs "~
HCO;~
3
Table 3 Deviation comparing of repeat determination of different soil samples
HCO;~
Method of Weight of Titration volumes Content Absolute average Relative average
titration No. soil /g of standard acie/ of HCO;~ deviation/ deviation/
ml cmol- kg™! cmol- kg™! %
1 49.83 49.71 1.53 1.45 0.5800 0.5510 0. 0072 1.28
49.76 49.84 1.44 1.48 0. 5467 0.5609
2 49.97 49.85 2.04 2.01 0.7712 0.7617 0.0110 1. 46
Auto - 49.78 49.89 1.93 1.94 0.7324 0.7345
potentionmetric 3 49.66 49.83 1.07 1.10 0.4070 0.4170 0. 0070 1. 69
titration 49.97 49.68 1.13 1.04 0.4272 0.3954
4 49.68 49.63 1.58 1.48 0. 6008 0.5633 0. 0094 1.61
49.64 49.65 1.50 1.55 0.5701 0.5897
1 49.83 49.71 1.42 1.57 0.5383 0.5966 0.0165 2.94
49.76 49.84 1.41 1.52 0.5353 0.5761
2 49.97 49.85 2.02 1.89 0.7636 0.4162 0.0164 2.20
General 49.78 49.89 2.04 1.91 0.7741 0.7232
titration 3 49.66 49.83 1.14 1.19 0.4244 0.4326 0.0160 3.83
49.97 49.67 1.06 1.02 0. 4067 0.3966
4 49.68 49.63 1.52 1.63 0.5780 0.6204 0.0140 2.37
49.64 49.65 1.48 1.59 0.5631 0.6049
2.3 NaHCO:s
4 1
NaHCOs
3
3.1 HCOs~

3.2 LY /T1251—1999
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4 NaHCO:;

Table 4 Recovery efficiency of standard NaHCOs

Method of Titration volumes Recovery fodrggrg;alion Average / Recpvery Standard of
titration of standard acid/ of standard NaHCO;/ mmol- L~ efficiency / deviation
mL mmol- L~' %
1.36 1.37 1.37 1.38 1.028 1.035 1.035 1. 043
1.36 1.38 1.37 1. 36 1.028 1.043 1.035 1.028 1. 035 98.73 0. 006
a 1.37 1.37 1.39 1. 36 1.035 1. 035 1. 050 1. 028
Auto — 1.37 1.37 1.37 1. 36 1.035 1.035 1.035 1. 028
potentiom 2.632.652.652.62 0.967 0.982 0.982 0.960
etric 2.63 2.67 2.66 2. 66 0.967 0.967 0.990 0. 990 0. 980 93. 46 0.012
titration b 2.64 2.66 2.68 2.63 0.975 0.990 1. 005 0.967
2.64 2.632.652.64 0.975 0.967 0.982 0.975
1.38 1.40 1.37 1. 37 1.043 1.058 1.035 1. 035
1.36 1.38 1.35 1. 37 1.028 1.043 1.020 1.035
¢ 1.351.351.34 1. 36 1.020 1.020 1.013 1.028 1.033 98. 55 0.012
1.38 1.38 1.37 1. 36 1.043 1.043 1.035 1. 028
General 2.632.682.722.71 0.967 1.005 1.035 1.028
titration 2.632.69 2.68 2.62 0.967 1.013 1. 005 0. 960
d 2.582.612.642.59 0.929 0.952 0.975 0.937 0.976 93.10 0.034
2.572.652.632.63 0.922 0.982 0.967 0.967
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Fig. 1 Recovery efficiency quality control graph of standard NaHCO;
(The horizontal axes is measure times, the vertical axes is measure result, unit: mmol- L)
3.3
LY /T1251—1999 HCO;~
COs*~
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