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Adsorptive Characteristics and Influence Factors of Humic Acid on Lead in Soil

LI Guang-lin', WEI Shi-giang’, MOU Shu-sen’

(1. College of Basic Science and Technology, Southwest Agricultural University, Chongqing 400716, China; 2. College of Re-
sources and Environment, Southwest Agricultural University, Chongqing 400716, China)

Abstract: Adsorptive capacity and dynamics characteristics of humic acid on Ph** in soil are studied by using a lead ion selective
electrode. Influence factors including pH, temperature and ionic strength in the solution were tested. The results showed that ad-
sorptive capacity increased with the increase of pH or ionic strength of the solution, but decreased with the increase of temperature of
the solution. It has been found that the adsorption was in accordance with Linear isothermal adsorption (the regression coefficient is
0.958 1" ~0.954 7" ), when pH of the solution was under 4. 00, while that with Langmuir isothermal adsorption (the regression
coefficient is 0. 977 6" ~0.999 8 * ), when pH of the solution is between 4. 00 and 7. 00. We also discovered that stability of Ph**
— humic acid complex enhanced with the increase of pH value for the solution, but the increased pattern at pH <4. 0 obviously
differed from that at 4. 00<pH=<7. 00. This may be suggested that there were different reaction mechanisms at the two pH sections.

The average H* released by humic acid with a Ph>* was less than 1, and affected by both the temperature and ionic strength of the
solution.
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2 LB CR St i AR T 3 ) R AT LA B, SR 5
0. 1 mol - L' NaOH $2IUH MR /5 , B A 1: 1THCL £
pH M 2.0 A0 8w iR (B L) M HA(L
VE) , K UTIESF B HA TRV Al 55 DA A 08, 30F
— B alifl, PRali R R E S 2 (99.99% ), 1
4 f5 HA 554 8.37 mg - mL™', F &N 4.76
mg * mL~", KA &gl 0. 98% , TR IR O3 i 15
H A b Ph 21550 0. 043 wg + mL~',
1.2 iREH=*E
1. 2.1 IA) pH 45 T S5 0 fff 52 55

B HA 5 mL H1 1 mol + L™"KNO; 5 mL 4% 54 1y, &
F 9 4 (44 6 1) 100 mL =i rp , fE—41H 6 4
S, A BIIMAAS [FHE BE 9 Pb(NOs) o, i SN 3 P
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Table 1 HA’s isotherm adsorption of lead under different pH values (24 °C, ionic strength 0. 1)

o Linear Jj . Freundlich J7 ¢
S=KC+b S=KC"

3.01 S=1.0726C+0.046 0 0.958 1° S=0.748 3"
3.51 §S=1.4953C+0.1017 0.954 7" S=0.791 6 "8 *
4.00 §=2.0264C+0.1507 0.8955 $=0.923 0C"
4.52 §$=2.6074C+0.1925 0.808 6 S=1.2350C"%%7
5.03 §=3.0058C+0.225 4 0.725 2 S=1.4238C"* 8
5.51 S=3.760 7C+0.246 0 0.683 4 S=1.6677C"*""°
6.00 §5=6.3708C+0.249 6 0.737 3 $=1.959 2"+
6.49 S=13.3100C+0.2527 0.777 7 S$=2.5642C"*8°
6.99 S§$=40.670 0C +0.246 1 0.801 1 S=4.176 4" °

Langmuir J5 2
' S=8.0/(C+1/k) '
0.783 4 S=0.6431C/(C+1/1.651 4) 0.532 1
0.817 7 §=0.5219C/(C+1/6.406 2) 0.838 3
0.939 4° $=0.5513C/(C+1/16.1805)  0.9776""
0.964 3 $=0.5983C/(C+1/34.8205)  0.994 4"
0.952 1° $=0.6199C/(C+1/84.4555)  0.998 7"
0.927 1 $=0.656 1C/(C+1/214.6732)  0.999 8**
0.948 1° $=0.7244C/(C+1/352.4822)  0.999 7°"
0.952 5° $=0.798 6C/(C+1/736.555 1)  0.999 8"
0.9613°  S$=0.8628C/(C+1/1159.048 1)  0.999 4°

Hin=6 % «a=0.01 * % a=0.001,

1.0 r—*24C, 18=0. Imol.L'!
-#-24°C, IS=0. 2mol-L"!

T, 0.8
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Figure 1 Influences of temperature, ionic strength

and pH on adsorption
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Table 2 Influences of temperature and ionic strength on parameters of adsorption features

/G LRI B/ mgPh?* - g7'(C) -1 0% B AR RE r
e P 0.1 mol + L.7! 0.2 mol + L.7! 0.1 mol - L' 0.2 mol + L°! 0.1 mol *+ L™! 0.2 mol + L.7!
14 C 3.01 — — 2.28 2.89 0.997 6"~ 0.980 4"~
3.51 — — 2.93 3.27 0.9923"" 0.9890" "
4.01 597. 30 730. 24 12.53 11.32 0.992 1"~ 0.979 5~
4.52 691. 61 756. 01 13.17 12.51 0.996 0"~ 0.987 2"~
5.02 699. 38 799. 81 63.10 58.72 0.990 3"~ 0.990 5~
5.51 715.99 830. 04 91.89 89. 04 0.997 9"~ 0.993 2"~
6. 00 740. 51 958. 71 327. 60 108. 83 0.998 2"~ 0.990 3"~
6.49 800. 87 1 092.35 480. 24 452. 80 0.999 8~ 0.989 2"
6.99 890. 04 1 278. 40 935.17 470. 25 0.999 0"~ 0.9958" "
24 C 3.01 — — 1.07 1.46 0.958 1° 0.955 8"
3.51 — — 1.50 2.05 0.954 7" 0.958 9~
4.01 551.32 728. 68 16. 18 14.12 0.977 6~ 0.9816""
4.52 598. 31 775. 31 34.82 30.20 0.994 4™~ 0.982 7"
5.02 519.93 785.52 84. 46 60. 05 0.998 7~ 0.998 3"~
5.51 656. 09 821.19 214. 67 97.39 0.999 8~ 0.990 1~
6. 00 724. 44 939.70 352.48 118.74 0.999 7~ 0.988 8"~
6.49 798. 63 1 001.21 736.56 468. 52 0.999 8"~ 0.988 9"~
6.99 862.78 1239.10 1159.05 488. 61 0.999 4"~ 0.9890""

WHin=6 =% =0.01, = * =0.001,
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Table 3 Constants at different temperatures and pH values

M RRE (24 C) SMRE R4 C)
P ol oL 02ml L 0 fml-L ' 02mol L

3.01 1.073 1. 458 2. 241 3.456
3.51 1. 495 1.739 2,983 4.234
400 8921 8. 288 5.241 5.091
452 20.833 16. 330 9.107 8.972
5.0 52,365 47.170 30.356 25.130
5.51  140.850 97. 860 65.789 56.423
6.00  256.410 200. 160 119.010 103. 961
6.49  588.230 395. 603 384. 615 320.210
6.99  1000.001 625. 000 597. 601 530.210

M 3 B W, MR o pH B,
FRAFRRE NI .24 pH oA 3,51 A1 3. 01 1, W] —Ji
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Figure 2 Logarithms of the conditional stability constants as a func-
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tion of pH values
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Figure 3 Adsorbed amounts of lead by humic acid vs. time
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