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1
Table 1 Some physical and chemical properties of soils for test in pot experiment

. . CaCOs CEC Contents of heavy metal
0.M Total N Available N Avaiable P pH"

Soil type  Texture (g kg™ 1) (‘emol kg™ 1) (mg kg~ ])
(gke™)  (gkgh) (mgke™!) (mgkg™)
Pb Cd
11. 1 0. 35 51.06 2.67 8 30 3.2 20. 69 30.54 Q0 839
10.9 0. 60 68. 04 1.40 818 56.0 24. 18 33.59 0 M2

Mechanical canposttion( % )

Soil type
> 0.25 mm 025~ 0.05mm 0.05~ 00l mm 0.01~ 0.005 mm 0.005~ 0.00l mm < 0.00l mm
0 49 15. 89 51 58 627 7. 10 18. 67
08 16. 24 44 07 979 8. 57 20. 48
HpH =251
2
Table2 Same physical and chemical properties of soils for test in the field
N N P
No. (0~ 20 an) pH oM Total N Available N TotatP
Location Irigation type (s ke (skg (mgkg™")  (gkg )
1 s 8.36 12. 4 0 60 51.2 1.5
2 s 8.40 12.1 068 52.9 1.37
3 s 8.17 16. 0 0% 70. 6 1.99
4 s 8.39 11. 8 Q76 64.3 1.38
5 s 8.45 15.3 (%) 45. 1 1. 88
6 s 8.20 4.7 08 84.8 1.47
7 s 8.22 12.8 075 52.9 1.33
8 s 8. 40 14. 2 Q77 45.5 1. 55
9 s 8.36 12.5 093 31.6 1. 86
10 s 8.30 25. 1 109 60.5 2.78
1 s 8.10 16. 3 1 06 46.4 2.18
12 8.32 17.7 Q75 52.8 1.56
13 8.15 36. 6 147 93.1 1.61
14 7.86 2.4 137 121. 1 1.92

15 7.76 37.0 Q99 84.7

—_
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P < 0.01 mm
Available P CEC Cats Content of heavy metal (mg kg )
Y mekey Y ERED pal da) P cd
1 2 80 2. 56 14 8 358 27.48 0 530
2 13 4 23.18 29 6 34 10 24.97 0 700
3 72 6 21.23 14 4 30 45 33.25 0 858
4 307 25.61 40 2 49 65 30. 28 0 90
5 134 26.73 420 34 56 36.91 1. 009
6 22 4 23.24 14 6 36 33 40. 50 1 047
7 10 4 21.76 26 4 3775 38.37 1 050
8 22 4 2.71 328 257 32.02 0 798
9 62 4 2.38 36 0 2579 41.48 0 680
10 935 24.27 36 4 34 56 36. 94 0 &0
11 72 0 19.51 390 27. 01 45.26 0912
12 10 1 20.26 532 32 52 37.35 0 970
13 16 8 25.69 28 4 32 11 62.17 Q0 A4
14 755 23.91 74 3 31 09 53.34 1 020
15 576 24. 39 330 28 8 57.61 1 050
C1~7 8~ 15
12
d 1989
Tessier (7 MgCly s NaAc s
HOAC , HNOs  H202 )
2
21 CdPb
211 ad (1) 3 4 s s
Cd , )
Cd ,Cd
Cd < 1mgkg ', <5mgkg !, > >
> > , 55% ~ 15% , 35% ~ 75%
Cd > 1 mg kg l, > Smg kg ! s > >
> > Chlopecka[g] s s
(2) 5 6 , ,
, p
<1 0mgkg™" > > > > ,
Cd> LOmgke ', Cd .
212 (1) 3 4 , , Pb



396 40
3
Tale3 Disribution of Cd and Pb forms in meadow cirnamon soils for pot experiment
Heavy  Added Exchangeable  Carbonate canbined ~ Fe-Mn oxide combined ~ Organic canbined Residual
metal (mgke ') (mgkg™") (%) (mgke™') (%) (megkg!) (%) (mghg™") (%) (mghke™") (%)
0 — — 206%0.31 796 902%0.28 348 38053 1502 10.90 411
10  0.26%001 0.2 3506%4.77 29.64 55.30%£463 46.47 7.12£05 602 20.56 17.38
Ph 300 1. 181001 0.38 100 90£9.07 32.81 127.2X2 79 41.48 8 %107 278 59.39 19.31
500 3122034 0.6 236 70£4.95 46.45 206. 11£7 8 40.4 13.14%0.01 2.58 50.50 9.91
1000 12.84%£2 21 1.27 477 48%3.30 47.36 342 #4%21. 32 33.97 49.03%3. 5% 4.86 126.39 12.54
0 — — 006%0.05 760 — — 0.16X005 1917 0.62 73.23
1 0.12£002 9.15 025%0.07 1819 005£0.04 3.3 0.26F005 19.33 0.68 50.02
cd 5 L11£030 19.77 1.3240.27 23.61 083%£0.19 14.8 0.%X00M 605 200 3569
10 352090 3404 3.58F0.46 33.96 203007 19.27 0.4F00 417 134 1272
50 17.8310 14 35. 39 14.52%£1.67 28.83 10.65*037 21. 14 0.74X001 1.48 6.64 3.17
4
Tabe4 Distribution of Cd and Pb forms in allivial meadow soils for pot experiment
Heavy  Added Exchangeable ~ Carbomate canbined ~ Fe-Mn oxide combined ~ Organic canbined Residual
metal (mgkg!) (mgke™!) (%) (mgke”!) (%) (mgkg!) (%) (mgke™!) (%) (mgke™!) (%)
0 0.2%£001 1.01 1.98%0.06 914 627F£0.31 2.8 5 4F033 2499 7.84 3601
100 150002 1.34 34.63%4.79 30.95 53 84+189 4 13 9.26+t047 827 1265 11.31
Ph 300 4 21123 1.46 122.80£192038.79 143.21+9 41 45.23 2.76F2.47 7.19 23.20 7.30
500 6. 631132 1.28 241 00£4.70 46.48 195 00E£25. 46 37.61 34.32%2. 17 6.62 41.58 8.02
1000 36.89%7 68 3. 62 513.2019 44 50.32 272 78E0 8 26.75 54.95%1.89 5.32 141.17 13.84
0 0.2*001 252 006%0. 02 824 — — 0.14%001 17.54 0.56 71.70
1 0.19%t012 3. 24 0.2220.08 1544 00@*0.01 1.5 0.21£001 1481 0.79 54.98
cd 5 L. 9+008 3.6 1.2010.26 22271 076%0.27 1430 0.20Ft0@ 543 116 21.90
10 4512030 42.71 3.00%0.27 2838 18*0.09 17.8 0.36EX001 3.45 0.80 7.59
50 23.69%2 23 47. 05 13.80£0.01 27.42 9 01£0.38 178 0.71£003 140 3.15 6.25
Pb s >
R 40% ~ 80% , s
Pb <300mgkg_1 R > ;> 300mgkg_] s
>
(2) 5 6 s Pb
s 65% s 75% R Pb
Pb > > > > s Pb

< 100mg kg71
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Table 5 Distrbution of Cd and Pb forms in field alluvial meadov soils
Heay Fxchingeable  Carbomate canbined Fe-Mn oxide combined Organic combined Resicual
metal (mgke™) (%) (mghkg™h) (%) (mgkg!) (%) (mghg™h) (%) (mghg™!) (%)
1 Q 46 1. 66 2.90 10.56 9.28 33 76 343 12. 47 11.48 41.55
2 - - 189 1157 829 330 3@ 1212 1076  43.11
Pb 3 L0 327 249 823 730 21% 43 1306 1803 5421
4 — — 3.25 10.73  10.26 33 &9 341 10. 26 13.36 4. 11
5 - - 389 1055 1257 3404 46 1266 1578 475
6 1% 312 354 875 730 1803 40l 991 2420 .76
7 L 16 3.2 3.72 10. 15 9.61 25 3 368 9. 60 20.23 52.20
1 006 103 012 2326 003 4% 01l 1989 022 4.4
2 - - 022 3148  — - 011 1500 0.38 .52
3 018 2.8 017 208 003 304 021 2407 027 3L32
cd 4 004 43 021 2087 0.0l 124 010 1043 061  61.92
5 - - 029 2866 008 78 02  23.03 041  40.62
6 014 1315 019 1841  — - 019 1767 053  50.77
7 021 1967 023 2229 0.0l 123 018 1755 041  3.26
6
Table 6 Distrbution of Cd and Pb forms in field meadow cinnamon soils
Heavy Exchangeable Carbonate canbined Fe-Mn oxide combined Organic combined Residual
metal (mgkg™") (%) (mgke™!) (%) (mgkg!) (%) (mgke™) (%) (mghke™h) (%)
8 - - 337 1051 145 4539 566  I7.66 847  26.44
9 L4 33 302 727 1651 398 43 1047 1620  39.06
Pb 1 228 504 372 822 1520 3338 500 1L05 19.06 4212
© L5 28 319 855 125 3364 A6 1251 1587 4248
13 2 81 4. 52 3.37 5.42 15 86 25 50 533 8.57 3.8l 55.99
i 38 691 3.09 579 1717 3219 1L 2L71 1782 33.40
15 632  10% 221 384 2046 35% 86l 1494 2002  34.74
8 009 1070 024 3066 0® 1070 07 2073 02 2.2l
9 008 1.5 012 1715 006 86 04 2040 029 428
cd 10 016 1863 022 2574 006 661 014 1651 027 345
1 0B 5.4 016 747 011 1229 019 2106 022  23.77
3 023 2400 017 1838 006 62 025 200 024 2540
14 030 2.8 015 1423 04 1360 02 267 017 16.23
15 0% 323 013 246 012 1097 02 208 022 2053
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213 CdPb , )
Cd Pb " Cd Pb CaCO3
) , Cd Pb ,
R Cd Pb ; 0~ 20 em s
(25~ 3.0) (3. 0) Pb ,
, 8l , Cd Pb )
pH )
22 CdPb
Cd Pb pH < 0.0l mm
7 > Cd Pb pH
, , Cd Pb ,
Cd Pb Cd Cd b pH s

7
Table 7 Relationship between content of heavy metal of various forms in field soils and is effect factors

pH

Soil type Heavy metal Form number 0. M. CEC Physical clay
I - 0.9610"* 0.4373 - 0.6938 - 0.3975
II 0. 8484" - 0.7565" 0.3370 0.3574
Pb 11 0.9340" - 0.6238 0.3898 0.3282
\Y 0. 3002 0.3743 - 0.0939 - 0.2627
v - 0.9065" 0. 5207 - 0.4771 - 02328
I - 0.9292* 0.3284 - 0.7146 - 0.2682
II 0.7134 - 0.1858 0.3365 - 0.2880
cd 11 0.4321 0.3888 0. 2429 - 0.2007
v - 0.2603 0.8137" - 0.2606 - 0.8302"
v 0.2915 - 0.6445 0. 4954 0.7517
I - 09414 0.7151 0. 5407 0.2505
II 0. 8135 - 0.8175" - 0.8289" ~ 0.4088
Pb 11 0.4431 - 0.633%9 - 0.5152 - 0.7909"
\Y 0.3790 0.3502 — 0.2%7 - 0.0085
v 0. 0440 0.1842 0.3353 0.5410
[ - 0.9656™ 0.7903" 0.3837 0. 3456
11 0.7922" - 0.5453 - 0.3102 - 0.0217
Cd 11 - 0.495 0. 0861 - 0.5144 - 0.4429
Y - 0.4537 0. 6038 0.2281 0. 0491
\Y - 07777 - 0.7058 - 0.19%8 - 0.2265
:n="T7, ros= 0.74, roog= 0.874; 1 - I , - , IV-

. V-
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DISTRIBUTION OF CADMIUM AND LEAD FORMS AND ITS AFFECTING
FACTORS IN SOILS OF HEBEI PROVINCE

Liu Xia! Liu She qing® Wang Shens-ai®
(1 College o Life Saence, Hebei Agricuburad University, Baoding, Heébei 071001, China)
(2 College o Resource and Erwironment, Hebei Agricultural University, Baoding, Hebet 071001, China)
(3 Agricultural Bureau f Baaling, Badling, Hebei 071000 China)

Summary

Successive extraction method was adopted to study the characteristics of chemical forms of Cd and Pb
in alluvial meadow soil and meadow cinnamon soil in the plain of Hebei, and the relationship between the
forms of Cd, Pb and fadors affed ing it by pot experiment and field sampling. The results showed tha Cd,
Pb cntents of exchangeable form increased and those of carbonate cambined and residual forms decreased
with the inarease of pollution extent in field soils. Cd, Pb cntents of exchangeable and carbonate com-
bined foms ncreased and those of organic and residual forms decreased with the increase of Cd, Pb added
concentration in pot soils. Most of Cd was present in the exchangeable form( the order is: EXC> CAB >
OXI> ORG> RES), and the most amount of Pb was associaed with the carbonate and Fe-Mn oxide com-
bined forms in heavy metal highly polluted soils. Inlowly polluted soils, the residual and organic forms of
Cd incresed significantly ( the order is: RES> CAB> ORG > EXC> OXI), and most of Pb was present
in Fe-Mn oxide combined and residual forms. The concentration and proportion of the exchangeable and
Fe-Mn oxide combined forms in alluvial meadow soil were lower than in meadow cinmamon soil. The major
factor which effed on the chemical forms of Cd, Pb in soils were pH and the organic content.

Key words Alluvial meadow soil, Cinnamon soil, Cadmium, Lead, Forms



