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Effects of Functional Fertilizer Prepared by Thiol Modified Bentonite on Cd and Pb in Soil

LI Yuan-yuan,ZHU Huang-rong, CHEN Ya-gang et al  ( Guangdong Province Research Center for Geoanalysis, Guangzhou, Guangdong
510080)
Abstract
tion rate. [ Method | Thiol modified bentonite was used to prepare functional fertilizer ,and study its remediation effect on Cd,Pb pollution in soil.

[ Objective | The aim was to provide scientific basis for remediation of heavy metal pollution in soil and improvment of fertilizer utiliza-

[ Result] The results of pot experiment show ed that functional fertilizers can increase crop yield to varying degrees. For different degrees of cad-
mium pollution in the soil ,functional potash or functional potash mixed with functional nitrogen and functional phosphate are better to remedy pol-
luted soil. For different degrees of lead pollution in the soil ,functional phosphate is the best alternative. And for the complex pollution of cadmium
and lead in the soil , functional potash mixed with functional nitrogen and functional phosphate is the best alternative. The inactivation of functional
fertilizers for cadmium and lead is functional fertilizers make heavy metals from the active state to stable state. [ Conclusion ] Functional fertilizer

has certain efficiency and can provide nutrients for soil.
Key words Functional ; Fertilizer; Soil; Remediation; Heavy metal
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1.2 KiEi&it

1.2.1  DhEERIAEREXE Cd** (Ph* AW FFHRG . 2 AE R AR
FHEEN 0.125 g, Cd** (Pb** B4 4R e J3E 431 15 Bk 50,100,
200,400,500 800 .1 000 .1 100 .1 200 mg/L, [ .y 1: 200,
Cd** 1 BHASE SR pH A 6.0, Pb” " I R E8 SR pH 47 5.0,
F25 CHE 200 v/min $#7% 1 h, .0 5 min, ;L VS,
ICP - OES Jllj5¢ Cd** .Pb’* ¥ JiE

1.2.2 Zkialys, B2 AR RE, SOmas inoh e AU & B
BFRIEALI TR A IN DR AL A B E AL, 3 AN YL
BE 19 AN EL(R 1) . Bt 2.5 kg, F R
TINATIRERIAC Y, 5t /0185 . MAEZIR B DK, EAE AR M
TIP3 ~ 4 d BARSE N . KNSR R
2 d ARk, BEAL S bR, AR R 5 20 K EAEAL 3 B
AR 41 d SR, RE /N SR AE W B, SO T AR R SR
ICP — MS 3l A ik Cd \Pb £ &, R BCR a2 - 3eRE
Cd.Pb 45,

2 ZER5HH

2.1 IhEBYRERIAEFES BN KR IR BBk
I E S 8 0 ) RE Y AT R A A AL B B B i, 43l
k15 222.00.3 133.52 27 176.03 mg/kg,

2.2 IpEEBUAEARIXT Ca** P’ HIBANIRE 2 )
S, DAL AP M Sk R £ 1 ) e R R A AE ke
Cd** \Pb** H W B BE 11 A5 — € B9 22 53, ) filg R0 460 40 JE b
C®* M R 3 4, W BB 43310 Oy 48. 78 1 48. 31 me/g,
T LB 78 g HE X Ph™ (i Wiz B A ) e ik, W B 4 o 322. 58
me/ g, R, 7 SE R A e D e B L A0 5 ) B A T i
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Table 1 Design of pot experiment

75 Qb P it
Serial No. Treatment Design

1 J =% R B4 R AR5 Y+

2 SR + 1% FikE K AT eI HR N 1% Y%k K AR

3 JR XTI + 1% 3% N AR TEJR A 1% (a5 N R

4 JR XTI + 1% 5%k PR FEIE RN 1% BFi sk P AL

5 JE A X8 + 1% Fik NKP FEJE AN 1% BFRFE NKP AR

6 Cd2/Ph250 it it TEJE AL oK Cd Ph {5 44Uk B2 435I BC % 2 mg/kg K 250 mg/kg
7 Cd2/Ph250 X8 + 1% 3K K A 1E Cd2/Ph250 y59% +Hifsiin 1% ik K A
8 Cd2/Pb250 %R + 1% %kt N AL 7E Cd2/Ph250 5%+ P 1% $idk N L
9 Cd2/Pb250 X M8 +1% %3 P AL 1 Cd2/Pb250 {54 + sl 1% i3t P AR

10 Cd2/Ph250 XfHE + 1% %Kk NKP i TE Cd2/Ph250 {544 + HER N 1% %i Bk NKP it
11 Cd2/Ph250 X} HE + 2% 54k K B TE Cd2/Ph250 54 &P s 1% ik K T
12 Cd2/Ph250 XFHE + 2% %Kk N JIE TE Cd2/Ph250 V53 + Hifsin 1% ik N AR
13 Cd2/Ph250 % H& + 2% 3L P A0 1E Cd2/Ph250 154+ Hh s N 1% Fidd P R
14 Cd2/Pb250 Xt HR + 2% Hi%k NKP it 16 Cd2/Ph250 V5 4x + H ¥R 1% %3 NKP A
15 Cd3/Pb500 i i TEJR At 8% Cd Pb 15 YLk 451 22 2 me/kg J 250 mg/kg
16 Cd3/PbS00 % 18 + 1% %k K B 1 Cd3/Pb500 ¥5 42+ H i 1% %%k K AL
17 Cd3/Ph500 Xt +1% #i%e N R 1 Cd3/Pb300 J54 + H sl 1% %3t N R
18 Cd3/Pb500 X HE + 1% %kt P AL 1E Cd3/Pb300 544+ H ¥ 1% %L P AR
19 Cd3/Pb500 X8 + 1% %3t NKP 7E Cd3/Ph500 54 + H RN 1% i3 KNP it

F2 IHBLEIGE B RIERS Ca*T Ph HOIANIRE & A AEERA I A0, /NI SRE%T Cd Wb 2 AR, T DI
Table 2 The saturated adsorption capacity of functional nitrogen, FIEAEG R A3 I, /N SR W Cd R4 327 FE A s B

. s 2+ 24+
phosphorus, potassium fertilizer to Cd"* and Pb mg/g 5B TETNRERINIE 1% Fn S0 F L ShARE R D K 3 e
Eﬂ+ﬁ£ﬂ CA™ fRIRHERE  Pb SR A MRS ACRL AN S Cd B 43 B R AR
ertilizer Cd** saturated Pb” " saturated . 2 A 3 =% —

types adsorption capacity adsorption capacity 36.56% En 38.79% ,Wﬁﬁﬁ]ﬁﬁﬁ!ﬂlﬂﬂ 2% mﬁui%{t{:_l: ’ 4‘%
IfE R EUR 48.78 140. 85 Ad/NEZET Cd A8 Fe X BEFRAIR 63. 97% Fi1 64.10%
Fjunzzgjﬂ;itmgm 2.3.2.2  XP/NEZEMR Pb (W52 o AE N IR RR B S Yy £
IR 25.19 322.58 . .. . . e U
Functional phosphorus o I T RERYBEAL A REASIRAR/IN A S8 Ph B IR I, 3805
DIRERLHTAL 48.31 98.04 YLRLEE I, DHRERIBEAC XS P BB AL/ AR A 0 L W

Functional potassium

2.3 BHABER

2.3.1 Dine AR/ N ESRAEK A, A1 AL A
Ji A FAS [ B 4 15 e AR B 109 - 438 rp I i Th g AU AT AL T 2
ARV BE B /N A SR AR W i, BT ) 2 i D R AL I R
AN WA EY A K L SR &

2.3.2  DiReRIAEL/INA SR 2 Cd Pb 1520
2.3.2.1  XP/NERRUL Cd Bsgm . MR 2 \T 0L, - HErp i
SNTIRERI AR XS A AR UL FR BB, 7E 3 BRI V5 Je it B 4 1
PRI R AR A B D RE Y AL B IR A IR RS R
/N SR Cd BRI ; T D BB S B REA 1R /N 1 SRl
Cd AYVE R, 4 ) 2 T R 25 0N 8 41 20 I 45 T il 28 gl AT
B . A RFITRI NH (A /R AT A2 BEVES X Cd it
W, SRS TP Cd* T 4 Cd° T 354 1 e vh JL AR 41 s 32
TR PR 7 25, AT A 338 PP B OIS AL B R o 7 Cd2/
Ph250 {52 4= v AN [a] S It 04 T e 28 NEARE X6 /0N 1 32 g i
Cd Byt i 3, B DIse BUAR IE Je T e 4 B TR

ARG b Ph BRI A, AT PRI L, e
VR P SEAE | T A AR U R AEAL RN
JICITE T A - 3 A [ 5, T2 IOMER (TR B A B 4, A
MR %t Ph ARl ™ o AP 2 )AL, 78 J5 - e Cd2/
Ph250 754 L IER A M RE R A XS Pb A — & RSt AE
J, i Cd3/PbS00 5 i, How /NSl Ph A7 i ik
YEH . BmIaeRIZAEXT Pb £ Cd2/Pb250 ,Cd3/Ph500 5 4
SRR T, (H7E Cd2/Ph250 53¢ + v B
A AR, OO P A B 2 A A Al A I i
YERT. TR 5 W 2 g B & Wik B IE, 7 Cd2/Ph250
Cd3/PbS00 y55¢ + Xt Ph 334 R4 p AL T, 7 Cd2/
Pb250 H, B SHRERUAT AL W NE S ke A AE R A4 28 e 484
HXS Ph Bl AE P BORGB R 25 R 7 D RE AL
TRA NERHAS I} 2% I, AT i/ Ph 5 FOuE 2y
KA 60. 66% I 80.07% ,

2.3.3  DIRERUALAELRT Cd \Pb 1E L3P IRAF I A5 A5, B
GxJm Cd \Pb LI ML 2 A T e rh, Herh s R B
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Fig.1 Effects of adding functional fertilizer on fresh weight of Chinese cabbage
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Fig.2 Effects of adding functional fertilizer on Chinese cabbage aboveground Cd,Pb content
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