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Abstract: [ Objective ] The effects of the adoption of nitrogen and phosphorus fertilizer on the passivation
effectiveness of super absorbent polymer(SAP) on heavy metal Pb and Cd in soil are studied in order to reveal
the coordination mechanism of moisture and fertilizer conservation and heavy metal pollution control, and
provide reference for SAP application rules. [ Methods] We adopted the soil column leaching method, testing
the impact of nitrogen and phosphorus fertilizer on SAP’ s passivation effectiveness on Pb and Cd in the
contaminated soil. [Results] When SAP dosage was 1. 0 g/kg in lead and cadmium contaminated soil, the effect of
nitrogen conservation and phosphorus activation synergism was better. Pb accumulative leaching loss amount
was reduced by 5. 1% compared with comparison group without SAP, and Cd was 13. 6% higher than the
contrasting group. In the comparison experiment of adding nitrogen and phosphorus fertilizer in the soil, it
showed that the accumulative leaching loss of Pb was increased by 76. 7% when soil with SAP treatment was
added with nitrogen fertilizer, the cumulative leaching loss of Cd increased by 47.6% ., and the cumulative
leaching loss of Pb was reduced by 26 % when adding with phosphate fertilizer, and the cumulative leaching
loss of Cd decreased by 20. 5% ; Besides, the cumulative leaching loss amount of Pb decreased by 2. 3% when
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adding nitrogen and phosphate fertilizer compound in the soil treated with SAP, and that of Cd increased by

8.3%. [Conclusion] SAP has the effect of conserving nitrogen and activating phosphorus, and has passivation

effect on Pb and Cd in soil; nitrogen fertilizer inhibites SAP’ s passivation effect on Pb and Cd, and

phosphate fertilizer promotes the work. Nitrogen and phosphate fertilizer compound on SAP’s passivation

impacts on Pb was not significant, and it inhibited the SAP’s work on Cd.

Keywords: super absorbent polymer; nitrogen fertilizers; phosphate fertilizers; Pb; Cd; passivation

R A 2SR G B A G A B R A R AR S
AT HESE KRR Y B3 al . H R 4 R e T RS
P (Ph) R (CDFE 47T Y If &, 82
fRRE 3 it . A gt S T IR AN AT Y
Z | ALY 35 % F1 10% ~20%, 29 75 % LA I B W
T A A HE R SO AR M A 7 A B i o
DX 35 A R A RN BR85S Y, R Ak L+ HEZE Y
WESR A 7= R A . 8 1w VR T e IR 2 v R i
M K AR & B R AL R T K Y5 G L DA IR AR N
UL, R LI E Z P, Cd A E &8T5 Y
HEh AT 2. 00X 107 hm?, 29 5 A Hk s i AR A 1/5,
TR B 1. 20 X 107 t, LR 3K 200 {2 T,
Shy i A 485 e B A S B GO JEER 1T il e (B 2020 4R
PR RE A FH 2 2 38 K AT 8h 7 2 ) AN 75 Y B R AT 3
TR C 570 ) RAB (G FH IR BT b L L 3% 40 kst + 4
i DG S RTTR) RIS Z Sy % 52 ot = | I~ 28 VNUT
3 3 S IR A RE L F B A LR - R R L B
R 4 e U AE R 8503, O (R aF - e B RN
AR ACE 2 3 R DO N AL L A g AR
AR SR FH 4 J At Ak RGO B B4 AR
IR - B R 250 I 00 B 7 9RE 0 L BR KR 2 B 2%
1) 15 W AR PR AR s o A b 3 1 Y55 G A 4 e s iR PR
RO RPN S I o1 o N ) ) 7 N s o
HEAK ARG B 5 K 43 F R R0 R ) 7 i A 4
TR R T 0 RO A R A it g R
PRAK I 55 PR 28 e A 08 2R 4t 0 60N R 38 40031 4
B 18, TYARN 27. 1967, BRET O F B L AR K R R — Fb
AT KR H B M SR K IR Y = 4k IR 5 W = 4 TR A
Yy, T3 Ao I R A A 1) B R S KT I I 45 5 A
LS AL - 3R TE S R EE S R AT DL S 4
J& AT 2% A DT Ak A 498 b F 4 JE L 0 P ke
4 A A W, R K X e P ok 2 50 % LA
b Cd Wb 80 %6 LA b A K A Ph W i B AR
60 % LA b %F Cd W Y B I 30 %0 A b o 44 7K 551 % 5 4
J& Pb,Cd itk 5k K + 458 pH, EC, 3l 20 & 37 4
AN HAT X AKGR A 5T 3 A e bR X
- 3 Ak T R e 5 TR, 0 9 P SRR AR AR A 7
JE Ak X 4 i B Ak 52 My TR B 2 3 0 B 5 R R
e = U AT A FH A2 X O K R At Ak - 4 R 4 TR ORI

SRR SY . AR AS G O AR O SR i L IR
PRIK X 42 J8 P, Cd Bk 880U M H ol Ak 32 AW IE
HYSZNE 5 7E Ry 8 7R T SR IE CR 45 0 43 Ji 1 Jeif
H PR PEBLE 8 2 SAP W HE AR AR F RS,
1 MR 5Tk
1.1 4

HES B RL AR K (SAP) , B ER 6 80, 13 (5
RURL B KWK Sy B B B i 350~400 £%,0. 25
~0. 177 mm, 6 5% 4 J0 &y £ A PR B 7k Ay A BR 2
GIE35

At 5 b T I AR RB IX A R 2 58020
em), T3¢ Cd &4 0.012 mg/kg,Pb &1 1. 16 mg/
kg, HHL 5. 90 g/kg, pH {H 7. 33, EC {H 0. 14 ms/
em, ZE X TEFE ISR 22 W) J5 ad 2 mm G 5

B} IR H, NCONH, L AR g4, 75 B 4k T
B A BRA ] 5 o @ R 85 Ca(H,PO,), » H,O, b2
ot PR Ak T ey A R )

bRV R AR R Y A DL B A R B
TSR D BEESFE M N MR 25 5,6
F 35 cm, TE IRV A IS E R e A /N LA AL
PR U B Z [B] e — 2 75 pm (B A .

— d A 50 mm, 4} 260 mm

| AR

350 mm

—
L—\'L X E BB AR (A J275 1 miE K

3

D[ e

—1

B1 THBREEMNIRES
1.2 RIEIEIT
1.2.1 #AFMNAESLIERARRFEFELSELH
Aty g X AR S00 g £ EHEE
Pb,Cd(Pb Jy fil§ B2 4% %5 Wi » 600 mg/kg, Cd K & IL5E



90 7k - B F e AR

%39 &

W, 10 mg/ke. $% W8 (PR 85 BR B AR ME (GB-
15618-1995) ) A3 [ 4% H + 1 & 4 J& 5 Yo Bk 1
ED)ELBEIE (JREK 1 g/kg, W BER 5 0. 75 g/kg)
SAP it 5 K, BHAK R 0,0.5,1.0,2.0
5. 0g/kg, 4 % & SAPO (CK), SAPO. 5, SAPI,
SAP2 fl SAP5 4bBE, ¥ SAP IR 414 A 4, Bk
A BENE RN FEAE T Pb.Cd &2 A5 0L -3, 4
AbFE 3 AT,

BRI 23 P9 20 5 — 2. ) R A i 200 ml
K s RA— R 8 B IR o foff - S o0 2 3T AR RN K L
B 15 D 1 K 4/ B R K B
(1 50 %0 B, K % fn 3, OF # 24 h, FRREE 200 ml
K A A 500 ml B L@ MR MR IE R (24 b,
ZIE N T M T 4R,

1.2.2 RARE LG SR KF 4L E LB 45
By kX OR— A BFIEXT SAP Hifk & 4
e (1 IR 5 55 F 9« A £ A E 500 ¢+, T4 )8 Pb
(FHTR Y W, 600 mg/kg) AN JRE 1 g/ke).,
SAP(1 g/kg) . JE A NEAFAE T 1 Pb V5 4 + 5. &%
B A GRINA— Pb) A, (F i — Cd), B, (SAP+
Ph),B, (SAP+Cd),C, (SAP+N+Pb),C, (SAP+N
+Cd) D, (SAP+P+Ph),D, (SAP+P+Cd) 8 >kt
B AL 3 AP AT, QABEIEE G X SAP flifk
H4JE Pb, Cd (kA 0 B 5% 5 & A CE N 48
Pb.Cd) .B(SAP+Pb+Cd) .C(N+P+Pb+Cd).D
(SAP+N-+P+Pb+Cd)4 A 4b B, 444 FE 3 43
1o BEAKME L RIF I,

1.3 MELIREFZ*

IR VRS VR AR ARUR Pt 5 D00 2 5 RV W EC R TR
SR E (DDS-307A B, | 4 Bl 22 A 2% 4y
AR D s Wk W pH A R B3 A kI E
(pH500 74, & [F CLEAN 27D 5 & &R H i i B2 A7
A% Ak 4y o e B I (HJ636-2012 48
GB11894-1989) 5 il & JH ik i B B 48 1k — SR B b 40
6 BE e 52 (GB11893-1989) 5 ik 14 T T 42 J@ o =
K HA S TICP-MS i 5224
1.4 #HiEAE

ST SPSS 17. 0 #1 Origin 9. 0 1 17 12 46 % 4 &b
BEMGE T 53H7

2 45
2.1 R BB A ARBRIE A E R

A0k $:3 v
2.1.1  HRERAAR RV FRD K Ak

UnTEL 2 B A AR BRER 1 YRR R B N L 20 4

TS ARy 16, 4% ~23. 7%, 35X & 1 T 1 Wk
VS I T S T AL L FL BRI 2 WOK ROK PR SR . B
Jo 3 MR AR TR Pt 2 H 45 1 2 R 25 58 K
SAP, 5 s SAP, . SAP, , SAP; bk ¥ W A 4 B 43 i) 2 %
M SAPO(CK) 4 99.7%,99.1%.,96.4%,91. 7% ., i}
B SAP Xf - 8K 73 fr H7 5 B SAP ¥ i = 19 3 2 1M
W2 KR SAP &4 Kok R | 7% 3R Ik e 52 45
KM BE A 6 K A A B ) W B RE

800 B SR D 3V
CO B2k C O8RS
—, 600
)
b
4
= 00
&
*® 200+
0
SAP, SAP,,  SAP, SAP, SAP,
SEH
B2 KEAEE R AR R
2.1.2 HERRE.HBEAELBEL /LT X

1—2 R FE B R MR G ks B 22 k. A
B R ZBMAR RS 55 SAP R #7 —Jt =
Wl 5 #

AR ZBMA RIS ITER .
y=41. 232> —55.021x+390. 11

W= B S I H 7 R
y=—1.841 8> +3.528 9x+3.847 1 (R*=0.6514)

2 SAP a0, 67 g/kg AR RPN E &
Ak, 0. 96 g/kg B # 2R BRI & &  FEA I
BBJE b, 24 SAP i J o SAP1(1. 0 g/kg) IR +
HER F R A, 3B R RS RO A BT AR
BRSO . R R, AR BRIk K il SAP
FH 3 0 58 5 B L 3X RT BE = R SAP AT DL
AR AE LW W PR R 43 F IR A 7 ) NH 4t
% IR 1 K St AN 0 R TS T SAP Y I B
AR ABMME SR EZBESN, Hid 21
SAP 7 BHAF 5 A Z B9k, BE R BFUK K &R SAP
FH 3 A 38 I Se 18 J5 980, 3 02 PR ok il o0 3 AE L4 b 5 [
FE 5 SAP A Ly /b 7K s PR o A0 AE 438 b [ L 1 Ak 1
T v 0 s M

 3—4 LW, H 48 Pb, Cd 1Y ik 25 & Bl i 15 1K
R B i b . P BBk 2 45 A B 43 51 & CK
f 85.6%,94.9%,75. 6 %0 F1 78. 2% ., Cd REFLMk A &=
SR CK 1% 97.4%,113. 6% ,124. 5% F1 137. 9%,
CEA A AR INA B R Pb.Cd B A5 Y+

(R*=0.968 1)



el

B S - SEURIE At T %o A 50 0 A 39 R Y B R B T 91

b B SAP HI R . Ph 2B Ok S 5 98
Aiad, AT RE SR O SAP Gl FR H RR Sk AF B A 1Y
T B ST R B = 4 AR S5 4+ P 19 L A 23 1 Tl %
T i A 1% 35 R T A 1 2 5 A DT T RS R [
Frreg 75 Cd 9 R K 2 i g 2. X 2 I
SAP i b HEAT BOK it B 35 o 42 XV P Cd 1) B
P Cd 54k . 5035 58 B 5 0] A6 FR A W) BB 9 1 SAP

FE 43 0] (1 3 TR 2 J3 344 o 3 ol 2 T S 40 & A8 1 4
B e DL E A SAP N EEEY . BRI RE SAP H i 1
I, SAP X} Pb &l {55 8, % Cd Bl Ak U AR 7
Pb,Cd &5 4 rh SAP jifi &K 1. 0 g/kg + i
SAP (¥ RS Wl 581 e by BRI Ph i BRI K = R
119. 44 ug/kg 4, e CK BRI k> 5. 1%;Cd 1y
SRR 11,19 pg/ke +. 1L CK £ 13.6%.,

F1 AEALEBETHEMITEFHNIREZRERKEKE mg
Ak B AN )R IR B R BRIk
1w 2 W) %3 4w SRR
SAP, 208. 65+6. 40" 125. 0245, 80° 32.1643. 96" 21.274+1.08° 387.10°
SAP, 5 206. 0642, 04" 105. 4243, 20" 20.11+4.41° 49.34+2.50" 380. 93"
SAP, 213.0942. 69" 104. 2042. 05" 30.8243. 73" 22.1943.33° 370. 30"
SAP, 231.95411. 22° 124.26+1. 65° 62. 6445, 46 27.1441. 09" 445, 99°
SAP; 228.06410. 49° 130. 25+10. 87¢ 58.3046. 58" 29.5742. 35" 446, 47¢

TE B R A S BORMARE 22 B0 R I T B RN 22 S e M R B R OR R s e 2 S AR P R R A R 2 R . TR,

x2 AAKEBETEMITEFHNBEZERKEKE mg
- R IR 9k s Bl 22 R Ak ik
1R 552 55 3% 55 4R SR R G
SAP, 1.234+0.02" 1.56+0.03" 0.924-0. 02" 0.4940.02¢ 4. 20"
SAP, 5 1.24+0.09* 1.2440.03" 1.0440.01" 0.69+0.01" 4.21°
SAP, 1.36+0.02" 1.97+0.03" 1.84+0.01* 1.07+0.05* 6. 24*
SAP, 0.7640.02° 1.0140. 04¢ 0.9840.01° 0.6740.01° 3.42°
SAP; 0.6340.02¢ 0.8640.01¢ 0.8440.03" 0.1340.01¢ 3. 46°
150 R ——— 2.2 RBERESAMRAFNELESES FEIH
0 CO%2k C %R R SR
2 - =/ 2.2.1 F B R AR A S A A 4B 2 A R
gﬂj o : - A BEAE AT SAP #i4k T 4 J8 Pb 15 Ye -+ 3 1 bk v R0
§ oll - ) (F23)F W, & Pb iy 4 A4 P, N SAP () B,
i - T (SAP+PY A B A, (Pb)4 Y& P ikt 1 08 /) 5 {H 7%
Ay
30} HEUIE ) SAP A B C, (SAP+N+Ph) iy Pb 2 #1 ik
0 O H X B AL (P AN 57. 0%, 8 B, (SAP+Pb) 3

SAP,  SAP,, SAP, SAP,  SAP,
g

3 AENETRAMEEN PO KAKEE

47 mmgar mmssn

12l CO%Fex COFK .
[=11)
2 10} .
m{ .
#®8f T
= 1 -
& 6f i
B
5 4

21

0

SAP,  SAP,, SAP, SAP,  SAP,
SR

B4 AELETAMTENCKBKRKE

i 76. 7% . UiB SAP XF Pb (B b A — i R /B
W1 A 3 Ph ks, X AT RS I R IR i A S LK
e 7 e ) B TR A AR R A R R A AR AR D A 12 48 pH
HFEAG, L3 iy P 153 2036 1k, st JAE B )5
NH, %4 54 SAP RumyB &+ B R 1. [
& B, D, (SAP+P+Pb) By Pb R MK & & A
(Pb) ., B, (SAP+Pb) {4 65. 7 % Fl 74. 0 % . i3, B W A w]
{23k SAP X Pb By B4, 3X W] He 2 PR R 8 0 it A 1 18
& b BRI PO L 5 R IEP RIUKES P
B AE BCTCVE o AT R I -3 v P & 5,

2.2.2 R.ERRE T SAP 44 & & B 4B kK 3 B
R BEAEXT SAP Eifb E 4 )8 Cd 5 Y 38 1) bk s 240
(R HFEW N SAP A FE Y B, (SAP+Cd iy Cd &
R 2 B 2 % B AL (CdD 1 80. 8%, B s i & AE 1Y



92 IK - A 3 4R 5539 4
SAP b3 C,(SAP+N+CD Y Cd BFMEEEX  79.5% ., ULABEAR ML B SAP XF Cd 41k, 7T fE & i

HEA, (Cd) B8 m 19. 3%, % B, (SAP + Cd) # Jin
A7.6 %0 BLIATE Cd 15 4% + 4 h SAP A #lifk Cd 200 .
B it & UIE J5 . BRI SAP %F Cd stk & i,
B AR SAP AbH D, (SAP+P+Cd) ) Cd EFH
Wk B2 A, (Cd), B, (SAP + Cd) 1Y 64. 2% A

%3

8 T2 5 e A\ - 398 2 4 1 - 9 v g o P A B L T A
55 B AE AR B0 0 5 4 AN L AT 5% e 4 Cd i 3
PO TE S RS A e R Z T KR
Me) 5 A — i ik A R B 45 A B Ak A W T A 8 R A%
PR AT Cd HPTTE , MRS 58 Cd 1 TE

B—R BOETHEMNLTIENPhiKEE ng
it AN TR] v KL P Rk 1
1K 52 93K %4l ZRUK K &
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C(N+P+Pb+Cd) 7.2140.62° 4,1640. 56° 0.87+0.07" 0.2940.07° 12.53°
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