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Table 1  Water absorbent comparison of different kinds of SAP

KETK 6 WK AT

0.9%NaCl WKFEE  0.01%Ca>WKFE  0.05%Fe> K B

N U KK ] L N
TRIKFHIZERY Type of SAP Deionized  6th repeated water ARk FIRKIOK (T 0.9%NaCl Waetr 11£9%0.01% Ca™ 0.05% Fe* water
Tap-water Tap water reduce/%
Water reduce/% reduce/% water reduce/% reduce/%

RINIGILEN Sodium polyacrylate 894.4 65 282.8 68.4 91.3 97.0 89.2

e I sk

ﬁ/{‘}ﬂﬁﬁﬁ}?ﬁ%tw 522.4 72 243.6 53.4 84.8 94.3 92.3
Starch grafted sodium polyacrylate

M&%/%ﬁhﬁﬂ&ém 406.4 36 271.2 333 89.0 90.6 97.5
Aattapulgite/sodium polyacrylate

B i T T
IR SR 362.8 25 201.6 444 80.0 89.1 51.8

Humic acid/potassium polyacrylate
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AR 80%LA I s SAP B G M RME K G I E 42 &8 Ph FEAIK
69%VA I, Cd FEAIK 33% LA Lo WF5E & B, SAP S AR
1458 Pb.Cd MBI ALY 5 3 pH EC A WL SR
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HAGA 5 SAP X+ 4 @ V5 Yo R st Nl 4 A
WL A TRIFSE . 0 SAP XFBAASFIZ T 4 8 K HAE
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Table 2 Dry matter and heavy metal Pb.Cd content in ground part of soybean and maize to using environmental materials in soil

K5 Soybean

FoK Maize

AEHT 5 Treatment THMRT B4 Dry  Ph &4 Pb Content/ Cd %1t Cd Content/  AHEET & Dry  Pb &% & Pb Content/ Cd %% Cd Content/
Matter of plants/g (mg-kg™) (mg*kg™) Matter of plants/g (mg-keg™) (mg-kg™)
54 FI(FM+SAP+HA+FS)
Compund FI(FMsSAPHAES) 0.449 b 3.16 a 1151 a 0.507 a 3.58 a 17.11 a
54 F2(FS+HA+SAP)C
F2(FS+HA+SAP) 0.329 ab 4.09 a 14.62 ab 0.560 a 3.89 a 1444 a
K4 F3(FM+SAP+HA)C
F3(FM+SAP+HA) 0.294 a 4.15a 9.87 a 0.446 a 577 a 1283 a
JEFH R (HA ) Humic acid (HA) 0383 b 6.14 b 14.56 ab 0.311 a 10.76 b 2433 b
S = Q
FiORTRAGR(SAP) 0.261 a 410 a 9.16 a 1128 ¢ 347 a 1127 a
Super absorbent polymer(SAP)
B (FMDFlyash(FM) 0.207 a 621b 13.08 ab 0.880 b 405 a 20.47 ab
W 47(FS)Zolite (FS) 0.307 b 3.82a 14.16 ab 0.274 a 11.14 b 29.86 b
XFHE(CK)Control (CK) 0.278 b 13.31c 21.70 ¢ 0.406 a 1175 b 70.70 ¢

4 HiLH5RE

15 705 PR IKGR] (SAP) S I AF e AL~ 45 7K g — 33T E 2L
TR b, R A5 52 2 Ao A K £ TREFFE I
253 ZAERINESE S RS, XF SAP iR HIFLEIEASE
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LB e R TS g B . TR AR MRl
3 K L PR R A T T LK o PR ARE e 80R
PR SO, A 385 e B Th A H 4 s Bl
ARSI — LR

ARG AFHR SAP HFTE 0 2E AR , 45 A7 (R,
1o 3 1 PRKGR B TR SR (E 7 TR A — g L EA
TRET SAP 77 bW, 1) Z2 0REDT 1) A JiE o B R 2E
o, SAP JSURRIR) 2 , AU AT IR R N IR TR , A e
SR . VR TN A 55 D JRORHIE A TR B ] A ) K A
PRI, IR T = A K B 25 1] o A, 25 0
BEFHEAR AR S WA RE 5 SR REE SR ™ i, andh:
ity A DX 57 i ) 7K A PR 5 R R 7K PR R  3 |
ACH A M 2k R A S5 PROK ARG 7 il . — RS SAP #Y
PLFSERRAIE S, AL 4% SAP Xt S M 1 R0 0L I R )it
SAP X K HE AR50 FH 452 J 15 s PR [R] AP 48 Ak TR AT, A B
SAP R L SEFNAO AR )7 B PRIE R W [l Sy
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Application of super absorbent polymer in water and fertilizer conversation
of soil and pollution management

Huang Zhanbin, Sun Pengcheng, Zhong Jian, Chen Yufei
(School of Chemical and Environmental Engineering, China University of Mining and Technology-Beijing, Betjing 100083, China)

Abstract: Super Absorbent Polymer (SAP) is one kind of polymer with function of strong water absorbent and conservation.
It has been paid attention to application in agricultural production, soil & water conservation and the pollution management
in recent years. SAP is synthesized by natural hydrophilic monocase with cosslinking agent and initiator; there are three
kinds of reaction type, such as graft copolymerization, carboxymethyl reaction and crosslinking reaction. Based on the raw
material and synthetics techniques, the type of SAP can be divided into organic monocase polymer (such as Sodium
Polyacrylate), starch polymer (such as starch graft acrylic acid sodium), organic-inorganic compound polymer (such as
Bump/sodium polyacrylate) and organic monocase and functional component polymer(such as humic acid polymer). In order
to summarize the new achievement of SAP research and analysis the development direction, based on authors” research
accumulation and the literature’s review, the paper reviews SAP development history, and summarizes the acting principle
system of SAP, including five aspects. First is the principle of water absorbing, retaining and releasing of SAP itself. SAP
can absorb deionized water 400~600 times or tap water 100 time of itself weight by method of water absorption and the
swelling, and more than 85% water can be used by plants. Second is the principle of SAP improving soil and water
conservation. SAP can improve the soil aggregate structure, increase the soil porosity and water infiltration, and reduce the
evaporation of soil surface. Third is the principle of effect on SAP raising the use ratio of fertilizer, pesticide and other
chemical materials. On fertilizer conservation and the use efficiency, SAP has the function on controlling nitrogen release
and increasing the phosphorus release in soil. The key rule of SAP is major on reducing the rate of nitrogen release owing to
nitrogen ions exchanged with functional groups of SAP and soil, the effect is stronger with increasing of SAP amount in soil.
Meanwhile, SAP can increase the release rate of phosphorus fertilizer owing to the activating of soil phosphates. Fourth is
the principle of effect on SAP raising water use efficiency by adjusting the plant physiological function to raise water use
efficiency. This is related with SAP use way, in normal SAP is used in pot or furrow, this way can supply water directly for
part root of plants, and other part root is in drought that can make plant root produce hormone ABA, and which can be
moved to leaf to adjust stomata optimally for water use efficiency. Fifth is the principle of SAP effect on soil heavy metal
immobilization. Heavy metal pollution in soil is a very serious problem in farmland environmental protection in China,
especially Cd and Pb compound pollution. The experimental certificated that SAP and the compound materials can
decrease over 50% heavy metal Pb and 80% Cd absorbent by maize in soil, and also immobilized over 69% Pb and 33% Cd
absorbent by soybean in soil. On the other hands, the paper also analyzes the research development in agricultural
production, vegetation construction, soil & water conservation and the pollution management, especially on water and
fertilizer conservation and the high efficiency use, heavy metal pollution management of soil, etc. According to the exiting
problems and practice production requirement, the development direction of SAP is to enhance the develop new type of
SAP, strengthen the application basic research and the extensive technology transfer in future.

Keywords: soils; pollution; agriculture; super absorbent polymer(SAP); soil improving ; soil & water conservation; water

and fertilizer use efficiency; heavy metal pollution



