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1.2 BRH*E
1.2.1 RAMARAKERGMNE HHKRO0.50 ¢
RAKF EACLHKENB LM (200 B)ETFH,48
Fi 20 em, T 15 cmo HE A F K B8 F 4 51K
A 500 mL ¥ BE N 2%05%0 8%0ff] NaCl ,MgCl, ,CaCl,
FeCL JRE MM BALKB P, L EHFELBRAK
24 hjG KAREERSE, S8 1 h, FREER KA
KN TER,BMBRINES, SllEER
BT AR THH R Rk A%
Q= (M- M)/M, (1)

A, Q HRKRBBRAMEE(e/g) s My ABIKRTR
K ER(g); My ARKERAKFHER(g),
1.2.2 #AFRAKMNEREGLBHAGLEE
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2.1 HBEAXIHERKABRKGEENEE

R1H3FFEARERRERE B S 0T KHF
R, EEEFKPCIR)PAM.WT # HM {£KH 8
KA 2R 4y B 231.1.348.4 g/g M 470.1 g/g, KA
ek o #4514 120.0.165.8 g/g 1 171.8 g/g, %
B Rk R KA R A5 o3t A 51.9%.47.6%
1 36.6%, PAM\WT #1 HM {2 7K 7| ZE 8%of NaCl.
MgCl, . CaCl, \FeCl, 7 W 0 i) MR 7K £5 32 43 51 4y 45.3.
10.0.8.9.6.4g/g,52.9.18.0.14.8.9.2 g/g 1 54.5.
7.3.6.6.4.8 g/g, HABI A BB 19.6%.4.3%
3.8%.2.8%,15.2%.5.2%4.3%.2.6% #111.6% -
1.5%.1.4%.1.0% ., RALEARKMEBERFR
KRR AKERREEEFKPHERRH TR,
ELBE & VS0 BE 9 38 KT F B X3 F Rl — 2 B Wk
BB TEENHBRKERHERYRANR:Nat <
Mgt <Ca®* <Fe* . TTABRBEREFHRFRM
BREXMFEAABKEENNHEASHE BE
FERHFEEEORR e, BT EX, W /E R b
B, 1% Flory - Hugginsd MR KB L), X Bt F
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ERB/D, WIBNRAKEHFEME, FTLUR S, BR
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F— 5 BY T 26 v B8, 7T 34 38 4R K 59 A0 d 20 ok 1),
B FORK 5T h 4 M BUBRME , B7 76 8 I B R % 8
WEBABEEFMERKRUBERERR.
2.2 SEHEBER 3 HEKFRAEEHKE

F£ 28 3 F R KR ZEA [F SRUIE T P 0 R oK A
%, PAM.WT 1 HM 27K 7 7E 8% HY IR & T ER 4P .
FAGEEB P RAKERSA KR 230.1.59.3.44.5
2/8,330.6.59.6.47.1 g/g 1 447.8.71.4.53.6 g/g,
AR X RAY 99.5%.25.7%.19.2%,94.9%.
17.1%,13.5% 1 95.2% .15.2% .11.4%, R A%
RS BB B PR RKERRAELE
FRPEEBRRO TR, 3 fF AR X R K F &AM
ZRYHERAN - RE <WBRH < Hbs&. 3085
7K P E AR P W R B HE BB R BL N : PAM < WT < HM,

HPREBBMRAFNBRAKERILLFEAEW,
BERANRENDTELAY . FRESANTR
R AAKAERERE, TURSZEHRKE
ME454E, RAKIESBA KB ERFEN, AR 182
UES, R HRA M RARANOERDNT
CaCl,\MgCl, \ FeCly , 1B [F] ¥ B % 0 ¥ BE Y 3% m 4% K

70 0 82 7K A 2R R

%1 RAFEFERBEPHBAKEE(g/g) )
Table 1 Water absorbing capacity of SAP in different salt solutions

HEWAT e B (%0) FRIK I 2K SAP variety
Solution variety Concentration PAM WT M
EMWFK(CK) _

Deionizod water 231.1 348.4 470.1
Bfk - 120.0 165.8 1m.8
Tap water
2 81.5 88.2 105.2
NaCl ¥ ¥
NaCl solution 5 64.0 67.9 82.2
8 45.3 52.9 54.5
. 2 21.1 38.0 17.9

MgCl, %

MgCl, solution 5 15.7 2.0 12.0
8 10.0 18.0 7.3
" 2 14.4 27.4 8.1
CaCl, ¥
CaCl, solution 5 13.8 17.3 7.1
8 8.9 14.8 6.6
" 2 7.7 10.4 5.2
FeCl, ¥
FeCl, solution 3 6.8 9.4 4.9
8

6.4 9.2 4.8

22 RANEFFEBBBBAHBARERE(g/5)

Table 2 Water absorbing capacity of SAP in different nitrogen solutions

nEXKY KA SAP variety

Ni W (%)
itrogenous Co on
fertilizer variety ntrati PAM wT HM
EZW|FK(CK)
Deionized water 21.1 348.4  470.1
2 229.6 330.1 451.9
mmm 5 229.8 3347 448.2
Urea solution
8 230.1 330.6 47.8
2 101.8 105.8 136.8
WA
KNO, solution s 78.8 85.3 99.4
8 59.3 59.6 71.4
2 77.6 73.3 101.8
f RiR: 338
NH,CI solution 5 62.2 56.3 72.3
8

4.5 47.1 53.6
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St H8 (CKNp) BT 39.9%.50.1% .54.4%,
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FHTMPHBARKABRAE L RO, R
MA LB KHEVE LB, BHE KR ARNH
i, LMK HHBRE. PAM.WT fl HM {R7K
FIZEHE F 2%06%0+10%0 F & ,0 ~ 0.50 MPa + 3K
1 2 B B K 4 Bkt BB (CKNp) 4 st T

0.7
0.6
~ 05
E
S o
=& 04
=5
: S 03
4 =
> 02
Fs
0.1
0.0
0.0 0.1 0.2 03 0.4 0.5
1 1% K B F)(MPa)
Soil water suction
0.7
—— CKNo
0.6 —8— PAM:No
0.5 —a— HM:No
—>¢— WT:No

#HE1& k B(em’/em)
Water content

0.0 0.1 0.2 03 0.4 0.5

1 KB F1(MPa)
Soil water suction

0.7

~—&— CKNo

—f— PAM:No

—A— HM;sNo

—>€— WT:iNe

0.6

0.5

Water content

A KK R(cmem?)

0.0 0.1 0.2 0.3 0.4 0.5
1 KR S(MPa)

Soil water suction

41.1%.50.6%.8.7%,42.7%.52.6%.44.0% A
44.2%.50.3%.8.8% . FRAKFIEFARNY 6%0,0 ~
0.50 MPa 1 3Rk W& f1 Z 1] 3 Fh R 7K F) &b 28 4 B4R
BUARKIERBR, —H L HP 0~0.50 MPa
BRATRFOKBRES TEYOH AR, T RARKH
HARAREEE K, FENRFHKER S BIEYREK
FIA.

Water content

H B & K B(cm’/em’)

0.0 0.1 0.2 03 0.4 0.5
+ 3% K % S)(MPa)

Soil water suction

0.7
L —&— CKNi
0.6 —&— PAM:N:
~ 0.5 ~fr— HM:N:
= .
S —é— WT:N:
ES
8=
w3
¥ 8
4 8
& E
*®
0.0 . . . "
0.0 0.1 02 03 04 0.5
11K JI(MPa)
Soil water suction
0.7
—&— CKN:
06 —@— PAM:N
o~ —&— HM:N:
E 0.5
2 = —>— WT:N1
E L
R
= S
¥ 5
é'-: I
& ES
*®

1 1 1

0.0 0.1 0.2 0.3 0.4 0.5
1 K% J)(MPa)

Soil water suction

0.0

M1l FHEEABREATAAEREAFNGLIMEKEE B2 0.25(gNkg F4)MBKH FAR A RERKNN L WAl

Fig.1 Soil water retention curve with different amount
of SAP under no nitrogenous fertilizer application

Fig.2 Soil water retention curve with different amount of SAP
under 0.25(gN/kg dry soil) nitrogenous fertilizer application
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Fig.3 Soil water retention curve with different amount of SAP
under 0.50(gN/kg dry soil) nitrogenous fertilizer application

H2RE3RH BAANESHEREHEALE
FIRaEiR B LKA R KB, B BRI KB A
RN A RKIHMTIE . PAM.WT fl HM R K
L 6m A BHEA LB, R KFEH 0.25.0.50

(gN/kg F 1), 1 1 M5 K E B X B (PAM;N,.
WT,No  HM,N,) B 5IB T 2.0%.3.5%,2.0%
5.0%%0.9%.1.6%, TR L WP ARIEERT
BT EHEEE. PAM.WT 1 HM 477K 7] 2656 B 2%0
6%010%0 I B , 7 K F % 0.25(gN/kg F1),0 ~
0.50 MPa + KR Jy Z & B A K 48X R
(CKN, )4 31387 31.6% .49.3% .35.0%,28.9% .
46.0% .35.3% 1 40.6% \47.4% \29.3% o PAM.WT
F1 HM 77K I 7E1E F 2%06%0 +10%0 il B , 1 7K -
37 0.50(gN/kg F1),0~0.50 MPa - 37K i 1 2 [a]
AR KB (CKN,) 45138 T 46.3%.
50.8% 45.3%,29.6%.46.1%.41.7% M 39.1% .
54.3%.49.2% . RACEHAFHT EARERAE
9 6%0,0 ~0.50 MPa + /KT J1 2 (8] 3 Fh{RK M4k
BLRGROARKSEBRRKA, SR AN E
FABRAREHBHE 6% ; HEBKFEH 0.50(gN/kg 1,0
~0.50 MPa £ #K 1% 1 2 18] 3 Fr4R KR 4038 + |
REVERKSTERBR, BERKASEERE
e, R B’H 0.50(gN/kg T 1) PAMJWT #1
HM 7K 57 L 6% F1 B i A+ 3 o , 1 BLK 24 0.50
(gN/kg F1),0~0.50 MPa 1 S/K %% 1 2 R A9 # %L
T4 Bt B (CKN,) 43 B3 T 50.8%,46.1%
54.3% ., RARKNSRIBREN L RIFKEESH
B ,3 FRAM A HERER I :HM > PAM > WT,

3 & i

1) 7€ B 37K 3k 75 i P R K 78] 1 TR K £ B
EXBFRPEBRAN TR, B A BKE M
BAKRRAKFERERMEEHR K, S TR—-EHER
BE BTRUMNEAANBRKEEHERERR:
Na* <Mg* < Ca’* < Fe** ; WT £ /K 7l £ MgCl; . Ca-
ClL\FeCl, A PRI BRI TUE F 11,

2) AHRBHAIEHERPRAR G RAKERE
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B PRERRI N PAM < WT < HM,

3) RAFEEERR L BOFKEN, LR
B K BB 7 B AR 7K 700 e A B B0 38 T 4R 8 4R KR
{8 A& X 6%0,0 ~0.50 MPa 1+ RK K 57 2 8] 3 i
AL L BEFHER kG SRR,

4) RARMERRREABA L HERTLHEY
RN BREARLCRETHRARNMER, #F
BANSEERAEHN, HABFRBL 0.5
eN/kg T+, R AT AR ABIHE 6% KT SHIE
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Effects of super absorbent polymer application to soil mixed with
nitrogenous fertilizer on soil water retention properties
LI Chang-liang, ZHANG Fu-cang

( Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education ,
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: This paper studied three kinds of super absorbent polymer (SAP), Polyacrylamide (PAM), Attapulgite/
Polypropylic acid (WT) and Polyacrylate sodium (HM) and their water absorbing capacity with the solution of 2%0, 5%
and 8%o NaCl, MgCl,, CaCl,, FeCl;, CO(NH,);, KNO; and NH,Cl, and the effect of SAP application to soil mixed
with nitrogenous fertilizer on soil water retention properties. The result showed that the water absorbing capacity of SAP
decreased significantly in salt solution and with the increment of solution concentration compared with deionized water.
For the same salt solution concentration, the effect of ion type on the water absorbing capacity of SAP was: Na* < Mg*
< Ca?* < Fe’* . The WT showed strong anti-ion properties. There were great differences in water absorbing capacity of
SAP in different nitrogen solution, and the effect of nitrogenous fertilizer type on the water absorbing capacity of SAP
was: CO(NH,), < KNO, < NH,Cl. The ability of soil water retention had a significantly increasing trend with SAP appli-
cation to soil mixed with nitrogenous fertilizer, but the nitrogenous fertilizer decreased the water absorbing capacity of
SAP. It was recommended that the nitrogenous fertilizer rate didn’t exceed 0.50 gN/kg dry soil, SAP rate didn’t exceed
6%0 ratio of weight when SAP mixed with nitrogenous fertilizer.

Keywords: super absorbent polymer (SAP); nitrogenous fertilizer; soil water retention properties



