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THE PREPARATION OF SODIUM ACRYLATE HIGH WATER ABSORBING RESIN FOR
AGRICW TURE BY RADIATION POLYMERIZATION AND ITS PROPERTIES

@QJ Yingjie© ZOU Wen-quan®  YAN Shi-ping WEI Qiang ZHENGJiaga® MU Deha'
(1. Guangdong Key Laboratory o Chemical Emergency Test, Guangdong Ingtitute d Analysis, Guangzhou , Guangdong, 510070
2. Center & Radiation, South China Agric. Univ. , Guangzhou, Guangdong, 510640)

Absract :A new method for preparation of high water-abgorbing resn was described. The agueous lution of
sdium acrylate was digpersed in organic lvent to form an O/W emul sfication sysem , which was then polymerized
byy -ray irradiation. The method was of snple process ,of low production cog and easy for commercia production ;
and was proved to be feadble for prepariation of high water-absorbing resn by usng exiging ® oy -ray radiation
gygem. The cgpacity of the water-absomption and water-holding power of the resn under various conditions were
determined ,and the results showed that the water absorbed by the resn was 1200mi /g in didilled water ,560ml /g in
the tgp water ,120ml /g in the water with 0. 9 % Nad . The water absrption of the resn was rapid with the saturated
absomption in 1 min. The water-holding cgpability was excellent under pressure.

Key wor ds:irradiation polymerization; sodium acrylate; O/W emul sfication sysem; high water-absorbing resn

[1 4]

[5.6]

[7.8]

:2004-03-27

(2002C20806)

(2970- ) , BEmail : yingiegu @21cn. com



114

19

o/wW

1
1.1
1.1.1 60 80 cP
LG
1.1.2 oy FTW ZGF102
LD42X
1.2
NaOH
60,
: o/w * oy
0.13 1.05 @//s, 0.85 6.8h,
1.3
1.3.1
1h, 200
=( )/
1.3.2 3 (m,9),
(m,9) (t,mn) (me,
9) . :
=(mg-my) /(M x t)
1.3.3
1.3.3.1 (my,q) ,
(ms/g) , , (ms,0) ,
=(ms- my)/(ms - my) x100 %
1.3.3.2 (my,g), ( )
(mg, Q) , , (mo,0),
=(mo- my)/(mg - my) x100 %
1.3.3.3 (d,cm), (m )
( ) (my,0) ,
(t,min) (me,0),
=(mo- my)/ [t-T(d/2)a;]
1.3.3.4 (mo ,9) , d = 150mm
(mu ,9) , (m2 .9 ,
=[mg- (my - my)]/mo x100 %
2

2.1



2 115
0.18G//s , , % 12007
3. 2kQy £ 1000
2 8001
=
(1 2 600
3. 2kGQy , (0.13 1.05G//s 5 a0l
' ) é; 200 |
(2 ' § % 2 4 6
[10] FIEF dose rate(Gy/s)
1
. FHg.1 Hfect o irradiation dose
on water absorption of resn
2.2 5 1390
E 1100 S S—
& 00 |
£
60 80 f% 700
, $ 5 s00f
3 , =
. 3 300
imin , 1200mi/g; X 10 e,
1.5min , 560mi/g; 0.9 %Nad 0.00 020 040 060 080 1.00
,1.5min , 120mi /g Hl 3 dose rate(Gy/s)
, , 2 (3kG)
, FHg.2 Rdationship of water absorption
o resn and irradiation dose rate(3kGy)
2.3
2.3.1
(7
! : . 4, 4000r/min
, 98 %
51200 100 p—0—0—0—0—0—0—g__ 100
£ 1000t —=— MK distilled warter 5 g0 | 5
8 —0— H3K/XK tap water Z S 80t
£ 8001 —A— (.9%(NaCl) 8380 T2
2 Fgl 28 60
2 600+ R £3
§400» §§70- %%40'
% o
fg 200 ;g 60k T 0}
B 50 ®

3

05 1.0 1.5 20 25 3.0 35 40
i} 1) time(min)

FHg.3 Water absorption of resn
of different aqueous ol utions

2.3.2

2000

B OHLEE R (r/min )

4

(=]

4000 0 2 4 6 8 10 12 14 16
B} jtime (h)

5

Fg.4 Water-holding capacity FHg.5 Water-holding capacity of
of resn under pressure

resn a different tenperature



19

116
5 , '
( 6
2.3.3 60 ),
4h (7 :
[9]
( 8) 1 b
2.3.4 90 %
20d : 9d : ( 9 ;
_ 1004 —o— JK#t water bathing 100 4 —o— KB gel 5 88% [ —o— 7K ¥ gel
o - L. . r s
g —— T448 oven 2 % —— ZEMHK distilled water cé 0016 | —* MK distilled water
— i > o
S 1S ooy
gg 60 &= 60 £ 0012
5% ot 22 gE o000}
55 4f 2240 g5 = 0.008 |-
Py L it = S 0.006 |-
X 20t % 20 g % 0.004 |
¥ L =® € oof
0 1 1 L L 0 ﬁ 0 L L 1 L L L 1 L L )
0 2 4 6 8 10 12 0 4 6 8 10 1 010 20 30 40 50 60 70 80 90 100
I Jtime (h) fif Ml time (h) i temperature ('C)
6 8
(60 ) (60 ) Fig.8 Water vaporizing

FHg.6 Water-holding capacity
of resn under different
oonditions(60 )

2.4
2.4.1

[13,14]

2.4.2

FHg.7 Variation of water
ocontents of gel with time
-water bathing

under 60

11 ,

flux of gel and water



Acta Agriculturae Nudeatae Sinica 117
2005,19(2) :113 117

] 1001» B el a1200— ) 100 [
§ 80 —h— ZEIBK distilled water =E 1000 F § ol
3E Ot | 5%
g3 60 § 800 %%60»
55 | 2 L EE
2E ol £ 000 3% 0l
a2 3 29
) L g 400 ks
X 20t % 20}
% ’_ﬂé 200 %
0 L 1 AL 1 ) g 0 . . \ . N N N L N , 0 N L . , ,
0 4 8 12 16 20 0 40 80 120 160 200 0 40 80 120 160 200
B ) time(d) $i4% particle diameter (mesh) $i4% particle diameter (mesh)
9 10 11
Fg.10 Particle diameter \s. ( 60 ,6h)
Fg.9 Waeter-holding capacity of water absorption of resin Fg.11 Partide diameter \s.
oel and didilled water under water-hol d ng capacity of resn
nature condition (65 -water bathing 6h)
3
60
:1) "oy o/W
, : “Qy
;2) ,
, :3)
, , 60 80 :4)
, ; 3 4h,
10 12h, , , :
[1] . , : 1991 52 99
[2] . , . 2000 ,28(4) :136 138
[3] , . ) 2000, (2) :83 92
[4] Shimomura T. The Preparation and Application of High Performance Superabsorbent. Rolymer , 1998 ,39(26) : 6697 6701
[5] , , .o . ,1998 ,14(7) :123 124
[6] , . . ,2000,10(3) :21 22
[7] , , . . 11996 ,22(3) :362 367
[8] . ) o . .2001,31(6) :26 27
[9] ) ) ;o .2002,18(2) :192 196
[10] - : 2002 ,75 106

[11] Krigi SA ,Robert A S,Nikoleos A Peppas Hfect of ionization on the reaction behavior and kinetics of acrylic acid polymerization. Macronolecules,
1996 ,29(26) :8308 8306

[12] AthavdeV D, Rathi SC. Syntheses and Characterization of Sarchrpoly (methacrylic acid) Graft Gopolymer. Stience, 1997 ,66(11) : 1339 1403

[13] <ShosHer F,limain F,Candau S F. Sructure and Propertiesdf Partilly Neutralized Poly (acnylic acid) gels Macronolecules,1991 ,24(1) :225 231

[14] Omidian H,Hashemi SA ,Symes P G, e d. A Modd for The Swelling of Superaborbent Polymers Rolymer , 1998 ,39(26) :6697 6702



