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Abstract The organic/inorganic superabsorbent resin was synthesized by aqueous solution polymerization
method, using acrylic acid (AA) and 2-acrylamido-2-methylpropane sulfonic acid as monomers. poly (vinyl alcohol)
(PVA) as synthesized polymer, diatomite (DT) as inorganic clay, N, N~-methylenebisacrylamide as crosslinker and
potassium persulfate as initiator. The structure and morphology of the resin was characterized by FT-IR, SEM and
TGA ,respectively. Meanwhile, the effects of content of crosslinker, initiator, AMPS and DT on the absorbency were
investigated in details. Under optimum condition, the absorbency was up to 1574g/g in distilled water and 101g/g in
0. 9wt % NaCl solution. The moisture absorption of organic superabsorbent resin exposed to air was 20 to 30 times that
of the organic/inorganic superabsorbent resin, indicating the excellent moisture resistance of the organic/inorganic
composite superabsorbent resin.And organic/inorganic superabsorbent resin had better absorbency capacity in various
saline solutions with different cations(Na™ ,Ca’" ,Fe®™ ).

Key words superabsorbent resin, organic/inorganic, acrylic acid, 2-acrylamido-2-methylpropane sulfonic acid,

diatomite, PVA,salt tolerance, moisture resistance

E4TB . HRARR IS (51203127 WAL B HEFITHF P 4E D H (20121509) 5 i3 R R 7 48 BHE R O6H R B (201050231049) 5 4%
Ak T B 2 3 4k A 4 0 A S I S R 4 90 F (GCP201003) 5 BB T2 K A# B2 1 5% 3 42 (10092012)

EZ B A RS (1974, 5 11 B Sz . W5 05 1l K05 Y45l

B & N ARWAK980-) 4 W4, 2B, R E B IOT N e A TR,



. 128 1 T 8 B W4T

e R K R i 2 SR K B SS B AR SR & W, AR
SR R W KB T ik e A = o R 2 L
PR AT H A T R B AR R 2y
AR ARG,

B 5 1 KRR IR N W R R L AR OR L T
il £ 1 v WK R B A2 300G . R R R &
W KA R s ASAXCTT DAREAR AR 77 A iy HL AT LA e 3 i
IKA BB A £5 5 PRl . T v WK A B Y 2 A
FhEEe 0 R (DTOP R
=

DT B—F AR HEME L0, LA 25 MmE
WK SR, LR TE S A TR R SR AR ALY L B O
FERARGE ST A O R B R OEEE (PVA) B
A FAEVE R RK B NG #8552 L . ABFFELL PVA,
DT . M i CAA) T 2-T4 M ot Rie-2-HY JE 79 ik 1R
(AMPS) g J5 R}, SR R KW WR A vk il w5 th A HL/
PG e W K AR % ¢ 1 51 & 50 T & L A2 3R 500
i VAMPS H & F DT 6 H W2 1 BE 14 52 i, [7)
B8 T R IR K A i ) B 0 2 R R 5 B

1 SLIEEH

1.1 RXFENEH

AA.AMPS, DT, &t i @2 #f (KPS) . & 1k #h
(NaCl), /K & B, N, N'-TF B 3 XN 95 Bt i
(NMBA) , ¥1114 [ [ 24 45 P Ak 2 38 50 A BR A A 5 &L
A ALEN (NaOHD , PGBl AL T B0 A PR A .

A PR CAE IR I B g B 4 (DF-101S 7)), |
U LU B ACES AT BR 2N W) 5 L sh i FE 4R (DI1C #4) L & M
B FAL A B2 A 5 A E 1L (TG, DSC700 ),
FE TA A w ;g WEE TR (HC39 8, i
—ERM AR A R 2 ] B 4l K AL (Prima-S15UVE
R, b R R AR AT B A R R T R
(SEM,S-2500 %) , H A H 372\ 7] 5 {8 B A8 e 21 4h
YA (FT-IR . Nicolet 4700 1), 3 [E Nicolet A R
NI
1.2 BH/ZNEESRAKMENE K

¥ 0.05g PVA LA = ERIE A 30mL 28
7K T 80°C KW Hr 44 2~ 3h, 15 5| 35 — 9 35 4
W SRR 2 70°C M —& it DT Hii$t 2h A 47,
SRIG A AA.AMPS Hl KPS %W , i £ 10min, 7
A SCERF] NMBA , 15 2] (4 6 5 SR B AW, A
B/ HL E & @ WK M BE PVA/DT/P ( AA-
AMPS) . Bl J5 B B B FHJE 7K 2 B vk i Bk
F 70°C T4 24h, B J5 R-A7E F7T

1.3 #AEHNERKHMENT &

¥ — & AMPS.NMBA il KPS ¥ T 15mL
KBAKHORAE AR MA R = 0O b TR E
40°C, FREL—E & AA.H —E W E ) NaOH
F K TR A W I B =0, FHR & 70°C R 2h,
(ISR P BN E /I R2 | =
PVA/P(AA-AMPS) . i 5 B g . Gk 2
FEVEBOR T 70°C T4 240 BERE IS PRAFTE T .
1.4 MWK 5FR1E
L4 1 BoriEFn g

FREL— 2 = T A WL/ TEHLE A W KR g
PVA/DT/P(AA-AMPS) , ¥ H 3= i 78 1 & 1Y 75 1
KB A3H 0.9 %6 1Y A= B £ K bk B K P
FH 100 HUEA € £ Z R BK G FRE . WA R (I
FENR K R AN 7K O T Ty 2 W= (D)

M. — M,
M,

K, My TR G 5 WK IR BT &, g M.
SRy i ST A B 52 v W K AR B BT A g5 QA T KT
15 s 52 A e WG K B S O IR R L g/ g
1.4.2 @2 paem w

B — & TR AN/ IR G & W KRG
PVA/DT/P(AA-AMPS) 2 il £ ¥ & A [a] i) NaCl,
CaCl, , FeCly i W . &5 Fh 3 7 W BC B 4 Fh vk Ji2
(0. 01mol/L. 0. 03mol/L. 0. 05mol/L 1 0. lmol/L),
MR 5 1. 4.1 41H
1.4.3 Brsrgem 2

R TR L/ LR A WK B R
PVA/DT/P(AA-AMPS) & F 2 I8 4 1F T IR 37 1L
R R IR W IS 226 v WK AR i ) B g I %R
A I WL (2)

Q=

Quq = D

M, — M,
M‘]

K, M, NS E A WK B, g
Q MWIE, %,
1.4.4 Mk 4e

SR FH A8 BL b A5 46 21 A0S 3 4SO A i 2R AT 4 AT
TRALER R A FH S 500 ~4000em ™, R I
S BTAL G B R i 1 R E PR BRI AR R BRI
P THEE RN 20°C /min, SRR T BB
BT AE i O BOUL TR 35

2 GRS

2.1 WRAKBIRE IR
2.1.1 FT-IR & #
B 1% AA.AMPS.PVA.DT.PVA/P(AA-

X 100 % (2)




559 4 K2 A/ TNE S

o5 W 7K AR g 1 8 42 R B 2 RE T 5 « 129 .

AMPS) } PVA/DT/P (AA-AMPS) f#§ FT-IR i
Bl B AA M FT-IR KT LIE H . 1704em ™ 40
RIRI C=0 M4k 3h % ;1635cm ' 4by C=C ff
PRI 1615cm ' Ml 1434cm AL 43 B COO
A AN X o o X6 R WA 4 I 3 U L ik BB U R T C=C 41,
HAVHR A I HB fE7E PVA/P (AA-AMPS) #il PVA/
DT/P(AA AMPS) i Kt g7 . i AMPS i FT-

RiZEKFH:1660cm '.1613cm ' fl 1552¢m ! Ak

%%Uﬂv@%ﬂﬂﬂ’ﬂ C=0 i i 4z h 1% . C—C {9 1 45 I
ZhiE M N—H B4R s . Bk T C—C $Efk I JH

KON A FRAE W R BE #E PVA/P (AA-AMPS) FI
PVA/DT/P(AA-AMPS) it 8.7~ . tH PVA 1Y
FT-IR % & 7] DL ) :2940em &b —CH, #9145
RN 1140cm " Ab—CH—OH 14 1 45 4§ 3 i,
ZIETE PVA/P (AA-AMPS) il PVA/DT/P (AA-
AMPS) ¥ & i 2 5 1080em b C—O H
45 4% o L {5 SR B 7E PVA/P(AA- AMPS) Al
PVA/DT/P(AA-AMPS) i ™), i DT B FT-
IR &% & A LU . 3440em b BB 1Y Si—O—H
{45 % 3l 14 5 1093cm ' AT 500ecm ' &b 43 3] A Si—
O—Si W1 45 P 2l e 25 il IR 2l 045 619em ' Ak oy
Si—O—H MR 3 1; 792cm ' &b Si—O—AL 1)
25 il Pk B g, X S 4R AE I /E PVA/DT/P (AA-
AMPS) i [ #F B8 WL %2 ). B PVA/P (AA-
AMPS) .PVA/DT/P(AA-AMPS) 1) FT-IR i & A
PLEH,2922em Ab Ry —CH, Al 45 37 3h 1% . 31X &
HT AA Ffl PVA ZE b S 458 .  PVA/
DT/P(AA-AMPS) iy FT-IR ¥ & o] LA H W iz g
£ 3300~3600cm ' AZb B #i AR 5L X H T DT K1
H—OH 5B A& M —OH M E N, Eiksy
Mre i, A R T A HL/ TEHLE A WK B PVA/
DT/P(AA-AMPS),

PVA/DT/P(AA-AMPS)

1660
AA 1653 1246 1027

61
17041635 1434

4000 3500 3000 2500 2000 1500 1000 500
B /em!

1 AA.AMPS.PVA.DT.PVA/P(AA-AMPS) &
PVA/DT/P(AA-AMPS) ) FT-IR #% %]

2.1.2 SEM 4 #7
& 2 & PVA/P (AA-AMPS) fl PVA/DT/

P(AA-AMPS) 1 SEM . HIE 2Ca) AT LLFE . 4l
HHLE WK IR PVA/P(AA-AMPS) % ifi A %t 45
T HAL B D, B/ EHLE A S W KRR
PVA/DT/P(AA-AMPS) i ff T T DT, H %
T L A 22, I HL AR X 5 R RS R g A [0 1R 2
(b) ], PRI I3 it 478 1 22 L B4 5 1T 136 0% 398 Jon W 7K A
Jig 1 2 B DI A B T R IR iE AR I 2% 25 4, i
T2 5 B i Wk M e . oAk, Z LAV ML
DT Tﬂ;@k%‘é/—‘ﬂ%qﬂméﬂﬁiﬁﬂ?%% PVA/
DT/P(AA- AMPS)E%? figt

Kl 2 PVA/P(AA-AMPS) (a)Fll
PVA/DT/P(AA-AMPS) (b) iy SEM K

2.1.3 TG % ¥

&l 3(a) > PVA/DT/P(AA-AMPS) fil PVA/
P(AA-AMPS) ) TG Hi£E & .8 3(b)y PVA/DT/
P(AA-AMPS) fil PVA/P(AA-AMPS) () #4 4 5 i
ROTOWMLE., % DT HTEEWH SRS
REWHAREMIE C A M iRE . WA 3
ATLLF 2 Fh KR s 0 455 1% 12 53 5 AN Br B,
AL/ L E G @& WK B PYA/DT/P (AA-
AMPS) 4l A Bl 5 WK #4 is PVA/P(AA-AMPS)

9ok (2) PVA/DT/P(AA-AMPS)

| PVA/P(AA-AMPS)

RH(TG)/ %
3

# 401

100 200 300 400 500 600 700 800
RE/C

PVA/DT/P(AA-AMPS)

(b)

PVA/P(AA-AMPS)

SR

PR EHH(DTG)/ (mg*s™)

2 —0.0010 -

00 200 300 400 500 600 700 800
REE/C
K3 PVA/DT/P(AA-AMPS) }
PVA/P(AA-AMPS) ) TG.DTG fh £k &
[ TG M & ; (DTG MK ]



+ 130 - o T BB ow AT &

7E 100°C I B #5312 435l ok 2 6 4%, FE R H T
W K ARE i WAL ) 7K 43 28 & 5150 ~220°CHE Rl I 2
Tl 7K B B o A 45 % 43 0 o 8 V0 Rl 1200 . X JE T
AMPS ik i J A | 28 5% F1 At @) B 1 43 5 220 ~
280°C i P 2 Ffr W K A% i 0T o 453 2K 43 30l o 14 6 A
18% . IHIHF PVA LK ™ 4 Z SR 254 , b 4 Tt i
Thie s 2 IR S5 F B NP iUk S A6 G ) 5 280~500°C
Y0 I 2 ol KA i B a5 R 430 Ry 62 06 i 65 06
OERNS AA SRR R EE oK 4 F I R AA
FHERY 43 #5500 ~800°C 1 Fil I 2 o s 7K 4 g 19 ot
IR T TR RR S5 A e G o . NIRRT DL
SIALHE YE+ DT WA HL/ TCHLE A & KA
I PVA/DT/P(AA-AMPS) B4 W 4f i $Fa iE k
O F DT 58 & W37 Z [\ RN, 5% 4
W 2% 1) 22 B 2 RE 1 . AT 3 5 T PVA/DT/P
(AA-AMPS) iy #EE E 1
2.2 B/ ZNEESSWRAKMIESHEHEDH
2.2.1 BIAFMZ B RAEFEWH R

B 4 A5l &k F H & X PVA/DT/P ( AA-
AMPS) R A5 F g . i BA 12 2 5] &0 A &
N 0. 4% ~1. 200 Cwt, BTE 4340 B [FD B 2 5 )
TR B (4 1 25 188 KA 38 RN 0.9 Vo Ak 3 £ /K A% 22 Bl
EolRF AR mmE s 5l KA HER 1.2%
Ao 525 WK ARE iR ) WA TR AR 38 18 B R R 2 A K A o
AW 0.9 % A= BEER K A% 43 9 ik B T 1580g/g
102g/g; 51 L FIFHEAE 1. 2% ~ 1. 5% iF, B & Wk
TRY B 8 W VA B T A . kR PR R 2 5] kR
T AR, 76 A 251 & X SRR A AL
b I 2 3 3R A P 28 L A% 3k I I 3 R A2 B B A L 4
PEBE I AT i A2 B 52, O Y B = 4R R A W45 T LA
W K A i ) R VR A% 23 B A 5 i )P 1 3 o i 2
BT, SR 2R 5] kR B H B B T
FI H 2 A 2 0k S B O 3 T SR A R 4% v i 28 I
JE o R 5 | 2% 500 P R o i A I L 52 6 WK A i 7Y
W TR s R T T B

~ 1600f 1100 ™
o 1500} Y
i 1400 —= MK =
;}’13%»—.—0.9%&&&* 490 ﬁ
4212000 lgo %
% 1100} g
1000+
800r L L L L L 60 g
04 06 08 10 12 14 16 =X
Bl ZFHE %
K4 BlAFHES PVA/DT/P(AA-AMPS)
W2 YL As 2 11 5% i)

2.2.2 RIEBEANMZ B RAZRGZ R

B U5 TR AE BHL Lk 5 7K P 3R G W B A A R v i i
FME i WK A% i 1 fi 7 T & SR B AE

5 k& BH O & X PVA/DT/P ( AA-
AMPS) W AR R 520 . IEE S ik
0. 4% ~1.0% (wt, BT 5350, T [FD B, &2 4 WK
I W2 2% 188 K AR5 R, 0. 9 96 A PR /K A% R B B 3 I
Th#a 3 s S2 e g 1. 0 %0 I, 55 4 W K A S 1 2%
TR A A 0.9 %6 A Hi R /K A R 35 318 31 o K (H .
435k 1593g/g F1 100g/ g3 AW &4 1. 026 ~
L. 5 Y0 B, B A WK AR g 9 WA %8 52 i 3, X
2 PR A ) A 2 BR300 5 | R i S B R . TR
KA i v 28 HK 5 32 52 3R B R A B R R XU A 4k
A A L R B I 38 IR R R A I 4% 7 R
T2 B A BN, AR R G M 45 T iy 8RR 2 () T
N X A I BEAC IR B ) A8 S 1Y) 2 A 1 A5 i 7K 25 (]
i 7N PR Ot R A [) ) 58 386 7 5 30 K A i 18 28 B
TR BEAN TR H M CAR T W K AR B A IR 7K 1 i

=~ 1600 ] :‘:n
W | ek 100
= 1400 —A— 0.9% A TEIK 4;}_
3 1200 180 #=
2 %
3% 1000 &
= Jeo H
W 800f o
= oo} 5
. . L | I L 0 S
04 06 08 10 12 14 16 =X
BB I %
B 5 ZECH AN PVA/DT/P(AA-AMPS)
W2 A 2 1 5% i)

2.2.3 AMPS A # 3Bk AE F 04 %0

Kl 6 & AMPS H & %I PVA/DT/P ( AA-
AMPS) W A5 R W 52 . BT AT 0. Bl E AMPS
FHE 3G 0, 526 WK B R 1Y W 2% 18 7K A% 238 I
0. 9% B ER KGR ZBW S IERERN
2590 Cwt JFHR A0 80 T ) At 2k 1) 5 A4 W VA3 R 5 TR
ARG R AL 0. 9% A FEER K A5 R HlE 5 T
1395g/g Ml 95g/g; AMPS Jl 4 #iid 25 % it , 4 W
VI QT e ST S T D (SRS N N 1 )
AMPS [m] B 75 A Bk B J& A1 Al iR 26 1A ik 2 Ao K
FHE AT it PR B AT LR e EL A T R Y S K AL Ot T A
TR AR B A S A [R] 25 7K S 1T /4 B R4
il f% 412 125 WK A A 1 IOV A 32, BT LA AMPS
AT 25 Y0 mf, 5 A WK A i W WA 32 8 8 T
LI AMPS FH 5 25 518 B 5 1Y 5 i 800 A
117 98 /0 571 L fp 5% 14T 22 () %) A B HE T 7, i 28 8 IR
TR A 0 WA %



559 19 Kot sE 45 A B/ TCHUE 5 o W AR D i 3 4 By ) 2 BE T 5% « 131 -

100 =

1400} %
7 —=— KA K
a 13001 4 o .90 matk g_
; 1200+ 80 4
£ 1100+ é
§ 10001 i
¥ g00] 160 f\j
= )
1 L 1 1 1 1 (=]
8000—=3—35 15 20 25 30 35 X

AMPSHIf/%

6 AMPS [l PVA/DT/P(AA-AMPS)
R RS

2.2.4 DT A2 B ig4s R0 %k

& 7 5 DT H& X% PVA/DT/P(AA-AMPS) %
AR, NERTLIEE . DT HEM 0.4%
(wt, BT 7380, T [[D B 2] 0. 6 %0 B, &2 45 WK B
JG 14 W 2 B K AT AL 0. 9 %6 4F BRER K A R 52 T+
RGBT DT /51 A 88 52 = W K B A i W i £
F, XAREEM T DT R AWM H-—OH B
5 RAG W 2% S0 RN 32 1602 5 SR K Mk = 2 I 2% 45 4
IR, AR E MY DT ki T REWS 2% i R A 4
22 I) 1 8 R ) 559 R 1R R AT ) v S AR IR 4
IR T 2 R A M s, DT Hih
0. 6 I 5245 WK Y g WG VA7 5 14 3k 3] de A, W 25 1
TRAGZEFN 0. 9 %6 A= HERAKAT R 3 A E] T 1574g/ ¢
f10lg/g. Y DT &N 0. 6% ~1. 2% 0, A5 WK
JKAH BB I W WA R B T R, X A it i
DT R 7R & W 4 oI B8 S By 52 B 8, £ 15 1
TR B 25 g v A2 10 % B 3 K i K 25 (B 4 /) o TR
W2 rh I ek 22 0 DT R T 500 (AR N 5 7K 2 A
4 B A5 o DT S5 5508 7K A O R 98 12 B I o

1600 104 =
— Jd 0
T 1400+ _;203
% 1200} ¥
5 1000 122
o 1sg &
< oo 1% 5
& g0l = WK 180 &
e o 0.9% A K 176 A
x 200r 172 ¥
OF_, . . . _les 2

04 06 08 1.0 12 4

DTHI& /%

K7 DT H&E* PVA/DT/P(AA-AMPS)
MR A% 5 1

2.3 WRIKHIAE M RERR R
2.3.1 Bk AT A

K 8 & PVA/DT/P (AA-AMPS) fil PVA/
P(AA-AMPS) iy W 5 P Bl B 8] 228 £k ) it Z6 161 . H
IR LLE . W i 2 88 e 25 b (Bl T B, PVA/
P(AA-AMPS) % #& 75 25 S B W iR PE )& PVA/

DT/P(AA-AMPS) ) 20~30 5, X EEIAKH Tt
T DT KT 76 R A W4 I BT & b 1) 38 38 A
i 75 W KR B 22 Bk 5 B2 1% O, AT 1 B0 1Y O 9
2 D T A S K g3 B 3 B WK A R o, A
I SE A T W 7K R B 1 it A7 {40

| ‘///4‘
30r

& 25F

20

E1s

X —=— PVA/DT/P(AA-AMPS)
101 —a— PVA/P(AA-AMPS)

L o J—
1 2 3

4 5 6 7 8 9

B a]/d

K8 PVA/DT/P(AA-AMPS) #1 PVA /P(AA-AMPS) [
2 Y 1 s ] A Ak 14 il 42 12

2.3.2 @ EHMERAR

FH LT 28 8 7K, WK B i 78 8 %5 1 v i W VR RS
R T B, X A B T R R O AR Y B
%590 PVA/DT/P (AA-AMPS) #il PVA/P (AA-
AMPS) FEA R ¥ W i e i f5 R s 9, A
PR W KA G Xk 25 A7 AN [ BH 5 3 1 %) W YR

350
T @
< 300} —=— PVA/DT/P(AA-AMPS)
E —a— PVA/P(AA-AMPS)
3 250+
£
= 200+
3
S 150}
Z
g 100 1 1 1 1 1
0.00 0.02 0.04 0.06 008 0.10
NaCIZA B /(mol - L)
~ 70
o (b) —=— PVA/DT/P(AA-AMPS)
. 60F —a— PVA/P(AA-AMPS)
=
£
> 501
£
401
g
%, 30f
<
< 20f
0.00 0.02 004 006 0.08 0.10
CaClzﬁﬁ%EE /(mol - L")
~ 50
T (c)
T 45F —=— PVA/DT/P(AA-AMPS)
2 —a&— PVA/P(AA-AMPS)
£ 4ot
gg 35r
% 301
g 25f
=
= 20f

0.00 0.02 0.04 0.06 0.08 0.10
FeCl, 7 WV BE /(mol - L)

9 PVA/DT/P(AA-AMPS) J PVA/P(AA-AMPS)
TE AN R 75 VR 1 WA R
[(a)NaCl ## ; (b)CaCl, ¥ 5 () FeCly ]



132 -

& T BB OB

%47

EMERRMKIK A Nat >Ca?™ >Fe'™, IR E
5 210 T B AT LA B - 5 BE 7 I A RE L Y VA R
5 R BRI AR R B WO M B AR . WK A B
R T R W T B A5 31 55 4K UKl S B PH B T
>THMEEF> M E X EH TEZM AT
5 KR B b B RE AT A B IR A2 8T AN 2
Wy 3P B A B R B R A A AR g 2 T B
b FlE A ER AR U R Ak BE % 1S A0, W K A i B
AR R TGS X FERE R PR FE &7 o
B, KRG ML SN Z 8] 125 B
VA VRV B T B i T B AR, B aE BIR A W&
FHES FXF—COO ™ Fl—SO5 3 A1 7= A= 5l 500 A
T3 BOW KA RS WA RN . A, R A &
BRI G Re e F I E NS &Y, 3 BRI
(RENE

3 i

(DTEAHLEAE AALAMPS 1 PVA 15| A TG
ML %S+ DT il 2% B A i 58 B 1 B 00 A B/
THLE A B WKW PVA/DT/P(AA-AMPS),

(2) ) FHAS B b AR 46 21 AP35 A 3 4 7 2
B A A B A, R A5 B PVA/DT/P (AA-
AMPS) 25 14 | i I S50 Fn 3R P RE B A7 T 40 #T » 45
RRZE A WK G 2R 12 2 L & B IAER
FETE

OESIREF AR L2% . ZBHR & 1%,
AMPS & 25% .DT H& R 0. 6% &/ F.PVA/
DT/P(AA-AMPS) ik Bl fe £ W K £ 32, HoWk 22 18 K
FEZEHME 0.9 %0 A 33 b K i 2643 il Oy 1574g/g FI
101g/g, bl A HLE WK s PVA/P(AA-AMPS)
Y ZE IR K I ER A R R [PV A/P(AA-AMPS) I 7%
WK A% R )k 1103g/g F1 7T1g/g ],

(DO TEBT M RE T T . PVA/P(AA-AMPS) 2 5%
F 28 S I IR P & PVA/DT/P(AA-AMPS) 1)
20~30 1. XJ & A A [R] BH B i W (NaCl, CaCl,
Hl FeCl) Wl f5 R AT W5 . F 52 £ W PVA/DT/
P(AA-AMPS) HA T 47 1 i £ 4 6

S % Uk

[ 1] Sweijen T,van Duijn C J,Hassanizadeh S M. A model for dif-
fusion of water into a swelling particle with a free boundary:
application to a super absorbent polymer particle[ ] ]. Chem
Eng Sci,2017,172.407-413.

[ 2] Mignon A,Vermeulen J,Snoeck D,et al. Mechanical and self-

healing properties of cementitious materials with pH-respon-

(4]

(5]

L6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

sive semi-synthetic superabsorbent polymers [ ] ]. Mater
Struct,2017,50(6) :238-250.

Adair A,Kaesaman A, Klinpituksa P.Superabsorbent materi-
als derived from hydroxyethyl cellulose and bentonite: prepa-
ration, characterization and swelling capacities [ J ]. Polym
Test,2017,64:321-329.

Schroefl C,Mechtcherine V, Vontobel P,et al.Sorption kinet-
ics of superabsorbent polymers (SAPs) in fresh Portland ce-
ment-based pastes visualized and quantified by neutron radio-
graphy and correlated to the progress of cement hydration[ ] ].
Cement Concrete Res,2015,75:1-13.

Snoeck D,Jensen O M, De Belie N.The influence of superab-
sorbent polymers on the autogenous shrinkage properties of
cement pastes with supplementary cementitious materials[ J].
Cement Concrete Res,2015,74:59-67.

Liu H,Bu Y,Sanjayan ] G.et al. The application of coated su-
perabsorbent polymer in well cement for plugging the microc-
rack[J].Constr Build Mater,2016,104 :72-84

Kandile N G, Nasr A S.Environment friendly modified chi-
tosan hydrogels as a matrix for adsorption of metal ions,syn-
thesis and characterization [ J ]. Carbohydr Polym, 2009, 78
(4):753-759.

Wang W, Wang J, Kang Y, et al. Synthesis, swelling and re-
sponsive properties of a new composite hydrogel based on
hydroxyethyl cellulose and medicinal stone[ ] ]. Composites
Part B,2011,42(4) :809-818.

Tang Q,Sun X,Li Q,et al.Synthesis of polyacrylate/polyeth-
ylene glycol interpenetrating network hydrogel and its sorp-
tion of heavy-metal ions[]J].Sci Technol Adv Mat, 2009, 10
(1):15002-15008.

Jagur-Grodzinski J.Polymeric gels and hydrogels for biomed-
ical and pharmaceutical applications[ J].Polym Advan Techn-
01,2009,21(1) .27-47.

Blum A P, Kammeyer J K, Rush A M, et al.Stimuli-respon-
sive nanomaterials for biomedical applications[J].J] Am Chem
Soc,2015,137(6) :2140-2154.

Bhattarai N, Gunn J, Zhang M. Chitosan-based hydrogels for
controlled, localized drug delivery[ ] ]. Adv Drug Deliv Rev,
2010,62(1):83-99.

Rasoulzadeh M, Namazi H.Carboxymethyl cellulose/graphene
oxide bio-nanocomposite hydrogel beads as anticancer drug
carrier agent[ J].Carbohydr Polym,2017,168:320-326.

Jena D K,Sahoo P K.Development of biodegradable cellulose-
g-poly (butyl acrylate) /kaolin nanocomposite with improved
fire retardancy and mechanical properties[ J].] Appl Polym
Sci,2018,135(11) :45968-45975.

Elsherbiny A S, El-Hefnawy M E,Gemeay A H.Linker im-
pact on the adsorption capacity of polyaspartate/montmoril-
lonite composites towards methyl blue removal[ J].Chem Eng
J,2017,315:142-151.

Chen J, Zhang W, Li X. Preparation and characterization of



559 4 KWL 5L A AL/ TCHLE A v WK R g it P R0 By 30 R B ST + 133
konjac glucomannan-acrylic acid-diatomite composites [ J J. [25] Zheng Y.Li P.,Zhang J,et al.Study on superabsorbent com-
Polym Composite,2016,37(12) :3384-3390. posite XVl synthesis,characterization and swelling behaviors of

[17] CaoJ L.Shao G S,Wang Y.et al.CuO catalysts supported on poly (sodium acrylate)/vermiculite superabsorbent compos-
attapulgite clay for low-temperature CO oxidation[ ] ]. Catal ites[ J].Eur Polym J,2007,43(5):1691-1698.
Commun,2008,9(15) :2555-2559. [26] Kabiri K, Mirzadeh H, Zohuriaan-Mehr M J. Chitosan modi-

[18] Hu Z,Zheng S,Sun Z,et al.Influence of pore structure on hu- fied MMT-poly  AMPS) nanocomposite hydrogel: heating
midity control performance of diatomite[ J].Sci Technol Built effect on swelling and rheological behavior[J].] Appl Polym
En,2017,23(8):1305-1313. Sci,2010,116:2548-2556.

[19] Ranjha N M, Hanif M, Naz A, et al.Synthesis and character- [27] Yadav M, Rhee K Y. Superabsorbent nanocomposite (algi-
ization of cetirizine-containing, pH-sensitive acrylic acid/poly nate-g-PAMPS/MMT) : synthesis. characterization and swell-
(vinyl alcohol) hydrogels[J].J Appl Polym Sci, 2016, 133 ing behavior[ J].Carbohydr Polym,2012,90(1) :165-173.
(19):43407-43414. [28] Laftah W A, Hashim S, Ibrahim A N.Polymer hydrogels: a

[20] Khalid I,Ahmad M,Minhas M U,et al.Preparation and char- review[ J].Polym-plast Technol,2011,50(14) :1475-1486.
acterization of alginate-PVA-based semi-IPN: controlled re- [29] WuJ,Wei Y,Lin J,et al.Preparation of a starch-graft-acryl-
lease pH-responsive composites[ J ].Polym Bull,2017,75(3) . amide/kaolinite superabsorbent composite and the influence
1075-1099. of the hydrophilic group on its water absorbency[]].Polym

[21] Karaman S, Karaipekli A, Sar1 A, et al. Polyethylene glycol Int,2003,52(12) :1909-1912.

(PEG) /diatomite composite as a novel form-stable phase [30] Zhao Y,Su H,Fang L, et al. Superabsorbent hydrogels from
change material for thermal energy storage[ J].Sol Energ Mat poly(aspartic acid) with salt-, temperature- and pH-respon-
Sol C,2011,95(7) :1647-1653. siveness properties[ J ].Polymer,2005,46(14) :5368-5376.

[22] LiuP S,Li L,Zhou N L,et al. Waste polystyrene foam-graft- [31] Murali Mohan Y,Keshava Murthy P S,Mohana Raju K.Syn-
acrylic acid/montmorillonite superabsorbent nanocomposite thesis, characterization and effect of reaction parameters on
[J].J Appl Polym Sci,2007,104(4) :2341-2349. swelling properties of acrylamide-sodium methacrylate super-

[23] Pourjavadi A, Ghasemzadeh H, Soleyman R.Synthesis, char- absorbent copolymers[ ] ]. React Funct Polym, 2005, 63 (1)
acterization,and swelling behavior of alginate-g-poly (sodium 11-26.
acrylate) /kaolin superabsorbent hydrogel composites [ ] ]. ] [32] Xie Jie, Yu Qiaoling, Zhang Yanxia, et al. P (AA-AMPS)/
Appl Polym Sci,2007,105(5):2631-2639. PVA preparation of composite water absorbing resin[ J ].Rub-

[24] Golebiewski J,Galeski A. Thermal stability of nanoclay poly- ber Technology and Equipment,2016(16):67-69.

i e e e S e e e e S i o T S e e

W T & FBIR 2 — BE E oK g B A T €1 05 145 Bl =5 452 % Y LE i 35 1)

propylene composites by simultaneous DSC and TGA[]].
Compos Sci Technol,2007,67(15/16) :3442-3447.

% JH AL ot 3 35 50 2 38 it 7 7 1 SRk L B AT AR

’ﬁﬁm*$%$miﬂtFﬁkﬁﬁMmkﬂ$kﬂ%
(5% F 11 IR 47388 00 18 2 1 1) 5 34 00

E‘Emgkv/\

YETT S 1T — Bl 2 T 5% A BE IO 465
EH5) T e B RS AR S 11 R R 1k i}

]

5 B #:2018-04-09
&% B #1:2019-05-10

R VU 3R & "R |

B +~+~+-+~)‘

{
+
*.,
t
+
+
+
+
+

;Eﬁﬁm%ﬁrmmmmmﬁﬂﬁéﬁgm%¢wng
LR s R PR BRI R LR TR0 405 e A 28 1
TR B L R R
OB R 2 0 N 5 G A O O I A 2T 4 7R
TS B BB 001 1

ST S0 I 01 DU B 2 K O R S — o AR A
5 (1 1k 1135 B 590 L9 BE 7 B — o 0 2L SURN B L B
LS5 L L 25 9 0 S AT 0 R
PR H L SR . R T A I L A DU 3R 2, K A
iﬁ%mLV%T%%EW¢Ak%{£W%ﬁ%%ﬁ
§ONLL SEGE 0 LA B B I AR IR R

} I5% Ak 25 B 5 9 52 4 9 7 67 40 A 41

T, o B2
+ﬁ¢@kﬁﬂmﬁw I B R T 2 R

1
t
1
+

6K O e LA AR I 3 0L R LB
FE O T I L A0 1 3 2, T K e 2 2 7 1 e
R 510 00K TR R F DU B 2 R
A 285 ) RS I 0 A 3 o LB T BEAE T T
JE A MBI 7 9 0 P A 567 SR 5
Ao % B AE 2 D W T 30min AT LLSE A A

11 P 95 0 4 B R 032 T L 4 AL B o 2 ) T 4
LMWmmmﬁ&%D&?ﬁ%ﬁ@ﬁ%%ﬁ%?ﬁﬁﬂi
AR5 00 e R e R I S R R
3780 40 55 £

B e .

15 A T 22 40 10 B 5 A ADE KG o o A 0 e
RO A S 1 . 18 0L 5 R  Fi T O 0 T A A

i%ﬁ#mmw$%%%%%ﬁ@ﬁﬁmwbﬁﬁmt
i AR 0005 11 0 2 T S B <%ﬁ>§

LT S S S S U S S N S U R S S R S U





