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BEAT , A i TR RS 70 % O 4 8 7 bl RV R A S 35 e, ZE B KA BT A5 3 )2 R o S8R
% (chitosan, CS) J& HFE R L BESL 0 , &5 43 T8 b &A1 K —OH FI—NH, SE D Re 3L A, ] B #E4E
HHEG R TEA N H CS FERRIERREE th 2 K M , I MHERE T B FF CS ATE PRI 5 B i S A gy
TR GEIE S CS UM RE, B8 ZBRIE " o o4 W B R, 30 1 A e = R 4 T
ST BT ABCALTH , F530 Z2 LR BBk , 33l Aok 0% o 2 094 K, OB B sk S i ple, e e i 5 L IR
BER & — R R SRS AT I S R FLR AR 776", Partap 251003 3o 45 ) 6 & MR Mk BE & 1R T 2 9Lt
FEFR BN KBS , K FL R T 25 WP B R YR B /K AL B, HLAT 458 8 A 2 B 2 B Rl A5k o ARSCRL €S
PR (AA) F Na-MMT Ay J5URL, BH B 12 MG £ 7] - o SR BR IR 4h ( SDS) Jise o Ry FLASEAR , /K V5 Wi p
B HEZER A 648 T 2L R R IR IR/ B3 52 i 1= ( CS-g-PAA/Na-MMT) & 4 5 W K BERL
FHAEEE SDS e JBE T W KA 2R AN /K PR R Y SERE b A XK 8 b Ph” A W B A
1 SEEsH o
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PR (AA AL pal, BifE ORAG ) (AT 20 2800 5 S SRR 2 ( APS, Z3#ir 4, Pa&2 Ak 77 ) 5
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98A 1H IR Z A ( i —ERHE A BRAF]) ; Mettler Toledo 320 %I pH 3 (ME45 8- FLH £ A TRAFD) 5
TDL-5-A RIELOHL( B L 5B {XE%) ) s Thermo Nicolet NEXUS 670 #Ydf HLI-2L 4RG3 (FTIR, 3E[H]
Agilent A H]) >R KBr F Ji ; SM-6701F U7 & 51434 fa - 4% (FESEM , H A9KS T JEOL /A4 /]) .
1.2 %7 CS-g-PNaA/Na-MMT £ & 5 R/KEREH &
FERA BRI IR S N, 4 A R IR Y 2 19 250 mL pY FURSI L A 0.5 g CS 130 mL
19 (TR0 /KIS, SRR 5 A — 2 VR 1 T e SRR R /K 75 o 3 N, 2B B 1
A2 0,0 KAFHRZE 60 C,IMA 0.1 g APS 5| &7 /E CTS H i3, 10 min 544 3.60 g AA0.25 ¢
MBA I b7 B3 ) i it 10% 19 Na-MMT {4 B0 A SR B FE, 70 CF RO 3 he N 455, 7%
KV AR BB, 585 1 mol/L () NaOH ¥R FR A2 pH =7, I 5 MO RE i 98 5 ] & 58 2 B K o
JBE/K JG AR e 70 CHERE BT DRES L 3k 75 wm i, 45 H
1.3 PEURoK S RFR K R R A E
ST KA S < FRER 0. 05 g(my ) FHEAFE 5L BT 500 mL GEARH, A 200 mL ZE4 /K , % ECE:
3 h JE IR ROT  Ke v kBRI 100 B 58 IR 8 10 min 31§ 25 240K 43, Bk T KRR b o i
(my) 420 (1) TP ROK A2 Q,,(&/8)
Q. = (my —m;)/m, (1)
W 7K R 4 - 7R 2T H 500 mL SRR A 0.05 g TRESS, FiTA 200 mL ZE4E /K , £ 15 14 i 8] 7] b
(1.3.5.7.10,15.20.30 .60 FI 120 min ) K 75 i 5 e € 1, S VR F R A SRUEBR £ 4K 4, FR L, AR 4
L) TR AERT 2] ¢ KRR Q,(2/8) o
1.4 ORBfsELe
SR R R S0 17 S A B /K BRI X P BT B B 0. 050 g B S AE] 25 mL P, TR IR
ViR LA 120 v/ min (SRR — e B ], F AR B TR pH (EH 0. 1 mol/L (SR sk S et /K i
WA TIRAT , pH (B pH 3HIE o W BRI B0 I B T B O LR B0 43 B B W I, >R A EDTA i e
5, VA A N AR R SR VP AR B TR o $ea(2) TR ARG Ph i B
q = (py—p)V/m (2)
X, g R AERTA] ¢ (min) B4 S H0R 25 B RE & TR B PD* A5 (mg/g) , po S PH” " 400 B o o vk 1
(mg/L) ; p FWFHE Pb** Atk B (mg/L) 5V A Ph* " ETBARRR (L) sm S BRI i (2) o

2 FRHE

2.1 %7 CS-g-PAA/Na-MMT £ & 5 W7k 5B M 48 6 R #1138
Z £l CS-g-PAA/Na-MMT & & 2 W /K BE e — 4k 2T BHLERUNE 1 B 156, 51 &%) APS 23y
e BHEE S CSEM 76 CS HZE LIE I A R4 A 5 . 3R AA FEEAR S RV HTE BUHT i B
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Fig.1 Proposed mechanism for the formation of porous CS-g-PAA/Na-MMT superabsorbent composites using SDS
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P 5, 205 5 22 A S I (o AR B RN I I 1 o B K R e, SR MBA LA 3
WZIHS 584, A Na-MMT ol i Hg i 15 1 Si—OH 2 5 R S M4 kg 40 Bl =4EM
LRG5RY . S R ROVAR R A SDS R, AE RN AR A S B A Y B B R G Y =4 4%
HIf AR . RN RE BERER 2 BT 2 L4 .
2.2 FTIR 447

K2 & CS(a) .CS-g-PAA(b) .CS-g-PAA/Na-MMT (¢) Fil Na-MMT (d) LT AMGIEE] . 3548 o 1, 1651

11602 cm ™ AL W i i Ky CS 431 Ffr 48 JE 5 A W
W, 55 AN B AT I b I, MR TR \m'\/\”\
W 4, [A) B ZE 1558 Al 1412 em ™' Ab HEL T B
—COO ™ RIS FR IS BRI W e o 21465 DL i
ARAEFRIT AA 2R3 CS B 2R Lo Jidb, 14k d thk
TR FEA T 3621 ,3697 em ' Kb (1) 4 45 4k 2 W i i
FIL635 cm ™ A 25 I SD IR 153645 R N W
T4 5%, 7E 1033 em ™' kb ) Si—OH 1 45 Pk 3h W g 7F
SR G SRS , BB Na-MMT (9 Si-OH 25 TH oS30
BN o L FFTR, CS AA HI Na-MMT 4t [ 5 545 s q;;;;;ﬁ .
BORE JUML CS-g-PAA/Na-MMT 52 5612 - Fig.2 FTIR spectra of CS(a), CS-g-PAA(b) , CS-g-
2.3 FESEM 534t PAA/Na-MMT(¢) and Na-MMT(d)

B3 AU SDS & & Bk F1 SDS iRk N
1.5 mmol/ L& A BEIE 4 i T A R o INIET 3 ] LIARTE FE G 2], TG SDS 8 () 858 Jise 3 11 - 3%
o5 AL 34) o GRAIGE B SDS J5 , BRI 2T L S U8 1 2 FLL5H (T8 3B) o R LIRSk T
EER AR A Al AR, A Tk 198 8RN S /N 17K 43— AR I 4 IR I BEL 7, 38 /= B
IS BT 0 KA SR AN K R

T/%

b

K3 TG SDS(A) il SDS 1.5 mmol/L( B) & & BEM A4l A T LA BE I 1
Fig.3 FESEM images of superabsorbent composites without SDS(A) and with 1.5 mmol/L SDS(B)

2.4 SDS iR Ext 8 G 7Kg B T 1E R oK 45 2 70 0 7K i3 2R 4 82 1
[l 4 Sy SDS ¥k B X 52 4 e W 7K 8 I T R K A 8 (A il il 26 . DAIET 4 AT Bl SDS MR BERS I, &2
B B M 1 ST I K A 2 B Sk KR /N . 24 SDS ¥R IEN 1.5 mmol/L B, BE R AE #2188 /K A A B R /K
F S I KA 2k B B KA (43 3] Sk 365 A1 68 /) , AN T 45 FHAE L (168 Fil 44 o/g) 43 il # /=
53.9% F135. 3% . X FEJEF N 1 SDS 7E/KH B RS, LI HRAE R A1) W45 T8 i #2 H Ve A
FURRAR 7 H— 2 AR RR, 70 B A Bt /K o i v I B A5 1) 2 F LR S5 4, X R FLR S5 444 B 14 e B i 1)~
B ARAE 2, 1 SDS S E A B M2 ()5S Bk , SR A Wl e 3G 22 WOK AR T 9% .
AR BE SDS BAL I 2L A 5 WK BE I AE 208 7K o B s (B -7 IR A T A R e AN & SA FiroR o 8 T 5
FTH SDS ¥ B 0] BRI 1A K H R 400 , 51 Schott’s #E — ik sl J12¢ 5 fe ™ .
Ay (3)



626 R e 2

T, QA Q. 53530 o B 2 A I JEE AV Y-
FIKIE , K Oy i B 8 T ko 6 280 T S B 20, L
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st D S KD A IR 3 o e DRI D KB G 4 0]
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AR AL S B ) Z2SLA5 0, A R TR 20 T4 1k
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Fig. 4 Effect of SDS concentration on the equilibrium

swelling of the hydrogel
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2.5 ZIEWKERERSB KPR E-BIKITH

K 6 fy SDS #e & 1.5 mmol/L ZFLE & & WK
BECAE 0. 15 mol/L NaCl, CaCl, 75 % r Ay i [7] -3 JiK
1R 4k, IE 6 W LIE 2, BEAE CaCL W i
Wkl AT LR AN [A) T HAE NaCl s b i A
R et A ONBU R TR S S e ot
PRyt A S I 445 v 1 Ca® ™ 5 058 G T 445 1 1)
—COO0 ™ BA " BT 2CHR” [l BE I M 2 Wi, “ 5 Hh
TRz A K.
2.6 3FPb* KIRHHT A

A0 R 590 1 42 B R S Sk > [ s b
WILGEAE N 20 mmol /L, K pH {EN 6. 0, F 440
SDS HUFL, & A B Xt Ph* * W% B AR B3k 3R 1) 5
Wi, (&7 S ASTA] SDS e i 2 fL i) CS-g-PAA/Na-
MMT & & e WK BE X P> A I B o AL 7 ]
AT, SDS W B X6 52 4 BRI 1Y) Ph ™ W B S5 i S

Swelling kinetic curves for the hydrogels with different SDS concentration in distilled water (A) and the
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capacity of Pb** MMT hydrogels for Pb**
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Preparation of Porous Chitosan-graft-poly ( acrylic acid) /
Na-montmorillonite Superabsorbent Composite
and Its Absorption Performance for Pb**

CHANG Yanhong* , DONG Xiaoning
(School of Chemical Engineer and Technology , Tianshui Normal University , Tianshui , Gansu 741001 , China)

Abstract Using the self-assembled anionic surfactant sodium n-dodecyl sulfonate (SDS) micelles as porous
templates, a novel porous chitosan-graft-poly ( acrylic acid )/Na-montmorillonit ( CS-g-PAA/Na-MMT )
superabsorbent composite was successfully prepared by grafting copolymerization of chitosan( CS) , acrylic acid
(AA) and Na-montmorillonite ( Na-MMT) , using ammonium persulfate ( APS) as the initiator and N, N'-
methylenebisacrylamide(MBA) as the crosslinker. The mechanism for this reaction was proposed. Scanning
electron microscope ( SEM ) analysis demonstrated that the morphologies of the SDS-added sample displays
homogeneous and well-defined porous structures. Effect of SDS concentration on the equilibrium swelling ratio
and swelling rate of the hydrogels were evaluated. The results show that the equilibrium swelling ratio of the
1.5 mmol/L SDS sample in distilled water and 0. 9% mass fraction of NaCl solution are improved to 53. 9%
and 35.3% , respectively. Compared to the sample without SDS, the initial swelling rate constant, K, , is also
improved from 1.2652 g/(g-s) to 5.1680 g/(g-s). In addition, the porous structure can accelerate the
adsorption rate for Pb** , which reaches the 95% saturation adsorption capacity during the initial 10 min, and
achieves adsorption equilibrium within 30 min.

Keywords  chitosan; Na-montmorillonite; porous superabsorbent composite; swelling properties; Ph**

absorption
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