$34E 3 IV = Vol. 34 Iss. 3
2017 43 A CHINESE JOURNAL OF APPLIED CHEMISTRY Mar. 2017

MK EE G RAHERNAT S & KRG

A BT
(MR T2E R VT3 M 225002)

B OE LUIBIRE (APS) 51 &, N, N' -7 H RE XU 4 Pt e ( MBA) Sy S8 HG5H) , SR K IR S ikl 4 1
BRAAAKAS/ RN TR BN R KRR o RGEBEE T BRINARAT Tt 20 B 5 | 4250 SB35 2L PR o A6 Jig i 7K A
REMYRZNA o S5 AR, DL R PR IR R i i D S, 5SS , 51 K R R A R A oAt 20 K359 08 0. 04% 0. 3%
F10.3% , AL TS CIF, Jr G ISR AR AWK P RE et o N MIBR 2 KA I 188 i 2 TR AT L& 4 5 B
T HWKPERE IS AL , (15BN A A/ SR P TR M 49 R /K R 7 ok 48 B i g, DO 2 8 1Kk A B3R /K AE
TIo3 s E) 1423 Fl 104 o/, %M IR T WK 5 WA, JRKAE 1 1081.5 o/g, 1K 5l f5e R W /K 7% 114

76.0% .
REEWR RABOR G BRADRA RV s OKAT R
Hi K 4325 06325 SCHRBRIIAD - A S 45 :1000-0518 (2017)03-0282-09

DOI:10. 11944/j. issn. 1000-0518.2017. 03. 160237

W K P I 15 K AR B ACBREE 2 | B 245 T A 2505 T LA Tz i o P SR D s R R 2 v
IRPERRHE 32 TP 35 K, (E G K G35 08 TR 22 58 2, BRI T BB o dnfey ik — 2B 4R Bt
(I K P RE LG 43 TSI 2B S S T R oK M RE , ERE R R R R R KL 2R
b A 4 T WK MR IS ST E A2 o Sl 5 A ZRh e K SL I, AT A5 8 A 5 F
IR AT LN, (F KA AR T S I i PO W M 7 T e P SR RS 3 1 A5 B4R 5, 0 B0 K A
RF W TR S | ARSR K PE B T, BATH ER PEAR i (5 B2, B vk 22 o AT
WU SRR G, Wm0 W™ FE = MU 55 JCHLAY A0 B8 AN {E 2 3 4 i 10 W 7K 38 2 AT
E P T e PR G RS B K PSS T TS LB . Qiu 25T 4 OISR R T 2T 4 B N 5E
Jii + Z 51 L) (PAA/mMMT) , 58 A FE BRI WK 8, (H I K35 254, e KA N 884 /g, F2E K4
R A 5 RN R IRER I A 4 HALARTE 10 wm 2247 1) 22 LG5 H (WK A B , AR A A I 7k 3k
B OVERASBIIL S BRI 54 1240 o/ (IRAR KR AXAT 59 o/ FIRT, 26 FFBIF 53 O 79 46 2 22
WK T AR A E M K R WA 2 R SR A 2 T B i /KO 1 o RS (CNTs ) HLAG A% 1
H s R SE AL N B0 U TR, 2853 24 0 4k BT £ HG 3 T T A —OHAI—COOH 45 3 /K S P, 3843
IKPERE . CNTs/ SRR B 12 M ™), Sagar Roy 25V fs5 B4 K B A 21 22 4L S5 K 1) S P 0 2
5 3R (IR - AR TR ) B2 18] , T BRI K AL 1 2 AL S, 2 R R BUK 23, BRA KA I A, £ 5
2200 1 Py K T 5 i S o T R B KA R 25 WK BRI K P RS A TLARGE o A SO i i 4k 1
JE AT AN KA 05 0 0 SR R s R e R /A I e, T P S 5 R O 11 B I A5 SR AR R
| i |
1.1 {UEEFniKH

Cary610/617 FILT SMEIEAX (32 [E Varian /4 7] ) ; PerkinElmer Pyris 1 B3 H {X ( 32 [F411 42 52 /R B
] ) 5S4800 I BYHH T B ( HARHAILAH]) o

IR (AA) i BRI E (APS) N, NV L OUN M I e (MBA) |, SR AL H, Sl W B T [ 2 4
PG R R LR 3lGR 3 o 70 ol s 22 BERR 20 KA (CNTs) |, I B T IRIIBR KA A IR 7, 2

2016-06-06 i ,2016-08-04 1 1] ,2016-09-14 5%
[ 5% [ SRR 4 VR BT H (212731796 ,21673204)
MU R F AR, 2047 ; Tel/Fax:0514-87995896; E-mail: zdnan@ yzu. edu. eny BF5E 771 : HBEM K



553 1] FERIR AT B AR AT S5 SR DN M T A 1 1 e B K P 283

ERT >97% ; KEFIK,
1.2 SWRoketHgR &l &

FH T 55350 65 % WIHH R , 16 80 °C 4 FALBE Z BERRANK AT 4 h, T8 FoK oh Ve IR 2
PEN o B BRI T B, B TR TR A

RAIKE/ RNIEIR AP IR ARG B BERE N 1018 21, 6 g INIRTR (AA) 19 = TBEMA 28 g
30% NaOH KA (AR EEASEE L 40 °C) | SR JE A — A 8 (PN TR S0 12 Ry L ) B KA 3B
SIER, — RS T RAERA R, AR B KM R T8 6 B bR ARk 150 wm i 65 o BIFFEIK
YR AT T ) AT A B XA B WK MERE A S i, LRSI A5 T

TR K AE i 3 B AR5 | R R B 4380 0. 3% , 38R T 5 43 41 0. 04% , RATRIE N 75 CHRAM4T,
AR BN KA i 5385 0.,0. 2% 0. 3% 0. 5% 1% 3% ) il #& WK B BE o

S| R T i 4B FERRANORAS T 4345 0. 3% , 5 BRI T i 70 510 0. 04% , RAMRFE N 75 CHRAMFTF,
M 5] & B 43800, 1% 0. 2% 0.3% 0.5% 0. 7% 1% ) 5 Wk Mg

SCIRFR T 3 B8 ERAK A Tt 040 0. 3% , 51 &R B i /- B0E 0. 3% , R AIREE N 75 CHMF T,
AR AS I T 4385 (0. 02% (0. 03% 0. 04% 0. 06% 0. 08% 0. 1% ) fill 2 W KA NS .

RARE AERYURE TR 410, 3% , 51 K& 57 B i /3 BUAE 0. 3% , S o i 4345 0. 04% 4544 T,
AR AR (65,70 .75 80,90 Fi195 °C) il & WK A A o
1.3 EgEK
13,1 gorFma SRAIZRASEL, FREL0. 05 g MWK M RH A 2548 (70 mm x 70 mm) o 32 A L &7
K R FEAT RO B e, B e EE 15 min BRI RBEIRBAGK , SRIGFR A NS R . IR (1)
ianan-

m,

Q=" (1)

K, Q MRHBAER (g/g) ymy NG PAR T (g) 5 my WOKPER IR EG B (g) o SPATIIRE 3 IRSEH,
IRZEELRAEL 5% , U3 Y E 45 R A E I E 455

2 siREhE

21 BURKEHIE A AR

BRAVK B AR RSO PERBROS TN 1A FEZS. BEERRADKE RO B, W Ik o 2
SR, RSP BOLE 0. 3% WK (K . 4t > 0. 3% IE, SO K A W o MU SR
" B TS T 5 AR AL, T L B0 S 5 4 46 T2 TRAL M
IEIRRADK 4T T R K P 2 [ R, — 8 AM AT B 5 5 B L 55, T A
TR A K RO MK BRI LG 4000 AR 0 D RO K By 38 B
# ONTs JRARAPBOHA SRR TR HT 1423 o/ /NS 802 o/, S EZRLB, CNTS A
S, MR SIS0 ONTs 522, B0 21 S 4 BERH 7 L A HEAEHA 0 BT ™ o IR, 3
1) CNTs AT 2272 8 SIS0 TS 5 B L0 SCI0E 86 EAT BB G, R 2 IO MG, 33
BRI 4R ™« SO ™ BEIROTE SRR AL 45 OB SLR K PERE . 353 SEM
H 7 BRADK RIS W IR IR S 7L , S EOURO

51 KUY FIRR 4SS SR W P A, 5006 ) s o i 4. R 280 B Y 543 7
B Bt SRR AT = A B 20 . B HRE ONTs/PAA-Na WK HE B0
[ 1B T . 451 A TR MO T 0. 1% ~0.3% ,CNTs/PAA-Na 908K Rt B 2531 4 1 LAY B
SOMTITEAEN, H 800 &/ HOIE) 1423 o/, 3 BRI 31 0 M0 SYBOM 2 , 1 LLB1 %27 2 B M
HEAOEHE £ i, AR TR A SRR TR " . (231 R HOC T 0. 3% I, K it He |
A TR SN BRI o 125 0071 90 2o 2R SIS0, 12 3R 4 M S AL 2
AR R KA TS BRI RO NI 53 F TR, B MK BRI ™



284 R e 2 o534 %

500
C A\ —e— pure water R = —s— pure water
1annl I B e caliia <xmdan o I\ —— 1 .
[ 15Uv I \ Saliic waict fon) / \ saline waiter
| L / AN | PN / N
) ¥ N oo 12001 / N\
1100k / = . / -
ol i / T~ BN / ~—
= / ~ = / =
=
£ 900ff \_ £ goof = T
2 =4 = E
= e 7avaY - =
g 700 & S F ST~
Na) T+ 7 # ./ \
< 1L ] f0OF e ~—
= 12V - — i _/ \’\_.
L C S S-— o L = =
5 F A~ - k]
= AOE* = 40+
= 60 = 10
[ T T S A T T S T S S S S I 0 .
0.0 0.6 1.2 1.8 24 3.0 0.0 0.2 0.4 0.6 0.8 1.0
w(CNTs)/% w(initiator)/%
1600 ~ _ 1600 n —=— pure water
— o> _ B | = - —8— cnlina wwa: Yoo
= /r \ —— ~ 1400 A\ - SAliliv wail
[ = \ 1 UV / N
eu 1200 = ) /s T—
N N . /s
o0 . s 1200L o
= N < 14w Ve
=) = = -
S ann — g x
= 800 - == 1000,
B o e
=) ] -
£ = Zz ——
S %0 \!\’_1 < 80 /
2 o}
R =
= AanL = anl
40 = 40
0 1 n
v nnn nna n neo n no nin V/I\ L 72Y on an 10N
A\VAVYS \VAVL 3 VAV uv.vuo v.1v ov AY ouv U 1vv
wi{crosslinker)/% Temperature / °C

PUL BRARE 51 0] IR SR e XA R W /K P R 1) 52 )
Fig.1 Influence factors on water absorbency of CNTs/PAA-Na in pure water and saline water

A. CNTs mass fraction; B. intiator mass fraction; C. crosslinker mass fraction; D. reaction temperature
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Tablel Literature related with inorganic materials compound fluid absorption performance of polyacrylic acid resin

Inorganic composite superabsorbent Distilled water/(g-g~") 0.9%NaCl/(g-g™") References
Montmorillonite ( MMT) 1200 121 [19]
AA/AMPS/starch/ OMMT 775 118 [20]
AA-AM/Kaolinite 2 040 [21]
AA-AM/Kaolinite 1296 138 [13]
AA-AM/HNTs 1240 59 [7]
AA-AM-AMPS/MMT 680 108 [25]

AA/CNTs 1423 104 This work
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Fig.2 Effect of content of CNTs on the absorbencies of pure water(A) , the swelling rate of various stages by CNTs/
PAA-Na(B) and their t vs t/Q, graphs according to different content of CNTs(C)
Stages 1,2,3,4,5, in Fig. 2B represent 0 ~5, 5 ~30, 30 ~60, 60 ~ 120 and 120 ~ 180 min, respectively
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Table 2 The swelling kinetic parameters of the CNTs/PAA-Na hydrogels calculated

w( CNTs) /% ki /(geg™tes™h) R w(CNTs) /% k/(g-g™'-sh) R
0 0.160 4 0.9370 0.5 0.3589 0.9615
0.2 0.4129 0.9597 1 0.2169 0.9135
0.3 0.663 6 0.9818 3 0.176 8 0.9381
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Table 3 Main characteristic parameters of TG of resin with PAA-Na and CNTs/PAA-Na

Sample The first stage The second stage The third stage
PAA-Na 28 ~384 °C (20.56% ) 384 ~491 C(23.46% ) 491 ~575 C(14.14% )
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Preparation and Swelling Properties of Carbon
Nanotubes Composited Sodium Polyacrylate

ZHUANG Zhibo, NAN Zhaodong*
(College of Chemistry and Chemical Engineering ,Yangzhou University , Yangzhou , Jiangsu 225002 , China)

Abstract Carbon nanotubes( CNTs) composited sodium polyacrylate( PAA-Na) superabsorbent polymer was
prepared by solution polymerization of acrylic acid( AA) , where ammonium persulfate ( APS) was used as an
initiator, N, N'-methylene-bisacrylamide( MBA) as a crosslinker in the presence of carbon nanotubes. Effects
of the amount of CNTs, initiator, crosslinker and the reaction temperature on water absorbency were studied.
The results show that the synthetic resins have the best water absorbency when the mass ratio of the crosslinker
to AA is 0. 04% , the initiator to AA is 0.3% , the CNTs to AA is 0.3% and the reaction temperature at
75 C. After the addition of carbon nanotubes, the CNTs/PAA-Na shows rough surface and porous structure
which may lead to changes in water absorbency. The water absorbence and the swelling rate by the CNTs/
PAA-Na are significantly improved than those by PAA-Na. The highest water absorbence of CNTs/PAA-Na
reaches 1423 ¢/g and 104 ¢g/g in distilled water and in saline water, respectively. The CNTs/PAA-Na
composite maintains 76. 0% of its water absorbency after repeated five times, and the water absorbent capacity
is 1081.5 g/¢g .

Keywords solution polymerization ; carbon nanotubes ;sodium polyacrylate ; swelling ratio
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