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Preparation and Properties of Aloe-based Composite Superabsorbent Resin

LIU Bei, CUI Shu-zhen, SANG Wu-tang, WANG Xiang-bing, PENG Hui" , MA Guo-fu”
(Key Laboratory of Eco-functional Polymer Materials , Ministry of Education, Key Laboratory of

Polymer Materials of Gansu Province, College of Chemistry and Chemical Engineering ,
Northwest Normal University, Lanzhou 730070, China)

Abstract: Environmentally friendly and highly absorbent resin (P(AA-g-Aloe)) was synthesized by grafting co-

polymerization of Aloe and acrylic acid (AA). The structure and morphology of the superabsorbent resin were

charicterized by Fourier transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). The

effects of different synthetic conditions on the water absorption (salt) of the highly absorbent resin (distilled wa-

ter 1194. 2 g/g, tap water 339.8 g/g, 0.9 wt% NaCl 103. 3 g/g) were investigated. Meanwhile, the swelling

property was the best when pH=7, and the swelling rate was 70. 8% after five times of repeated swelling, the

water retention rate reached 31. 67 % after 12 h at 80 ‘C. The Aloe-based superabsorbent resin can be applied to

water retention and sand fixation in arid desert areas. agriculture and forestry horticulture, water retention in

agricultural planting and so on.
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Figure 1 Schematic diagram of preparation process of superabsorbent resin

1.3.2 [RGB 1 i 1 A D 3k

B AN Bt 3 B 25 14 v R K A R 1 U ik
DN . 7 52 3o aok 2 v 8 90 4 45 IOk 43 ORI ik
BISZIE, 2 A 1.4 wt%.2. 8 wt% 4.2 wt%
5.6 wt%.7.0 wt% .8. 4 wtH M S HTRE K
N, S A oS A B A T AT I K L, A
BLO.1 g Ff &2 I 7E 2848 K L A KK L 0.9 wt%
NaCl ¥ 2 E A7 7 i it AR 4l A =X (D35

R AN TR) 5 i 43 500t B 12 &% (APS) 51 % 51 4l
F 1 fR WK R B A S R K . 7 S 0 AR R
5% APS JiT & 43 B0 I K PE B9 52 e, 43 i om A
1.7 wt%. 1.8 wt%.1.9 wt%.2.0 wt%.2.1 wt%.
2.2 wto ) APS AT R G RN . L0 25 5 Ab 3
B AR IEHEAT I B 3L FREC 0. 1 g AR & 40 1) 7%
PIK KK 0.9 wt % NaCl i HEAT v K

KA ) B 43 K0 N o N =3I 35 0P 94 1 e
(MBA) A2 1577 i1 £ 14 1 W8 K AR i ) 3 T 2 00 3
TESE B 3k FE P AR 58 MBA i H 43 506 %5 ik P 14 52
M, A3 WA 0. 10 wt%,0.12 wt%.0.14 wt% .
0.16 wt%.0.18 wt%.0.20 wt% ) MBA 17 %
B, S 45 S A BERE G O E 4T I K
L FRE 0.1 g B 43 0 7E 2RI OK L B R K.
0.9 wt% NaCl %W H F 17 % i

AN TR] H L E X R W K AR i VS I PR B e . 7 S
%5 o0 i 5 v R X B 1 52 ), 43 i) R
50%.55%60% .65% .70 % .75 % Y w1 EE 4T

BE N, S 45 o5 Ab BERE 5 O AT 1 i
WL AR 0.1 g FE 5 4 A 7E 28 1 KL H kK.
0.9 wt% NaCl & W H 17 MKk it .
1.3.3 AR

FREX 0.1 g 584 T J5 O FE i B Fhedt b, A
WK EE T E 4 h RS 2wk, 2k
2K IR R . 25 M58 4T B m
N GG 2R B K A TV T, PR T o 0 Hh 2K
SYIERRE TR it E 5 G HRERN (D .
1.3.4 R[] B T PRk Ik

PRI 50 g (Q,) 78 4 Ik B FE BT 5 4
Sy AAE 25.35.45.60.80 ‘CHEARH, &0 2 h (2,
4.6.8,10 F1 12 h) il — A (Qp) i & . fR7K
FQ UOHEAKXWT .

Q=Qx/Q, X 100% 2

b Q, Al Qp 43 Bl J& B 28 1 ik B FF i AN 7E A [H]
T RE R I BE 2 h 5 R Y T
1.3.5  ANIRVE I3 AR 3

W 58 4 78 1B KU Tk 09 15 2 K A B TR 5 AR
v, i AS ) o 1) i 6 i R, B 2 h X
W K A% i A 4 T I 1 0 A% o i R AT I, fROK
Q (oI mAX(2).
1.3.6 %Ak 3h )ik

FRIC 0.1 g A 5 8 1 8 28 18 K v, 45 (6] B
5 min FRE—K (5.10,15,20,25 - 240 min) &
W K AR B & 3E AT 0 PR T WK M AR T 1k )



12 ) I 5 5 A 4 W AR B ) % B M RE BT SR - 1709 «
AR, HEWFEE—OH MR, k4B T WA, &0
1.4 ZHREIRSH PSR EBIR KA T RE N ,1566 cm™ ' Ab
AN S AT R RAWH—COO W &4 T MmN, &

B T RE S SRR IR 1 2 100 1 L
TRA I Y50, K 5 R B o 33 Ot i 147 40
HNETE I, P B 400~4000 em ™,

L4 2 FHA - WA o b

K A E 255 Ultra plus 3 & S0 7 2
B Xot A i TE AT T8 B0 5 4 43 BT 5 6 X B i 25 T
FrmE 4 A B, H 25 N R (5 k V) Ji 18 A R il K A%
BOT #EAT ,

1.4.3 ESHT

KM Pyris Diamond #473 B {3 % B & 2E 17 #4
HOM, IREJEE A 25 ~800 C, JhiE H RN
10 °C/min BYZUTAHUT 02 B 5 0 B ik

2 ERFTie

2.1 SWIKBAE P(AA-g-Aloe) 5 K 2
R
2.1.1  ZoAMEiE s B

2 Ry 25 (Aloe) (B — RN I R (PAA) B
JIE 17 W2 K A i (P CAA-g-Aloe)) LT AMEIE A,
1 Aloe i & W ,3415 em ' Ab AW W T R TR
LA EREN—OH M43 ,2923 cm ' ALY
Wl e C—H Sr a2, 1605 em ™' Ab 1y Wk
W —COO ™ MR BRI s 7 PAA G 1%
F1,3501 em ' AL A IE R NG ER —OH AY i 45 3
31,2931 em ' AL Ay JE C—H B0 A 45 4k B0,
1590 em ' &b f I & —COO ™ i A X B hir ™
T P(AA-g-Aloe) 1% [l H 3441 em ' Ab Y 1 )2 3R

AL ELA G M 23 A, 15 T 25 B e A B TR
“a¥ L.

P(AA-g-Aloe)

1566

3441
PAA

3501 2931

1590 Aloe

2923 %05

3415
4000 3500 3000 2500 2000 1500 1000 500

PeBem !
2 Aloe.PAA.P(AA-g-Aloe) YL 4G IE K
Figure 2 FTIR spectra of Aloe, PAA and P(AA-g-Aloe)

B

2.1.2  HHHB T BB

Kl 3 & Aloe f1 P(AA-g-Aloe) A H T i
R . B3 A1 3 (h) J& TR By 2 25 0 1 4
L L AU SR B 28 T 08 5 7 25 A0 2 AR R
Shke RO WIER S, B 3o M 3D A
T I 5 T K AR i o DAL v ] U 5 3] L 3 T REL RS L P
J 53 A 34150 1 22 FLA5 R Al 3R 6 W e 68 W0 R A i
TRVE R L 50 1 W KR B A 3 T T i
2.1.3 HEHHr

P 4 2 SR TR I R A B (P ALAD T 25 36 s i K
BAE (P CAA-g-Aloe)) [ #4552 Pk 40 #r il 26,
PAA Fl P(AA-g-Aloe) ¥ B =/ K X, 7E 0]
IR B A — R E X, BIIK T 100 °C 2K 2 )
KA 22 TH R K B 28 R G L BB R X

®) / 4 1

10 pm

10 pm

B3 (a.b) Aloe,(c.d) P(AA-g-Aloe) 144 v 5 &l
Figure 3 SEM images of (a, b) Aloe and (¢, d) P(AA-g-Aloe)



£ 1710 - CHE

2023 4

T 445~484 C Z [a] & B T W /K W) A rb B i it
KAER, BB KRS T8 LA C—O—C k2L
o A Wt b H A0 R JE B K BT 87 5 #E48 = k
XL WK IR R T 484 C R E 2 ORI
SE AT IR 5 3R G W B B S R 25 A 1 T 2
M PCAA-g-Aloe) 7845 — 2 T X H B 1 I B 9iE R
% T IEH P(AA-g-Aloe) 5 B T #8518 fil #1
it o S A ) B AR L L T DL
PRI 25 I X 3R A 0 0 R 1 R S R, T R 1Y
1o WK A i 25 R R E

100 & —_— P(AA-g-Aloe)

JR RS W%

100 200 300 400 500 600 700
iREC
B4 AT L

Figure 4 Thermogravimetric analysis performance curves
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Figure 5 Effects of synthetic conditions on water absorption (salt) of P(AA-g-Aloe): (a) Aloe mass score, (b) APS/
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