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Abstract: The konjac superabsorbent polymers (KSAP) were prepared by reverse suspension polymeriza-
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tion using konjac glucomannan (KGM) as raw material, acrylic acid as monomer, and ammonium persul-
fate as initiator, with soybean oil and Tween-80 as the dispersion medium and N, N’-methylenebisacryl-
amide (NMBA) as the crosslinker. The KSAP synthesis process was optimized by single-factor and
orthogonal tests. The results showed that the optimal preparation conditions were: oil-water ratioof 1 : 1,
a reaction time of 50 min after oil addition, a reaction temperature of 70 °C, and a neutralization degree of
sodium acrylate of 65%. Under these conditions, the swelling ratios of KSAP in deionized water, tap
water and physiological saline were 1 018. 79, 566. 79 and 109. 80 g/g, respectively, while the water reten-
tion rates were 76.67% . 75.93%, and 20.45%, respectively, outperforming KSAP synthesized using
cyclohexane as the dispersant. The properties of KSAP were further characterized by scanning electron
microscopy (SEM), Fourier transform infrared (FTIR) spectroscopy, thermogravimetric analysis-differen-
tial scanning calorimetry (TGA-DSC). and X-ray diffraction (XRD), which demonstrated that the graft
copolymerization of acrylic acid with KGM was successful. In conclusion, using soybean oil as a dispersant
enabled the green and efficient preparation of KSAP with high dissolution rate and water retention. The
solvent exhibited high recovery rate and good reusability.
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WEZ R, 2 D-H @A DA p-1, 4 BE A E i TR AR A, KGM B R4y -
AKEFPE RO Y L AR KGM., R R R R IR & 2R3 A RKIE KR 1 012 g/g HIF
BE KA IR K KGM IS (KSAP) .

HHCSAP ML HAT EEA B R E ALY RMERRAEY . RMAB R AL MR A&
WEUAE L R TE R A AN R T At vk 4 b A TR TRURE L SRR B AR AR K I SN 0 43 T A LA
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1.3.6 mzEL ke
1.3.6.1 &HIkZE

PRI 0. 20 g B KSAP ¥ T 200 mL ML B F/K . HRKRAAERER K, (FHFE/EK 10 min 5. HE
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1.3.6.6 X HF4Ai i (XRD) 434t
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o DR R I SRR 5 B 2 908 B S W T e ok R e 0 At ol o B L S 7 A 2R R S U R il R
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ffBE 158 F—COOH, HWIE Fi—COO Hiih £, T80 4E WK &5 48 D950 09 #% s 7 o 3G i, 2R i
(75 58Ik 000 45 P A0 1) 98 38 T H TR0 o S 728 Ak A R T 002 8 0 4 R A R DT 4R L A 0 2 e A
FEILF 70 %0, BEMKZEA R 1103, 21, 344. 18, 90.89 g/g. EI ALK IERE ., S RIEE B 70%
B, SREOZWRAEMER R, B FRER, AR TS, A5 MR, BT XWoKEE T ; Fafh T
PG TR AN AR I 1 R, YR Y 2 S BOROKBE 1 T R WY R R EE N 7000, TN R AN B v, il
PRI T . SR B %, IR —COO Mt AR, BBEEWE . wWHkRB S TR, SG46F%
B, SRR R 70 Y0, 7= AR v K R Fe e
2.2 EXKE

IEARRE (R 1— % DGR E/R 4 A ZE X H R FE Bt KB/ A B O 58 D > A Gl K H) >
C RN =D (NIRRT RS . I T A58 A2B3C2D1, It m okt KGM # ki s £ il
BN MK I 1 1 Jnh R N B E] 50 min. MR 70 °C . PIESEREN T AR 65 %,

£1 EXRRFIHTEEMAE

% 5 Bt 1 ﬁf :
MK A 1:2 1:1 2: 1
Jinie 5 R B[] / min B 30 40 50
I TR EE /°C C 65 70 75
TR Sl v A / 24 D 65 70 75
F2 EXRBEBHARMER
s A 5 c b LB FORERE/
(g+g D
1 1 1 1 1 47.37
2 1 2 3 2 357.29
3 1 3 2 3 668. 81

4 2 1 3 3 313.23
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- A B ) b BT KB MKR/
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5 2 2 2 1 838. 60
6 2 3 1 2 761. 96
7 3 1 2 2 98. 46
8 3 2 1 3 44. 06
9 3 3 3 1 537.51
K, 1 073.47 459. 05 853. 39 1 423.47
K, 1913.79 1 239.95 1 605. 87 1217.71
K, 680. 03 1 968. 28 1 208.03 1026.11
k, 357. 82 153.02 284. 46 474. 49
k, 637.93 413. 32 535. 29 405. 90
ks 226. 68 656. 09 402. 68 342. 04
R 411. 25 503. 08 250. 82 132. 46
%3 EXRBRERFESNE
75 5 o YR -5 il A ¥ F {8 =M
A 794 365. 20 2 397 182. 60 367. 14 x ¥
B 1139 347.93 2 569 673. 96 526. 58 * %
) 283 420. 16 2 141 710. 08 130. 99 * %
78 983. 15 2 39 491. 58 36. 50 * ¥
2 19 473.01 18 1 081. 83
SR S 6 798 601. 53 27
W ox x £k p<0.01, ZRAELGH#EX,
2.3 SEFIMIEEE lmm[jg**

ISR N TS e W s T S A L s KON 3 | [j%%m< b
P B 02 K 5302 R KSAP, 45 5t 4 D M ‘
5. TEAHIRL AT+ A POk T a1 S 4 O 4 s00| T
WA KSAP £ Ak, R, FHTA B !
oW TR AR A FER O k. 4 B0 566,79, g SOF & 2
109.80, 1 018.79 g/g Ml 553.92., 88.18. E‘E ik
768.37 g/g.

2.4 KEih, ZEEFZ B E U 200 F . )

M 2% 4 Al KOG R 2 B R B R A
f b B L 26 3 WU e o 3l 6 2 B ° — —
PSR I REAE TS BB I T L NG R p<0.05. %SG ¥8 L. TR,
) mLSCR I AR, T e 2 i T S Bk = 3 & P 5 4EF KSAP & AK = 1 20

WA T WS B R T £ WA £ et
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SRHT KSAP 8l g . 1535109 KSAP 37K R B000 00 75 I RIS Gl T W RAE R85 7oK . FIsRoK. A BER
K IR ATI IR B A 880, 280, 60 g/g LA b SRR Al 5 77 kAT Rk S TG T 2R O e n AR
AR L BRBETS Y AN R RO R D5 A R ARG T2, B E kS SBERh AS AT . TR R e &
Sy BTN LA EDSCRI T RS OB CREWE RO ZEFET , Al aE i R ok o By RS SRR 2T 1R
WK KA, AT PRR A HL A ¥ I R B 1) KSAP, Mg, R PR Y 2 iAs .

R4 KEH. ZEMZEEKERF A E KR F 6 & KSAP B8 E

IR PR @q&;@/ﬁ LTk EKETFK {ﬁﬂKz/p‘;ik = A #ER K

0 100 100 100 927.72 324.16 101. 72
1 91. 50 93.77 77.50 935.09 323. 33 97.71
2 86. 10 90. 81 51.00 898.03 302. 13 84.15
3 78. 60 88. 40 39. 95 880. 11 282.39 64. 25

2.5 Hifg

¥ KSAP FOR 5 B 96 1 I B2 B wol v

S DRI BT KRR S5 6, B : . 4

BHIOZEH s JURE RE R RRLAR XE KSAP Y3 ‘ W

SRR W E T IO S TR IR I 2 . \

WL RPN TR KR AW B L

LR TR BN T KSAP fo i %

SRR T R BT K MO i L A R

. K or 7 AN BETE A BRI ] #E A KSAP 3K,

WA 3 ke 5 B 6« 4K 22 /N 2 100 I Y Al . . . .

T RLFE SN T KSAP 536 46 25 Hy DA T 4t o *fg oo
AL ES

S KR, 5 R B R KSAP kL2 H
60 HEF, 28T K% KRN Rk,
2.6 fRKME

Bb 5 LK 33l A0 3R 2 e 4R R 4 3O A R
KSAP £ i ik PERE . 45 R 7, IR T . WU 5 dJ5 BT A RE S RO AR K PEER A BT R [, 76 258 7K Al
B kAR AR A Y TAE B AR K, ARk 76,67 % . 75.93% . 20. 45 % (UL K M A EORD . 3% AT fiE
JERON AR ER K P Na® F1 CL B TR IR T KSAP (9 = 4k MR 2548, 1 SAP A9 48 K M 35 20 24K 58 HoAR
B () = 2 55K FOTE B0 N B 3 A K 4 F SR AE b, 76 5 B KR B ok K v RT DLTE G b 2 o )
iR, HA AR PR K PE . DAR TG B KSAP fRK 5385 3 &5 T 3 O ke . U B LR 53 & i KSAP B
A T PR K
2.7 BEMTHRIINEE (FTIR) S 17

H & 8 Hh KGM £T AM 6 nl A0, 3 316 em ' Ab M BR S8 06, AW AFAE 4> FINGF & 72 3L, 2 885 cm ™' Al
1016 em ' Ab A5 51U J& — CH, — 19 46 41k 3l I i i R C— OH I 47 Bk 8l e, B A1 02 KGM b 2 8
BT RRAE W 0 . 874 em ™ Ab HY BN JUBE R RR AR 0

G M BR AN LT AR RE AT T, 2 936 em ™' b Sh—CH, —CH, MIAFMEM g, 1 437 cm ™' Ab 9 7 45 1R
BERAE Y R—COO e AR I ,

i KSAP ZLAMGIE AT AT, 1172 em ' 11299 em ' AbIE, & C—0O, 1557 ecm ' H BUESR WG IS I, LB
A N—HWAETE, 161693 m ' AbF C=0 4R shE, 3 732 cm ' A0 HI—OH Mitiig, 1 450 cm ' 40 H 3R

B 6 #HIfZxt KSAP B AKEM T
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