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Synthesis and Characterization of Corn Straw Residue
Water Retention Agent
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Abstract; The synthesis principle of cellulose water retention agent is polymerization initiated by free
radical and the grafting mechanism usually includes chain initiation, chain growth, chain termination,
and oxidation. In the presence of initiator, the free radical is generated on the cellulose macromolecule
skeleton firstly, and then with the help of chain transfer, the graft copolymer is formed by reacting with
monomer. Applying N, N'-methylene bisacrylamide as crosslinker, potassium peroxydisulfate as free
radical evocating agent, acrylic acid as grafting monomer, cellulose in corn straw biogas residue was
purified by nitric acid-ethanol method to synthesize water retention agent. Through single factor
experiment and orthogonal experiment, the synthesis process was optimized, and the absorbency, infrared
spectra and surface morphology of obtained water retention agent in the experiment were characterized.
The experimental result showed that the optimal process of corn straw residue water retention agent was as
follows: the mass ratio of acrylic acid to actived straw residue at 7, neutralization degree at 70. 0% , the
dosage of initiator ( mass ratio to the monomer) and crosslinker ( mass ratio to the monomer) at 2. 0% ,
0. 1% , respectively. Furthermore, 9 min microwave moderate heating then 1 min higher heating were
needed in the continuous experiment. Under this experimental conditions, the straw residue water
retention agent had stronger water absorbency, and the maximum water absorption rate was 382. 22 g/g as
well as with a certain thermal stability. Infrared absorption spectrum showed that there were C—O
stretching vibration peaks of acrylic at 1 200 ecm ~' and O—H bending vibration zone of acrylic acid near

1350 em™'. Furthermore, the neutralized —COO ™~ reduced the C =0 in acrylic acid, and the
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absorption peak of C =0 appeared at 1 557.98 cm ~'. All of above indicate that grafting polymerization of

corn straw residue cellulose water retention agent is successful.
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Fig. 1 Flow chart of grafting polymerization by straw residue cellulose and acrylic acid
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Fig.2  Effect of each single factor on water absorption
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Tab.2 Orthogonal test result of graft reaction on

straw residue cellulose

. | 5 c W KA 3/
(gg™")
1 1 1 1 1 215.75
2 1 2 2 2 163. 50
3 1 3 3 3 237.29
4 2 1 1 2 187. 11
5 2 2 2 3 164. 94
6 2 3 3 1 382.11
7 3 1 2 1 253.36
8 3 2 3 2 147. 23
9 3 3 1 3 254.23
10 1 1 3 3 282.38
11 1 2 1 1 287.25
12 1 3 2 2 172. 66
13 2 1 2 3 203.75
14 2 2 3 1 206. 42
15 2 3 1 2 275.88
16 3 1 3 2 241.30
17 3 2 1 3 222.00
18 3 3 2 1 195.33
K, 1358.83 1383.65 1442.22 1540.22
K, 1420.21 1191.34 1153.54 1187.68
K, 1313.45 1517.50 1496.73 1364.59
k, 226.47  230.61  240.37  256.70
ky 236.70  198.56  192.26  197.95
ky 218.91  252.92  249.46  227.43
R 17.79  54.36  57.20  58.75
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Tab.3 ANOVA analysis of graft reaction on straw

residue aquasorb

FEER T0% , 51 &R ol 2% , 588650 & bl
0.1% ,WeKA%Z N 382. 11 g/g, ZMXHLTE 0.9%
NaCl 7 i W #h A8 320 29. 06 /g
3.3 RAFGEHRREESHN
3.3.1  FEFFIEE R W L0 1 43 bt

WL 3a FE 3¢ WXL, 7T LLF R 27 4
FAKFIAEBEL 1200 em "B T HEER Y C—O
45 0, 76 3% 80 1 350 em ' BREAT BT TR0 R 1Y
O—H Zh4izh X, T HJEH—CO0™ K55 |
PR C =0, T C =0 1% Wz i 04 75 5 %K
1557.98 cm ™" A EL, A 3b FIE 3c X PR A
H VA 15 2 4k 2 K R 4 B AE 3 339. 19 em T 4k
1046 em ™' Ab BT —OH FEAE % F C—O {4
W, FUINIRTR 5 TH i 27 2 R ek
3.3.2 RS AR OK A B b

4 S g REATIH I HERCHT S A R
IE 4 HRT DU R AT T T AT A 2R 3R RO RS
SRR MAF4ER TR, E 5 R, A R R
TR AE SRy T ARAS T T (™ RSP 52 e 6 R 235 44 1)
KL, 3 4 R 1 TR b A A R TR
TR W KRR K E T 6
3.4 WRAEBERMEKERES
3,401 TR T 4k R OK G A W R S

MIEL 6 AT LA Y, Bl FF T8 i AR K R0 A W I i R
P B BEVE AR AL o BROK SR TE 2R AR K K R R
I3 AH B 51 B BOAHET 1S min, fRAK A TE 2
K PR I K, 1S min PR AT AR BT R ] 300 o/ g5 5
2 B B ol R S K B B, {H IR K 4 F2 0801, 30 min 1)

L R LT SV r Fo.os WK A 23R 5 350 g/ g 55 3 B B b ok A e W1, 7R
A 956. 92 2 478.46  0.18 .
IR B, WK A 38 B AR R AN AR 40 min 2245 I K A%
B 8959.96 2 4479.98  1.67 SRR 380 w/e. [FIRE . 1 0. 9% NaCl YW Tl
c 11338.16 2 5669.08  2.11 4.26 Bl et A 1t & 8o N £ 0. 9% NaCl iy e
D 10 357. 08 ) 5178. 54 1.93 233 /l\%qﬁﬁj/l\&o A 10 min Waﬁ‘mﬁlﬁ%ﬁ@/l\
W 24 187.25 9 2687.47 B, h R R 3] 20 ¢/ Z G 1E 10 ~25 min N, J&
BER 551937 17 TR WAk B B, AR K ] 26 o/ Zi AT 2R
97
N B . m
85
oy 98.8 93 3339.19
£ 65 298629 £ 98.0 <o) 170948 104685
Jups 5972 Hgg 140221
a3 i 96.4 "
. : 87
25 1237.99 95.6 85
15 — ,1695;02 — 0438 103391 53 1557.98
4000 3200 2400 1600 800 4000 3200 2400 1600 800 2000 3200 2400 1600 800
Wl/om™ PHyem™ WH/em™!
(a) AJHER (b) FEFFBEAHER () BT
B3 RS20 AN i

Fig. 3

FTIR spectra of samples
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Fig.4 SEM images of straw residue cellulose
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Fig. 6  Aspiration rate of straw residue aquasorb
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