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The Studies of Different Kinds of Starch and Preparing Ways to
the Starch-Based Wood Adhesive

LIU Zhi-ming, GU Zheng-biao*, CHENG Li, HONG Yan, LI Zhao-feng
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract;In this manuscript, corn starch-based, tapioca starch-based, potato starch-based, waxy
starch-based wood adhesive was compared, and the results indicated that the waxy starch is the
most suitable for making starch-based wood adhesive. Furthermore, acid-thinned, oxidized,
enzymolysis ways which get high density and low viscosity were compared, and the result shown
that oxidized preparing ways can get the highest dry bond strength. Finally, the effect of
gelatinization to graft copolymerization was studied and gelatinization before grafting
copolymerization can get higher grafting parameters.
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EXERBERERER: LRBEBRNAEX
FRERAFRME, KEREH. T HRWEXEFRE
BIRE DREER. BTV REMREER
RS HMME (AR BEM W B (CP) . B £ A
A A B B 7 B F AR B L BRI
BARBNBAERAR TG,

1.2 XBHX
1.2.1 BHEHOHEREH LHGA L

D SREEREN R UEEREBRZAERLER
P E TEERANES. NEAESHNSER
o — BRI R ERERS 0.5 mol/L M MR
B RIERSL.7E 60 CTHME—BENERE,. HREE
70 C,JH pH B 4, MAFIRAII RSB E, TSI RE
FHREMBERIHEE, T ERERR M, RS
G A 2 mL FEESEA 180 E _BER
(B KPR HNEZEEMA 30 mL &4
¥ 95 K Z BEAE NI IEN, F NaOH BT R
R oH A 7 24 BRAKKIR A Y% 20 RN B
25 CEA,=#H4 500 r/min B.L» 20 min J578
BlERLRYHEER, TRENWEE RS,

D) BMAREKRERHLEEEBERIERLER
WEHHE & BERERENILL L ERELHE, R
BABWAL 30 min, BHFTEB IR R M KL
B, 280 TRAeESEMLERRY.

BRI S g HEHIERY
KEHZE0.001 ), BFERKBRES A/NEE N
HESN BHE/EARKERSES A 100mL A
FiiE 24~48 h R LM R, HREEN 70 CL
A, MBREHRE RHEBEHARY RAELE T#R
FF, FHOCTTFREEAE BRABREILEY,
AKX EHREERW,,

) BESHEMWE TR L5 g MiRMER
BT =FmP,MA 80 mL K EH 1.0 mol/L
Mt MR, T 90 CTRIR 0.5 h A ARER
BOBERERBREMBER, ARERNETE
BOEAEE WAKBTE RIESEKE HE
BHBRALE, KBERE RTF=ZSHRTKK
FRH, ZFRPEERNELA. BEEEAS
KW P, FE AR E R, e
DLEF 40 CTREEE, BREHIE, TR
FHREFER W, HTFTAGBMHMERSH.
G= % X 100% ;

- W

(W, +W,)

_ Wi+ W)
W]

GE X 100% ;

CE X 100% ;

__W.
W, +W,)
RGN EHE D H;GE HEBBE;CE HHk
B H AHRYSE:W, hEEREGR; W,
IRBEELBEYETHRE (@) W, HERIHEE
FHRER, W, Y HRYETHE (D).
1.2.2 BEANEEThRAEHNE RASKE
12%UTFT . BEKTF 0.5 g/em® B #E A 3 b R i
M, TEFTHY 25 mm X 25 mm, R EE N 100
g/m?, ZEEEMLL 0.49~0. 98 MPa 1 JE #7 24 h,
BRENERERRERZGFTREShEEM. K
BERHAM R AR FHHRBINETERTIE
B, BREMNEFEREKHEERSNAME 30
CHKPEN 3 h, T30 CHEFKE 48 h #ET,
REHTEEFNTRE. HTELAKXMT

. o= P/A
Ko WEZWEE, (MPa); P Rkl R
B ARA, (N A WXEFHMER, (mm®),
1.2.3 ZREAMEENOHE EEHEEH
28 BV B 2% 0 0D 0GR P L o TR S M D L — R
e FE T B 2 3k AH R B T AL B S , 4 R R R
70 C,il pH 4, R G MAB| &5 3 B &, Fi5
E—BEE )G, FRE MR A E Ak, BRIt
BREH—BHEGE, RMEZAENMDEHH,
BRiR—BrEE,FRZES C,RNEHABR=
TS, B4 30 min, B, ‘

2 #R5##

2.1 FEEEWBRBEAA R EEHEMW
KT HCBA (BB e By X 7 o A SR A B AL

H= X 100%
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HJ7 AR R AR IR FEKG U5, R 47 W1 4L N B4 3 07
R, REMPEKETER BB RFRRE, BT 5%
TR AV R BE ) T 0 » 0 Z0 AR S ) IR TR ) RS B O
BERAERBRMMGEE. TBREH, EXR
BORERENRE L DREERMRE 2 L ERE
KIEHBF 0.25 hy X B T BRAKE A K, AT
i 8 VE B HE A BE IR

R [B) S 4 b 288 ) U2 3 K b T A HE HO IR
1. MAEREREAMBEREAN—TEFEER
BfEhR, AR 1 W IS IR ER M B S i T 3
il 2 B T 3 B2 I R R B K TR S TR
B BA RGBT AR, T AR KRR H
FEAHERY HE—-BNAGHLE NI
VIRE, NI ™= RR LM, EREEHE,
BEREARRMBOBRS, XMEAMNTERIARSE
XNRPE R ERER M EE TR
AR FHAMM RN, R RERIAE
R 38 w7 LA ARG B 1 B2 K A BIRAE R, X AT R
REHBEREKRERHEEENEH THAORR
MERFEA,

£1 TEAREHIEHERH BT IR B
Tab. 1 Effect of different kinds of starch on starch-based

wood adhesive

T®RE/ ®®RE/ W G/ GE/
BeEh MPa  MPa  # % %

EREMBE  5.512 2.863 #E  26.24 45.95
ABEHE 4135 2.334 &

DHABEME 3.390 2.228 % 20.96 38.75
BEEREME 4220 2.965 iF  33.81 53.08

B EE T E, LR T EHRE—1
AREHERESEN Y TREMESNERE,
ERERAE 2, SHENRHEERERE —E
BENTR. XATEMEDWEIEEAERX. EX
EMTREBRES . ELH-TMABT G TR
B 5.512 MPa T M 2.248 MPa, T RE{H K
3.264 MPa, @ 3% JF i1 2.863 MPa F f% 3 1. 163
MPa, F Beff 7 1. 250 MPa, ifi % Ji E K & # 1 th
FEAEAE B, THREH 4.220 MPa T3]
2.853 MPa, FF&{H 4 1. 367 MPa, B3R & T HME N
0.897 MPa, %88 & F EXKTEH B .

2.2 FiAEFRAHRBE A KIS RRE

70 4 TR A B RS ) R P, AL R AT
Xt TE W B B RS Ab 2R, L RO AL S G AR b AL LT
3, 38 F A BB O R, 4 oo HE 36 SR BB ™ AR A R A9
B, B 2R W RS ) A A

22.71 39.87

%2 FEERMNEHREAARKANERBEEAER
Tab.2 Effect of different kinds of starch on storage property of
starch-based wood adhesive
€ 4T (o€ 95
FRE/ BBE/ THRE/ BEE/
MPa MPa MPa MPa
ERIEB B 5.512 2, 863 2.248 1.613
R 4,135 2.334 2,156 1,184
OEEERE  3.390 2.228  2.259  1.122
BRERERR  4.220 2,965  2.853 2,068

2.2.1 REM#FX AR E MG A

HTHREER Y PR AR, X528 H 1T R
B, R 75 =X 6 o i B e B B R 7 A B I B R
RESHRE. UERERERIRRER LETR
B B IFHAFBERE TR, ERERNE 3.
FE T sh it 7 T » BR A A B AR AL 3 S o A RO E Y BB K
TSP 2E , FE R E O] fE AR AL 28 5 TE ) I
AN TFREMIHEE R BUERERE T R
MHREN SR, AR TFREBIETERORS,
PLEALRE RS B R R R R sk, THREFE
ZE AR R BT TRERK, RE T RER
SARERES RPN ENER, WEHERMRE
R F ARG R 2005, T8 5 RS ) B9 B9
TR, 3 FFER T X5 REREE LA K.

£3 FEBEHARITERERTREENE R
Thb.3 Effect of ways of lowing viscosity on starch-based wood

B2

adhesive
531 FiafE/ BRE/ -
HR MPa MPa He w b
iR 4. 820 2.865 LAaf =
MR 4.220 2. 965 N =N =
1k 5. 401 2.961 BRES 13

2.2.2 #iLsTRH A ARG YR EEREER
RALRTRE X MR HTHL, 2EmBEESH, N
MRAEWER KO ERE, ANR4FH WG
AT L R A9 T I B T 5B R 58 B AR R
T AR fh A7 4 3 5 I A B i, SRR T B
BRI AR R WAL ) T R B AT R B
MR A T RATE B HERE MR B B XT B
SEMERE 5. H/E S5 H LR E &
BB ), MR AR A K X T EUK &, K
A 1k B K AR 7E S T R B A HE S BRI S TR ML AL TE B
B B K v SR FAEK-TER BB | R
BHEFRCHSIZRIIENESRH KT FHAR
A, R RN SE —ERENEL, BH
WA T ZEIKRMEEL, NTIR T e85 8k
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MEmile. ALRBHOGEBEFHR AL E
HY X T8 B K M A S R R L, A AR AR A B
BAMTEERN, RFEGEUTHAN @, & TR
FH RS TR F KRR WL 8 R ERER EHE
FEAR , VE M 43 F 2 (6] ) 6 48 45 18 S K 53 SR BUOR
TYER A VRIS 4 S 00 T TR K P ROV R, X
B R RAA R T RB BB AL M, AR TR S
LX) A E): of 3

F4 ML EHERHBRERBREOER
Tab. 4 Effect of gelatinization on the bond strength of starch-

based wood adhesive
BRI F & B /MPa 38 B/ MPa
Mk 4.220 2.965
Bk 4. 869 3. 244

KRS % U TE HERE AR A 6 AR
AWM KA T RIR AR AL B 7 K, RIX 3 43 I
AT R B [ oY AT TR RO, B—FF

% % 3U#k (References) :

B4 TE B B A R R IR A7 B AL O 1190,
£5 HMEMNBEERRREENERA
Tab, 5 Effect of gelatinization on grafting copolymerization
BEAFX  G/% GE/% C/% H/%
ES k4 18,13 39, 65 64.52 21.62

WL 2988 60.83 7756 16.14
3 & &

EEXRBRERAE DSRE 4 FERRER
e B T OK BE R BGE A T I AR R R
BERAEREREFHRSE, KEHBEE, T A
AATFHTEEM BRI RRIA., B g3
ek LB R A ERESERH K
TEH KR T T L BE 5 A A0 R 7 JBORS P ARG
it B, RAMBTAETARAIRREER R
TRACTE S B ARE T €M) &) 58 40 B 4L » 17 i 34 3
BR B TR EIER.
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