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Study on Synthesis of Crosslink and Graft Double-modified Wood Adhesives Based
on Starch
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(Hefei University of Technology, Hefei 230009, China)

Abstract: Wood adhesives were prepared by crosslink and graft modification method with starch as raw materi-
als, epichlorohydrin and ethyl-acrylate as chemical modifying agents respectively. Experiment results showed
that the proper amount of epichlorohydrin was 4.0 wt% , and 60% starch should be put into reactor at starting
and another 40% at interval of 2 h in the process of cross-linking. The optimum graft conditions determined by
orthogonal design were as follows: ammonium persulfate 0. 2wt% , ethyl-acrylate 10. 0 wt% , reaction time 3h,
reaction temperature 70 ‘C. The wood adhesives has high bond strength(7.5 MPa), good water-resistance (48
h) . stable storage stability(200 d), which can meet the requirement of national standard GB/T 9846 —2004.

Key words: starch; wood adhesive; modification; epichlorohydrin; ethyl-acrylate

ASRITWE B ERNEEES N SITEBIAK
BRI BS 1E 9RO, AT SIS R E RN LT 4
W BRENEESRNETIREPRIAEBES
B SRMREBEARER, B8 AWK ERER
M ERESTI BT SRR SR RN

TEMETEMNRZHRERDSHE, BRER
BIT(CHY O BURBER(C—O—CORG MM,
BEXER 2 NAEREENMERESEZNR,
BNSERSA BT EREL, S A EB M
05, XEBEMRIGTIMAN —PIRELEBDHAR
MRGH, AN ERERERESTHNREB AR

YA HE: 2011-04-01

EEUWA : G0 RKFEA R QB3 (cxsy102146)

& o

BTIEN DT ERLESEAEFRKNLEER
,EEREEE UM B BB MR RZEXSH , 5
TEAD R FGTT BV R & 52 2 RO 7K 14 B2 X LUK B A ISR
BLRETER, E—NERRIGED (RIGH
R ORIB T R EREE MR E T ARELE Fak
TR, JUUETEM RIS DM 8E, BRELIRE XK
IDE—REER, EBURWEN NRBRE,ERM
SERRNRKBER OB (EA) NIMEF, BIHER
AL ERERANAIRER 85 (EA)BRWNE R, 1B
SEMEARM RIGFINRERE M KMEEEMNE SR

EFER N MKA986—), B ZRUZ RN A ML Tolk RAg 8 L A, BT 4> TR ECNE
BWAEE: BHEY1956—) . 5 W1, G IE Tl R% B4R, FENFEE 5 7R



2 T PACKAGING ENGINEERING Vol. 32 No. 11 2011. 06

18 =

M, FEXDE R IR EG T T RAE DT AL BEBH A o

1.1 =5

RBR - 24ER, TG, SIREARMAIRNKE
REEAT;BOEE(PVA), TG, 5@ Hl—
[TSRBROBS(EA), T &, BBl —T I imER
B(APS) , S8R . NEERIR, T _IREXRER
W, oM, BEAEBCZEFAIEREA AT,
1.2 YB5RE

FE2ENGFSES NEBRKSH®, HH2 1, &
InRENSHIGCERAT; Balfies,J]-1 8, %
IR E M LR ES ;R k5B 1T, NDJ-79 8,
PEEOB; A DENZMIY, RCT-2TR, PE £
18 ZLINEIBLY, Spectrum100,2EE PE A T); B 5 X
W, MP2002 B, EBREBNGSNEREBEAT; KA.
£[8. = 0KFKIRE,
1.3 EpmBRGFGEE
1.3.1 ehtkEvLEE

BRABNTENSNaIRRHTRERRN, HE
BT MRGSHNLRETEN IR, BSRIBIR B
HITERRERMN, IS EEE#AMR SN EKEE
KOEMILR o

D) NafRRE — PRI R BRI 8 22 BX 7,
AWM FRE T , OSTEM D T8 E6— OH K&
M, FERFFREK W F R, RICGEMFRIB S SIE
A RNAEI TR

O
OH

VAN
2St—OH  + CH,—CH—CH, (I —

OH

St—0O—CH,CHCH,—0O—St +HCI
2) SIRFINRMERZR SR D@B ™ LHWIBEBE,
SIKEMTEREMNBEBBE, BN RNEYE K P
N, BSRBREHTERRG RN, RN
JUNI:E
OH

St—0O—CH,CHCH,—0O—St +

APS
(n+1) X—CH=—CH, N

OH

St—0O—CH,CHCH,—0O—St

%(‘IHfCHz —+CH—CH,

X X
CH,OH
O
H L H
H OH
—COOC,H;,
1.3.2 ik

D ME SRR, ChREREENRE
118 500 mL = OKEHRE, DDA 30. 0 g BACTERN A0
80.0 g Ko FFBHH, B 10 SR MNERE pH
£ 9~10,HRZE 50 C,BINRKFANEIRIE, RE
M2 he BIOA 20.0 g BATEM KSR 2 b,
BB SR o

2) RIBRRBEBERBEOUE, £ LR UM
TEMIVRPNA(REDEBDINRIFPFRAR ZIHES,
I REEMT A ZIREXBERN, WYY,
ARG SR, FHEE 70 CIRRE 30 min, A
—EEsIRAINMERE, 8555 MRERM 3 h,
FHRZE 90 °C, KA1 30 min, R, HIS NI HE
M EE BB A BX- R W B UM TR B A IR G o
1.4 MEBEMK
L4.1 ke

IER B SUR VLA , IR S KK 1406 ~
16,3293 GB/T 9846. 7—2004({BREWR)SE 7 80 1t
HEERDEES, FIR IZS8RZREN 300 g/m’,
B8 45. 0 s, AFRE 120 °C,BIE 1. 2 MPa,
4.2 Janm e

fKBR GB/T 14074. 10 — 2006 ({ KA R EG7HI R E
MBSHDN5E)EE 10 B RERENARGSE G2 EN
EOTE, 2 | ERERHTHRHIRGE, XBAM B
AE DI BTN o
14,3 TR KM AR

BB 3 dE, REF(60£3)CREKEP, 18
SREFTARBY BE A KB E o
L4, 4 BEAF R PRI E

%298 GB/T 14074. 9— 2006 ({ARHZ BREG7 A EL A7



JRIDR A AT MR- HE SN B T Ay S AR I R R B A AT 5

| 19

BERINTD%E)SE 9 B B REMNE)HTNE,
1.4.5 KD E

A NDJ-79 BURIGRS BT, £ 25 CINZ I ARES
I RHTHENRE
L.4.6  ZLAMEHE 7B (IR)

KBENFEDRTEBE, FENA, KBr R
HIRE , KA Spectrum100 B BT YMNEH TR,

2 BR5WR

2.1 NESRRRZENBRIGHI RN

20101 FRAECEUA b A X 286 700 41 RE 1) 52 )
EEREIZFHATHREG T (REXIVE 4 b,

pH 9 9~10,8E 50 C), MEREXFINERANREA

SWRGREFM KNI, WE 1,

\S]
(=}

1.00F v
v .\
e N T~
£ 75| BAME / -

= 0.50f v7 — MK
s /
& 025/ 4

/

0 S S S — 0
ST 0 1 2 3 4 5 6 7
PRSI BT 548/ %

Pl 1 B2 BRI I 50 Mg i B R T K 1 B Y 5 el

Fig. 1 Effect of crosslinker dosage on

S o
i 7K 8] / h

W

bonding strength and water resistance

BE 1 I, BEREKFARENBN, REWE
GRELRRIBE, SUNRIARIRMEDEN 4%
iy, HREBEARFZAE. 0 MPa), XEZRAR
REMEAERFRKEY Ao RZEKEL T, B
EREFIRENEN, K2 RE LIRS B8
SEMNEZNRED, KZRENDIBR, EER
GRERS . ZBUNRRKED, B TRERZE
SE=ENE, B ZRE DR SR, BN S
TEMTHRINBRIE, RGRBEFAT ME,

BE 1 gUEE, MAXNENLSCHRSRER
EEE,SNEaRRMED N 4109, KXY
BRK(19 h), IBERNNARRIRSEERAA
ENSE . 9N D FHEAN—0H RN, F M X
MERELS BIMVIR AR ER 51, A B RIEIEAN KD = A
MSHEER PR ESRBBERANRER L, BIY-
DFKEDHE, RS T RIGAINM XML B3R

8B 42009, B EAI R BT 2, BRESTH 72 18
I EPEIRR, SBEEREFRBEM K, i)
RS RV AZBR 451D , S AN BB B IBEX R
D K ERE BB
2.1, 2 JEBIR T 2Ok 8 2 700 1 RE Y B2
BINAIRREAREEER S8, I
W3 EREHTRERRNEIER, BZEME D
TEMDTREIE, B RRINER, ZIOERRBGE
MCEREE, XAENDHINANTIS, JUUETE
WS RIEKFA B RAIRTS DA, 8 R A2 EX 2 i A
PN RIS AR FIT .
BREEMRNFHEAL(REFIREDE 4,
REXRMBYE 4 h,RBE 50 'C,pH 9~10), 5% —H10
NEMBREN 607, RN 2 h G, BINARF
400 , K EL 2 W 2 ho JEXD DA T3 TN R EGFIME BEBY
FIWE 1o
F1 OESMHFXNEFHNEENZE
Tab. 1 Effect of starch adding method on adhesive properties
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Tab.2 Factors and levels of experiment
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1 70 2.5 5.0 0.2
2 75 3.0 10.0 0.4
3 80 3.5 15.0 0.6
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Tab.3 The plan and result of orthogonal experiment
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Tab. 4 The results of the verification test
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Tab. 1 Physical performance test result
of the composite material
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T HE /(gem?) /mm /mm m %24
WL EE / C 26 26 26 40
AHXHREE/ % 55 55 55 90

W45 728 0.64 1660 0. 82
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Tab.2 Strength test result of the composite material
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