B35 B
2014 42 A

(E Y N R N ¢

Journal of Guilin University of Technology

Vol. 34 No. 1
Feb. 2014

XEHS: 1674 -9057(2014)01 - 0146 - 05

doi;10. 3969/j. issn. 1674 —9057. 2014. 01. 024

AREEMESRREARVERMEFOERAR( )
—— BT IR K AR SO MR R NS B TC T Ak
EALR, HEE', Er', 5A%, REA, FHRAE

(L J7VGR: Mhefbe, BT 5300045 2. Mol BHER: BORRLE S TR B, Kb

410004 ;

3. REMREH IR ARSHR TR, [0 Bk 541004)

OB DUKETER KRR i = SUS IR IR R4 7 20, A PR A LE R4 i PR OR B BE R 77 o
WFFOK IR K R S s It . W/ PR (F/U) JREJR AR DR324 568 i Sy, IR L IE 2 e
ERARI AT o A5 REW: (1) JKARBORE 0 40.0 ~45.0 s (TR -4 #F, 30 C) Wl MERCR B (2)

DUAE BL T B S PR R A BE AR EE N 1.3, K AR 0 = 2R Ul 73 33 o5 Rt 791 A At 119 25. 5%

3.6%; (3)

e AR — 2 B 5 A A o B R 8 [ 58 L i 3K, e g TP R B i is 31 B, — K, 9
RS AFIEAY; KA Btk UF B 1E2QB0T

HRESES: TQ437

FRE G B BRI L =™ A E,
HRDR ARSI A A 70 ok N 3 A Tl RS 5] FH
[f990% LA 1Mo SEAESK, IR AR N 2 A 7 LA
JE B B L U s I R AR U AR B T A A
R R 2R R R UR S S O e R
25 28 R LU A B R B A A TR 790 ) BF S A
BAs 7 s

VEM I S E R A2 b, BB
W IR H& iz, oW, Jois i
SFURL, INZILTCFE IR I AL, FEARE R 51
{9 IO FEL R 9 A0 B AT B R 9 T R W 7. B,
R P Sh A SRR L N U B =
AU SRS S AT IR AL . A B
AR BT A B JRORE 7R 14 S £ 5
A AYEYS A B i, AR RA TS & 5 A0S
PRI 7 TR A2 . A7 AR M 22 55 TR
BELAS 1 H A R AMINE FH o 9 3 A b S e 791 a0 20 1

IFE HHEE: 2013 -08 - 12

HE&WmA:

XERIRERD: A

PR . A SR APk . A LM
Ve A A S )y I TS L B T R R
SRR AN AR A BT EHRGE o
SEHEAERRNE AT XA E T AT K A AR
PO B AR A ETE R AR, il LD i = SRR
XTHRRER IR HEA T2 o B IR 1 SR K AR R L
IAFR RS OB R = 2R S 1 T o s P IO I AR
FE I 5 58 B YRR, SR T IE S BT HIE , B3 988 L
e g P R ICRE 2507 11 2% 1, RS PR A LU vy HL 52
BCTT
W g S D RES
R
AT (R L IRE (g . HEE(T
W) . =REM (D) |« R (rral) | AR
B oA a) | AW Bt (T8 i d, JRIE 2.2
mm, [0 425 mm x 425 mm) ([F (2R 55,

1.1

FE Rl A SEPEAT A AIE LI (201004070) 5 [H 58 B AR BL# R4 W H  (31360158) 5 [ PURHEIT AT H (R

10100022 -26; FERIAE 1298025 — 1) ; J Pkl RHFTH (E:AkREF [2010] 55 [2009] 15; [2008] 12); @
R RBHITIRE (2009010264 ; 201003065G) 5 B T MR BHIFITH  (REIAZE [2011] 470)

EE® A WAL (1989—), B, WA, Rl TREEZ, plcd7gux@ 163. com,
BREE: HTE, MR, gwxgkdx@ 126. com,

5l

WAL, HE, AN, 5. ARETEMIEI R BRI S MOTTE (1) ——3 T 3R K i v e v IR 4

RRVECT Lt [T]. HEbkHETOR=E2A4R, 2014, 34 (1) 146 -150



14

W ALIEAT ARSI BAMA BOR 77 9 5 I 7 (1) — 3 T3 7 A e P IR R R Fr) B 75 D 1

147
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Table 1  Hydrolysis test results
R % 1 2 3 4 5 6 7 8 9
IR ARG/ s 16 20 25 30 35 40 40 45 50
A AL A]/min 30 30 - - 30 30 40 40 40
REREIC A/ /d - 45 ~55 40 ~45 30 ~40 25 ~30 25 ~35 20 ~30 25 ~30 20 ~25 3~6
A B/ MPa 0. 425 0.651 0. 642 0. 665 0.717 0.638 0. 831 0.756 0.792
WA ES % 0.083 0. 101 0. 091 0.126 0. 087 0.202 0.107 0.114 0.211

T FXND =13 —4 FRAE 30 °C Al s 7K i v pre ks BE 1
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Table 2 Orthogonal experiment design and results

W e ( FfU) Y/ % Z/ % HQ%MEF;/
1 1.3 2.4 25.5 0.888 7
2 1.3 3.0 30.0 0.712 1
3 1.3 3.6 34.5 0.788 9
4 1.4 2.4 30.0 0.819 3
5 1.4 3.0 34.5 0.711 7
6 1.4 3.6 25.5 0.7595
7 1.5 2.4 34.5 0.397 4
8 1.5 3.0 25.5 0.747 5
9 1.5 3.6 30.0 0.779 0

®3 BRABREHNRESWER

Table 3 Results of bonding strength by range analysis

ESEN K, K, Ky WER FHWER
X 2.3897 2.2905 1.9239 0.4658 0.1553
Y 2.1054 2.1713 2.3274 0.2220 0.074 0
A 2.3957 2.3104 1.8980 0.4977 0.1659
0.8
<
& //
E 0.7
i
!
06
&
0.5 1 1 1 1 1 1 I J
1.3 1.4 1.5 24 3.0 3.6 25.5 30.0 34.5
F/UPE/R b wEREK) / % WOKFRIE) / %
B1 ZEEXREREERENXHE

Fig. 1 Relationship between various factors

and the bonding strength
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Table 4  Physicochemical properties of the adhesive

WA

R EiRea O e

p e BERC L SRR
1 [H@Bifk 6.0 7.5 48.62  4~5  0.8887
2 Hfik 250 7.0 48.99 30~35 0.7121
3 Hfagiik  28.0 7.0 50.04 25~30 0.7889
4 [Emik 250 0 7.0 4739 35~40 0.8193
5 Ak 245 7.0 46.20 35~40 0.7117
6 [k 23.5 8.0 46.45 20~25 0.7595
7 Ak 230 8.0 44.61 25~30 0.3974
8  HfEAE  22.0 8.0 47.01 35~40 0.7475
9 Ak 29.0 8.0 4593 30~35 0.7790
10 [k 284 80 49.81 20~25 0.8780
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Table 5 Results of the optimization solution

IEZSRAREL T A SCHEC B SCHECY C
TZ58
Alli All A12 A|3 Al4 BIS BI6 Cl7 CI8 CH)
PUERHE/ (s » mm™") 68 68 68 68 68 68 68 68 68 68
PR/ C 120 120 130 130 130 120 130 120 130 130
NH, Cl i i 2/ % 1.0 1.5 1.5 1.0 - 1.0 1.5 1.0 - 1.5
W4 3 i/ MPa 0.878 0. 868 0. 694 1.143 1.151 0.753 0.631 0. 695 0.796  0.541
AR 0.146  0.103 0.112  0.206 0. 141 0.107 0.173 0. 098 0. 089 0. 094
. A + >
%6 HEERENERNSE 3 45 »
Table 6  Results of free formaldehyde emission L N
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Sythesis of environment-friendly wood adhesive based on cassava ( II )
—VFormula optimization through starch hydrolysate modified

urea-formaldehyde resin

PAN Li-cheng', GAN Wei-xing'”, MO De-wang', SU Fa-dao', ZHAO Ren-jie’, LUO Dong-hua’
(1. College of Foresiry, Guangxi University, Nanning 530004, China; 2. School of Material Science and Engi-
neering , Central South University of Technology, Changsha 410004, China; 3. College of Civil Engineering,
Guilin University of Technology, Guilin 541004, China)

Abstract; Cassava starch hydrolysate and a small amount of melamine were used to modify the urea-formalde-
hyde resin adhesive to produce a modified resin adhesive which possesses a high performance price ratio and en-
vironmental friendly quality. Effects of the hydrolysis degree, the addition of hydrolysate, the molar ratio of
formaldehyde to urea (F/U) on bonding strength of the modified urea-formaldehyde resin were investigated.
Their formulations were further optimized in orthogonal design. It is shown that cassava starch hydrolysate is op-
timal when viscosity falls between 40.0 s and 45.0 s (Tu =4 cup, 30 °C) for UF adhesive modification. The
optimal formulation is F/U =1. 3 when melamine is 3. 6% of the UF glue in proportion and starch hydrolysate is
25.5% . The bonding strength of repression eucalyptus plywood is up to the requirement of Plywood II in Na-
tional Standard, while the emission of free formaldehyde of the plywood satisfies E, — E,.

Key words: cassava starch; hydrolysis; modified; UF resin adhesive; orthogonal design



