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Application Technology of Recombinant Material Prepared by

Processed Remainder of Bamboo Strip
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210014, China; 2. Bamboo Engineering Research Center, Nanjing Forestry University, Nanjing 210037, China)

Abstract: In order to make full use of resources, the processed remainder of bamboo strip was selected as raw material. The
effects of glue-spreading, processing time with alkali, hot-pressing pressure and time on the performance of reconstituted-bamboo
were investigated. Some better parameters were obtained. In order to get better board, the influence of others factors, i.e. pre-
stressed, time, moisture content and specification etc. were improved. The results showed that the properties of reconstituted-
bamboo were greatly improved while increasing hot-pressing pressure, pre-stressed, preset-time and specification. The pre-
condition is glue-spreading 8.5% , processing time with alkali 15 h and hot-pressing time 18 min. The static bending strength
and modulus of elasticity can meet national standards through the modification of bamboo strip processing residues without the
qinghuang removed. This method can make full use of bamboo resources and reduce the economic cost. It also provides evidence
to promote new wood adhesives.
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1.1 #MHRiEE

1.1.1 REAH PTREAN TRRY, LB ) A BRARSEEE, 4 4, &K% 14% kR
PRGN TG, S AT, SRR K 29 400 mm AT 45,76 103 °C F T4 12 h, SR A
THRES P& F IR G 0] < 4B AR Ze i Ak = e L R I U = R AR A BR A w1t | 4 IR AR = T8
H I, BEAS A 39 % ,pH {H 10. 85, ZEF 500 MPa- s, fb2#iR] . S EALEN, AR, AL AR5
HRRAF,

1.1.2 KER4&  FSH AVERAS, B s AR A R ID-6002B AU K7 o K2 0. 06 kg,
STEEAE 0.01 g3 DL BUBERERE BT, BIRS SlA AR A IR A 7 s MIW 134 BT REAR T B8R ML, fie K B A%
400 mm ; QLB-D400x400x2 BISEARBALHL, EJE S 0. SMN, i — B ; DHG-9240A Y e P H
TR XA, VRS 22 92 £ BRAN W5 YZ28 RUBRJRHL, 2B P2 BE F1 200 ~ 300 kg/h, 5 7 25 t/min,
HREIRSE 400 mmx600 mmx930 mm ; CMT4304 FUJ7 68 J7 241 B ML, fe KR /7 30 kN ; 2 [ Nicolet 23 Al
Nexus BIZTAMETEAL ; fof 2% FEI 23 ] Quanta 200 PR 148 B ¥ 8 50

1.2 REAHZX

1.2.1 REHE BT B BCAE AT 5%, IRTECE vk B ) A R AL BN T, FE 20 0 A R
%, — IS AT A28k, P bR B SE B , SR FSF- IX 41 1E 383 Lo (34) 17, 40 M i e 2
TR AL 3L (1] | B0 T B A s ) X A7 A ) 4 0 i A 45 T 1k R Y s e R, Bt e 3t T 8 . #Etlfb
T AN I E A e, A I AR T ) R 2R PR AR M A AT S

1.2.2 AR AR 0 & AR FE WAL PR AN 28 A — 7 s Y PR TS Ok 40 A PR T 1) Jo
B 2.5 1) K, SRS AT, FHE E 60 °C, {4 30 ~ 40 min, 7£ 30 min FHE ZE 85 ~ 90 °C , {#if 40 ~
50 min(20 °C ZE MK 500 MPa-s)  BEIRZ 35 C Jiok}, fil &84 FE IR 71>

1.2.3 TAMGHETE KR TITRERE DY, FH H R RN R R 2350 20 8 i
W BRSBTS BN 1] SR AATRCIR B TR — i VIR B AR B R A R e i ok — g e ) B L PR R
2o RHBER iR 53X, 25 OB ok i T it g f | R 1) S R e 0 %o B 2H 6 T 2 PR BE RS
oA S R R BN 7 % ~10 % |, IFHKRETE] 10 ~20 h, KK T) 7.5 ~9.5 MPa, #4 L] [H] 16
~20 min, HH FAKFEE 3 KRG AT TR 30 min, BT R T A5 KRR 10% 42
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o HRSEROEE TR HUE 20 min, F0EF T3 | IS RE R R

1.2.4 MK EEAE  WIRELE [E5 &  pH (H5 PR HE I GB/T 14074 -2006 { A M e 577 S
B REARG 6 922 ) EA T RGN 5 B ZH B Y i ih 55 & ( Modulus of rupture , MOR ) 22 804% B8 GB/T 17657 -1999
NI B A T A T AR FRAL PR BE 5286 v ) & GB/T 48971992 FRifEHLAE HEATHIN 8 25 b 1) W ok JEE
iK% ( Thickness swelling rate, TSR) Z:#4% GB/T 17657-1999 i 4.5 HL@ ¥EAT, 2K AR A4S I 7 %
RRE R A B K VRS P, W6 /K 38 4 b, G0 R 7K JEE 88 2 B SR AFL A 90% WU R FLMR K I ik % . R 36 1)
Nicolet 23 i Nexus FIZL /NG REASGMRAT #4 28 ok Wi ik e a0 e A1 A8 4k HEMR A8 2k - DATR AR B 3L 5 A4
BHE R #EATIR, 0.5 mg BRI R 5 KBr #1758 40 R &, 7TE AL b (R 7 20 MPa) H il BB AR
1.3 mm P35, FEUEA T3 B2 A B A AL F RS . FHSREUR 32, BRI 4 e I
400 ~4000 cm™ PYFRELAMX ; IFEE5 G4 HL - AR (SEM) RSB 100, 3B 2544k« R i TR &

2 FHANE BREES 1D AR BCR R LT 228345 ¥ B BdE 32 F EXCEL, ORIGINS. 0 J%
SPSS11. 0 347483t 5317

2 ERE55r

2.1 WHEHEERNIE
F 1 G T AEAE ISR A& TR BE KA GB/T 140742006 A M IEF 71 J2 HA EAS 56 5 1) rh

£ B T RS B AR SR, L% T ML E X B 96 F1 LEEREFINE AL
JERETR Table 1 General properties of the resin

2006 4FJF4f 264 7 R B G T2 K K KR BRI
B TR ISR 50 6 il 25 HOR IS, IR AE 2007 4 id i S V;:: fems ‘es']‘o"e;;‘hb s““‘“di’;" Salues
WA T AR RIEERERE] g s e en®) o8
RS . SRR L, R IR AL S0F vicosy (Pa-s) " »
Ky R R S SRR IR, AR R [ 75 solid content/% 39 $35.0

JKIRAME water mixed/fi% 9.48

K, ARSI AR, HIH AR,
2.2 WREKENMH FIHR X SEM 7347
LT JEAT R R 2 SR B AT A4 0 FTHR B3 7387 vl A, 78 3427. 05 em™ Ab B FR SR B W i i 2
TRORTMIAS , Vi e Ak B fef1 75 2F 4k 2R 55 20 4 1) iR 5 5 0 70 0 2R R 5 T AE 1739. 56, 1606. 46, 1506. 21 Fl
1463.78 cm™ S5 Br Ui A B 59 , 5 401X 925. 71 . 873.64 . 796.49 . 649.92 cm™ I U4 B 1 U 55 |, T 1 46
FEIRATT R M — LRI | BRI M e R IR 2 5, 3B AR R, T BOR T 2 9 RRAE 0
SRARES

VN
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PR em™! W/ em™!
El1 RAEMBLIIN L B2 wWikiEk 4 h FERLIMLIE
Fig.1 FT-IR of unhandled bamboo powder Fig.2 FT-IR of bamboo powder by lye up to 4 h

L5518 3 FIE 4 SEM $HH & AT LAFE H , Sad BRI Bk | J5UA 0 BT £ HE SR TR A B FURCAAHE,
FLETEESE I, ST A4 i ik | 2T AE TR R T — € R B HI 58, 45 XA
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B3 REEME SEM 3 E 4 EHEIAMKMH 4 h J§ SEM Hi#E
Fig.3 SEM of unhandled bamboo powder Fig.4 SEM of bamboo powder by lye up to 4 h

2.3 EAMMHREIZML
BRI AL BRE B PT AR 2T, T 103 C ST PR 1 ~2 b, FAEASE IR (17. 5% ) 31— &
I E] i, B R — € I TS A 60 ~ 70 °C AR, IR A SR 25 0F AN, 3, B )y 2 ~
3 MPa N 7 min JEfEREIEE D 130 °C A0F T REAT# T, DI 9 B O B4 hR R 4 IE 3 K
PR X 2H IE AT, B AR R (A) (BRAL BRI ] (B) (FAE R T (C) BRI ] (D) X 46 b5 15
Wiy, B AR T 2L, IR BT A5 R WAk 2, Jr 22 0T Wk 3,
®2 FEHRAEZRERITRERSHT

Table 2 Orthogonal test design and result analysis

N A B C D e 1L
BES emae WAEMRL BEE/MPe SRR RC/MP KRR %
glue content processing time by lye hot-pressing pressure pressing time
1 7 10 8.5 18 85.33 12.81
2 7 15 7.5 20 89.50 13.02
3 7 20 9.5 16 61.21 15.12
4 8.5 10 9.5 20 84.46 10.97
5 8.5 15 8.5 16 89.52 14.74
6 8.5 20 7.5 18 75.24 17.91
7 10 15 9.5 18 97.66 12.53
8 10 20 8.5 20 52.58 16. 86
9 10 10 7.5 16 75.36 14.85
ky 78.61 81.44 79.83 75.17
k, 82.83 92.00 75.61 85.78
ks 74.67 62.67 80.67 75.17
W2 R 8.16 29.33 5.07 10. 61
x3 HESW
Table 3 Analysis of variance
LA flE BRI ¥ F i o) [ERT
source of variation degree of freedom SS MS F value : significance
A 2 100. 08 50.04 2.269
B 2 1324.45 662.23 30.032 * %
D 2 225.14 112.57 5.105 9.00
WEI(C) error 2 1649. 67 824.84
S sum 8

W 22 5 BT R 25 00 AT 1 5 SR 3 B« Al Ak B s [ X A7 Ao 0 4 00 i b i bl i B P s i A o (8 4%
PRI 3 52 M A B A A T ] (B ) SHARE ] (D) SJifi e i (A) SRR TT (C) AP AR T 2K P A6
4 A,B,CiD,, RUfifit 8.5 % , B IEBKAT ] 15 h, AR J7 9. 5 MPa, R [H 18 min,
2.4 EAMVHMEESHRERZENXR

Bt 5 R I ) P S A A Se A R0 [ A AR B L s vy, S AR 55 0 I ) A8 A A S B, 7 — o
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FE L3 TR R (H 2k K T TR IR ) il A R R R A X AT B R TR AR [ Ak
LR NI MEAL , 7 AR AR A PN R T AR FRA TR | 3 L AT A R R R B, AT A 2R R
I — R B TR] 5 AT T AR AT RIREEAE , 7 2k Z2 405 i X QLG IR | 49 4 22 8 (] FE 14 O, 840176 1 5 1A U 25
FRIEARER . YL B S AT AR B A i S M 3 A B A6 A - R A v, AR KSR A Ak S R
I3 F AN Z AT U (4 IR S B, A 8 f B4 5 B8, L o 3 38 5 5 T 3K 97. 66 MPa; 5 i b B s
4RSS HE A, 25 7™ T it g e i i B IS 3%, o0 DR SR b e 2 e s ) P el v Ak 3, o TR R R £ 4 22 (] ) A
FH 7, 1 AT 2 17 B B M 55
2.5 MUIZE£EGETEAMHE SRR

BB AL B R 1000 ~ 1200 kg/m? , JEEBE K 10 mm , R AL IS A IE A T2, il 55 4147 44 1F
T MRS, Wit e 8. 5% , BB AL PR [A] 15 h, 4HER, TR ST 1.2 ~ 1.4 MPa R #U% 20 min &5
R E ST 9.5 MPa, FUERTTH] 18 min,, JR 58 05 ] i 76 % il 4518 T MRiik 24 ~28 h, #K#E GB/
T 17657-1999 . GB/T 48971992 H A Ri e A6 I 45 i 4 B g 2= M e, &5 SR WL 3% 4 FLrp R 4 8080 A7k
5510 WK, Zedp KAE B dpe/IMA, UL AR 391

®4 U RETUEISR

Table 4 The performance indicators of products

HEREFEAR performance indicators

7 B i N T3R5/ MPa s LR/ MPa
product WK/ % (k- i TR/ % MOR modulus of elasticity
g ) .
TSR densi moisture content

ensity iy i) Wi 1)
TJM{/‘ . 7.7 1130 7.7 164.6 54.9 13000 5000
industrialized
P 5.82 1010 6.388 122.1 51.3 11800 4000
laboratory 5.42 ~8.20 906 ~ 1214 6.97 ~7.59 118.2~135.98 48.9~54.4 11665 ~ 12435 3490 ~4529.6
n4 8.83 1168 8.3 110.5 13530. 86
optimization 7.64 ~9.45 1124 ~1192 7.02~9.62 105.53 ~145.06 12025.5 ~14552.21

S ACAE T2 R A SR K 2 W, A7 I 20 AR ) el T i Ak B R 35 A LA
HAARUF 122 RE U HOE BT B SR H KB T IA 14 552. 21 MPa, UK B2 ik RA BRI
e ESLIR E 45 M F AT K S 2 5. 82% , /T IE AT 25 51, 7= i Pk BE A . TR R
A K AR5 Tl AR AR 2 AF A TALAREOR AT 2 B TERESEARSE AT & 20K

3 458

3.1 PR Zaed — e e B R BRI ok A BT b 2T Ak 3 2 8 A LU AN I, FL BT BE 3G I, 435 4t DX 20O
AR TR EL T,

3.2 e IXALEASIRER A R, AR B IE 19 T A2 MO0 M 8. 5% , B BN ] 15 h, $4
JEJEF1°9.5 MPa, KIS E] 18 min, PLAL T 2047 AL AT AT 9 1 2 PERE IR B Tl AL i O 20K 225
PEREFEAN IR

3.3 FEFEAPRERAT RN TR S/ MEFTAE RIS ATIL 90% AL IR, AU AT LFE 5y
HHBEI, HIORATE ™ A BEA . DA TR o) A W il o 2047 8 B S5 68 P A0 34 B i
e
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C AL, 3k E B4 FEAT R BRIRJE 300 °C A A4 , 480 A R A 5] 92% A b A A HEZ T B KRR, B ARIEAFL T
[ FRAR 56K F
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HF 490 W g Fek, 200 7L E 240 A, % d R R B AR T3EK 100 £ T
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