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Effects of Nano Silica and Phenolic Resin on Main Physical Properties of Calamus sp.

XUE Xia,JI Bi-chao, WANG You-hong" ,REN Wei,ZHANG Fei-fei, LI Dan
(School of Forestry & Landscape Architecture ,Anhui Agricultural University , He fei, Anhui 230036 ,China)

Abstract; Cane samples of Calamus sp. were treated by high-molecular phenolic resin, low-molecular phe-

nolic resin and nano-silica solution,respectively,to study the physical properties and dimensional stability,

and to provide the basic data and the modification method for the commercialization of the Calamus sp. The

experimental results showed that the physical properties of the modified rattan were improved compared

with that of the untreated cane sample,and the dimensional stability of the treated canes were also signifi-

cantly improved. The optimum modification process was determined by orthogonal test. The impregnation

material was phenolic resin with small molecular weight, the impregnation amount was 55 %, the curing

temperature was 140°C ,and the curing time was 1 h.
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IS B B (Calamus sp. )W A B JE PG .,
T IBCTC 0 ML 3 1 G B 0 T T SR BOR A

JNGY i W IR VS W (L-PF) 4 T 5 R 200,
& 29k 502 KBl 12~17 mPa + s, K4rF
IR 7 W (H-PEF) 43 F & 2 800, [H & & 78
50% AT Kl 20~40 mPa « s, 4Kk AL GE
W (N-SIO,) [ & 54 5020 &2 47 . F- ¥ ki 42k 50
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Table 1  Orthogonal experiment Lo (3')design proposal

K%
Y A 7%?1;5 IEIH:L;E' B I?fMJcII)Jﬂ‘ [A]

B v e h
1 KRATFRBEW HPF 25 120 0.5
2 KATEBEMWN HPF 55 130 1
3 KoTEBEW HPF 85 140 2
4 N TREBEER L-PF 25 130 2
5 N T REYBER L-PF 55 140 0.5
6 NG TR EER L-PF 85 120 1
7 ik A ALRE N-SiO, 25 140 1
8 ik A AbRE N-SiO, 55 120 2
9 ok Z A RE N-SiO, 85 130 0.5

2 HERHRM

2.1 MBEMREEMNEE

I AT A e R A BT %R 0,49 g/em’,
YRR 0.47 g/em’ AT FEAREE N 0.45 g/
em’ fEfq,

FHR 43 3 WEAY A /N 43— By TR ) i 0 400 oK —
SAACREIR W2 B k. iR 2 AT &t A B S
(14 b JFL 9% A X T 3R M AR A T L R B A
RGN T 29 27 % , 46 1% B e RIgn 17 2 32% , %%
AN I KIS N T 2 33%%,

2.2 WEBEMRSUEM B RERKER T HEE

HrTE E AR IR R R 6. 86% ., fE 6. 2100 ~
7.24% 7 Ak W K R Ry 99. 87%, FE 73. 11% ~
120. 10 6784k . #3 7ik R M IR FL T 45 8 0. 31 %,
FE 0. 21% ~ 0. 389 4% fbs W 18 & BLURZ Bk % K
2.86% . 7E 1. 94 % ~ 3. 53 % A5 4k 5 W /K 44 FH % fik %
9 13.87% . FF 2.299% ~26.51 %484k,
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Table 2 Physical properties of the modified canes

ATHE STEE RARE AR mE wk

0o e /e TEE IR Bk
cm %) cm ?) em?) /% /% /%
1 0. 60 0. 60 0.56 0. 30 2.79 10. 32
2 0. 60 0.59 0.57 0. 26 2.42 9. 34
3 0.58 0.57 0.55 0.27 2.51 7.62
4 0.59 0.57 0.54 0.29 2.70 8.53
5 0.62 0.62 0. 60 0.18 1. 64 8. 48
6 0.56 0.58 0.56 0.14 1.26 7.69
7 0.57 0.57 0.53 0. 30 2.73 10. 46
8 0.53 0.51 0.47 0.31 2.87 12.31
9 0.58 0.58 0. 54 0.32 2.93 11. 32
EX) 0. 49 0.47 0. 45 0.31 2.86 13. 87
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Fig. 2 Visual analysis diagram of composite score
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Table 4 Optimal combination analysis

BALE LN
x3 BUEMHRTRENS
Table 3 Dimensional stability of modification canes %
ETRE Bifik (45 % BHL 952 % LK 3
1 2.45 35.28 50. 06
2 15. 38 47.08 60. 85
3 12.24 46. 94 67.95
4 5.99 14. 14 59. 81
) 42.66 48. 40 70.45
6 55.94 55.25 69. 15
7 4.55 —0.15 29.70
8 —0.35 14.43 23.45
9 —2.45 11.95 30.01

24 ZGESERIERETLZ

R $ 4 22 73 B M1 T3 22 23 W (8 6 L A 9 R /AR
B 1 B AR AN B e T (H R 4R
PRA A e T L B W 5 LR B IR
TEPR X XFRN L AR AR DA S AR 10 1 vk LA
095 PP AT 255 V20 AR 7 20 R/ de A T
Lo X TASCHY IE A BN L oM S R i T
(38710 S DR SN ERITE S E ¥ S A S e =0k
U IR /N3 530 R (O 45 0 il R B ) 8.7 .65
4321 F10 0 il AL e v Bs R 3k 4 s . K
P BE U Y 255 I R 2 0 A 3 5 RITEL 2 i

B 48 b4
BE AT ik gl B® 54
WE D% K%
1 7 2 4 3 17
2 6 6 6 5 25
3 4 5 5 6 23
4 5 4 2 4 19
5 8 7 7 8 35
6 1 8 8 7 30
7 2 3 0 1 13
8 0 1 3 0 12
9 3 0 1 2 15

x5 ZAESHRESWF

Table 5 Balance analysis of composite score

AR ARBME BREBISE CEMARE  DIELHE

K1 68. 00 52.00 62.00 70.00
K2 87.00 75.00 62.00 71.00
K3 43.00 71.00 74.00 57.00
k1 22,67 29. 67 20. 67 23.33
k2 29. 00 25. 00 20. 67 23.67
k3 14.33 23. 67 24. 67 19. 00
e 2% 14.67 7.67 4. 00 4.67
o % A2 B2 C3 D2
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Table 6 Variance analysis of orthogonal test of composite score

2.6 IHIFIRIGHER
WG S5 A TR A5 A0 B 7 R T 50 e iR 5

REXR WEFHMS, AWEE, ARV, F B S5 B R/ 4 59 A R 95t 554 [ 1L
A 1 487.33 2 743.67 51.90 :EIIE 14O°C7’ﬂﬁﬂﬂ'lﬁj 1 ho zﬁ%?’ifﬂf&ﬁﬂ%’fﬁia
BT S0 g A AR, R T DL A
C 28.67 2 14. 33 1. 00
o L5 00 , s 0o oo 93 7 SCHE R ) 4 B SO A BU 2R A AT AS TR R R A ek

46, S. .
L R R A 8] 17 3 R Tt .
7 WIERWEH N EEYE MR
Table 7 Physical properties of the modified canes(confirmatory experiment)
KT HE 4 T % i AR TR 45 % W 35 2 i % WK BERKR Buik (F R Ui BUg K #

/(g cm ?) /(g cm ?) /(g cm ?) /% /% /% /% /% /%
0.61 0.63 0.61 0.16 1.59 9.15 45. 62 50.76 71.98
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