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Dye uptake with four dye combinations and types on two rattan species

WANG Zheng-guo', WANG Zhao-hui*, DUAN Xin-fang®>, ZHOU Yu?

(1. Inspection and Quarantine Technology Center, Linyi Entry-Exit Inspection and Quarantine Bureau, Linyi 276034,

Shandong China; 2. Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Rattan dyeing can improve its visual characteristics and color stability. To obtain the best dyeing
conditions for two species of rattan, Calamus simplicifolius and Daemonorops margaritae , monochromic dyeing
experiments were conducted using four dye types (Reactive Red 2 and Reactive Yellow 1, Direct Red 23 and
Direct Blue 15, Basic Red 14 and Basic Yellow 2, and Acid Red 85 and Acid Yellow 11). Dye uptake capa-
bility for the two rattan species and the main factors that influenced dye uptake of split rattan were also deter-
mined. Results showed that the four types of dye could color the split rattan, whereas the original, unsplit rat-
tan, even with acid or alkali preconditioning, could not. Suitable dyeing conditions for the four dye types
were; 1) reactive dyes concentration; 5.0 g-kg™, time; 2 h, temperature; 40 °C; 2) direct dyes concen-
tration: Direct Red 23 is 9.0 g-kg™, Direct Blue 15 is 7.0 g-kg™, dyeing time: 2 h, temperature: 40 °C;
3) basic dyes concentration: Basic Red 14 is 9.0 g-kg™, Basic Yellow 2 is 5.0 g-kg™; dyeing time: 2 h,
temperature; 70 °C; and 4) acid dyes concentration: Acid Red 85 is 7.0 g-kg™, Acid Yellow 11 is 9.0 ¢-
kg™, dyeing time: 2 h, temperature: 70 °C. Within the same dye type, preferences for dye uptake were:
Reactive Yellow 1 > Reactive Red 2, Direct Red 23 > Direct Blue 15, Basic Red 14 > Basic Yellow 2,
and Acid Yellow 11 > Acid Red 85. This research could have a positive influence on production in the rattan
industry. [Ch, 3 fig. 21 ref.]
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Basic Red 14); M2 O(C.I Basic Yellow 2.); B2PEKREL GR(C.I. Acid Red 85); FRVEMET 2G(C.I. Acid
Yellow 11), FEHEGORH, GMEGRL . BRTE SR B I BT a/T 146 TR

. PR, BW-420H, HA; 507 W61, TU-1810, v Edb 5% Hr i AL &
AIRAF BAERAK#, 30 ~ 100 C, HA,

1.2 Ak

D R YR PR L AT Yt QA R . O Y A R — I A — Yt — e — TR 2 A
LRk g g U AR A [ b 3T
1.2.1 R R BRI R R AT A AL BT R R A T R B R O R AL L R EAT IR R I 1 e
M HEH A 10 B, KB VE LBR RIS YIS, 64T 3 Fharab Bl . #100 h4UREEAT I , M A S AL
(NaOH) M ER R (HCL) &R, ZA A SN RN ER BRI W 0T 1 73 B0 3.0 g-kg™', Re ik Bz 1lRE 60 “CHE i i i Ak 31
2 hm, BUhKYE, SEATEHEATYE,; #100 B ACN 1 B K2 R BT AL 3 R R R A T g £
122 ARARBEBEMAY R &R TOMEL TR, RIE AR EE N YRR E R, i
TR R, BFEE ARG PR g R e e b YR, R RSN PR . Wi, ot
BRER 112, BN 118, 3WEL, BUYMEITR . OARIR YT 5 8O0 M YR m, 8 4
Yt R BB EE 3 0.25, 0.50, 1.00, 3.00, 5.00, 7.00, 9.00, 15.00 g-kg, 40 CAYL, LIk JE
2 Comin™ S MAE] 80 CJi, THIEANHL 2 h, QA [a]Ab B A ) Xt e b1 L YL SR A9 RE R, O A~ B ) 66 13 4
410, 20, 30, 40, 50, 60, 120, 180, 240 min, ZLK T340 5. 00 g-kg™, 40 CAYL, LIHE 2
C-min™ HEEMAE] 80 °C, SR 1e I Ab BEAH L (4 B5F ], (BN [l Ak 1 JL FE X6F Fi A4 e SR (R 52 7 AR
B BE43 R 20, 30, 40, 50, 60, 70, 80 °C., JL M THi /340 5. 00 g-kg™, TEAS RS BEAMEIRALFE 2 h,
123 EEFagmE b YeREE M b gkl b g @R R SRR H A L, R ITAI kR Y
febr . BRRP O GRR )W, EREFR(%) = [(Ag— A)D/A] x 100%, Hrfr A, 2 G i G
WG, A S Y 025 3G Y 605 I O i 12

2 R 54t

21 BRE, BAM LR
AR IR &5 RS . AT e . PR R B JCAL B FT R AL R R A PR AL Al AL B S A RE
VIR SSILY SRICR CORPCY S 7 N L S N P PR EN 1) s Sy 1) gt T D B S L



5528 B 2 W LIRS 4 ZEROR0 FE R e e A4 L 2 R B A 295

T ) e 0 2 £ 4 25 T A0 MU, W ak 700 g-kg! ) TRPEYLRIBE S AR 4Ry TR SE | EIE R AL
SN R 8 kAT A N B 2T 4R 0 AER B X BUTE PRk, AR A =R
TR YRGS, D SRR, A B EIERRL S LT 40 1 2 ) DIV AEAL ) RS AR 2
G, TR EABERRE . REMBTK, AT U FERFE, vl B @, it Jorghi
HhE A S AT, A RSB A3, BE S AT 4R LA R R T B Y (s R YR Sk T K
BFYRL, RIS B AL | R IE S YR T p R AR DL B AR S R R RN e g
SRR WA S A DG, T R R A AR A AR TR 1AL BT HLR ZE A S TR — 2 B K M) B RR
MR, ATUZ M SO E AR TR R RIS, R AN R AR A R
PR, 4 YRR 3 T Ak 3R e X T R M R IR T A OGN RE LY
22 RBRESHEX LRI

T A Gl £ 55 UL Y B BE R LR - B KON EEPE A OG, A RO BE FLAL S E A, DL R BHE e M R
(1995 3% DL QR e b 27 2 B B 8 RS A 1 45 5 A I P X - B ROR G B R IR . AWEL 1 7]
DLE N Qe Bt o BORIE], et b Jeb iy by SRR [m], BlE BT & 0 By Fhsn, TP SRHAE 0.25 ~
500 g kg BN, FYREHE A, RGN 5.00 ~ 15.00 g-ke™, 2 FhiE L YRR LB TR
Gz, BT ERHE RRT B YRR TN B X AT RS TR L i o B AR STt AR YR
T8 B RN, PRI YRk o3 4 S A T R A R T T A B TR, Y SRR A R s A
kg™, TEMEWGE X-6G YLt ny otk F YRR, HAE 5.00 g-kg ! Ab FRLERR, R 24.85%; TR
PEWCE 2G M 0.25 g-kg ) 1.00 g-kg JEHI N B EIblGE | Z )5 2 EIRREE, 78 9.00 g-kg!
KB e KAB G AR AN B, BRYE K 4ZE GR 7E 0.25 g-kg' 1] 9.00 g-kg WEREINEE ETF, ¥R EE, 25
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Figure 1  Influence of different dyestuff concentration on dye uptake
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Figure 2 Influence of different treat time on dye uptake
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Figure 3 Influence of different temperature on dye uptake
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3 %t

IR, WEMEGRE . BRVEYRE | B YORL R E GO R X A BEAT Y R AT EE | TR Ak
H, OB RRE YL,

AR 4 YRS A e T R A g, AR AR Y S XTI PRGBS0 4L
H5.00 g-kg?, YeARfE 2 h, Q@R 40 °C; XPF EEEYRE, E MR KLL 4BS (9 4 T A BCh
9.00 g-kg”, ELIEMIWE 5B 4 7.00 g-kg', Yefaitial 2 h, YRR 40 °C; X FmPEGORE, B2 T
SR 9.0 g-kg™, BRPEMET O M 5.00 g-kg™!, Ye@Afal 2 h, Y 70 °C; X FERMEGR, BRiER
21 GR i/ 7.0 g-kg™!, BRTEWGE 2G 7 9.00 g-kg™, He@amfi) 2 h, YR 70 C,

[F) 2 A [ b el ) e B - e AR HEAT LA MR PEIET 2G> TR 1KLL GR; i MR X-6G > TG PEHE 41
X-3B; BME AT > B GE O BLEETH R 4T 4B> H W15 5B

SETW

(1] ZEME, VAR, TR, 45 Bt e A R e Sk e () ). MRl BL2#8F 5, 2003, 16 (4): 479 - 487.

CAl Zemo, XU Huangcan, YIN Guangtian, et al. The research and development of rattan utilization [J]. For Res, 2003,
16 (4): 479 — 487.

(2] ZEoRdde, VRARAL, THORR, 4, R RRR IR | el KO AT SR BT ). AT EE IR, 2003, 1(1): 1 -5
LI Rongsheng, XU Huangcan, YIN Guangtian, et al. Rattan pesources, production and its prospect in the world [J].
World Bamboo Rattan, 2003, 1 (1): 1 -5.

[3] Zemede, b E PG M AT & FE (M. dEse . EAOll i ke, 2001.

[4] WILLIE P A, HIROYUKI Y, MASATO Y, et al. Influence of heat and loading time on the mechanical properties of
Calamus merrillii Becc [J]. Holzforschung, 2002, 56. 639 — 647.

[5] EIEM, Bolidy, EWINE, S Prmebt g aos Sk e B [T ], vadbkes e a4, 2009, 24 (2): 124 - 127.
WANG Zhengguo, DUAN Xinfang, WANG Zhaohui, et al. Advances and Expectation Trend of Bamboo and Rattan
Cane Dyeing [J]. J Northwest For Univ, 2009, 24 (2). 124 - 127.

[6] BAHESR:. BELH. JupbfbyJbmt (M. bt pEYTZURRRAE, 2006: 6.

(7] A BACE MR R BERE (D], BN, 2004, 30 (2): 37 - 42.

ZHANG Jie. Technical developments in modern reactive dyestuffs [J]. Dye Finish, 2004, 30 (2). 37 — 42.

(8] JATF. 1214 AR B A g o X HOLAZ @R A DT T [D ] Jbat . RO ARE B 5EBE, 2003.

ZHOU Yu. Study on the mechanism for veneer of poplar I-214 dyeing and color changing [D]. Beijing: The Chinese Acade-
my of Forestry, 2003.

(9] EIEM, EwWiiE, By, 55 b @b i guort B QR agmise (1], etk R4 . ARR =R, 2009,
33 (3): 79 - 82.

WANG Zhengguo, WANG Zhaohui, DUAN Xinfang, et al. Study on dye uptake of two rattan species by reactive
dyestuff [J]. J Nanjing For Univ Nat Sci Ed, 2009, 33 (3). 79 — 82.

[10] sk¥e, G, FJei, % @AY EBCR @230 1] MBI %, 2007, 21 (1): 25 - 27.

ZHANG Yang, AN Xia, ZHOU Zhaobing, et al. The chromatist analysis of the dyeing effectiveness for poplar ve-
neer [J]. China For Sci Technol, 2007, 21 (1): 25 - 27.

(1] &4, Tabk, TER, % ARG AR QR ()] FE AR, 2006, 13 (11): 9 - 13.

LI Chunsheng, WANG Jinlin, WANG Zhitong, et al. Research on dye uptake of poplar veneer dyeing [J]. China Wood-
Based Panel, 2006, 13 (11): 9 - 13.
[12] T ARM G @ H R KRB EILEL B (D], deat. dEmipll Rz, 1999.
YU Zhiming. Study on Dyeing Techonologies and Permeable Mechanism of Wood Dyeing [D]. Beijing: Beijng Forestry
University, 1999.

[13] ARk, B5F, WIRZE. WU RE AR R rh B ORI BT [J]. RS0, 2004, 41 (6): 358 - 359.
DENG Hong, LIAO Qi, HU Yunchu. Study on dye uptake of reactive dyes for dyeing wood [J]. Dyest Color, 2004,



298

/[ RA N (3 N N S R 2011 454 A 20 H

[14]

[15]

41 (6): 358 - 359.

WO, FUR, WEA, FOAMBEOTZMRMICR S ZRI]. AM T, 2005, 19 (6): 1 -3.

PENG Wangxi, LI Kaifu, FAN Zhicai, et al. Research status and developing trends in wood dyeing technology[J ].
China Wood Ind, 2005, 19 (6): 1 - 3.

PREA, B4, 25888, WM St gy @R 30 B Qe pg52m [J ], AR Toll, 2000, 14 (1): 8 - 11.

CHEN Yuhe, LU Renshu, LI Zongran. Study on dye uptake in Paulownia veneer dyeing [J]. China Wood Ind, 2000,

14 (1): 8 - 11.

[16] JRMNA], FEANLL, MR, 28 BRI YOR X AR M 2T 5 sz 0 R 5 [J ). Ykl Tk, 2001, 38 (1): 40 — 41.

(17]

GU Lili, JIANG Lihong, ZHAO Yulin, et al. A study on dyeing wood with acid dyes [J]. Dyest Ind, 2001, 38 (1):
40 - 41.

LR, B3CE, e 53 R p g F e b1 00 i Sl Redk [ ], MOl B, 2007, 43 (1) 121 - 126.

JIANG Zehui, LU Wenhua, FEI Benhua, et al. Anatomical characteristics of three commercial rattan canes in south

China [J]. Sei Silv Sin, 2007, 43 (1): 121 - 126.

(18] Z=hg, MEAH, VR, 2. BRI AT B EE [T ], Mol B4, 2002, 38 (3): 173 — 175.

[19]

(20]

LI Yang, YAO Xishen, XU Huangcan, et al. The observation with EM. of rattan [J]. Sei Silv Sin, 2002, 38 (1): 173 -
175.

Eocae, TEE, AR, S REREEA A AU T[] RSN T ML, 2007, 18 (2): 41 - 44.

LU Wenhua, JIANG Zehui, FEI Benhua, et al. Preparation and processing of palm cane products [J]. Wood Proc Mach.,
2007, 18 (2): 41 - 44.

L, FIKR, MR, F RBEOTRIBEE GO T 2005 1], AR ALK, 2005, 16 (2): 15 - 18.
PENG Wanxi, LI Kaifu, HE Jiafeng, et al. Study on dyeing technique timor mountain gum x flooded gum veneer for
black walnut [J]. Wood Proc Mach, 2005, 16 (2): 15 - 18.

[21] XSHBF-, SAWCE, FEr | 555 A A g (oAb F R YLad R RIS (1. fE AR B 2A A, 1999, 19 (1) 77

- 80.
DENG Shaoping, HU Shuyi, HUANG Bizhong, et al. A study on dyeing treatment with five floor panel boards and
dyeing depth of wood species tested [J]. J Fujian Coll For, 1999, 19 (1). 77 - 80.



