26 B 4 1] w = it ¥ 5 I W Vol. 26 No.4

2006 4F 12 A Chemistry and Industry of Forest Products Dec. 2006

AHBEREBREALRBEUREHNEHR

T, %, W, L
(RMBIKE AHERFIRER, Fh LY 650224)

O OE: AAHREFLBEAA BN SER S, Z KT R E AN EE RS E R
BR R A R EEHn , EITHAFFE, HIAL 240 ~270 C JEB R B A — %, K & & 240,250,
260 #2270 C B9 R ik B HH A H 2.9x107° 3.1 x107°,1.42 x10 *# 2.51 x 10 *min~",
A ALEAE E A 184.80 x 10° kJ/mol , 3 % B F A =1.453 x 10",

KEW: AHBEFLEBALA DA EE T ;3 A FH 4

i E 4y 2 :TQ351.47;TQ426 XERFRIZAD ;A XEHES 0253 -2417(2006)04 - 0011 - 03

WANG Ya-ming

Research on Reaction Kinetics of Disproportionation of Gum

Rosin Catalyzed by AH Non-noble Metal Catalyst

WANG Ya-ming, WANG Lu-hui, JIANG Li-hong, WANG Zhen
(Institute of Biological and Chemical Engineering, Kunming University of Science and Technology, Kunming 650224, China)

Abstract; The reaction of disproportionation of gum rosin catalyzed by AH non-noble metal catalyst was studied, and the effects
of reaction temperature, reaction time, particle size of catalyst, and stir speed were investigated. It was found that the reaction
was of the first order at 240-270 °C. Reaction rate constants were 2.9 x107°, 3.1 x10 7", 1.42x10 %, 2.51 x10 *min "' at
240, 250, 260 and 270 °C ,respectively. Apparent activation energy E was 184.80 x 10’ kJ/mol, frequency factor A was 1.453 x 10",
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0.25 mm) . ZfF AR THE 100 ~ 260 C, T 2y 10 °C/min, 2N N, , W 50 mL/min, ¥4 /b %
R B8 270 °C 4030 He 1/50., 8 fh 1T DO 1 5 0 480 A4 4 b B, SR A 35T DPSOO BUAMY . i {45
[ AR I A 7 BA TR IR0 77 GB 8145 — 1987 Kl

2 HiRETHE

AT A R — AN A VIR R, B AT SO SUALAE 2 0 S o ASITSE LS ZR 598 HOMA R B 2K
(Al ) S, LA 7 Il SRR SR B B85 1A 5 8 AR5, s S 2 sl )2 05 i, Wi 5 3 1 280
2.1 HERIMN BB

T BR AN B 52 e 2 HEAT Bl 0 27 BF S B9 A B, 8 R D BICAY 2, 23 S A S [ 5 58 R Y 2k
1,270 °C FZ i 2 h BORESEAT 704, SEER AR ILEE 1.

MR TR, YRR FEAE 400 o/min LUF B, LA R1 SHEEERECHHESHSUBRSENXR
TR 1 S5 12 58 37 B 80 B B4 1 0 g B A, 24 R i ik #) Table 1  Effects of stirring speed and particle size of

500 r/min LB, 5 S PA TR 14 -4 o B 50 L s BE g 88 i A catalyst on content of dehydroabietic acid
AN G A BFFEIEFE 600 v/ min YRR B S =R S50, s Hﬁ%mﬁﬂf?"
2.2 I*] #‘%ﬁﬁ"]%? ﬂrﬂ] conditions dehydroabietic acid
N HICHY 52 R BT AR R BOREBE R/, EEIE BRI 300 45.6
BB A S B SR R e g (romin ) .5
R ( ) 500 51.4
R ITE 270 °C 4 £F 3 FE 600 v/min JZ 3 2 h, g 5 stiming speed c00 w03
TR B B P A R I AR B B S e . SRR 45 SR TR ) 700 51.2
AFE1 0.79 ~0.84 50.39

0.84 ~0.91 50.72

M 1 AT BA % G TR AR R B R e e

particle size of cat.

girh A U SR & i N K . LT B S i oY ik 1.00 ~1.11 48.80
$£1.00~1.11 mm HH. 111 ~1.29 51.66
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BRI (1) (2) (3) A XL E =4 15 (4) ((5) .(6) s

o= -dC,/dt =k, (1)
-dC,/dt =k, C, (2)
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BUra C,-Coo= kot (4)
InC, =InC, , — k1 (5)

1/C, =1/C, , =kt (6)
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G S RLEAEFE min 5 - dC,/de — BRI CRe Al ) TR, B AAA B A6 S 0 S , min ™'
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o G, W InCy xF o AR, 83 1/C, X o AREER I 20 0l 2t L2k o AE 270 C (fif #3600 1/ min |
MEALFIRLEE 1.00 ~ 1. 11 mm Z5 05 5 I ORE 20 A, 45 2R DL 1

M T ATLAE e e RS2, RA K 1(b) B —HZ&., KUITE AH BHE S G| b A b
ey — G, 1 (b) BRI AL RAT b =2.51 x10 “min "',
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B A AR EE T €, JFE InC, — o B, 230508 52 240, 250 F1 260 °C i i 52 0 905, S 45 SR ULIAT 2.,
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Fig.1 C,-t(a),InC,-t (b) and 1/C,-t(c) curves at 270 C

2.3.2 FhitS5MERTHMEL ML Arrhenius X k=4 exp( - >
E/RT) P[5 Ink =InA — E/RT, ¥4 240 . 250, 260 1270 °C i}
W) Ink X} 1/T YRR SRAFIGAE E AR 7 A, W 3, A 3 K
5 E=184.80%x10° kJ/mol , $ii R H F A =1.453 x10'°, %} F AH #
AL R A T Al S 0, H R W R B R L R AR Rk =
1.453 x10"exp( - 184.80 x10°/RT) , -1
2.4 HAFEFENRKIE

15 2.3 95 C i E 1 240 ~270 °C 5, AH AU AN B
— TR, FRIR :InC, = InC,, — ke, QT A1 240, 250, 260 i
270 °C A b, A LT LUK LU AP ) €, SRIG M gy e It comes at diferent temp.
85 52 g0 (EAH LA, % 8l )25 5 B EAT SR o R IRDIELBE AN W] []F p 3 e (5 SE g {45 R 9 T3k 2,
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S = N W A
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Table 2 Contents of abietic acid %
% 1 i [/ min 240 C 250 C 260 C 270 °C
reaction time a b a b a b a b
30 52.61 55.70 43.12 45.15 19.04 19.69 9.39 8.95
60 48.23 46.53 39.29 40.85 12.43 11.59 4.42 4.37
90 44.21 42.52 35.80 34.47 8.12 7.69 2.08 2.22
120 40.53 40.04 32.62 29.96 5.30 5.37 0.98 1.06
150 37.15 37.71 29.72 28.50 3.46 3.60 0.46 0.44
180 34.06 34.81 27.08 26.31 2.26 2.64 0.22 0.21
210 31.22 31.46 24.68 25.28 1.48 1.55 0.10 0.00
240 28.62 29.18 22.49 23.10 0.97 0.85 0.05 0.00

1) a. BE{E{H theoretical data; b. SZE5{H experimental data

ME2LEREH, MASRIERE., 2158 240°C B EWR2ZE N 3% ,250C BHRZEH 3.1 %,
260 °C B} 6.7 % ,270 °C WK 5.5 % ,830F T %30 J1 2 7 B & B

3 45k
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B 52 1 S 2 A R 2.9 x 10 77 3.1 x10 77 1.42 x10 *H12.51 x10 > min "',

3.2 FE240 ~270 °C JE[H, R iR MIELEE E =184.80 x 10° kJ/mol , SR H T A =1.453 x 10'°, Jz ) 3
R GIEER RN k=1.453 x10" exp( - 184.80 x 10°/RT) ,

3.3 7£ 240 ~270 C JEFEIXF FiR 3 Sy 0y BRI AT SR, BS (5 LA ) A BT .
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