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Abstract: Catalytic cracking of rosin with activated clay, phosphotungstic acid hydrate, phosphotmolybdic
acid hydrate, zeolite molecule sieve and silicotungstic acid hydrate was studied, and reaction conditions
along with chemical compositions of the cracked products from activated clay were analyzed with gas chro-

matography-mass spectrometry (GC/MS). Results showed that with a 1.0 — 2.0 h reaction time, activated
clay reduced the acid value of the products to 1.20 mg-g™, whereas phosphotungstic acid hydrate reduced
the acid value to 2.07 mg-g™'. Best reaction conditions for cracking reaction were a reaction temperature of
220 — 240 °C, activated clay catalyst weight of 5.0% - 10.0% of the rosin, and a reaction time of 1.0 h.
The main compounds from the GC/MS were naphthalene, 1H-indole, benzo, 4, S5-diazaphenanthrene
(phenanthrene ), and other aromatic compounds. Besides the dicarboxylic reaction, the cracking reaction of
rosin comprise the rupture and recomposition of C—C bonds and C—H bonds. [Ch, 1 fig. 5 tab. 9 ref. ]
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JBe . AR R AR W B AR AR 5 D T, B T R SR  ARETE LS MR e BRI . BRI AN
TE RS R A I HEAL R BEAT T R A AL R, LU T S IR A 7R 6 A A AR A B0 1, B8 T LAY
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1.4.1 BRAEGYME 2= YRR E T I GB/T 8146 — 2003 M5E . FA{H (mg-g™) = [(V x N x 56.11) + W]
x 100% ., Hro. V b HFe ) A S FE AR, mL; N S A LAY R R 56.11 4
AL AR o B, WORIRRERT R, o,
142 ZL =%y GC/MS 4 KA EE Agilent 6890/ GCT-Premier < JH 1k FHAX , 40 4 K6 I 2%
(FID)R: I, S AR 45 . DB-5(30 m x 0.25 mm x 0.25 mm) f1 J3idE B A AERTIE 50 kPa, #
FE T RURS I 5 36 #E 250 °C, FEIFFHE, #1iR 80 °C, fHIE 2 min, A 10 °C-min™ 193 T+ & 250 C,
fE I 20 min, ZANELEA, W 1 mL-min™, ZMHH 100 @ 1, FRR40F. BRZEE h 250 C, &
TFUREE 200 C, HBFEGHREEED, HREH 20 ~ 800 Da; HFREE N 70 eV, HEFEE 0.5 pL.
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Table 1 Comparing the activity of catalysts for cracking of rosin

AL AL 7R 52 /% SARPESC BRI BRI/ (me-g) RBERI% SRR A SR
ISR 10.0 240 2.0 1.20 64.0 16.0 035 W
A1y 10.0 240 2.0 92.27 82.7 1.5 R
WA R 0.5 240 2.0 2.07 75.4 6.0 A 4,

e R 0.5 240 2.0 6.12 76.2 5.5 i £
T 4 R 0.5 240 2.0 148.76 93.4 1.0 B4
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Table 2 Effect of temperature on cracking

P SN, SONEE[R] S 1.0 hy, RN S5 RS 480 s B B2 reaction

AT 24l , e R, 25K 2, k2 v JEN, HHk TREC S WU RR () (mg-g™)
P AP T 1 Y A S BT IR BE S 200 CIF EIF IR #EAT, iR 200 64.49
JETFF) 220 CHF R BAEGHAL, TRIEEGEE TR, R T3] 240 Cif 220 147
PR AR, ZEREERER T, KRRMEMA M, K 240 a6

W, AN AL S Y IS FLIRLEE Ol 220 ~ 240 °C, 260 Los
222 MEAH R ARG F e B O T R 240 C,

R0, 50%, 100%, 15.0%F 20.0% 15 4 A F, B *x3 BEFASYIR
W) 1.0 h, AR Y I RRE WL 3, R 3 TLUEH, 4 Sy abA )

TP 1 B R A TR B S R A ORI 5% I el © i AT LA SN Table 3~ Effect of amount of catalysts

on cracking reaction

LB AR P B B 80 B 7 ) B4 R (EL B e, 1 A AR R

. o o o WEALR B /% R IR (mg g
FH A 8 R F 240 SN I EAT 25 R B S PR A P 28 5 A

K PEEAELAIIR JS.0% ~ 10.09% F A T S0 S VL 138 2 2 ° 1207
223 ERXEME G A Hh 1R IRE N 240 °C. HEME T >0 149
R 10910 26 0F F b A7 MM B 240 1K 0, bl TRt 100 1.46
0.5, 1.0, 1.5 F12.0 h BUREI & S B =9 B BRAE, 45 R L% 4, 15.0 1.38
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T5E 1.0 h A A 7 L% 1 5 o 52 B it /b A=A (mg-g)
F LR AT R T, M T A R 0 T A 0 155.74

R R 220 ~ 240 C, LTI E 5.0% ~ 10.0%, 5 0.3 215
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W EFERZHFRAEGY, FEMZERE . EHREEAR AN, X5 3CHk [ 7 1400 (19 5250 25 3R AH
., SEEmlh1, 2, 3, 4UA-1, 6, 8 =HIZE HRM YN 24.15%, HIK K 5-HiF-7-2,
B2, 4-THFE10 E-FEIEMENE L 1, 4-TE-1, 4-AE-3-(3-FIE2- T ) -2 ZE R P BE RN 8-S TN k-
1, 3-HEEE, 20 14.43%, 12.01% 10.12% .,
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FaAb 35— R A0 RN, AT 28, mIwe | nikie FEE R G0 A0 R HAth— 2ok 22 W . AT ES SR B Y
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PEPI . BREDIR . REASER RIS AT 40T 07 2 LR 700 SR T AL SR I P E R R, BT AL
TR S AL B0 S5 M | RS BE | FCR I RRIALAR S 56, T E 11 T LA Bk 10 L 26 1A BURIE 2209
FLAR, AR TR A AL ) L B 8, AT S 00 5 T 64T, I3 I B e 23 40 A 0 0 I, A
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W, whatEaasEey 10
SUAR I AT AEAL )
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fi S 1 R D AT R IR

13.249

BE RN RO AL B 60 T
MR ROR IR T 220 T, R 2

WAL ANS W E] 220 CLA 40
Ja R LB A, AR Y 12.957
BaomAa AT N R PEAT R E 20
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Table 5 Chemical constituents of the cracked products of rosin by activated clay

5 R min ey G E N T
1 9.642 2, 3-TE-4, 7-T - CuHy 146 0.48 87.5
2 12.957 1,2, 3, 4M%-1, 1, 6 =H % CisHyg 174 3.85 79.0
3 13.249 1, 2, 3, 4M%-1, 6, 8§ =A% CisHyg 174 24.15 80.7
4 16.470 1, 1,2, 2,3, 3 xH%E CisHa 202 2.09 70.9
5 26.010 4b, 5,6, 7, 8, 8a, 9, 10-\5-4b, 8- "HIE2-RHNI;EIE CuHy 256 2.85 61.0
6 30.043 S-FSE-7-2,06-2, 4-TWF JE-10 S IF L CiHeN,O 252 3.45 64.0
7 30.580 1, 4-"F-1, 4-"5-3-(3- W 3L2-TH5)-2 251 1 g CoHO, 284 6.28 58.4
8 31514 1, 4="/5-1, 4-"5-3-(3- HE-2- T4 ) -2 250 1 g CoHO, 284 5.73 62.7
9 32518 S-fiHE-7-2, 32, 4- T W HE-10 - IR L E CiHeNO 252 10.98 62.2
10 33.220 1-[ (-3 £ 3 ) R F-4- (P EH)-9, 10-K R CiHieN05 308 3.05 55.9
11 33.700 8-S EE-1, 3- I REE CioHa 248 7.94 88.2
12 34.750 8- SN IE-1, 3- T HIIEE CioHan 248 2.18 93.9

FEAT G R30G5 SR A B AR T 20 2 S I R R 220 ~ 240 °C, LTI 5.0% ~
10.0%, JJ AR 1.0 h, 78 24 75 21 00 A5 7 248 7= 4 0 28 68385 W IR 9

fH =Y 4 GCIMS K, EEERA I ZE . 3E . IR ML RE 55 0 F Ak A WAL, HorhAE A
WER L, 2, 3, 4-WUE-1, 6, 8 =HIJLZEM S-MIE-7-205-2, 4- " H 10 E-2KIFmenE, 43005
24.15%F 14.43% , WS T 450 72 0 100 2L RN S5 A8 oy BT 26 B, A 24 S I AN (U IR R Bk, IR A
KM T BR— R A — S A W R HE RN, A A Bk AR R T — R A N,

FATF AL 2L 5 v A5 BB T A Ak S B AL 50, WIAE S A Bk A A, i Sk 2B T
BREHMER AL T — 253 0012 . HET, K ha A 240 0 B VE R ), WA — e 2288, FLlAR
A iR o LT R v s T A e T R R R BRI A R — RO

S E 30K .
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