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Abstract: Bleached natural shellac with low chlorine content, which had been widely used in food industry and pharmacy, was
prepared and characterized. The bleached natural shellac product with low chlorine content was prepared by means of catalytic
hydrogenation of the bleached shellac in the presence of Ni-Fe binary-metal catalyst and hydrogen. Most of chlorine bonded to the
double bond of terpenic acids of shellac and compacted in the molecule of shellac were eliminated by sodium hypochlorite bleach-
ing under the conditions of Ni content 2.91 % , catalyst quantity 8 g/L., H, flow rate 50 mL/min, and reaction temperature 90 °C
for 240 min. Moreover, the mechanism of catalytic hydrogenation in preparation of the products was elucidated by the aid of
structure characterization of the products through elementary analysis, infrared spectrometry, and ultraviolet spectrophotometry. It
was demonstrated that chlorine content in the final product could reach 0.44 % under optimum conditions, chlorine content in the
final product was 1/5 of that before dechlorination by catalytic hydrogenation, and chlorine compacted in the molecule of shellac
was substituted by hydrogen.

Key words: catalytic hydrogenation ; binary metal ;dechlorination ;bleached shellac ; characterization

LB A A (02, PR R R N R T £ 2 A R A AR Ak R 4 TR AR R A Ak
AR TSy TR S A, P I AR PR R I A 22 T R I S R T TR Rk 25 e
25 EAETE R T 7R X B AT AL 32 0 0 I RS A SR e R, T T 2 e T R )
R B SRR T A A BF SR Y R B g B AR TG R T U S TR A AR L R R B A Al A E R
PR T R 2 I 4L AR B 454 2 S T e R v B A RO T D R 2.0 %~
2.5 % B[ S EDPE A 1.0 %~1.5 % BRERIBE R G — M 1.0 % LT, Tk ™
S P 9 A T 0 B P g A S TR E 0.63 %, A i A N AR Y 173, A X 4 A
R . w s AN TE B S AR R R A RA AR R AR, B AR TR S
SR % T I p—-p 2L80 , © ARME FE BB B G . ARBEST DL Ni-Fe — 70 4 J8 b i Ak 701, 76 Y080 R 4 12 11 ik

Y #5 B #5 :2008 - 01 - 07
BT : BRI T K24 54 (200810)
YEZ BN BEW (1966 - ) T, ZE VLA, = 9 TR -t B2 SR & AL K AR = P42 B 5T ; E-mail : liaoylsy@ 163. com,



45 P T, A5 P ] A A S 5 T B L RAE 101

P e AR 5% T P 9 T A S, AT I SR R RO, BRI i A R A A BRI TR . 2T 12
UL, FAT AR BT 320 0. 44 % (RS I, R B RTAY 2. 54 % MR 1/5,

IR

1.1 FER G H R AEE

T K i)« O S5 T, = e AR VL PR AR AR R N F] s MR B IR , Tk 9% 98 % 5 <6 B BERL s B R AR L8 IR
L AR 2

% #& . Nicolet AVATAR360( USA) £T 4P 63%4Y , Vario EL( Germany) A #LICZE 4H1{L , UV7S7 #4845
LA RET, B B R AL SR A PR A ) .
1.2 Ni-Fe #4894 &

PRI — 2 2t (38 SR B AR, 1T 0.1 mol/L H,S0, ¥ BE B 25 3R 1M 2% o MUK 2, BRI e AR M
A B T4k R TR AL, TR ZE K BE R e, B NiSO, - 6H,0 g il il — 52 e B /K VA R 5 Ak 33 1) ko
N HBCEA N BEZ I Fe (9 o0& B AL . K il 25 B9 41657 FH 0. 1 mol/L NaOH %5 i Fl 2% 18 /K 1% ¥k
HZETC CU K H (HASBRAR A TS UTTE ) , ARG TE H 25 5510 F 80 °C ML+ 10 h SRAFTERZ IR .
1.3 HHUHLEREREXEERNE&

P OR 25 J5e FH — VA B2 10 e TR M s 0 o R T e, DA 85 8 05 I 85 2 T, 4 B M TR, e A &
40 C LR, JHA AT 7050 3 % B UG IR A 1 B BT A5 B 48 8 . o I 1S A0V U8 25 2% B
Tt R T VE 28 WY i , 28 [ VA 4 85 I T 88 U A 300 00 28 G 5 BB — 7 AR BRI 48 el 15 1 P O 5 G 1
W, B TR AE S R AT B FE IR THIR 3K 90 °C J5 A Ni fi#k#6 2.91 % % Ni-Fe —Ju4: J& L7,
AR 8 g/L, I L 50 mL/min Y 3 Z8 30 A A, W52 I F1 el Ve e 0% 3 W AT i Ak I &= S
240 min , 8K J5 U8 25 2% BT N B R DU VE 2SR L 28 [ 0 B8 S T JE A9 BN S e M R T R i . 4 T B
st HH G0 0T B A B30 BV R A i DA B e VEURVAUY B i IR0 R R T TR 1 SRl R AR AR A T
R A B R N B R
1.4 p@mlRkEHMRERE
1.4.1 aEEn AR BIRE S KRR U A0 b ol v Ak, SR 2 i s Y ke
di PGB B L S AR A R] . ) Vario EL A #HLIC K 23 B A I 5 e 45 i B AIG 48 o v 72 1 45 e
1 H . C N /5T 5348
1.4.2 sha Mot 1€ 300~400 mg T4 BEE A0 A IRALER Thin A 1~2 mg A [R] 520 53 & 49 5500 45
HCPERE S BIFEE IR A0 S5 R B LT 10 kN R RS A 2 min, £33 13 mm AR /N A FT-1R £ 4 42
EF 4000~400 em ™" A KT A PE R A R 2.0, T H IR K 2. 05 I ) 32 s,
1.4.3 R4 BRI 1 SloHE A R ORL 2R I, U5 T BT S R TR AT I SR B P S, DA SR
MO S AT R SR AL B AIG S ek P R, AR R 0 B 95 % 1Y 2B IR FIEC A 10 wmol/ L 22 A5 AV U E
T UV 757 RUZEAN 3 6O0 BT #EAT 615 434 o

2 R e

2.1 ERMUEECELHSER

JI S T P B 5 5 % HE AT S T R R M G A5 PR A SR R P R R ) T R T A R L 1

MR T AT DUE N ERIE A S, B R S AR N, S KT 1 % S8 R EH
R R CERR IR E RN, HERWIE S FHEATICRE N, MER AR A B.C.D.ES5F
AR R L5 P R A C.E 3 Figsirp A nE N, P @R A & N ik 2.5 % > AT af W,
B IE EA TR WA R I NPT IR, ORI et SR RS AR A — i B
G FE A 2o A v B 2 R TR S DR AR S AR S O R M IRk T AR P S R A R A R R
BRI UL o Db N ERW AT LR, YAtk 5, B TEE SR ER > T, FEER ST C



102 Mmoo e ¥ 5 T %28 &

F10 J5 i o BRI 228 0ol S Ak B S 20 R AR, AT C Y o S R R . R 1 T DL
oAV 5 R S T R e DO R B A SR ) R R SR I ) B UL e v S 0 R ek D
[[DEz<PII

&1 Ni-Fe gL EEEMSRIMERRTES TR

Table 1 Elementary analysis of shellac before and after hydrogenation
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