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Table 1 The effect of catalyst and solvent on reaction of acetophenone hydrogenation

Entry Catalyst

1 NaBH, /1, (1: 1 ,w/w)
2 NaBH,/L(1:1,0/w)
3 NaBH,/L(1:1,0/w)

4 NaBH,

10 mL 1% NaOH aqueous solution and 5 mL ethanol
15 mL 1,2-dichloroethane and ethanol(2: 1 ,v/v)
15 mL 1% NaOH aqueous solution

15 mL 1,2-dichloroethane and ethanol(2: 1,v/v)

Solvents Conversion(% ) Yield(% )
29.4 12.0
61.6 32.0
44.4 25.7
32.5 25.5

Reaction conditions; 0.5000 g acetophenone,175 C, 15 h, 4 MPa H,
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Table 2 Elemental analysis and the total hydroxyl content of lignin

Total hydroxyl Elemental analysis H/C
Entry Samples Catalyst Solvents
(%) C(%) H(%) 0(%) (mol/mol)
1 Lignin 1% NaOH aqueous solution 6.28 63.7 6.2 26.9 1.17
2 Products NaBH, /I, 1,2-dichloroethane and ethanol 9.99 67.0 7.2 23.0 1.29
3 Products NaBH,/1, 1% NaOH aqueous solution 6.86 66.9 7.2 23.3 1.29
Reaction conditions: 0.5000 g lignin, 0.0250 g NaBH,, 0.0250 g I,, 10.0 mL solvent, 100 °C, 20 h, 4 MPa H,
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Fig. 1 Spectra of FTIR
Reaction conditions: 0.5000 g lignin, 0.0250 g NaBH,,
0.0250 g I,, 10.0 mL solvent, 100 °C, 20 h, 4 MPa H,

a; lignin; b; products(1,2-dichloroethane and ethanol as
solvents at reaction) ; c;products (1% NaOH aqueous solution
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Table 3 The molecular weight and dispersivity of lignin
Entry Samples Reaction condition M, M, M, M,/ M,
1 Lignin - 2 526 3485 5257 1.38
175 °C, 15 h, 4 MPa
2 Lignin 1,2-dichloroethaneand ethanol 2714 3 899 5 868 1.44
as solvents
175 C, 15 h, 4 MPa,
3 Products NaBH, /1, , 1% NaOH aqueous solution 2 677 3 674 5 366 1.37
as solvents
175 °C,15 h, 4 MPa
4 Products NaBH,/1,, 1,2-dichloroethane and <1 300 <1 300 - _
ethanol as solvents
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Fig. 2 The effect of temperature on the total hydroxyl content
Reaction conditions: 0.5000 g lignin, 0.0250 g NaBH, ,
0.0250 g 1,, 20 h, 4 MPa H,
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Fig.3 The effect of the reaction time on the total hydroxyl content
Reaction conditions: 0.5000 g lignin, 0.0250 g NaBH, ,

0.0250 ¢ 1,, 175 °C, 4 MPa H,
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Hydrogenolysis of Lignin Catalyzed by NaBH, /1,

ZHAO Shui-xia, WANG Lai-lai"
(State Key laboratory for Oxo synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract; Lignin was obtained from wheat straw alkaline black liquor and refined by organic solvent. Hydrogenoly-
sis of lignin was investigated in the presence of catalysts NaBH,/1, The acetophenone was employed the model com-
pound of lignin. The reaction conditions were optimized and the optimum conditions were as follow; NaBH,: I, =
1:1(mass ratio) , T = 175 °C, reaction time of 15 h, 1,2-dichloroethane and ethanol(2: 1, v/v) as solvent. Func-
tional groups of lignin were characterized by chemical methods before and after reaction, such as element analysis
and GPC and FTIR. The results of GPC showed that the molecular weight of lignin become smaller compared with
lignin raw material. The contents of total hydroxyl of lignin were determined by automatic potentiometric titration.
The contents of total hydroxyl of products were 10.19% .

Key words: NaBH,/I,catalyst; alkali lignin; hydrogenolysis

XILIT 5K 5 F L)

Pl ) & EREBE 8 Blee b it B i, 1 BB BE 22 N A2 BT 5% T 3 I 0 1) [ P
SNVATERATHIZEAR TN, B TA & Tk 7 T B bt i Je S R . REA AR S, BFSE T
WFFE IR G TR SERE H . NAME T4 Gk . Bl . JCBIEL . Ik B i Sr A2z n) 8 ik
VAL 5 8l 72 | AR 2 A A 9T S e T A S E A A2 B g O AE. Tl A Al A B e A A Ak
AL E A RSB AR A | A R AR SR TR AL IR, DS TR A AR A AR R R
B RAESE T AR, AR TIEARGD. e 0 5 £ BRI B K T Aol if S AL TAE R R A B
WFIEAE | B AEBER L R AL TR A, WA S £l N R 5 A.

TR T, B R B, K16 A, 2516 T, AE ¢ 20.00 Jt.

AT EMIMAFE BT, P EARHETIS: ISSN 1001-3555/CN 62-1039/06. HE& (L2 . 54-69. E-mail {=
#i:FZCH@ licp. cas. en [}k : www. jmechina. org 3 22 M T HIBJR) & AT, 0T [m) A ) i 3500 1 4 o 1A

ATRHBHE  HA 22 T R ERRE B 22N = W BT A G TR ) G
BB TS : 7300005 HLIE: (0931) 4968226 ; f£EL: (0931)8277088.



