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Fig. 1  Process diagram of black liquor ultrafiltration to

purify lignin
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Fig. 2 Schematic diagram of lignin catalytic pyrolysis system
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Table 1  Proximate analysis and ultimate analysis of two lignin

‘ TS/ %, d, wt TCE T/ %, daf,wt

i - H/C  0/C  HHV'/MJ-kg'
Woy ARGy T ERR [c] [H] (0] [N] [s]

UL 35.70 66.94  6.56 2522  0.08 1.20 1.18 0.28 27.40

BL 36.84 54.65  5.63 4044  0.05 4.8 1.24 0.55 17.25

W ra 2500 b BET TR G K EL . HHV=(338.2x[ C]+1442.8x([H]-[01/8))x0.001"",
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Table 2 Results of molecular weight analysis of UF lignin

R4 M./g+mol™ M./g-mol™ M.IM, M./g+mol™ Cor T3 MM,
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Table 3 Distribution of pyrolytic products of UL
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i s
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Fig. 6  Distribution of bio-oil components with

different catalysts
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Table 4  Main compounds of bio-oil of UF lignin with different catalysts

P mg g

&) ) i
JFEE ZnO ALOs  CaCOs  CaO CuO TiO,

ALO;
AT 0.57 nd nd nd nd nd 138  0.79
L 2-FEEm 0.96 nd 0.20 nd nd nd 224 131
ot XFH 0.85 0.23 nd nd nd nd 1.34  0.68
B 24— B 0.71 020 022 nd 0.07 0.05 0.17 029
BT R 398 070 042  0.00 0.7 0.05 513 347
S B 270 034  nd nd nd nd nd nd
= 4-HEESRR T 2.07 058 nd nd nd 0.07 nd 0.35
B e 477 092 000 000 000 007 000 035
2- WA Ty 18.73  13.87 17.62 11.54 1255 11.98 21.67 24.21
4-H LA ARy 1824 1448 12,15 1210 12.84 1346 2122 24.46
4- ARy 1272 391 1166 1192 1222 1205 11.24 13.33
T g zdmt bl 8.03 320 390 149  1.21 258 418  7.63
ij 2-F A -3 (2- P M ik ) - 2K 1y 149 022 015 0.3 022 0.15 nd 0.42
gy 24 QLTI -1 6.15 201 084 104 141 156 055 203
1-(4-J25E-3- F A 2R ) -2- PO 227 079 nd 026  0.63 0.51 nd 0.67
3-—FRHE-1-(4-F23-3-F A ORI ) - 1- TR B 562  1.39 nd 0.30 097 0.72 nd 1.71
pogtll N DSV 81.55 3990 4331 3877 4338 4300 58.87 78.29
PR R 90.29 41.52 4674 3877 43.46 4311 64.00 82.11
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STUDY ON CATALYTIC PYROLYSIS CHARACTERISTICS OF
LIGNIN ULTRAFILTRATED FROM BLACK LIQUOR

Dong Zhiguo', Liu Zihao', Li Jian', Yang Haiping', Wang Lei’, Chen Hanping'
(1. State Key Laboratory of Coal Combustion , Huazhong University of Science and Technology , Wuhan 430074, China;
2. College of Materials and Chemical Engineering, Hubei University of Technology, Wuhan 430079, China)

Abstract: The lignin extracted by ultrafiltration of papermaking black liquor was studied. The physicochemical properties
of ultrafiltrate lignin were studied by Fourier transforming infrared spectrum (FT-IR) and Gel permeation chromatography
(GPC) Zn0O, CuO, nanoAlOs;, AL,O;, CaO, TiO, and CaCO; were selected as catalysts, and the in situ catalytic pyrolysis
experiments of lignin were carried out in a fixed bed at 550 “C. The results show that the multistage ultrafiltration process
can effectively remove impurities in the black liquor and obtain pure and low polydisperse lignin. Nano Al,O; and TiO, have
higher selectivity for monohydric phenol and guaiacol; CuO promotes bio-char cracking and produces more CO, and CO;
Zn0, CaO and ALO; promotes the release of H,; CaCO; increases CO yield. These conclusions provide a scientific
reference for the subsequent refinement design of lignin.

Keywords: ultrafiltration; lignin; pyrolysis; catalyst; black liquor of papermaking



