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ABSTRACT

Pyrolytic lignin was obtained from biooil produced with yellow poplar wood. Fast pyrolysis
was performed under various temperature ranges and residence times using fluidized bed type
reactor. Several analytical methods were adopted to characterize the structure of pyrolytic lignin
as well as the effect of pyrolysis temperature and residence time on the modification of the
lignin. The yield of pyrolytic lignin increased as increasing pyrolysis temperature and decreasing
residence time of pyrolysis products. The molecular weight of pyrolytic lignin determined by gel
permeation chromatography (GPC) was approximately 1,200 mol/g, which was approximately a
tenth of milled wood lignin (MWL) purified from the same woody biomass. Based on analytical
data, demethoxylation and side chain cleavage reaction were dominantly occurred during fast

pyrolysis.

Keywords: fast pyrolysis, yellow poplar, biooil, pyrolytic lignin
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2.8. C Nuclear Magnetic Resonance
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Table 1. Yields of biooils and pyrolytic lignins isolated from biooils operated under various temper-

atures (A) and residence times (B)

A Temperature 400°C 450°C 500°C 550°C
Residence time Fixation of residence time at 19 sec
biooil? yield (%) 502 664 685 639
water content (%) 297 249 254 269
Pyrolytic yield (%, based on dry biooil) 2004053 2454105 20664249 328+138
lignin yield (%, based on feedstock) ~ 100+026 163+070 1824170 210:088
B Temperature Fixation of temperature at 500°C
Residence time 12 sec 19 sec 3.8 sec 7.7 sec
biooil” yield (%) 683 685 618 516
water content (%) 216 254 265 426
Pyrolytic yield (% based on dry biooil) 264 + 277 2606 + 249 272 + 229 157 + 359
lignin yield (%, based on feedstock) 181+ 189 172 + 161 180 + 142 81 + 185

D Data taken from reference (Kim et al, submitted).
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Fig. 3. Thermogravimetric analysis of MWL
(isotherm).
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Table 2. Average molecular weights of pyrolytic lignins isolated from biooils operated under various
temperatures (A) and residence times (B)

400°C 450°C 500°C 550°C
A MWL
Fixation of residence time at 19 sec
Mw (g/mol) 1,200 1,189 1,192 1,180 12755
Mn (g/mol) 1,091 1,096 1,094 1,063 5,743
MWD (Mw/Mn) 110 108 109 111 222

Fixation of temperature at 500°C

B MWL
12 sec 19 sec 38 sec 7.7 sec
Mw (g/mol) 1215 1192 1,146 1113 1275
Mn (g/mol) 1,105 1,094 1,052 1,025 5,743
MWD (Mw/Mn) 110 109 109 109 222

YJad &2 15.1%%2 3243 A3k, AFA 7FAshH, Hrdg o g dWshE MWL 64712 7
7F 3.8 ~T7.1% Aleldl| &g 1do] 22k A H ad AFEdRE FAE T Gl 1d-S et 670
Hkg-ol o) EefE= AT ol EAlGE Aow # o Yad AFEARE FAAH A& AR 54
crEth & R 2Hgoll A A" 2l1d fragment o AR il Bl A 2 2d 9] propane side
o] G Wkg7] Rl A AFAIEe] HojAH chainO] A olgdthE A& etstd dEdy
A 22k AHF o lE ARA AsEFER U2 o]Ht) @ of2nte o o]Folzl il

alE= AR S olgfg e A FAIZE ] UﬂEﬂi Hio] @ @ o] EAg Tt AT
o] AAAFE nto]2 A FiH thFst e W FEEEE 38 AFAITe] dojAd &
HEslghEe] A&l S7kete sos AW - By ade] EaEe 1,215 g/mol (1.2 s)olA
ATHKim et al., submitted). 1,113 g/mol (7.7 §) & tha Fradte A Bch
EE A 264 dsielade] vtabies of
3.2 2| QLo EXzF 2% 112 MWL (FHEARE 2.2) B} 223 B2}

g o7 BAEANY
Zh RGO A AlxE vl e YA 3]
gisizlade] Ha EAF (Mw, Mn) 2 #4453 & 3.3. HE&7| &E ZM 2 DFRC &AM
¥ (Molecular Weight Distribution, MWD)+&= A2

WE YT R S35k Table 20 AAIEFST. i A FellA B gl Fx2A W
i ade] FRPTEAFS Gl ko stE A E7] S8 2ad v WEAY] g5 R B
ZAIgle] <F 1,180 g/mol~1,200 g/mol B Z A -0-4 4 REE 743} Table 391 YeRASI T
HAT L FENA T MWL 212,700 sy 1de] WEA7] e 6.8~13.0%% MWL
g/mol) @} Hlua] & wf FEI1de] EAES o] W|EA7] e oF 19% A% Wkl Table 394
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Table 3. The amount of functional group in pyrolytic lignins

Temperature 400°C  450°C  500°C  350°C fixed at 500°C
Residence time fixed at 19 s 12s 19 s 38 s 77 s
.0 116 110 7! 12 110 A 68
-OCH; (%) B ? > 99 189 + 04
+03 +01 +02 +10 +01 +02 +02 +11
8-O-4 (umol/g) n d” 10117 + 371

Y not determined.
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Fig. 4. FTIR spectra of the pyrolytic lignins in the fingerprint region between 4000 cm” and 500 cm'’”
varying with pyrolysis temperature (left) and residence time (right).
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