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Pyrolysis Study of Rice Husk and Rice Straw
by Vacuum Ultraviolet Photoionization Mass Spectrometry
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(National Synchrotron Radiation Laboratory ,
University of Science and Technology of China, Hefei 230029, China)

Abstract: The pyrolysis of rice husk and rice straw were studied by tunable synchrotron
vacuum ultraviolet photoionization mass spectrometry (SVUV PIMS). Main pyrolysis
products of rice husk and rice straw were identified with mass spectra obtained at different
photon energies. The work investigated the relation between pyrolysis products and reac-
tion temperature, according to the mass spectra of rice husk and rice straw pyrolysis at dif-
ferent temperatures, Although the TGA spectra showed that the tendency of the TGA
spectra of rice husk and rice straw were similar, their mass spectra were different obvious-
ly, especially that the m/z 96 and m/z 114, which came from the pyrolysis of hemicellu-
lose, changed with temperature differently. The time-dependent profiles of some character-
istic products showed that the pyrolysis products from hemicellulose appear rapidly at low
temperature, while large proportion of lignin underwent slower thermal decomposition at
wider temperature range during the overall pyrolysis process.

Key words: biomass; rice husk; rice straw; pyrolysis; photoionization mass spectrometry;
synchrotron vacuum ultraviolet(SVUV)
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Table 1 Element compositions
of rice husk and rice straw (wt%)

P& C H 0 N S

Ex 39.41  5.53  40.77 0.4 0. 547

b 36. 68 5.70 44,64 0. 93 0.578
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Fig.1 Mass spectra of pyrolysis products of rice husk and rice straw at 400 ‘C
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Table 2 Main pyrolysis products of rice husk and rice straw

m/x SFR £ W ]
O,
¢ OH
98 CsHs O, 82 Furfuryl alcohol \_/
/1 o
110 CeHs O, 5-F B 5-Methylfurfural O F
0
3B -2 RME-1,5- PR
114 Cs Hs O 3 4
3-Hydroxy-2-penteno-1,5-lactone HO O
/O/\
120 CsHsO 2B Vinylphenol OH
OH
124 C;Hg O, AR A Guaiacol Oio/
. - 0 | OH
5-%% Bl #E-2-
126 CeHsOs 7/ \
5-(Hydroxymethyl)-2-furfura O
5 - | OH
2-H F2-3- 32 B -4-nik i
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2-Methyl-3-hydroxy-4-pyro
O H
138 CsHi100; 4-H FE AL KB 4-Methylguaiacol 0~
OH
150 CoHy100; 4-Z IR ERARIARE p-Vinylguaiacol \/Qi 0~
OH —Oo
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HO.
Z
164 CioH12 0, R T %&E Isocugenenol ~o CH
HO
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HO
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OH
4,4-ZF-3,3-"“HEAXKZME HO 0 / O
272 CisH1s 04 oomE T - a OCH,

4,4-Dihydro 3, 3-dimethoxy stylbene
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Fig.2 TG and DTG spectra

of rice husk(a) and rice straw(b)

HTEELSEARR LFERURKRE
EERMB X SRR, S EREMBRN T
RSB TFRERTE 10,5 &V, BB IR B 4 B K
300.400.500.600 C it B — Z& 31| i 33 & 3 47 *f
Worth. W EEME=Y R FREFESREST
IH—Ab Ak 35 , 78 3 T 50 B0 A B 7 ) Bl R
EWELXR, »TH 3.

Bl 3a 1 3b 1, B EREF R ,m/z 126 ¥
FhE A ST FE R F R, 400 CHEX B EW .
m/z 126 B ATREMI M 2> Bl ik, K2 —
5-F% P E-2-BR R R — PR AR T, R IR T 4F
HENAE - ERENESEE ZKIHE: 5 —
Fp R 2- FF J-3-30 - 4- it g R oAk 2 4 R AR X6
faE. B 3c FREFTHILMEGER=YEAR
BEFA R EE, 5SHEMER, XL =Y
e 3d A A REFHER EANBE., B
XAERNEREET PN LGERFRDH
BEER D MEEBRR,m/ 2 96.m/> 114
fE 7= FE 300 CAH KB4, HEM 400 CHIE
RN EW D, FEF KB 3d AR L
T S8 7= AR G S BE LA B B R B 9 R A Sk
B OEHPREGERSEE R, MHEAE 400 C
ERARERBHNFE. KERARBR -
BT K AT, B 3e F1 3 B7= 4 A i B
WENET X —&#. REEWILF ZENGT
PAEF=YUN m/ 2 124,138,150 LR EFEA
R s %, YIRE R T 600 CZ)5,
RFERAP MBS BT R, REBRMETY
FEEAESSM, EEERI TR TERET
TR WA . m/z 272 YR ERET
oA, BHEEAEERMETRE . ERET
e L3 %, BT LABE IR BE R LA K. BURE %,
400~500 C2FE5c FAREFF A9 9] R i 72 2 A
SER RS TR, AR EE K
ﬁﬁ[w] .

2.3 AMrFYHERBEBELNXE

EX NG R g 3 - brlic M- W =1 R
WEMHEREURSBEFELEARER.
R 18 5 0 R 1IF A 7= 0y I EF I 2 Ak 9% 1T, BT LA
FMETHETNZR>HBIRE. b TFRTME
FFEQ 2 5 2L, A LARE 5SS N B AT 4047 .

K 4 BREFREREIEE 500 CH 10.5 eV
St FRE R T A B = My e e 1) AR L 1R, Se e
BB T & THAE = Y bl st 1) A8 fL S ), K

PDF SCff# FH "pdfFactory Pro™ i HRAAIZ: ww. fineprint.cn



http://www.fineprint.cn

6 5 2 IR

EARTE

Relative
intensity

Relative
intensity

Relative

Hia b, FHEROEE>Y;c d LAERNIE™Y;
e. L RERKEE™Y
B3 HA-4EHER.
BRABrF-YHEEETAA
Fig.3 Comparision of normalized intensity
of pyrolysis products of rice husk and rice straw
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