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Table 1 Characteristics of the three typical aquatic biomass %
SO AR (CTRIE) TLER AT (T3 ) Tk A (TR )
A ) Jo R — R - — -
AUgFE EAEKEE  AFEHE C H 0 N BEM R K
RAKFTH 16.26 25.00 26.72 40.22 5.64 47.26 0.64 14.45 79.31 6.24
K4S 17.20 21.67 38.15 39.98 5.71 46.43 1.16 16.38 76.90 6.72
HAEK 34.04 29.85 9.73 42.84 5.17 41.66 0.79 18.41 72.05 9.54

3FEY BRI TCHLCER & REANER 2 s, #
A RS A AR K B HA R SRR A K, fdE 3 RlAEY)
Jor e T R R R B E AR RS T
IKFFHESIRIK "M, 2 K* Nat5 — 1 B 577 11
B, 23 W E IR Ca? Mg™ 55 4 85 T 1 i
WP, IR 2 R b R AR R R R, AR
A < R R A i BRI

R2 IWMABRKEEYRPRNTENSE

Table 2 Inorganic element content of the three typical

aquatic biomass %
_ e
POEE e ke mipk

K0 6.56 8.28 5.21
Na,O 0.71 2.29 10.45
Ca0O 13.50 7.80 6.52
MgO 1.46 1.24 1.93
AlLO; 0.90 0.52 1.13
Fe, 0, 4.59 2.24 1.49
MnO 0.30 0.57 0.18
Zn0O 0.14 0.13 0.47
TiO, 0.69 0.15 0.78
Cr,0; 0.40 - -
Ce0, 0.42 - -
P,0s 497 5.24 1.78

Cl 3.64 6.73 19.99
SO, 3.97 6.64 5.57
Si0, 57.75 58.17 44.50
B 100 100 100

1.2 Mok

AR 52 50 7 [ R R N g AT, AR 2GR
535128 500,600,700 C, #AEEFLL N, 380,
7oA 10 mL/min, FHEE R K 10 °C/min , 27515 4
FIA] 1 h, SEER A5 PR 15 [T RV 20 = = i, PR
e, SRR, TEVKOK YR BRI IO IR
i, F AR T AR AU IR
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Fig.1 TG-DTG curves of the three typical aquatic biomass
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Fig.2 Pyrolysis products yields of the three typical aquatic biomass
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Table 3 Characteristics of the biochars

A W) R R WA EIC EEWRI% FERYD K% HMEM] kg HEMMB/m?> g LA em’ ¢! FHILBFE/Mm
500 62.63 22.38 14.99 16.65 20.37 0.05 8.96
IR P IR
AN 00 71.4 11.82 16.72 19.34 52.64 0.0: 6.27
(T3 )/% 6 6 8 6 9.3 6 3
700 75.80 9.82 14.83 23.94 4.22 0.02 15.15
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HER3
AWy JE A R PRIREESC FEMWI% ERT% K% PAE/M] kg HERB/M? g LA /em’-g! FIFLAE/mm
A 500 57.83 2347 18.70 16.32 61.67 0.06 3.94
R B 600 66.11 12.93 20.96 17.73 126.50 0.09 279
(T3 ) /1%
700 6973 1154 18.73 20.86 107.11 0.10 3.62
S 500 53.39 19.95 26.66 14.93 83.41 0.04 3.38
£ T/
R 600 56.99 13.61 29.40 16.44 129.70 0.06 234
700 65.56 734 27.10 18.12 113.84 0.09 3.59
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Fig.3 XRD diffraction patterns of the biochars
1-Si0,;2-KCl;3-CaCO5;4-NaCl ; 5-CaSO,
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Fig.4 Organic components and calorific values of the pyrolysis oils
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Table 4 Components and calorific values of the pyrolysis gases

i W53 1%
JE A} AHIEEEC HHV/M]-m™
CH, GH, GCH, GCH, CHy; CH, GCH, H, co Co,
500 1367 121 073 002 018 049 003 11.58 2953 4257 12.61
WK 600 1419  1.03 075 001 014 046 004 1581 3023 3733 13.27
700 1324 0.94 075 001 012 045 - 21.61 3079  32.08 13.61
500 1136 145 0.61 0.03 027 045 - 6.40 2942 5001 11.18
KPS 600 1431 126 062 002 021 044 001 1126 2835 4352 12.63
700 1461  1.13 062 002 0.8 042 002 1758 2800 3743 13.37
500 13.57  1.89 078 003 042 058 012 10.86  21.02  50.73 12.25
H K 600 13.83  1.81 0.71 0.02 040 048 012 1246 21.86 4831 12.45
700 1405 1.77 062 019 040 045 0.1  13.17 2142 4782 12.55

B PRI B2 A T, AR R U CO,
(¥ e 491 2 i B 1%, CO LU 32 i T v, G DI

T .@DCO, i HE (C=0) FI ¥R I (~COOH ) 43 1fij
TE R, 3X Rl 3 [ A 32 e PE 22 ZE AR T 500 °CHY
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Table 5 Properties comparison of the three typical aquatic biomass and their corresponding pyrolysis products
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Comparation of pyrolysis characteristics of three typical
aquatic biomass

Yue Xia'?, Chen Dezhen', An Qing', Qin Pei’
(1.Thermal & Environmental Engineering Institute, Tongji University, Shanghai 201804, China; 2.School of
Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China; 3.Halophyte Research
Lab, Nanjing University, Nanjing 210023, China)

Abstract: Pyrolysis characteristics of three typical aquatic biomass including Phragmites australis
(reed) from freshwater/seawater and Sporobolus alterniflora were compared in this paper. The results
showed that pyrolysis temperature required for Sporobolus alterniflora which had higher salt content
was lower than those of the seawater/freshwater Phragmites australis; and that the specific surface
areas of Sporobolus alterniflora and seawater Phragmites australis biochars were larger than that of
freshwater Phragmites australis biochar. However, the former two had higher ash contents and lower
calorific values. The yield and calorific value of Sporobolus alterniflora oil were lower than those of
the two reed pyrolysis oils; and heavy compounds with 2-3 benzene rings were not detected in its
pyrolysis oil. The ascending order of CO, contents in the pyrolysis gases is Sporobolus alterniflora >
seawater Phragmites australis > freshwater Phragmites australis; and the order of CO and H,
contents in the pyrolysis gases was opposite to that of the CO, content. The differences in three
components” content and inorganic salts of the three typical aquatic biomass resulted in the
differences in their pyrolysis ch arac teristics. These findings will help to achieve the efficient
utilization of aquatic biomass resources.

Key words: phragmites australis; sporobolus alterniflora; inorganic salt; pyrolysis; product
characteristics
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