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Table 1  Proximate and ultimate analysis of Chlorella polysaccharide

T /% , wi

TCE /% , wt

M Vv rc

A Lc] [H] (0] [N] [S]

Ccp 2.94 80.88 11.91

4.27 40.19 3.85 48.29 0.53 3.72

R2 KRS HERBEEEM

Table 2 Monosaccharide composition of Chlorella

polysaccharide

FE ot 53 U %

op ENS RS U N R O
2.94 59.3 0.27 29.8 5.67

Lyt 2. RSN 3.0 4. RiEE
5.0 6 A 7 AU 8 IRIRZ
0. WRBERE 10 GBS 11 A 12, el
K1 2R B
Fig. 1 Schematic diagram of pyrolysis apparatus of
Chlorella polysaccharide
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Table 3 Elemental analysis of bio-oil from pyrolysis of

Chlorella polysaccharide with or without CaO

JLR % , wi
[c] [H] [0] [N] [s]

CpP 47.72 1230  39.78  0.025 0.17

B

CP/Ca0 51.79 15.57 3246  0.043 0.14

2,12 A SR

3 4 UM CaO 1T J5 /IR 2 M A= Wi 1)
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BRI | 5-F2 H AT | 5- H 3R 2- v g R
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I GBS D AR AL, OB 2 i A K Ak
YR LRI Y, FE CaO 52 BHEA PVRIR
A= v BRI, A LS T 170 5 P 340 7 < TR
5-5% H BLMREE | 5-FF -2k meg FR RS A R D
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Table 4  Comparison of oxygen containing components from pyrolysis of Chlorella polysaccharide with or without CaO

e cp CP/Ca0
U TR FRX 107 THF/% UEETAT X 107 TR/ %

MR 40.87 19.85 31.46 11.02
4-F7 H-4-F He-2- ) i 6.63 3.22 478 1.62
BT 1.48 0.88 25.62 8.26
1-( LA 2 ) -2- R 3.77 1.83 10.08 3.52
1-(2-MK I 58 ) - 2. 9.16 4.44 11.43 4.50
1-( 2Pk Ae 3 ) -2- T T 9.96 4.84 9.11 3.19
5-FH 5210 pg FHY i 30.77 14.95 18.67 6.54
ESU) 4.12 1.38 5.85 2.05
2-F2 Ky~ T N — — 3.24 1.13
3, 4- T BE2-FR S - 1 — — 3.82 1.34
233 FH 2B 075 -1 - 436 2.12 11.47 4.02
2-FEREA 19y 1.77 0.86 4.52 1.58
X H 1y 2.90 1.41 5.16 1.81
2,5- 5432 5L-3 (2H ) -k IR 5.49 2.67 — —
3- LI 2- PRI 2- IS - 1T — — 3.75 1.31
1,4:3, 6-—Jit & -ce-d- MR 4 26 29.37 14.27 3991 13.97
3, 4-JisK-d-2F 3L b — — 9.38 3.20
2, 3-fisk-d-H R pE — — 19.08 6.68
REZULE i 22.59 10.98 11.24 3.03
1, 6-J1it 7K -B-d- Nk ity ] 4 10.73 5.22 — —
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Fig. 2 Oxygen containing compounds in bio-oils from pyrolysis

of Chlorella polysaccharide with or without CaO
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Table 5 Composition of non-condensable gas from pyrolysis of

Chlorella polysaccharide with or without CaO

. R EU %
B
H. CO, co CH,
cp 0.06 86.32 10.96 2.66
CP/Ca0 1.80 7145 15.98 10.76

A CaO J& , /INBRBE 2 A SR COL iR
FRUO B0 SRR, 5 CaO W2l COL TS . CO .
CH, R R 838, 1, & sl 3 o 3 AR
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JITEL,
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Table 6  Proximate and ultimate analysis of biochar from

pyrolysis of Chlorella polysaccharide with or without Ca0
TR %

(¢l [Hl [o] [N] [s] [Ca]

Ccp 82.63 4.8 10.53  1.61 0.12 0.31

CP/CaO  34.01 259 3364 1.71 0.19 27.87
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Fig. 3 XRD patterns of samples
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Fig. 4 FTIR spectra of solid residues at different temperatures
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EFFECT OF CaO ON DISTRIBUTION OF PYROLYSIS PRODUCTS OF
Chlorella POLYSACCHARIDE

Tian Anhong, Chang Guozhang, Miao Peng, Zhang Xiuli, Guo Qingjie
(Key Laboratory of Clean Chemical Processing of Shandong Province , Qingdao University of Science & Technology , Qingdao 266042, China)

Abstract: The effect of CaO on the distribution characteristics of three phases products from pyrolysis of Chlorella
polysaccharide was studied by means of a small fixed-bed reactor. Reaction path of CaO deoxidation were analyzed
comprehensively by GC, XRD, FT-IR and GC-MS. The results show that compared with the direct pyrolysis of Chlorella
polysaccharide, the oxygen content of organic components decrease by 7.32% and the furan products reduce obviously;
The release of CO. decreases by 14.87% and oxygen- containing gas yield overall decline; Furthermore, the oxygen
content of solid coke increase by 23.11% when the mass ratio of CaO and polysaccharide was 1/3. FT-IR results indicate
that there are two reaction paths in the deoxidation reaction of polysaccharides with CaO: one is to play an important role
in the fixation of carbonyl (C=0) from pyrolysis of chlorella polysaccharide, and the other is to reduce the moisture of
liquid products by generating Ca(OH )..

Keywords: CaOj pyrolysis deoxidation; reaction path; polysaccharide; Chlorella



