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Table 1
Energy balance of Zhejiang in 1996 (physical quantity )

Coal fotal Patroleum products Electricity Heat Coke Other energy
(104 1) total (10* t) (1 kWhy (10 kD (ot (i tee)
Total primary energy supply 459381 T31.20 105,55 60,74 11.29
Indigenous |'II'L'I.1I.IL‘[iI.1I'I 122,65 T4.57
Recovery of energy 016 11.29
Moving in Tmm other provinces 4679 0 [ 4180 75.73
lmpeort 058 360,66
Sending out to other provinces (—) 170,00 204,84 1082 16580
Export (—) 14078
Stock change 345 31.27 151
Input (—) & output (+)
of transformation 225218 Q046 37379 390K 30 G677 11.29
Loss (—) 16,85 175 39.29 162,80
Total final consmmption (— ) 2321.87 04114 44008 383550 127.58
Stafistical difference 2.91 2.20 007
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Fig. 1. Fluidized bed reactor system for fast pyrolyvsis of biomass.
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Tabla 2
Biomass analyses
Water Ash Volatile Fixed carbon Heating value C H M ] 0
(") ("l ("l ad (kl’kg) ("a) (R3] ("l Ml [
F. mandshurica 185 358 TE.9 179 20,200 483 3935 018 0.19
C. lanceniata 3.27 0.74 ®1.2 14.8 19,200 46.5 6.04 017 0.12
P indicus 1.96 0.44 T9.3 18.4 20,500 49.1 598 022 0.12
Rice Straw i.al 12.2 6TH 6.4 16400 40.3 5.5% 102 015
&0
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Fig. 2. Products distribution with temperature (F. fndicus, 230
=355 pm.
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Fig. 3. Incondensable gas composition with temperature (P, indi-

clis, 250-353 pm).
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Table 3
Effect of biomass species on bio-oil production

Biomass species Temperature Particle size Yield Heating value Water*
(K) (pm) (%) (kI'Kg) (%

F. mandshurica 74154 40.2 22,000 9.6

C. lanceolata T4-154 53.9 19,000 il4

P. indicus 250355 19,000 M6

Rice Straw 154 250 19,000 535

AAnalyzed by Karl Fischer method. Water in bio-odl could not separated from organic compounds easily.



Table 4
Falative content of main compounds in orgamc composition of
biceoil produced from P indicus

Compound Ralative
content (%)

Furfural Q.06
Acetoxyvacetone, 1-hyvdroxyl 1.21
Furfural, 5-methyl 152
Phenol 255
2-Cyclopentane-1-one, 3-methvl 1.55
Benzaldehvdae, 2-hvdroxyl 2.70
Phenol, Z-methyl 504
Phenol, 4-methyl 0.5]
Phenol, 2-methoxyl 0.27
Phenol, 2 4-dimethyl 062
Phenol, 4-athvl 218
Phenol, 2-methoxy-5-methyl 4.15
Phenol, 2-methoxy-4-methyl 0.55
Benzene, 1.2 4-trimethoxyl 380
Phenol, 26-dimethyl-4-( I-propenyl) 4.25
|.2-Benzenadicarbosylic acid. 150
diisocety] ester

2-Furanone 570
Levoglucosan 6.75
Phenol, 2.6-dimethoxy 4-propeny il4
Furanona, 5-methyl 049
Acetophenone, 1-(4-hvdroxy-3-methoxy ) 2594
Wanillin 635
Benzaldehvde, 3.5-dimethyl-4-hydroxyl 4.54
Cinnamic aldehyde, 3 5-demethosy-4-hydroxyl 219
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Fig. 4. Mew fast pyrolysis system at the feed rate up to 20 kg/'h
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Table 5
Basic dak for techno-economic evaluation
Mo [tem Lrmit Wilue
1 Construction period vear 0.5
2 sarvice life vir 15
3 Calculation pariod Vir 155
4 Bio-oil output tyear 430
5 Char cutput t/year i
&) Sawdust consumption t/year 730
7 Power consumption kWh'vear 403000
B Wataer consumption ' EE0
9 Depreciation rate b ]
10 Maintain rate s 2
11 Worker number 2
12 Annual wages per person Y uan | O
13 Sawdust cost Yuant 1 50
14 Power cost YuankWh .58
15 Water cost Yuan m? 1
16 Bio-oil price Yuandt 1 200
Tabla &

Profit and loss statement (Y uan)

Mo, Ttem Profit and loss  Annual profit and loss
per t bio-oil

1 Fead stock 2547 | 9E00
2 Water 2.0 BE0

3 Power 5436 233740
4 Manpower 46.5 20000
5 Maintain 6.2 26300
& Depreciation 1835 TR0
T Financial charge

5 Tax

9 Income ~+ 1206 +5 1000

Sum 41085 H4EhED




Table 7

Sensitivity analysis

Vibration rangs  IRR Fluctuation
("l ") range of TRR (%)

Bio-oil price 20 Q0,30 286
1 1. 10 122
i .00 i
+ 10 10,20 [ERER
+:|_I 14,900 | 9%
Sawdust price 20 T.30 46
1 f.20 24
] .00 1]
+ 10 380 24
+20 260 43
A&
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