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Abstract: Analysis of quality and quantity of the waste water generated from the pilot biomass gasification plant were
performed. According to the characteristics of high solid particle content, high organic matter concentration, difficult
biodegradation, and small increase of waste water in the biomass gasification process, vacuum distillation and Fenton
oxidation were used to pre-process the biomass gasification wastewater. Experimental results showed that under the
conditions of 85-90°C and vacuum degree of —0.095 - —0.07 MPa, the COD and NH4-N removal efficiencies were 74.38%
and 94.46% respectively. In the Fe?*-H,0, system, the effects of factors such as the mass ratio of H,O, to wastewater, the
molar ratio of H,O, to Fe*', the reaction time, and the concentration of H,O, on COD, NH,-N, TOC, and TN were
investigated. When the mass ratio of H,O, to wastewater was 8.40%, the COD of the distillated wastewater under reduced
pressure was reduced from 2.05x10* mg/L to 4.11 x 10° mg/L, and NH,-N was reduced from 143 mg/L to 11.1 mg/L.
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VEWORs pH RT3 10 247, IFAE 70°COKI U0 2 h,
DAl Fe™ J Fe'" BSFo8 & VITE . RIS TE 8 000 r/min
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Table 1

Ji, AR, X P KR A Y R
T2 PR3 & 1Y 2R

PEFRRAEK IS | [ R N SRR
FIHLR BT 60°CAE AT, oK EkES
JRH K S . BT . Kt SRS, FEFRK
AT B 28 A I 1kt 2 A W AR, AT BUEIK
HIED . LB T ER K ZEERm, 5K#E
K KVREE, AEYBUKZER AR . AR SR
KREHFESENE, SN wA S5 3= A RA ¢,

AT ACTERE R FORFE RO . FAAHR Fz 5
RS RAR, IR 2 500 kg/h, ELLIEFTIIAER 9:00
ICSR T MR, AR K, Z5R 0% 1,

Total amount and increase of circulating wastewater for biomass gasification process

H Jk HAKE % KR | % PEFRAK e / (m’/h) PRI / (m*/d)
ERDS FEFFURL 6.51 20.39 69.92 /
DS FEFFURL 6.51 20.39 71.73 1.81

E RPN FEFFURL 6.51 20.39 7243 0.70
54K FAAAR Jz JURE 14.81 445 75.38 2.95

%5 K JR4% 4.95 5.40 74.05 -1.33
56K JR4% 4.95 5.40 74.44 0.39

e 1 L, 1E 6 Kigmatrd iy, R
B ARG K EEN 69.92 ~ 75.38 m’/h, /KN
SR 4.52 o A LRI EDR K 20 E 5% ~ 15%
Zla), HAREREFEROR. ( Sk 6.5% ) I, /K4rHE

SR IAR I B L B /MR N, R RUR K
0 PR K G R A
2,12 KRS

Btk KA TR A B . TN, NH4-N

NGNS s MBEE/KE 14.8% MM ki, /K W HAMATEE (BODs), COD S/KBSEMT,
HOMAIA R s BEE MR AR (K& 5% ) Ja, K SRR 2,
2 ARSI 2R KOKE A reh R
Table 2 Analysis of wastewater from biomass gasification
V55 YIRS AREK / (mg/L) WEEALIEK” / (mg/L) TR R HE bR #E ( GB8978-1996 ) / (mg/L)
YRR 1 1.81x10° 2.50x10° ~ 5.00x10° 0.5
TN 2.74x10° / /
NH,-N 2.58x10° 2.00x10°~ 5.00x10° 25
ity 5.70x1072 / /
BOD; 9.61x10° / 30
COD 8.00x10* 0.50x10° ~ 2.50x10° 150
VaMES 9.56 / /
TOC 3.53x10* / 30
RIS 3.79x10° / /

TE: TR 1 — B i

M 2 UL, AR SR T 2R AKOK A an R
Fi ki OB VIR, COD {9 8.00 x 10* mg/L,

MR TR ALK ; @S LB 1.81 x 10° mg/L,
HgmEe, HrEK, AR TFRER AN 4K
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Fig. 1 Comparison of water quality parameters between raw
wastewater and distillated from vacuum distillation
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Fig. 2 Effect of mass ratio of H,O, to distilled liquid on
concentrations of COD, TOC, NH4-N, and TN
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Fig. 3 Effect of molar ratio of Fe?* to H,0, on removal
efficiencies of COD, NH,4-N, TOC and TN
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Fig. 4 Effect of reaction time on the removal efficiencies of

COD, NH4-N, TOC and TN when the mass ratio of H,O, to
distilled liquid was kept at 33.50%
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Fig. 5 Effect of H;O, concentration on removal efficiencies of
COD, NH4-N, TOC and TN
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