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Conditioning and Desorption of Pollutants of Syngas from Entrained Flow
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Abstract: In this work, a molten salt reactor coupling to a 5 kg/h biomass entrained flow reactor was used for conditioning
and purification of syngas from nitrogen-rich wood waste. The effects of molten salt temperature and static liquid height on
the outlet gas composition and desorption of pollutants in syngas were investigated. The results showed that the
concentrations of CO, and CO decreased sharply after the conditioning in molten salt, while the concentration of H, rose
obviously. When the temperature increased from 380°C to 580°C, the H,/CO ratio reached to 7.3. With the increase of the
static liquid height, the concentrations of CO, and CO decreased, while the concentrations of H, rose from 30.1% to 36.8%.
The molten salt was an efficient technology for removing the nitrogenous, sulphureous and chlorinated pollutants in syngas
obtained from entrained flow gasification of nitrogen-rich wood waste. H,S, SO,, HCIl, HCN and NO, had been removed
entirely. When the temperature reached to 580°C, and the static liquid height was 67.5mm, the removal rate of NH; reached
to 96%.
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FRA S a2 SRS S SR R B o o HEIE RS R, BRI 0.5 ~ 6 kg/h,
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The flowchart of biomass entrained flow gasification system

Fig. 1

1 cylinder of O, and Ar; 2 mass flow meter; 3 cylinder of Ar; 4 hopper; 5 motor; 6 computer; 7 gasification reactor; 8 bag-type dust collector; 9 gas flow meter;
10 reactor of molten salts; 11 temperature controller; 12 gas chromatography; 13 gas absorption bottle; 14 flue gas analyzer.
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Table 2 Gas compositions of syngas
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Fig. 2 Effect of temperature on the gas compositions of syngas
(H=67.5 mm)
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Fig. 3 Effect of static liquid height on the gas compositions of
syngas (T =430°C)
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Table 3 The effect of different conditions on the desorption of sulphureous, chlorinated and nitrogenous pollutants in syngas

Chlorinated Sulphureous pollutant NH; HCN NO NO,
pollutant (mg-m™) (mg'm™) (mg'm™) (mg'm™) (mg'm™) (mg'm™)

Before removing 66 334 790 972 110 109
T=380°C, H=67.5mm 7.6 ND 150 ND ND ND
T=430°C, H=67.5mm ND ND 100 ND ND ND
T=500°C, H=67.5mm ND ND 50 ND ND ND
T=580°C, H=67.5mm ND ND 30 ND ND ND
T=430°C, H=54.0mm ND ND 145 ND ND ND
T=430°C, H=67.5mm ND ND 100 ND ND ND
T=430°C, H=81.0mm ND ND 40 ND ND ND

MFE 3 T RIE W, IERE IR
S. Cl V5 4Py I BRSBTS o TER = N 67.4 mm,
MRBERE] 430°CLAERY, H A& S, Cl 53
PE LT TR (0.1 ppm), EHHAS
S, Clisye e bibr. o, WEH 430C,
NI BE 55T, TP AR S CLIs
PO e 2THFe . UEITRAREEE . BNER ST

Fa R v e B RR AR =R S, ClLis%Y).
BOERA R A& S, ClL ISRy 54 Rk
R R T S8, RO A N (3)~AR(6 ),

H,S+NaOH — Na,S+H,0, AH<0 (3)

NaOH +S0, —> Na,S0, +H,0, AH<0 4)
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RIG YW RACR A, A B & /5 ik
JERRAG . TEIRERAC . S s EE/ NIE LT,
HCN., NO Al NO, EME TR NFR, FkEmLELnT
PLSE MR =S4 HCN, NO Fll NO, Z 51 & AR
PERMR, HEBRNAFERN (7) ~8 (9), &
2 B NaCN ., NaNO, 5 NaNO; /7 Faaih 2
IeAh, WRTLIE 1, HaEhg b B AL T =<
H NH; MRS, 7E0RJE 380°C . K= 67.5 mm
ZAFF, NH; BB 792 mg/m® B4 150 mg/m®,
I H YK RhEL R A ) 580°CHT, NH; Wk JFFEKE
30 mg/m’, BEAEHREEAIE K, NH; EEHT
REadA, MERE A E] 81 mm B, NH; RN
40 mg/m’, X AT S T R IR A AR T A7 AR A
BT, EHE R, NH; B, gtk o
(10), SRIGRESARHEL, Dbk mhEh vT DA SR
PR NHso BEAR, KON (10) WA, 42
o e DR SO 1) I ) AT, TR A v A B R
FEAT OB ], 535 v T S R e R T LA
RAAR P NH; YU

HCN + NaOH —>NaCN + H,0, AH<0 (7)
NO+NO, + NaOH —> NaNO, +H,0, AH<0  (8)
NO, +NaOH — NaNO, + NaNO, +H,0, AH<0 (9)
NH, >N, +H,, AH >0 (10)
3 4 »

JA RER X & o R - R AR A R
FIIR SRS, CO 5 CO, W FilA R R IR |
FEMTREAG, Hy VB8 Rl IR B2 A 38 s G I K, 7
380°C ~ 580°CHT™ 4K Hy/CO LU AT I A 0.8
~ 7.3 BERHER S BRI Tk CO 5 CO M,
PERE T Hy MR

15 BUE S RS A A U R
b )E, OSSR TR, S,
Cl, N V5 BRGS0 m k5 B 35 5]
430°CLL bR, HHOAMEPE TS S, ClisdY, &
N V524954 HCN .NO 5 NO, £ &5 2 B4 , T NH;
MR T 81% ~ 96%.
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