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Integration of water with steam in coal gasification and syngas treatment

for near zero waste water formation

PENG Wanwang
( Beijing Guoneng Clean Energy Engineering Co. ,Ltd. ,Beijing 100024 ,China)

Abstract : In order to realize near zero waste water formation, water and steam integration process as well as no—wastewater—discharge syn-
gas treatment process were proposed. Based on the characteristics .of typical fixed bed,fluidized bed and entrained bed gasification, the cor-
responding technical key and process were built. The watérand steam from coal gasification and syngas treatment process were integrated to
recycle. Some measures were adopted to treat the impurity in water including adding concentrating and salt crystallization equipment , ab-
sorbing and recycle organic mater by organic solventcirculating phlegma in order to formate ammonium salts, using the steam from syngas
wash water and phlegma evaporation in gasification and syngas shift reaction. The water balance of process was optimized to realize little or
no waste water emission.

Key words: coal gasification ; waste water; phlegma;wash water evaporation;alt and dust containing water concentrating;salt crystallization
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Fig. 1  Flowsheet of integration of water with steam in coal gasification and syngas treatment

B PG ) A B BERHI A AR AR (=R
s AR) S AV B R A PR TR K 28 A 14 o
PRz RN A AR 78 o T A — i T g 2% 1F
B 2 R RO HLT 0 25 AR B 5 728 h
B, BITEY BE BE A A o TR
BRIIA DU LA AR U, 3 B 1 A
S BB B AR, 25 HUE AR PR I i 4
for JRBERR A A i IR I A K2R T
T B 5 R TR A 5 R I Ak 4B s A
Vo BEWR 7% K i PR 242 % 22 18] 6 57 MR 47 R 0 45
v, A F R BEIR R A (30 20 a4 A
IE SRR AR AR o A AL . A ety [ A
o IE BRSO A — R g ok, o
BCTHEA S ERK WA f , 5ok A A R R IE 1Y
SR HEROKR AR A i BT HEBOK S Al A7 5 K
Pk, Z RS IR TR IE . TRURIETIER I 1T Ay
BN G et i B T iR BN TR
TR A K B N A% . Z2d CO
BB 5 P BE AT B e, 4 B o [l AR 2
TRV TNAS B U BN AN, HBr & R T HL
PR B IR K 7y — v JIve B R . k&
TR A PEABE R TR, S bR A A R 2k
ARG — L EAE I T M, AR R K B
2 I ICHE T

TS G B IR T2 rh A T BE KA
eI, I 6 > TR EERYIEER [0, HLAEAR Y (1] % e

SRR E Y DIRE S, D& BRIl 5 5 Eh &k
TR e 4 [E flo g QP I AR FR K [T 8% @5 S
& BEWRARER IR 5 B ) 2 s @R 1A HLp AL B
T A TE R ] 5 O3 TP UK [0 i @ it
TS e BBk oK 2 A 1o
8.1 AMSKFKEBRESHSDRKREREL

5 RV R B R — IR MR e T TR
PRI, FEA VL TR IS A B T — & Ehok k4
v o M5 U g T E 119 T PR 5 R K R o3
KA K AR Tk B R R 8 R s AR v
25 Eh o AR A R B ok
ok H B IR A S MK A A IR T Y
SN AR ZEAL B oK Ak P A
T RN A i A0 IR A R K IR BB E B K
YRR, IR Ak 2R R B K o S
AR HE I ) SR AR WA o R A AR SR
Syl AbH

Gt S KW AR, A BRI i 2 SR A
B GIE HEAT I AN GE U, & P B e 3 (A
) AL AW LBk B R AR SR B R B R
HRRE S A I H R 2r 1A LAY L B B R K
o VRS HEK S A 2 R i AN ARy A R
KW A AL B

S Ve, B TR — PRI K2
SB35 K 28 RS T 1 B A K
BB, A VR EE 28 R T FERY K 20k
15

=%
=N
o



2016 455 5 #A

E A A H K 522 %

H A A B

N R K G 8 HE L A e 4 TR 3 B AV
B FE R A FIBR AR 28 22 0] A R 2 45 b, ok 4 it
TR AT B R A AR A 8 S 7, B Eh Kk
AR A BTN K2 Kk SR s & HE
SEA TR, MR 0 ER 2 ROk 2 Bl A B AR A R 2R
i, B IR TT L R S Fh A AR AR IR A HE A g R
S
3.2 FAIEEHIEIKE

FER 8 AW A i KR s f
2o AT HE R AR K B TT R ARG AR S
JOEIEATARR AN FE , AR BRI, FE K PR K
PR WK BATTHE K 2% P R K v 45 2 Rk Ak
P B TR IR K A FE K TSk [ A S
IV BER
3.3 AMSKARREIEES R E

B TP S AE S SN 8 1 A S TE DR R AT 4t
LRI H , — BB HA IR I 2 R R
SRR H . FERIRS P RIGS EEE A R
AT [, Fe )5 G R AR A HI K 3 R R A Bl
S, SRS FAEIRAE =R, A RS
HIHEE E AR £, A RS
GV FIHT 4R B 2808 BRI, Vo B TR FEE v
R T/ . CO, Fl H,S 254K 3 i/ 14 Bt
VO B B IR 2 A USSR TR KR K, 43
43 WK AR P A8 o v 1) TS K [ P kb FE K
PR IE R B EHK e 32 A HA B

e GR H R R B A R E R,
FRBER AN K, R B R AN = Rl g
VB BERAG A B 908 HIAR A O 5 A iU 42 ik, KRN
BREE LIS S, AP HI g5 X
GY IRV EIAE R AT D% A B T ) — 4%, T 2 %
HH SR 1 ) T3 D R R B A B A R ]
A A T E IR RIZE RN A RREAR
S, W BRI E G SR B & A
IR,

TR B A e v o HI SR T RN A
B AIE A B V8 B T o B ke, AR AR 0 T
B IR CO, KA RN A LR B vk B AR
DR BRI TR, KB Je — S BRI
JE TRV B AR B A A B R BRI 28 KA B
SR8 AR A R T A% B Ve R LSRR ] v )
BER ]

16

XA AT AETER G ALY A i %
MY EHERN KAV ERN R, EE K
SN E BT 4 K Z8 SR e, 15 12 20 i
Ll R P2 A A WL 45 5 (BT e A /DB A AL
Y IRAE K, BRI ENER e B £ 2 E G
B E B AN FERFFBE = K, A BUEA A
RVSH  TEM AR B A K FE BRI N, WAL
FEREI R, AL AR B B, R
FHWE s S SRS A ALY, e 2 A ALY 45 &
A, W53 B S 1 M 902 BERAE A ZR P HER A
T DA i DG P S5 VR 2V B R e A B S G2 BN
GRAREWR TR R W R b AR AL,
IS5 VS HIR R 28 3 TR VA 45 i [l WS k) 7= i
SRR 0 B IV VR 1] v () V% BRI B T JE
3.4 KHFEHWAIESRBGEFIEIRE %

RS THIY G AR H SR, Ko
TH LB A RS H A S s b R BIAE
SRR NPy e e S5/ A A YO R =
G A NES BTN 2 F RGeS, 38—
A B ) BT 3, A BILA) SO ) 2o S 32
Y EALE A PP A A O A AR, AR
SRR AR B A WL BRI BE (25 )
PP AT A M, FEVR EN AR ) 11 Ab i 35 5 4 ek
T EL TS K 2V 20 PRG3R 208 H1 gtk
FAREEME ], A HLREED 2 B R o ek 2,
P S 1EP . ARIRE AR 4], 6 Bl rh
FRE A AN S % 2 A HLAY RDCRIT

)25 V% 58 WL ) B 2 4 v A AL P I A e
TEL IR ER ST A DL Bk BE |, O 38 2k HE Al — 3 70 %
BER T E AV S, HE RO BERGE R 1 R
PATT AR BT SOR T J5 Ax 7K 3% ] ¥4 R i
PEIRIEL 3 s 7 R 28 O 28, DB HE th 92 B 4255
Ak AR e il DR AR T 5 AL
3.5 AmKiktRKMEEH

K TR BERAG I D = R S, B e
G H R A B SRR B L — R PR A
BFT, I — e S AT TR, SRR 4
WIS TNV B (5 U i 2 AR VR M BRI 5 5
T Ja RV HIAS 0 A R A, Sk I s = e
PRAE VR 2B 58 UG Uk

ARV R T SR — R kv, VR EE T
B AR HIZAD R B A FEOK Bk A RARE 2SR
TEAAE RPREIK . PRI 5 S LA e /b



T HE K M A S 5 U B R K A I T 25

2016 4F237 5 1

R B 7RI 78 H ks B B AR VR ACR . VRS T—
FORREDE BT K AN TR E X — [P X — A HEK
36 2 v (H] R A% g v ) 9 gk 2 K FE Ak A U BE
WA TEK . TUE R G K B T2 P e v, Uik
A HA A% BRG] %
3.6 RREELEEERIRKELRDR

BRI 7% A 0 B ANk /K 28 % o] 643 )3 T
2R R A T, A /NEA R BER
(A P A, PRAOK I B A K R R R TR AR
o SN A% 205 A RS HAS B v B SRR R
R IUHTTE RN I 2 S5 B BRI R R AR AT A
B 2RI BERGR VS BRI R R A, B R Bk
BB AR K KRR, K ZE R — 2 i ik <k
PN FUK RS AR B R s A

TEA A VRIS B0 R Ve K B AR 1) T
T BB TR SOK R K . R AR TEGRIE TR
BOKTE 2 ad K 43 85 Rk A HL LIRS, PRk
HIR AT RE S A R0 BIRY ALY S 2 R 2R I
T VR 1 B A KR I ST B VR R R AR A T 2R
R, AR 1 BOK RS R S A T, AR
s B, Zond S AR AL B K 28 S AR AT 26 KRR

BIRIARA
4 RzREBG

4.1 KREERXMEBERSUE GRS EIR
FBERAKERTLE

[ 5 PR R Gt e T 2 AU AR R 5
BV IK o DR IX — [R) R, 5 B350 B e o
K RBER R AR A R R PRz T
FEE T 18 E R A Bk PR X T 2 e
ANTEINE 2 PR, A R RS KRS =
Vo IR B v BEIR — i DML 5 U R AR D T T
K, BIPHLE BURGE TR RO TE TR e gad i oK 73 B
FHE R T | AR P A T B (AR A
S RO i T oK R A BF 0 E s A L 4L
SRR BEV KA AL BE S A 0TI R A BILR
S RN SARAE R BR I K I N T Uk TR K 28 R
TE GG R BN B i ROK 28R, %R A
K2R B AT B 28 R AR 2% B %ok
ZUHAS A BT FEREA TS E R
2R K7 A LR e AL X A
AR

| e SIS
R AL | o
mAE—— i ] * 15
7 —— W
] ! é. = A L
% . EE s
aE_ | PRI PR S HHK
KE | I
BRI HoK S L
| WY
MR ks
s k %&%_Qw%g
—’4—/:1?1‘% FLTE;E] AW ST
181 .
. ik K
=4 L

PR REE

B2 ARABRAMEBEZREEE AN ERANABAERKERTERETE

Fig. 2 Flowsheet of integration of water with steam in fixed bed gasification and syngas treatment
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Fig. 3 Flowsheet of integration of water with steam in fluidized bed gasification and syngas treatment
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Fig. 4  Flowsheet of integration of water with steam in entrained bed gasification and syngas treatment
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