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Fig.1 Model diagram of off-gas power plant
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Table 1 Regular components of carbon black off-gas

% (LSVie % (SR
co 9%~13% H, 9%~12%
H,0 36%~40% N, 36%~38%
co, 2%~3% CH, 0.29%~0.8%
0, 0.2%~0.8%
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Table 2 Regular components of

yellow phosphorus off-gas
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co 82 %~95 % p 0.5~1.0
o, 2%~4% S 0.6~3.0
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LAl 3%~5% F 0.4~0.5
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Table 3 Regular components of coke off-gas

B3 S % R EL
H, 549%~59% CH, 24.%~28%
co 5.5%~7.0% N, 3%~5%
Co, 1%-~3% CH, 2%~3%
0, 0.3%~0.7%
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Fig.2 Schematic diagram of boiler-steam turbine
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Fig.3 Schematic diagram of gas-steam combined cycle

1.3.3 A AL

BRSVPRBIL B 2546 0 TAE i 25 VR ARk K 2
HUAEARL, L T AR BN 4 s . BARSERRE,
TEURIAL{ve - AR S  AN K SIE AL S ISP DA R IRELT
FEZE KUK BRI NIK , Sl 3% ZE A0 5 3% 284 o) th b
Tkt KB R LA L . SRR R R R A i e 1Y
JERLHE o FESEBR R op RN IADL 5 A b
G55 H AR 2R G, L Y r RE A [ I B A 2
TR SEBLRE I BRI T, 2555 RE IR A HI 835 75 %~
90 %", TEMIEAN b ik RS TR A IR RS
REAZ [ I 3l /2 v At TR . TR RGP R
PABL S MR SR IR B BOK DL A E . BN
SRHLI L /K AT DB S, o] LURHE <
— RIS AL W RV TR S T RE R
I S

i

B4 SMENHNTEREE
Fig.4 Schematic diagram of gas internal

combustion engine



%9

SR A T 1) B P R T alk PR R AR i S A R B () 22 e R S0 @

2 BRBI HRARRERFRIK

T R AR T R AR e KR
HFEHIE T — & B ER T R . A E N
X3 F A R AR TR, IR RARK
LU B Y s B R O R IR 3R SR 5 X 3 F
SR BERBAT O, e ) 1T B 3 Fh 2 < H0R
RIEIAR iR i e S T B o s ) o
21 RBRBEIMHERFR
211 RERAKXCEARAF R

AR T R REEN B ERLGER
A FE T RZ—, ZRAmP-z27 5 k8. H
THEF K& wEm AR S AR B AR SR
R B KRR R TR , 5 BB L T TR e 26
A ENCAZRS R BRIy
8o SCHRL29 IR T K 2 TAA AL A HA B8 DRI 4R S 46
FRDCRR T, (o7 2 B A AR T 20 ST 7 DX, B 1 2 B 2
SR A B BB TR B A A7 T WS, AT £
TSR DS DA 5 o R EE , ) 77 o BB R SR R 78 40
FRBE o SCHR [ 30 14 Hh BUGE 18 25 SBET AR B AF L XX
THEf PR e 2B R SR 28 B IR ARG 1Y) ] I, 4
IR TR A ORISR SCTE i R O D AR PR 45
TRRBE BHAT NO AP A . SCHER[31 JFE N &
PEIRE B, RS BB 8 5 PR S8 HUe e AR 1) I
BRI ST A i B JOEmIEH],
AR = T R BE DX TR BE (4R R T A s 43 A
212 HERERALBHATE

HE R AL A A BB Rz — R IR A
LS I BB R S TR b - 28 VR LR L A L T
MBS AT M—7= 5k (C1 chemical products) L X
iy A AME BB 584 7T AT, K 24K
Al R R BT SH PLSEYR, A
Ty WP IRE A T RS Tl R RIS T 28 VB o ) i
A AN A e o DRt B TS R ok Y R 2 L R R
WrE R G

BT R i, 2 LA 24 1R B it
ARG A RS i . R E T
BT R R RR 2R o s B R AT AT AR
I3 P AT DA B AR AR B bE . TE S P R R
SRR Ty T, RN A R Y B R AU
T% i 2 2 A RDIFIS REFRIROCR . X
R [33 1R 32 i b ~7 A 8 BB, FE 4 e s
BEAEAE S5, G378 A P R v Yl e TR, A i 7K ¥
B 57 P A7 R TS U K 8 2 R o
PETE SR BB, A3 B30k T P LS S8 4% T JE ik . STk
[34 42 Hi KR be A 073 TT R AT B B P 2 4, o 2%
R A5 T e ek R AR I 79 B B K | ) FH A A T G B

() 5 1 FTE I v T O i A SR B R S i
R T B TR SR P ML, SCER (13,35 148
HH A e B o ARG A B M 22 2 B SR A B A, I
TEMRGUMRAE (/) P BE 22258 6 2, A 3L T 4
Btk IR
213 BPRALVHRFE

FI A0 AL B e — T B H AR, 3=
BA VLR 3B 2R LA B R -8R
ECA G A& B AR S IR BIL A L o B P — 26 7548 HL
LT A A TR LI, TR AR A
PR RS LB n EE a0, ey B AUk L fl
FH A 2 AR o R FH S5 R i Ry A, AR SO BRI
UTAE SR, N KA ik i v TR AR R AR
AR IR R -ZRIRIE B IR LA, P R
BHURAZ OB . BRE YRR TR e R 4R
SRR R -SRI TR B LK
KR T AR AR B S IR T . S
FARAML, B RS RS, GG
P, EEAR, 255 5 RS FePLIE K RS IR AR
A ) B0, SCHR[37 17E QD128 AR Ae HLIk e ==
At b, FE T TR TR AR A AR B A XL
BRI | - XF KM 7 Sk SRS AT IR Bk TR
BeE MR, SCHk [38 14 PG5316 SR FE ML il
AYEMARK V(4 HIFE Y, i Hp AR TR T
MLALB T EoR . SCHk[39 ] PG6561 R WL KR
BR G G = e U8 BT, DAV R R TR
FE RS BER TRl I s/ 2 RO ILAL B2 . SR
WIANLZE R B R A AU A 2 T iz R H
HFEP R AR5, b R, (A%
FHAE D S0 P RBILAE A J IR AT 1) K HE S i
P AR R A SR 41 1B I AR TR A A TR
BOF K SE R H A sh AR SR B T R
ML R e A . SCRk[ 42 138 H Tl 22 A R
S R G L FR G0 AR A P SRR
PR ML A0 355 1) 7 R L, ke T AR T R HE
BRI R, SCHk[ 43 18 1 PR PG IR S T 45
HRARG, HALE S IERT 2S8R, 78R Tk A
A NRHLIE T AT E [ [m] L
22 BEBREBFEALER

Hal, T B R & o 3B R AR - 28038 HL,
HAEARR Tl 45 Pl AR ) 1 L 5] 2 80 e
KES ., ERE FHBEMEMTI, #2558
MRz IELNE L £ AR T
AR R A 0] o FEAVERAT L, U 4ok KR ) 3
i SR FHR -2 VR B A AR e i SRR R
AR FRL A D ik HE ORI = OB VR T
BT EERS . RA4LETIMHELRBE ARSI
FIPE B, FRFI2E T RS & H AR P B ) s 2



@ BB BR N S Za41%
x4 BRERBREALLER
Table 4 Comparison of off-gas power generation technologies
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Technology review on industrial off-gas power plants for carbon neutral and

economic analysis of typical cases
MU Chenlu',DING Tao',ZHOU Zhengyang',XU Liang’,DONG Xiaoliang®, TANG Honghai’
(1. State Key Laboratory of Electrical Insulation and Power Equipment,School of Electrical Engineering,
Xi’an Jiaotong University,Xi’an 710049, China;
2. Beijing Power Exchange Center,Beijing 100031, China)

Abstract: Achieving the dual goals of carbon peak and carbon neutral is an important strategy of China.
Industrial off-gas emission is one of the main greenhouse gas emissions, and industrial off-gas carbon
emission control is the key to reduce carbon emissions. Exploring the problem of achieving carbon emission
reduction by using industrial off-gas to generate electricity has immense practical significance under the
background of carbon neutral. Firstly,the fundamental principle of the off-gas power plant is briefly summa-
rized. Taking three typical types of industrial off-gas as examples, the composition of off-gas and the
change of pollutants after off-gas power generation are introduced. The basic principles of off-gas power
generation technology are also introduced. Secondly,the technical solutions of off-gas power plants are sum-
marized,and technology transformations and difficulties of off-gas power generation are analyzed. Furthermore,
the advantages, disadvantages, applications and technology transformations of off-gas power generation schemes
are analyzed and compared. The development and research status of off-gas power plant technology are
reviewed. Thirdly, the typical cases and their benefits are introduced,and their economic analysis of off-gas
power plants from the perspective of the unit cost are conducted. Finally,combined with the current practice
of off-gas power plants in China,the future development of off-gas power plant is summarized,and the tech-
nology, participation in new energy accommodation,influence of grid connection,operation mode,and improve-
ment in policy are discussed.

Key words:industrial off-gas power plant;off-gas characteristic;power generation technologies;economic analy-

sis;carbon neutral
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Table A1 Comparison of unit cost for off-gas power plants
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