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Application status and prospects of coal chemical VOCs treatment technology

Abstract : The coal chemical industry is a typical emission industry of volatile organic compounds( VOCs) , involving chemical processes
such as gasification, liquefaction , coking,and low—temperature pyrolysis. With the in—depth promotion of VOCs emission reduction action
in China,the comprehensive treatment of VOCs exhaust gas from the coal chemical industry has been widely concerned. By analyzing the
emission sources and emission characteristics of VOCs in the coal chemical industry and the advantages and disadvantages of mainstream
VOCs treatment technologies, some targeted suggestions of VOCs treatment technology were given. According to the differences in the main
emission sources and emission characteristics of VOCs in the coal-to—gas and coal-to—coking industries, suggestions on VOCs treatment
technology were given respectively. By summarizing the technological research progress and the actual industrial application situation, the
future research direction was prospected. At present,the technical system for VOCs emission accounting in the coal chemical industry is

imperfect ( such as the supplement and adjustment of experience coefficients ,localized update of emission coefficients,etc. ) ,the inspection
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system is imperfect,and the reliability of the test data is insufficient,leading to errors in the accounting results, which seriously affects the
fine control of VOCs. Due to the lack of uniform and standardized industry standards,the commonly used " Guidelines for VOCs Pollution
in the Petrochemical Industry" is not fully applicable to the coal chemical industry. By optimizing production technology , improving process
equipment and strengthening the promotion of LADR technology,the prevention and control of fugitive emission of VOCs should be strict-
ly controlled from the source. The technical performance,economic performance and environmental performance should be considered com-
prehensively in the treatment of end—point VOCs: VOCs exhaust with recycling value is given priority to use recycling treatment technolo-
gy,and VOCs exhaust with low recycling value or no recycling value uses destruction treatment technology ; single—end treatment technolo-
gy is difficult to effectively reduce VOCs emissions,and combined technology can achieve higher purification efficiency, effectively reduce
secondary pollution and reduce energy consumption. The widely used regenerative catalytic oxidation technology (RCO) has the advantages
of strong applicability and good economic benefits, but it is still restricted by the performance of the catalyst. Recently , more and more com-
bined treatment technologies have been proposed and applied ,such as adsorption concentration—catalytic combustion , adsorption concentra-
tion—regenerative oxidation—adsorption, chemical absorption—photocatalysis—adsorption,chemical absorption—low temperature plasma—pho-
tocatalysis , etc. However, the reaction mechanism and interaction of combined governance technologies urgently require to be further
studied. For VOCs collection and purification , treatment process,and equipment,coal chemical companies should strengthen fine integrat-

ed management ,and build a technical system for source control and purification system overall supervision to eliminate human factors.

Key words: VOCs ;coal chemical industry ;treatment technology ; emission characteristics ; emission reduction control
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Table 1 Principle and comparison of conventional VOCs gas treatment technology
HbF A R it B REFRAR /%
ST RG4S H WRR _
ISR R, e e Rt W RE WA, 16 OB P B IR — A T 3% 95%
ol RRNOC WM s et MR WmRCERE WL
BT ER TR e ORI :
] gy TVIEHER P B R BK RTER,  RIRIR BVER RE
'&i i FEB VR VOCs WK, TR AR
g VPR VOCs SAUMGRL TLIN MR RN FERARIGEIEN R,
¢ T2 WAL ES VAL T AT VOCs BER P4k
MBI I 25 S VOCs 1% AR R, R R
TYAGE 2 \\ )igﬁr\%:yﬂ:*; Ee Al ik 97
BURRS e e T, B3k
REFRIGL R 5, BEHE A, BV 2
# VOCs 5455787 i, AT A PR S W BE VOCs; AT [ it
w708 TR T g R 599
e TR i HATE VOCs A=y
9 A F) ) VOCs 1E M ik 5 [ AT A o s O =
P L U S N R (RHEE JEEE AL UR) L% 60~80
o o VOCs 4H#% €O, H,0 % e AT A B
R "c%%*]f‘%%%%%m??:
FoA VEA o, AP, KSR TR G B A, T
i RIS Voo BT W%E;umj( 80 /i fi
{{CJ\JCOZ\HZO% B 1 A
FUFES T M % 25 1 I
& Fi T b 7 5P 0T v B
I S AILLE S L e TR VXOE fw@xﬁ%fﬂ{izﬁ -
BRI VOCs B J/l  BEATEEA., o 28 LB K% EE"”‘
ST o
XPFH S E AR A A E A RN E HORSMACARE, P A T, MR RR B TR A

VOCs B, AR BE T A 2 b RS A o A A S
IREE AR AT g2 R, A ALRRBEROR
XTVOCS%—LﬁEﬁ%E’J A [ AR A 2 R

A, SEALIRBEF R BT 430 3 25 BB (DTO) | &
PIRBE(RTO) & LB (RCO) , 3 Tl
TRIREE VOCs TR AN LB 0T W3 2,

F2 FUBE VOCs ESHEARLLB ST

Table 2 Comparative analysis of oxidative combustion VOCs waste gas technology

AHARBERA B/ C fes 3 AEROR /% B IICOR /%
ot
ﬂk‘f‘f‘ﬂﬂc 700~ 800 ke BRI AL G ANTE FHFARMR B |t i K % g A Ak B =95 40~70
AR (DTO)
EHAHE PSR BRI BEIE Y. VOCs
=800 R AR ks Y =98 95-~98
A (RTO) = LRIV FE V30 % HEARBIE ARSI =
FHA b E L IR R, 5 5%, NO, N
340 245 : RE k2 ML AR & LR KT =95 95~98
A (RCO) T - "
RTO HA B & i IR, B REE . VOCs ZH BRI B8 2, 2 B R AN )2 B9 VOCs

147



2021 4F55 1 14

www.chinacaj.net

E A g B K 527 %

FALEAR . Chou " Z57E 750 ~ 950 °C S TLEE R A
537 L R ( DMF ) 5 5L 2 JEFR ( MEK ) 1R
Gk b A ALY BURRE, F R R . Y
RTO ¥ rf Hil A MEK R, 345 NO, A= Al HaE A
DMF i}, DMF AL ER %5 T 96% , H A LR %
BE DMF i F1 e B2 (0 3% i mi 34 hn, NO, (4E 5% ) /DMF
(N B AL BiBE) LM M 0.76 F+ = 1.05; [a] it 38
A MEK HI DMF i}, DMF Jii B3 % % B #F 11 MEK/
DMF FU AR B934 Jin i3 i, NO, A R 7E 0.75~0.96,
FERRGEEE AR AL T 18T, Abanto %™ SR ] CFD A4
il RTO RS T , b RTO B HELEIEIR S,
Frigerio AUV ST AR IR B B R ] AR i
DA HLA A A A B3 DL R IR R AR 1
RCO J&—FpAb AR B A HLE A& ik,
B AEAL R B BIF & 2 RCO BRI 68, HRT Tl
TRV RCO HEALTRI 2 8 T 300 5t 4 Jm fiE L 7], 2
Vo4 RFVEATG (B0 Ak AT BB ) SRR A R U R AE
WS RTioN kA 7 e P o G = R N O e = i I B €]
R A7 Ak M i, (R L AZ A it 2 i 9 B A
T HREN TR O B AR, 2 AT T
98, R 4 )R B ALY R VOCs bk b B A 1R
BA B AL R AR TR, 2 R A, 2
FARAEILFVBFFE NI & EF T 14, Yang 6720 7E
T - RO S 47 TR A (KL-NY) b R S L5 5F
BI% Ce, B IAE 260 C B RE 58 4 A ALK 1k 2K
Zhao 14 T ERAZFE AL O,@ Pd-CoAlO R
FHFH 2R IR B, #HEE T8 AL O, 215 i Pd -
CoAlO KK, W H B L S i fi A Pk B, D PR
AL O, [ 4 2 R4 8 A A Ak P e d = 4w )
TR, IR Pd-CoAlO 5 AL O, 242 [a] 7= 5% 51
PR EAE T EAd U8 4 S b A0 300 o A B 4
i 5 5 K A A 7t 2 X RIS W AR, Zha
HER e HAk LR R WE SR & T
La,¢M,,MnO, (M =Ba, Ca, Ce, Mg Fl Sr) & 51l £5 4k
W WIS, Ce 1 Sr TG R B 24 B ER A 15 14 1 35
o T AR A AV R, JR PR X 2 A Ak R 2
PR B S0 B 5 5 . Chang %67 BF 98 T fb A% 4R
TEHEXT La—Fe FLE5 R0 Ak 010 B Joe 3 M 14 52
WFELB, Sr Fl Co HYFB 2% T UMY 5 i 4% 48 1Y 1T 1
BRI LI, Yeo 2 R M 0% (La,
Ce .Gd) 842 J& (Mg Ba . Ca) il % (19 85 Bk L. 77
RIAZ IR, IR &SR S SR S e
IR, ZEE IR KI5 4 8 (Ru Pt Pd) Flid ¥ 48
(Cu,Co.Fe) yAm HEmdimitEne. HETX VOCs
JE SRR I Y T2 B4R rh e X AR M e =
148

PIARZ , TR0 S BRI, R 25 R e X e —75
e FEIR PR AT B 22 WAL T VOCs 1307 ATy
BVFZE AR, qn—Fh A Ak 550 X DL R B 2 R4
PR TE E PUaEtE e
2.3 VOCs 2 EBH ARERFR

HRAE B HT Tl SEBR 200, e B3 B vk
FHF o U IR E VOCs JR A [T i b B ; W%
B3 R AIRIRIE VOCs A IRliscab # 5 v%
EELAE AR | SR BE VOCs JR2 RIS b 3 5 A=
VIR RN VOCs B3 09 AT AR fb M SR A vy, TR 7%
XTA ALY o B B n e PR 75 AR 4l S B HE i
VOCs JESCH 73 RV B2 15 200 08 T % 5 A AL IR e B
ARIE WP, K R B E R s R
Z= AR VOCs JES AT LM 18 e b A
B RORARE F TGRSR A (O
A 5 M TR 32 AR E K

MR AR — i Jm T e e S0 — e
% AR, 24 VOCs A RIS {E I, AT 454
DR AR IR AR B, Q08 B8 + 1 B/ W 5 B3 285 +
B/ MRS, B ER R — B Tk B X VOCs
RO YRR, Y VOCs %A [ i Fh 2 52
7%, AT AR EOR . A TR EEOR A5
HRuA B AR BA B8R S REARR S, )
BOF+ 08 A R AT+ D't A | 2 o e 247 + e T AR 8 + TR fT
W e 205 + 75 PSR+ WG B 0 4 IR AT+ M1 IR 55 2 -+
D) e 3 R S N B 1) S 2 W W S 7 1
AR+ AL BB+ B R B U T Z

3 EHISH A VOCs i1

3.1 X VOCs BESiRIE

WEIX VOCs K £ R ToA SV HER , a1 BE A, B
X VOCs JA 3 7 AR BE B N 27 A % IR IR
RS A TS

HH i X R — e B/, H VOCs £/ 5
TR RS BA AN (8, T RO, . iR
IKAE AR MACFA) W A 3] — e J3E e 5 FR i 7Kk
[ KL F it e ) o 6 A Y IR AR 5 [l Y it
HE TR K DRSS T AT Inmsse s B L P R RS
A, XTSRS TR RE , TN R R YA
TP RIS, BREEEOR) SR A IR R
ARKETR S FEAR A A FACR  HEFE 00 = R A A B R
DLRER A I A 5E , ARTE AT 2850, R
EEFHARFD A ARZ AT — Bt ] J5 76 b B3k
B R I A A AL BRI

G T FH AR 2 ] — T B [ A >R 7 I Wi +



AW LT VOCs A B ATBLR I e 2

www.chinacaj.net

2021 4F55 1

Vo BEHRE IR, R A AR A 2 PRt B
ik BRI, TiAL B2 500 e T A 25 1 | s Kk
LAY R I SR B 2 B AR S TR I Al
453

B, AT

L AN Lo T

aREEN L AN A e BN E J—' iy
|
T A= R 0 ) DRI IRV ok [« RS TR | RS AL DE 25
v
L fETEK

TR e
R

H2 ®HEERALERE
Fig.2 Methanol waste gas treatment process
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Table 4 VOCs emission characteristics and treatment process of coking plant
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