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Analysis and accounting of VOCs emission sources in modern coal chemical plants
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Abstract: VOCs emission accounting is the basis of VOCs Pollution Prevention and control. At present,no relevant accounting guideline
and specification has been issued in the field of coal chemical industry. Referring to " Guidelines for VOCs Pollution Source Investigation
in Petrochemical Industry" ,in this paper,the VOCs emission source of a coal—to—olefin project in Northeast China was identified and cal-
culated ,and the emission of VOCs emission items were calculated by means of actual measurement , material balance algorithm , model/for-
mula and experience factor. The similarities and differences of accounting results between coal chemical industry and petrochemical indus-
try were compared.The contribution rate of VOCs emission from different sources and the internal emission of sources were quantified and
analyzed. The purpose of this paper is to provide theoretical and practical basis for VOCs emission accounting and source term analysis
of modern coal chemical industry,and provide reference for the follow—up VOCs management and control. The results indicate that there
are 13 VOCs emission sources in this project, of which 7 can be accounted for.The total VOCs emission is 1 686.502 t/a. The contributions
of VOCs emission sources in the coal — to — olefin project are listed as follows: wastewater collection and treatment 29. 46%,
circulating cooling water 27.30% , tank 17.52% , equipment leak 16.66% , stationary combustion 5.53% , process vents 3.13% , loading
0.39%. Compared with the traditional petrochemical industry and the coal chemical industry,the largest pollution source of the former is

usually the storage tank ,while the main pollution source of the latter is wastewater collection and treatment and circulating cooling water,in
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which the wastewater collection process accounts for 94.67% of the wastewater collection and treatment. Olefin separation unit and 2-PH

unit are the main VOCs leakage devices,and one end of the open valve or pipeline is the main leakage sealing point. Methanol tank area is

the key leakage area of tanks.Coal chemical enterprises should strengthen the closed control of the two key source items of wastewater col-

lection and treatment and circulating cooling water,and set up waste gas collection and centralized treatment devices for targeted treatment

of different characteristics of pollution.

Key words: modern coal chemical industry ;volatile organic compounds( VOCs) ; emission sources ; emission accounting

0 35

=R PR, IR RE IR Ay | sk BE R &
LR LIRS T A Ak Sk Sl i AR R4 Tl
TR G 4 R | H T R 1 A A IR BE 1 e (] A,
BT A TEA LY (volatile organic com-
pounds, VOCs ) JEFEAR MRS T A28 R e il
SR FIRRE T 2R A VLAY, AR
T A= e A i BB S ez Y 28
VOCs HA BEPEMEBUEYE, i =1 VOCs XF AMEFEE
K, HEA BRI PE, Rl o5 5 A
YL SE IR B M E RN 2 — ) W,
VOCs 5 R KRATG 4  NIRAEFE G E LS VOCs 1)
1Y IA TAEZ S AL ST

VOCs HECE 142 5702 FF ' VOCs 15 LB ¥ T
YERY SR, 2015 4F 38 a4 (A 417l VOCs 75 4
VRHER TAEF M ) (LA T RIFRCIERE) ) , el A ¢4
XFAAAT ML VOCs HE A% 58 R T5 3% B i e I it
1 GV T A A T Al i R HE R
VOCs Mk 25 R R, AR E s =
SRR, TR AR SR B AR S 4 A B [l 9 43 M
LETBE AR HVHLEGERE VOCs HER 55 1 faf Ak 12
Tk, TR0 T K E B4 H TANKS 2
TRt 8 647 A% 53 A7 AE B [, 9 32 1 PP AN A 5
AR BEL, FRIG A B T AL T AT
w18 518 52 IR R4 A #1473 1) 35
Tk, EHEUBT A A TAR LK R 4
VOCs FHERCE AT T, 45 R R G K R
HiJe: VOCs HE BB T 5 U8 Sk 22— PR I
WATER9 #E R 060 547 £k Al & 7K &b 135 1) VOCs
Hefc i AT A 3 R T TR E A T HEK
REOWESI R, ZE5 b, X T VOCs HEOZ S 7
2 B T VR ITUHE TR A S HE T8 A, ARUAH S ST
SR FE AT AL T AT, 1B B Ak T 453
W 1 Ab T W1 1, A &R 48 BRI A% B SOk
A

AL TG I B I e I H o g 4, S
Z(Fam ) LA T2 5 EBRIE O, #E1T VOCs

T

PRITRU 5 HECR AR AT T 4% IR VOCs HE L
AR TR AR L K YR A B HE TR B0, X EE T A
TATAP B A AT M A A% R 2 2R L e [, D 3R
BACTATA VOCs HEORZ 38 K 3T o3 B 42 41 1 2
WH AR, o J5 2R VOCs B 1R B it
5%,

1 K I§

1.1 HRIFH

TEHUPGJE Bl R 1 H 5% 42, HAE
T AR F AL H B B DA B R P A
SR 3 W AR URHE I T RE o 344 T v LB
7230 U7t BINKE DL K 30 Tt K, AR
i R e A IR AR T S A R, O (R R )
s AT Y 12 2 HE 5 ST i [ 1 ) HE A7 HE
IR, 13 ZEHEBCE I R IR R AL (CE TR TR
Hefe ) HEik T2 TSR B HER R A R
HEBCLA K 5 SCHE B R IR T IC A Kl i sk 5 6
T, FEMA R AR o B HE R 2 37 38 A AR SR T,
BIICIEIEAT VOCs HERCERE IR R, AR S0k
FE 7 MIRIHEAT VOCs HE il s 5 HECE 4 25 0L
F 1, 25 ZRVEIHEA B WL R 2,

F1 Bt vOCs HERE S 2

Table 1 VOCs sources classification in coal chemical plants
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Table 2 Items of VOCs emission sources investigation
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Table 3 Comparison of prevailing accounting methods
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Table 4 Selection of VOCs emission accounting method

for emission source item of coal chemical plants
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Table 5 Analysis of LDAR leakage and VOCs emissions

1B BRI
A e - Hegc it/ o o A FAHE R
(t-a™h) (t-a™h) (t-ah)
MTO %8 3252 0.43 4.80 14 85.71 3.454 4 1.345 6
RN E 7 387 2.02 27.94 149 75.84 24.504 8 3.4352
ROImHE 5 882 2.50 26.82 147 100 25.030 4 1.789 6
Wk o B s 18 768 2.40 192.18 450 69.33 108.539 2 83.640 8
FH S e 21 651 0.11 15.02 24 70.83 2.483 2 12.536 8
R B — AR5 5212 0.58 6.20 30 90.00 1.614 4 4.585 6
R iR HY B — R4 4 898 0.76 4.70 37 97.30 0.472 0 4.228 0
VR 2592 3.70 28.98 94 90.43 24.532 8 4.447 2
MTBE %% & — — 30.82 — — 2.678 4 28.141 6
Thi-1 38 — — 35.99 — — 3.843 6 32.146 4
2-PH 3 E — — 114.66 — — 9.948 0 104.712 0
it 69 642 1.36 488.11 945 79.26 207.101 2 281.008 8
F6 FTEFHAHEBEBERL
Table 6 Leakage of main sealing points
A4
B A AL T3/ %
>2 000x107° <2 000x107°
(i3] 18 203 301 17 902 1.65
e 16 567 162 16 405 0.98
= 84 0 84 0
AR 32 897 276 32 621 0.84
— T R B ¢ 1891 208 1683 11.00
&t 69 642 947 68 695 1.36
*7 fi#RE VOCs HEMEER ( EETRE)
Table 7 VOCs emissions from storage process ( fixed roof tanks )
X fiti i pa— iF}%J%E/ ﬁ%ﬁ%ﬁiﬁé/ I{’ETE:G:‘/ ﬁkﬁk%/
i (t-al) (t-a') (t-a™t) (t-a™t)
157v703 FH I 13 188 1.170 2.520 3.700
157v704 il K 14 400 1.430 5.030 6.460
i 157v705 Y st 2 000 2.470 0.130 2.610
X 154v401 HH s 87 600 2.240 29.020 31.260
154V402A PP 1 000 1.720 0.070 1.790
154V402B FH it 0 1.720 0 1.720
TK-1903 2-PH 30 000 0.260 0.040 0.300
TK-1904 2-PH 30 000 0.260 0.040 0.300
WK TK-1905 4 2-PH 3 040 0.061 0.004 0.061
X TK-1906 4y 2-PH 3 040 0.061 0.004 0.061
TK-1601A 2-PH 30 000 0.002 0.020 0.024
TK-1601B 2-PH 30 000 0.002 0.022 0.024
P & — FH it 69 621 0.140 0.970 1.100
&t — — 313 889 11.536 37.870 49.410
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Table 8 VOCs emissions from storage process( inner floating roof tanks)
' LR, . [ - —
- zgf pa——— Tlﬂfi/ :azi& f:%jm)ﬁe/ %%;?i/ «sc%ﬁ({tréf?%:a?n;%/ L?f%fe)/ iln'ﬁﬁti/)
157V702A 383 821.70 5.45 13.14 0.41 5.37 24.37
157V702B 383 821.70 5.45 13.14 0.41 5.37 24.37
157V702C MFTF‘O;& 383 821.70 5.45 13.14 0.41 5.37 24.37
HY B E X 157V702D . 383 821.70 5.45 13.14 0.41 5.37 24.37
157V702E 383 821.70 5.45 13.14 0.41 5.37 24.37
157v701A N 66 306.39 5.45 13.14 4.36 5.01 11.67
157v701B e 66 303.39 1.27 1.95 4.36 5.01 11.67
169V107 K 43 200.00 0.05 52.08 6.89 0.84 59.86
WX TK-1901 MTBE 4 000.00 14.80 0.28 4.26 1.74 20.52
TK-1902 MTBE 4 000.00 14.80 0.28 4.26 1.74 20.52
it — — 2102 918.30 63.62 133.40 26.18 41.19 246.09
[P 2 TOUIE 55 P TR 11 25 S0URE SIS R HE S 17 4 SLEER R FE3.68%
VL 1T, 6 X R R 0 5L 0 2 BT B N e 0
A FERER VOCs MFERCE ) 295.5 vVa, M — a
T, N IF THRE VOCs HRBCEDIE A T[4 5 TRE, 8 11248.34%

HERCE 19 83.28% (246.09 t/a) ; NHEXFE | I EEHEX
VOCs HEMCE I K T 95 J FE X e 1k 5, A7 HE L
WO 192.73 t, 5 HEUE Y 65.22% ; AT LKL
AR BN B 2 K G ) 2 1 TOUARE 55 PN 7 O
I R HEC Y . @ X 181 e THURE , VB b 5 #E 2 3L
VOCs HE i i 38 225 B, 8 [ T RE B 5 FE 1
76.64% , i iBHESARFE) 12.07% , X 5 4 AT 1)
BLALHE AR 45O A AR B, LR R ] g S R R
A G, B X N VR IO , 25 16 2k 2 AU 1 o ik 32 HE
¥Ry BRI R > 10 2 B0 R > S B > T B Y
PG O 3 it 2k 28 70 35 1 ] THUE b i)
VEMVARKE , 23901 o i i 00 RE 1 42.52% ,20.27%
13.13% , /2% FEH) VOCs HIFEAE . @ i Xt
T TR A 2 PN 7 TOLE, F i X AR S VOCs it
72 10 T B DX I, O X H EERE X A VOCs YR B,
2.3 FEHEBETHIMEZE

PeAE R A AW R I ] HLE VOCs
FIE T3 5301 2 A S U PR 5 88 S e R ) S
WA BTk B VOCs IHERU B4 R LR 9,

KGR, &) A 4 AN ERE G 3 50 -2
TRSAL, AT B AEEI 6 TR A C4.C5 K
BN A AR, AT AR AR A ) B RN A
SRIRERE I 5 7E F, FLrb F RS 5 225 1 MTBE
BN 2-PH 35 B 78 Pk s g FE rp e A
(RSB HERA, Hoth 2 A8 67 PR AR [ X ol HE
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fixed rooftank and inner floating roof tank
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Fig.2 VOCs emission from different tank types

in different tank areas
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Table 9 VOCs emissions from loading process
eI b EE A M e SPEL DML RN VOCs HEE/ (1 - a™t) i
FIBE Al & R F I G 20 TR T ek 4 PRI A AR T — ESitai
A C4.05 IRE C4 /AL 3 TRV T e 44 PRI B X — K
KRERHIE  RE 5 BT 3 TR T 2R 4k % KA R — K
5 S A2 s 2 TR 4e 8 % YR SR R E 1.016 —
AR AR AR L Eiva 1 SR HHRA — —
AR & MTBE 3 42857 1 JR R 2 HHRA 4.350 —
2-PH R4 45 2 JIG T RE 2 HiFRA 0.003 —
IRE C4 35107 2 JiG e 2 IR IX 0 —
Wb % [pcE X A 1 JRE AR IR REIX. 0 —
e PRI T 1 JE A BRI HEHEX — YA JAEHERL
IRA C5 248100 1 JEFREE A AR HEIX 1.295 A JIE AR

2.4 BEKRBESLBERHIHEZE

PRAHSCEE T2 R B AP AR TR IE HE
ORI =GN ZE R G, 1 2 DU RS HE AT 7 K
OrEE AR, K B AT A B A X D A

KAy IS AL KK MTO ¥eflk | o 5 7k X
AT, GG KA PR B AN RS oK B, Bk
B JCH AR, SR P HE ik 2R 802 X% 3 VOCs
He s AT IR S5 R L3R 10,

F 10 EKAETE VOCs HEMER

Table 10 VOCs emissions from wastewater treatment process

JF5 £ KR Heffokdg/ (v a7ty RERE VOCs HEiCH/ (- a™)
1 AR SAEHIK 260.0 .

; MTO 25 VKPR R K 145.0 e

3 IR P F I/ K 43 B R K 10.0

4 AT LS 3 N HES K 2.5

5 HEEA R K (A1) 1.5

6 MTO %¢ & 15K K 40.0 R 26.50
7 PSP HUEE vl 7K Bt Bk A HEAK 1.0

8 ROInHEE HUEE v 7K B Rk A HEK 0.6

9 A AR TR K — 42.4

10 by 32 ] HAEERIK 76.0

11 AT KA AT K 28.0 n

MR (A R ) AR TE K 515 KR SE R R i koK
PR 245K ABSEBRAE P T2 R 5 KA &
T VOCs BT,y T A HERf 1, AT HE
AR IR AR 470.4 va, I,
KIS 5 A SRR Y VOCs HERCE Il 496.9 Va,
JE KW R R A IZ 0 VOCs HEY 2R R, b2
W5 E s TEA AT TSI ARTT
2.5 AHARSEIHIHERE

MR T2 VOCs A A HERU A 7 BT
P AL AR BEUE SAOC AL I BT MTO
PEE P ROT PP AE PEREE SIBRE R

BATZHARE, SEESRLE 11, TZA4AR
HEBCIR VOCs HERCE B 52.74 v/a, Horp s 4L
BRI H VR HE R 5 MTO %é 8 AR SR HERUA
FIHERCS R 49.87 Va, (i HE RS 11 94.58% ,
AT, FZPR R HE S HE S 19 H, S NO, S %30
HEL B e FEELY VOCs FhiZE
2.6 TERAHKETHMEZE

SRR H 5 4 DMK e 1~
3 PEI KGR, PG BIK N 104 194 m’/h, 256
I H S RAF L, 2R HHE 2R B0 X515 VOCs HE
BT SR LK 12, AL IR HIK RS
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Table 11 VOCs emissions from organised process

F2 ARERREE T VOCs
HA A 2K Hek VOCs e/ HEiltR/
R (g - T (-a7)

A B A R AR HE

\ H,S .NH, 5 0.008
A
AR B R S NH; 5 0.100
MTO %% & AL 2R HES NO, 1.326 25° 6.107
C4 55 B I T 5% 2 o HiE
NO, oA 0

. FA
T bk [ ik B R S HESRS S0, VS i 0
HE iAo BTG IR Y _ ss.412 5¢ 13,779
P " ' '
PE 35 B 7R 0 1 3] 4% 5 2 ,

ik 5 0.048
SR MR
PE 2% BB 25 FL B+ f

LU 7] 5 0.013
SRR o
PE 2 BRI IRIB IR/ fik 5 o 5 0.560
Gt o '
PP 3¢ B R A UE R Gk A

Tk 5 0.012
SHEA R Fk)
PP 2 B R T HE S TR 5 0.800
PP T 7 R X
H#EVMD 7 R X HE Wik s 0.048
A
PP 3 E R it JE AR 1

WES 120 1.269

A wlein

T ra FRIZBAR IR T4 = 7R 1 MTO 2 & A 2 HEACR
(1l T A RV FE 5 b % T80 DA 575 =7 0 4 45 o B35 5 0 4
HEBENR 0 R ORI R T 485 = 7 Rl 45 o Y s (3 AR
B HE T P T R
VOCs HER M 460.39 va, R4S 2 TRFF K S A
RYGH MRS E A 2550 B ERSE, B
AN I VOCs HEAR , Fidx 3 MR K 3 B 495 K&
VOCs i #l, H 55 3 153 K15 VOCs it 88 & d5 ok,
4 197.63 va, dIZWUSHEE T 42.93% .,

R 12 {EWRKSHE VOCs HEMIE R

Table 12 VOCs emissions from circulating cooling water

a3 4EiEfr VOCs

P . ) o

5 WiH e 553 Kkt wEl, Heilce/

’ (m*-h") b (t-al)
T IR S WA X A}

1 27357 8000 157.36
B3 ENe
B2AEMOK ol & o

2 ) 24156 8 000 —
WE AR =
%2 9 oK ,

3 o TSR 18325 8000  105.41
W B RS
%3 AGHOK MTO, & 5 4

4 . 34356 8000 197.62
EES 0N % PP PE C4

5 &it — 104 194 32000  460.39

2.7 BREESEIHEMEZE

B A 3 AR BE RS VOCs HERCIE, 43 ) &
AR, 8 25 AR B P A ] (2 Ak ) A PP I B A
PR IE (1 4h) o RSN XHZ I VOCs HERER
WATHESE , 25 ATl ORI R I8 e
M7 mg/m® | INERFOR I HE D R 3 mg/m*
gEIRL LR 13, BRBEIR VOCs HER B R 2 93.3
t/a, P P %6 B VOCs HERCE 22 K T F s A Al
e E, R R O] AR S0 A SRR A O IR
FNEKHBE IR IR BERCRAR, 2 72 AT 2R 58 4
Brber=m=
2.8 VOCs HiRiEm St it 43 4

SHEBOEI VOCs HEfCE 5 e an &l 3 frs, 1]
L IERE R E VOCs HEBUE N 1 686.502 vVa,
HoH R KSR 5 A B DL RGPV E 7K T R IR S HE
B, b R R 56.76% , F R R AT BE N
@ %I H PIGFR HI7K R G0 UL BT 7K Ak B R 3%
SO 5 A R 5 ) SR TV A SR A 4 HE i
REE AT WTRE S S VOCs HERUR R B 45
TR, BHEIRI VOCs STRRRHET N Bk i E 5

F 13 BBRIES VOCs HERIER

Table 13 VOCs emissions from combustion flue gas

e84 R Hesl 1267 BB BATHE/ (h - a™') AR/ (Nm® - ') VOCs HEii/ (h - a™")
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Fig.3  Contribution of VOCs sources in coal chemical plants
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