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Pollution Control and Carbon Reduction in Whole Industrial Process: Method,
Strategy and Scientific Basis

Abstract

As China's environmental protection emission standards are becoming stricter and industrial parks are
taking shape, problems such as the lack of stable cooperative treatment technology for toxic pollutants
and carbon emission reduction, and the high control cost seriously restrict the sustainable development
of economic society and the realization of the strategic goal of carbon emission reduction. Guided by the
major environmental protection demand of industries, this study put forward the method, strategy and
scientific basis of "Synergistic reduce pollution and carbon in the whole process of industry”. Through the
coordination of control methods, cross-media, multi-field and multi-factor modeling optimization, the
creative discovery of basic science at molecular level was directly linked with engineering research, which
provided new scientific support for the synergy reduction of pollution and carbon emission, and
contributed theoretical methods to China's industrial green development.
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Table 1 Typical pollutant discharge of key industries in China

[1-4)

s EERE S HFEEEE AEE a7 —XEFE Ak [EKY SREFRY Sk
A N
= () (") (1) () (") B (m) (Ahd) () (CAmE)  Ha (ziE)
A 51.9 38.8 19 967 2114 1836 230.3 117.27 139.365 2264.8 215
T 93.3 88.5 133510 1706 9048 58.0 47.35 68.4 2773.6 10.0
i
- Gl 5] 23.3 0.1 29712 182 1621 0.08 1.04 1.41 176.0 0.5
—J—\
B®T 477 9.1 316 634 643 11775 8.4 11.58 13.25 295.1 3.9
254 4.0 0 96 511 143 2768 0.9 1.89 2.78 10.36 1.8
LT EHEK 2202 1365 596 334 4787 27048 297.7 179.14 2252 5519.8 37.7
T 2HW 1134.8 241.8 771611 10139 34911 344.9 395.37 548.07 8125.9 67.3
Exfnl s TR 19% 56% 77% 47% 77% 86% 45% 41% 68% 56%
HERREL 51

® FEA L% 57343



_ R 5ite

Xt 214 iy G I PR A R R BRI J AR 28 s
RRERS ol ¥ Yo il (0 EE KT R, FE T8 S [ Py A1
Tl 5 evA BAR X S kB A 5 B R I SR |,
ARHE TAEEARIRSS S . ERRER . A, T
W v5 Yl PRl RMEAEL E AT Y, &
P O R S R D B Ak T AT v e [n) Y % e i
P RFEER X" EREMEAR T, 5
H I BRDRE T Tl A 7 4 e AR RS R e 14 AR B A R
TR, B T A R T Rk e 2 A A A
AR SR, BB ELR Dy s, BTERECH T Tk
15 YA B RMIF B LB Al B AR A BT S Ak
HEIE 5 IT

1 T &= i s BRRIES

Tl A= 7 A AR PR A Tl R A £ 5 AR
fw/MEN AbR, HBANERE . IKIERE TR, A
VNI S N A N R VL e g L G N g
Trik, gifria Ml ir SR M R B S (BAT/
BEP) , $ATAHI () I (42 ) ITHIN SR EE A
M, BRI Wi W, kAT
BT A A= 2R G A R/ ME s STk A id R R 57
il . SR . JE AL BT AR R R
fo. gkl BREfL: SCAS ARFEHIAL KL &
JM T AR P A A R RS AR I E A ) 2 B (1 B ]
bl CE L), BREERIITE A AR E . 2
GGG 2 ERG %

1.1 Rk —IE—RiniEHI 75 7EME

T 5 3 RREAE T ZOR IR T IR (A i) sl )™
AR, WA, AR R 5 A R
W, =z P E 5 IR A T2 R h B B IR
W, SHRMBERARETE A R B A, =
BT AR A RHEAE . AR . BRHEON A S
P AN AT A, AR e A SR R B B S BT
PR BB IR AL

344‘2023&-%38%-%2,3\}1

Tl Az 7 e i AR AR G Ao 5 e FA R B DR
3 Az i S 391 0 A 0T 5 2 W A R o 3R T R AT 4 T A
Br, FETHER R PR T2 5k g EF
SV A ST IRCR TS g [FIE, &5
R G TR RRAAL 7 R BR800 2 2 R
S AL BEURAE IR DT A, I3 AR T A Ak PR Al
LRETEE MR FEAR , SRS IR R | s
il IR AR A B AR RS [ 4 i
RS
1.2 S—R—EERENERNE

AR K, 5 YL 5 A0 BT A B AR IR . UK
PR RSN e OCHE, M, KGR
7 ORI YAE GO s e 1R
o, SEGLAREL, EER “SkmBESL . B
07, SETS R AR IR S LB, TR AR
W [ TP AN AR, BT P R R X
B B s g Tk G — BB GRS LR, RS
IREE/E SHR SO W42 S e R 2 VI
ARG TG 2275 R —RRHEB I R ] XIS
TGS IAT, FRACINE E ATk 75 e A i Rl
PEFIRGENENTSE, PRW] 32235 Qe 590 I S BEAIE 216
SBRGE

2521

HEJR / I
HIR
’ ) » EHEEME
;fu p ‘ N
b ] R 4 '\\é‘ﬂ%ﬂi_gﬁ#/
o N :;_@5"5}
> Eot
B RDE
R
LSS E

A1 Tk AT R E s
Figure 1 Concept of pollution control and carbon reduction in
whole industrial process



Tl S RRREMER: RS SR SR _

IR R AR SR, FFE R R — R K — T 35 G
YA PO E SR BALEE, LA 2T Haen
TR G BRI P R BAHLE], S B5 4 ity
Pe—RRHEIL PR [R5 B PRl S S 4
1.3 F—HEA-EEZJEURE

PR3 A PR [ 58 S it AT 455 60 A A 19 T R
B, FIRT, PREEHORNS PR B A A6 A 15 58 3%
R 2 58 A IR SFEROR SRR R A AL s IR, ok
Z AT BT BOMZ BT T B Al 5 Y if BT 48
Weshh £, WATNEIRSEPARE I d i, ety
BRI 54, o E AR E BRSO I 4
PEROR ST . TP A A BRS R S 28 0F . 452
AREH3 AR, XTGP R AR RO 3L
R, HESARBEOR G, R oy PR B A AR Y3
S, DAL B B ) St (R S s o i PRk
HEWCA R RS e Wy HEORE E b, SCEE AT A
() H (&) ITHNPREEEE R, ST HOR
UK . AT BORTE B A TR S ATl B $8 = 3
RAR, DLRS “UUR” H AR BRI B i
JRG, SEETAMEA RERE A ME B Y
MR, S10 ESNATT . BORAT
23 I BENNIE B2 DeE N SR 32 i Ly C I i s A 3
TPPEFREE LRI | 2R KRR M A TiAt 22 K R Z R
D)7
1.4 RF—BR-MRZEEZRE

M A PRSI, A BEZ K SR 20
GEURA I 7O, S 30— U B SR B UR A T dp 4k
AR IE T IR R PR B XU HARA
SHET I RENE, 5 ERAE AE T st st
KRR, SCOREIR RS BRI A AR Tr
ARPZE RS . PS5 E , FE T &5 L)
A ES, RAE T BB 2l s 2R
HEARREIRGTI. ARG AN R P R 28 4
SRS R — RN R, Aok G B RETR

BRI R . G R R RARE RIS . ™
AIEHR, ST RSB ATE 8. Tl
A A R TS PR oRs BT IR BE IR SRR RPN Tl &
JEARATRET E., K ARG RE IR AT I e M H
TR, BEARmHRL; A RRCE PR, SRTHRAARL
A, R4 SR IR A2 2 R
AR, srfeBEIR oS e B R MA G A sk 2
LR ETFEIE NIRRT, SCBTIRREIRIREE S T 157K
T RET AR5 ALl .

2 Db =2 I 18RS B AT X 3B 2 0] &

Tl A= 7 e RS e — I R A2 A
ARG a i, RS =Rg B2 o0 (8
) ZONE (T oo, R, RIBARSEE
4, FZPRPRRIRON, SCELS Y i AR HE PR IR, B
SRR AR IR D Ak B — BRI HE ) SR AS B iR, D 22
o F RO, B RHERBITG R S S i, R
I R S RIE LT . PR A AR HISE R
Tk, R BOR R TR @) &% TR
L, BRGU AN R EARHT I T5 B RR AL, AT fF

FEITYERAE PTG M IR SR A X 5 Y 5 5 i

VB R AR B SE M R L B TS RS REAE, R R
o — 1 336 DI ] D 45 SR s, ST A AR BT R AR T
AL ) AR RE, T e BEARAS, KRe
I RS R A I LA IR, R R L TS
R SR R A EAE DR M Z ot FR
BUR, S R ROEE AR OGRS A | @ik D T
CHERLAA R TS, B A0 T Tl A PRl 75 ik
A TR, B S R AT s B R AR
QIR A R AL, A B TR Fek R GG R T
T S BE Toll A 7= R SR =2 I 2Rl as b
S Z R PR (E2) .
21 HFRE

Tl A 7 A AR TS BB TE 3 RUBE BB 7 B i

o

® FEA L% 571|345



_ R 5ite

| Tzesie
1
| memnam
L)
- | mumns
B3t (BEHAR) (EEBAR)
R A BTEE | iR
+ 4
| I | | | I
| wxrm || swem | we—eeee | | ®@ | | o®Em | | @e | | |
T T 1 i :
e RATHIRS EMREIES [ BETER |[RormETEEE 20| BRHHF
BEA BiksA gn | FSTENEBS TS |

| t

f t i

RshhF2H0)

|

BRI R B R TR L ‘

B2 5F3 2% % RERTEHE TR
Figure 2 Molecular-unit-system design process for multi-scale pollution control and carbon reduction
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Pollution Control and Carbon Reduction in Whole Industrial Process:
Method, Strategy and Scientific Basis

CAO Hongbin~ ZHAO He ZHAO Yuehong ZHANG Di
(1 Institute of Process Engineering, Innovation Academy for Green Manufacture, Chinese Academy of Sciences, Beijing 100190, China;

2 Chemistry & Chemical Engineering Data Center, Chinese Academy of Sciences, Beijing 100190, China;

3 School of Chemical Engineering, University of Chinese Academy of Sciences, Beijing 100049, China )
Abstract As China’s environmental protection emission standards are becoming stricter and industrial parks are taking shape, problems such
as the lack of stable cooperative treatment technology for toxic pollutants and carbon emission reduction, and the high control cost seriously
restrict the sustainable development of economic society and the realization of the strategic goal of carbon emission reduction. Guided by the
major environmental protection demand of industries, this study put forward the method, strategy and scientific basis of “Synergistic reduce
pollution and carbon in the whole process of industry”. Through the coordination of control methods, cross-media, multi-field and multi-factor
modeling optimization, the creative discovery of basic science at molecular level was directly linked with engineering research, which provided
new scientific support for the synergy reduction of pollution and carbon emission, and contributed theoretical methods to China’s industrial

green development.
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