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[Abstract] With the introduction of the national dual—carbon goals, provincial governments have successively
issued policies related to "carbon peak and carbon neutrality." To date, over thirty provinces, cities, and regions
have released carbon peak action plans. Ningxia Hui Autonomous Region has also published the "Ningxia
Carbon Peak Implementation Plan," "Ningxia Technology Support Action Plan for Carbon Peak and Carbon
Neutrality," and "Ningxia Technology Development Roadmap for Carbon Peak and Carbon Neutrality in Key
Industries," actively responding to the national "3060" target. "Carbon peak and carbon neutrality" will
significantly impact China's future energy landscape. After decades of rapid growth, the development of coal
enterprises will face substantial challenges: energy conservation and emission reduction will directly reduce coal
consumption, the increasing cost competitiveness of new energy will gradually replace thermal power, and low
public recognition of coal's environmental performance will constrain the development of coal enterprises and
even the coal chemical industry. It is therefore urgent and practical to establish a concise, clear, convenient, and
practical method for calculating carbon emissions across the entire coal chemical industry process, including data,
calculation models, and accounting boundaries. This paper takes coal—based methanol in the coal chemical
industry as an example to construct a carbon emission calculation model.

[Key words] Carbon Emission; Coal—to—Liquids and Chemicals; Calculation Model Construction; Coal—based
Methanol

226 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
FoLeN 8 HeRA 1.0€2025F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

DY AL T AT A0 G BRI A
2 SEACHT RO R BE Y, IE KGR L CCUS R J i B 1 LA J2 &
BEF L8 7 30 20234E 11 28 H, K BRI U R 1 (I
TV TR T ORI AT Bh il (2024-20274F) (IESR & LAR) ), 4T
SETHRRE IR W et R8N F KT, bR e o B R PR Rk e 7, sl
ISR POMT X7 H ARSI B il A T Alb BE 2L ORUE S
ZAL T, B BRI RRIRHE T BUIR AR, 5 WA J5 8K
JEh R ESHBAYSD . R E AT %4, "L
PHE BRI B 22 TO R R S Sk R, o ik g (AR s B A B
PR TR IR

DISEBL " R, e TSR ik A T Al R 5 B
A A R SR R G G 5 TR, HES G IAT A T EIR
FEHH . A A3 R AR B e i S R 5 XA G B R IR
Bl 51 BE T e SN 8 A7) B A LARRIRREFE, AL BoR
L SERESHURTIERERR, KRR S A O IREE AT L RE TR
B RIBARRE, FENsRBHSAE LR NI A S B AR R B
SR, SR SO 78 K6 A T s BRI A6 4 B8 I 7, 3B 5
B BRI 3 B 22 G P A S 2 G 0, HET 514 7 i A AR 2R
Gerk b Tt b Aelk B <G BEAN 1T 37 3 5 T O™ IR B ik -

Bt B [E B 52 5 T 3 1R R K AN 58 3, 5388 ATk
FREEAN AT MR, KIS S HEEAT WS, il S
FUbR K B A2 K B 2 AR SR AR T S WL HEAT IR 1T o AE3X — LIRS,
B2 5 B0 R—— B C A —— Bt [ 508 HR 0 BN i A
PERIWCER, K H 2R OO R B IR. RBEA ORI T BERERRBOR |
TR RETR A ASE R 1 il LSBT e P SR IC A, A
FHAS LU e A DA T 32 0 SR 11, 8L 2 T W o 2 Ak ] o X2
WSO, = EaAL S 27 M oA b, i R SR
Tto ETIRTE S HEEMAIAEET, mfgr i th TR 5%, o

BLREMHETES 0, Al T 373 AU Z A BE S0, AT 151
fall E B R AR LA

ST I, B L SO0 A H B2 ) O IR e o B
JEAB TN R, I DURAL T R R D51, A3 i R 5 A
T H B HEAN B A S THRT R TSR, Dy it
THEHRR B R HRET R I H bR HAR TR E 20 0

A e B AR A R RIS R, B RS
S, Mo ROR R AE H R EORL, e RSPk, EREURIH
FEILAE Y, DARER O IERE, 7 R S T s BUBERAE 9K
B AR E 7 IR, B A P AT £E A
PR, 7 A R A REIE SR IR, BN B I R R BRI
TR, TN REVS K LI o £ 45 REVSH B &1 3%, FIT A, MR 7E
HE 1) PR ) REDRE DR o, S o LI B9 7% i of AR ) P
i 2 R S S A e T (10 BN AR RS T bR, B2
I W BT CBRECE SRS EAIBRIU E E

1 BRHEAR SRR E K

BB S NG (R A HEOZ HOr kSl R )
R

fiE
-

R FRAFAZ G ER

Fris ST Helick:
1 HREMALE CO.HETE I CO,
2 KAERREE CO.HETK I CO,
3 Tl A o, HET Wi CO,
4 Al €O, 1= FiT it W CO,
5 AL LI B O, kTR i CO,
6 AN I B €O, bR i CO,
7 Aialbi 2 AR e CO,

2 fgERRHE B EER AR

SIHT ARG I BRHETSOIR s 7= AR BRHE AN TR 5

JREE H I H el O R R N BB LR TN
AMERTITIBUHL AT RR S . TN AP TR R S S R L

T 5 B O SR § N LA TUSE, A R R A
W HE R

AVEHOAE, T ERE AR R
[ EUN LI

WEARHE: QR ZESAHBOZEH 5k 5H SRR

COHER & t=# S HERR 7 X N ZE TR

TN ZEIR =20t X (VRS —83.74) X0. 001

2. VIHTHEBUA F o BB 32 COHETUAN 7, dn R TE 5
5, FTHO. 116t/G], RG220 #ve, 75 TR 28R & S A0
A IR S AT I

3 BARGHBMEF

MR FAF 2 1 VA X R e ZE 6 T /) R b HE I R 7 A

3. IR 2%, AR ClELE SARHEROZ 775 5 1679 )
B S R LR b 2K

3. 2HRRHBR PR HE R o HEHERR: (=R R FE 2 X RRL S
XA X 44/ 1264 CGRESAAHEIZ H 72 51 e )
RN &, fEExcel FF A B B HE RO SRR AL, A2 A 40 R : BHRE
A AFIMNL &, TS NE TS HE . SF3HRA T
A S, AL A ZI RO A S J 20BN, W R Ag
BB S F AR R THFERR 2 L.

4 EBEIEST

A RIE I 2 Fp Oy SO R EE b DAZ SRR . T
OB B TR N PR H SO, A R AUk
HUZE R SR MR ERUREHS IR E . AR
EE e, 456 F i ITHFER, FIFCO2 RELSE T BAH Rk
Hei, HoAR = far B G AR A A RN EEE D)
Bk . CO2 [ENSCR] FH B NIARIE AR « 25 F K Fahf A M
Lo VI EE ) BB, FLHERR A8 IR X R B S e
(FHERZRAL) , 456 F 3N s T3 15 0 2875 I RHERR,

B EE TS,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 207



Engineering Technology Development

T AEBMARER
%6 GeH S ORA 1.0€2025
SCERAM. | FIS (ISSND: 2737-4505(P) / 2737-4513(0)

FRICHEIR A 7 R HRAE A AT SR AL IR 7 BOUER 5 52 1, 289K
AEGHRERUS I GREEE)E, #4564 RE T3 AR
FE T, R AIC AR RO

2 B AR

JE i ATA

Fe | i IR Rl ER 77| B

Wi/ ot | & ot/c0

BRI | COo, AL
IR Bt/

RIRA 5. 9642 99 3.66 1 21.65
JRRLELIEIR
- Joxezic] 0. 5461 99 3.66 1 1.98
e
bR 0. 8467 98 3.66 1 3.04
| P 41 0. 6903 99 3.66 1 0.69
& Z.ZFE 0. 3868 38.7 3.66 1 0.38
i 0.375 37.5 3.66 1 -0.37
1% R 0. 2947 37.5 3.66 1 -0.29
77 bty
= e 0.234 37.5 3.66 1 -0.23
it
L 0. 0399 99 3.66 1 -0.039
Eiihies 0. 1629 99 3.66 1 -0.16
I /)3 ELVETs)
/ / 4l
v} (v
1|
CO2 [FIYSCF | Wl AN
98% 19.7 1 0.19
i [ELLS
T
HEA
/ / / L GJ= | B MW
B Tt/ t/t
t
HIEHL 7 / 0. 5681 / / 1 0. 56
(X-83.74)
| EER / 0.112 / 1 0.11
0. 001
WA R 27.51
(EESHEENS BHmE SRS FERAEER
ESREEN) MR fEm) MRTE - -~ |
S mEsmita == r : S
N/ / il =Fl
HHHER
15
e
| ganms |
BN,
PN =]
it
wiluay ; [ T -
| EBET, RERBNAR | [ mrmaan | AR, RER
| et BT AR, BOHMET, BEEEEEN | BENED. B
| T RN | EuieE, SEREL. | TSI

B BRIt s =

5 BERERIZEIN

MBI AT TSN, B EORE, 77 i . TZH0R BEIRAI A%
T3 N T, AT R CO A i 3= ZEREOL 784> Pk R
B, RRRER . ARdmifiEx. 2 oot

5. LAVJEURE S R /D BN, o S ot A T il R £ i %
PREIEURY, R0 T A0 I A p AT T B AR PR SR AT ik, AR
Ui SEBLFR AR 2 o “ YK BB T MAEAR A T, 032 T2 JORER
PR o RAR AR, sEURE P IR AR, b UM 3 1Y
THFEAIR AR

5. 2R M itk T 2R R Sk 267 T2 R AR AR HE TR )
HEFB—, AR ATABLAEE T, R A A T e
ik ARS8 (e tb e, mIEL . JE3RELAR) , $R e B
BRSNS AR AR 2 1, BRARRE BT AE, B4R R it
AR L IRGNLEEAL T i BRI RE I, TR P Ak
BE R R, WL EHT_ESZHL REREFE IR -

5. SRR A A . T H 255 RS RE, R dial &
BEARRHERS, “ I REIRARR ™ ] A BEAREE T2, AR A RO A
ZRERS G B AURR LR FiL s Sl HRL AR K H) B S SR 15 Tt A T,
el T it A 45 S7 A7, A 1P T e SRR A 3 A
i Bt AL 4 B, E AP 7= S U AR LR R — S AL R A
SRR A B A T LR PR AR BR HE I ¢ Pl LA /K i S I 7
AT A B UL G A, 20 A R R R R AR,
i R ZEVOR B RAIRESN 0 By, TR R P 6 S8R 5 T TR S AR
T8 FRREAE D AR A T A P 27 AL AR SR, 2R 7= I A Ak
HERCE AR SR A SR IR 2R 7 ST AR TS,
FA AR SRR . RORHIEE S I A (o) Bt b o 3 ) LA AR Rl
TELHIL T KERHTRE IR AR BRI AN,

5. 4 AL AR A A . SRR AL 2 i . AR A
. HAAMAA, “ORImRAN 2 o R AT RALE T, 4
A, SRR & IR BOR Sl 2 oot 5 A s R RErE 2k
THWFFERE, 20214 22 5k PLAEH I - CO2 A FLBLA s PSR REAL
L0 W /AR B, — BRI &% ] H R BARYETH 5 0]
P REAL T AR 0T 2 o b T AT BR ST AR 24 7] 3077 Wi/ 4 — 4 4k
BRI ZERRI H 5 V15 B b 2 PR A WR AL 7 48 A A6 TR
RIBE B H AR 8 3 T 3 1 9 CO2 ] 4% L P vl Fh A2 980 5 791 4 AR
R RBBORVEIHE, JFSeil TR eI,

6 ZXRiE

TR “ XU H bR A AT M g 5 B R a ) 75 5K, 430
CAGERE R ), WA T 7 s ORHR S . JEURES 7= B ARl
REUS K% CO2 [l YAT M) P 45 4ol e PO Bt TSN S S 8, 3 3o W) s i
KR HHEITE SRR, I EExcel th L BAR B M S 45 R
H BN E R, A RARTE T A% S AT AT PEAT AR, D A i Ak T30
R B8 7 B S AR BR A R BRIt 1 R G SERI i 3cdE . IR,
MIEEHEARS T2k S xR LA R CO2 B AL I I 5 7
T2 H DR A2, AT M R A A RE AR AL 1 BT A sk
HE%.

208 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering Technology Development

LTAEBARAKR
65658 HeRA 1.002025 4
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

ESgt

Bt T EIE LA RGNS (Bt AR EAH &
LSRRI AT L) T B (20250563A) X .

[52% 3Ck]

[ 1 J50) 7k, X5 B T, 0 2 i M S AR R A P 3 A2 R AR C02
Hedk 5 b2k Bl AL AF 2[00, 7% 4 ME 4% R, 2010,16(1):106—109+128.

[2IXEAL. “M A" EAr FHEN TR K& T MR
[J]._E ¥ £ 2025,(04):586—590.

BIEWMW.RER IS A8BGHEATE. REIAR
53 & A [I]. F B R IR 4 4 F) J71,2024,42(06):129-133.

EEE T

TARF(1980--), B, T EA B RALRER T EIE LA R
AL B ME 4] AL T TAZ 2% 45 1E 3 58 TALUF

FIBAE(1995——), F 7 s AL AR FR N K AL I3 IR B 2 AT

p=id

KR o
ZRRiR(1983——), 8, T EA B RALRER 7 EAME LA FRF
AEN S B A T AR X ISR AR,

B (1994——), T EBNA b F BAEXFLFEH TS
BT

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 299



