ey | EREELL

WEeselt
Coal Conversion
ISSN 1004-4248,CN 14-1163/TQ
i i

CHERBAL) MIZERIRIC

H BT I AR - R 3 BT 1 B SOR AR SRR M B S B Bl F7 2R A

= HKF, FAE, W, IS8, &, B, 3, FE

WA H 4 2025-05-20

Mgk Hi:  2025-09-03

51 R HKE, FIAE, W, XIS, &8, WM, 3, Ea. 5Tk

-5 R AT B SRR AR B SR Eh A S EFU[IIOL]. BR B AL,
https://link.cnki.net/urlid/14.1163.TQ.20250903.1326.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-09-03 15:04:41 https://link.cnki.net/urlid/14.1163.7TQ.20250903.1326.002

ETFmEHRE-FRIESTTHNETRESHEFER
RMEhIEMR

WAE"TC AAE B A ATH & R RS R E AT

<1ﬁﬁﬂiﬁ%%b%ﬂﬁi?%%wmm4ﬁﬁ;ZI%%E%Eﬂ%ﬁﬁﬁ%ﬁﬁmﬁaﬁ%
BRSBRIGE 2 B S AR R A [ S SR 2, 210023 FERT; 3. ISR REEEEIR 5 A T TRE R, 100084
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FRED, RRAARERE, BFRFH 2 EE. AAMEREREFALRE% (PTGA-MS) KR
T AR AL HARA R AT B AR S, M =M e 2R AR R eI #oh, HH R
TEMEEERKAFRKRALAATHARRESN I F. EREH: £ 800 °C~1000 °C:qZ XA A, &R
JEFT VAR Z 3 bl B AR R &5 850 °CBY, A UK 2%3E 4 5] 10%, BB TR 2R FE1F ] A 2
Ry EAKO01 MPaimg| 2 MPa, HEE AR Z R ETE ) AEEBFAESH A A 2 mm, 3 mm
Fo 4 mm B, FN AR R B EAIEE ARG R M B F R, AT LT EiTEasE; RETR
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JEARIE,  FEAE S S SOE R FE AR — B, X1 52 IS AR IR IR EAIT T 1 S0 BE R B UL 70 1R 52 i R A
S5 RFZUESH COV Hy BIPRRR BN S HVE B UK EE R KT 42 . Liang SRR RAL R B )
H L CO2 Fl O A ASAAAT T HRAE A S SEES, @ K CO, MR EESRIL T CO IR JF R B, $&5
CO )7 ZFNBR A

SRKRE, SR B S &R AE S RO SRR R R IO B AT LA e 2, BLFE B AU IR
&, RO RR e MR B LG N B ) AR SR B, BRZAHRB) ISR, I Rris
TR R R S TSR REZE . HAl, o TS RN 1M R AR E, W
PIRABRY . Stz . B IEARABEAY . BEALFLASE AL S5 I-50, 5 AR SO A RO S A R 1k S B0 R A, I
5 S A T A BRORE R 2 R R P B ORE AR R B, 2B 2 R AL A LR, AR SE T UM
HMA TR B RS B DTSR, BE 0% A TR A S R AR B I TR (AR A a5, LS 43 31
ISR N B Sy 2 2 AT,

AR N s A - B S5 R 48 (pressurized thermogravimetric analysis-mass spectrometry,
pTGA-MS), EHUFRIE = AN B AMREFE N SLIG 0T 5, 5T 7 ARG SRR T T B kLA £ SR
P, dE— AR T BN AR S AL, A1 E] C+O0 Fl CHHLO [RMNEN TS5, MRS A HAR I HL
20 R U AU RS PR G B R Rl g

1 ZHRE

L1 #asrth

e HCHE ZR JAARE COMRIEE )« 356 I MR 2L o] A R = Rh AN [RDRRERPY () si BREARER A DR AT 08 B, R Tl
FTCER MBI INER 1 R . FERERSFEAE T 70 ml d R AR, AR AR 2 B BN
5 B 1T 0 e S8 RLAR O BBURLER R (BRI FEHIE 1), AR BN 12 S .

R 1 FERETAHFrRTES T
Table 1 Proximate and ultimate analysis of raw coal
Tl Ar#T1% TCRIHTI%
HEAh Mar Ver Aur FCar Cr Har Our Nar Sar
HERIE 5.09 25.74 20.91 48.26 61.11 3.78 13.34 0.35 0.51
W 6.01 9.15 31.73 53.11 62.47 2.75 0.92 0 2.13

e 3291 29.27 18.76 19.06 50.09 4.29 21.96 1.15 3.75

R 2 LRI
Table 2 Physicochemical characteristics of experimental coal coke/coal ash
. HEE kg m3 Wik 2 BEf kg m3 EL R AR m2 gt LI /%
s JEIR JfE SR s SR S
7R 2216.6 2909.9 2119.6 2543.6 3.062 5.512 4.4 12.6
W 20823 2720.1 2003.6 2615.2 1.869 1.498 3.8 3.9
I 23615 2913.5 1869.0 956.5 15.370 1.694 20.9 67.2

1.2 SWARFSRERE

IR EE 8T 248 (L8IPT-STA #Y, ##[E LINSEIS AwIAEF) fE ARSI N 28, LLIRTEE
FEAA I R R R . 1506 RS i VIR 1600 °C f i VFAIE /1 S MPa, FRLRFE S B i K 15 g.
BRINBGEF A 20 °C/min. FREFEEN 0.5 pg; AL HPLC Pump KZESKERSG, LA FEIMRE ko
H,O S5 . A4k, NIRRT ERARARN, ENEMRESIIEERE T — 8RR
(SRD %, #[H TILON A ® A=), HITA/EFEHEEEENE S FIFRA L (m/z) 2HrEes, IR B
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(1) K Bk Jr R B T4, A )ROSR R RN 450 ml/min AES, BB ROV FHRE %
910 °C/min, BERURINFAFES T A A i i 7 s

() AZRIBERNWRMNEIGRE G, REFZEE 20 min, DULRUERERE 5 B K 55 56 455

(3) BARFAY RS CRFREIRER 0, 848 H0 S50, RIFIREA, S THERS RN,
1ZIS FERFSE 40 min;

(4) BIATER SR ST fE, SEInah o, RO FRR 2R, 37 F— Lo,

e
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Fig. 1 Experimental system diagram of pTGA-MS
AN THUREAT 25 FH I SEIG DU BR T HIR S U D) TGA BRIl iR 72 . S0 el A b Re it i &
S LA B AT R A B R SRS (R SRR IR AF . RS LOUY AT 2~3 HE R SKIIF BT (e, DU RE
HNBENLIRZE . B 2 (a) Poms AUEZR AR R TO0 T 4 B A2 tPRe f ORE R B 2 . e B AT 4R (R
AU AMFD JE4 | min BEESURAR AR RROER 2], ST B (40 min) ZAES G4t 39
min), ZEAE I EHE AR e U R MR E B, il 2 (b)) P

RS

() Az i FEBERORE 2K 28 il 2k (b) ALK Bk ok 5 il 2
K 2 BRI A S AR 2k (HEAKE, 3 mm)

Fig. 2 Mass variation of a single coal particle during reactions (Zhundong coal, 3 mm)
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ASCHUR TR L IS AAFIR SR BGRE . F IR KLAR S A E S R0 B R S MRS PE IR 520
SIS THLUNER 3 I 4 e R FRUR TSRS, BRAZRAh, HA SIS R 0 Beal ol CHEZAMRE
3mm. 0.1 MPa. 850 °C. 2%0:)-
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Table 3 Experimental conditions (oxygen atmosphere)

LiES BB AZ/mm S ALJE /1/MPa AL/ PC AT %
EARTIF CONIRi N 0.1, 0.2, 0.5, 800, 850, 900, 950,
FHEL T TR 2, 3, 4 2 1000 2, 5, 10

RAFLWTH CKEI[FO

Table 4 Experimental conditions (steam atmosphere)

GBS BB AZ/mm  SALJE /1/MPa AR/ C SALFIRE %
. HEAR 800, 850, 900, 950,
FHEL TS TR 3 0.1 1000 100

2 BHABRRAER
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RS COy S BMPEARSY, ASCISEI AR 7 X e Bk, X BAE & AT = AN i :

2C+0,—2CO (R1)
C+02—’C02 (RZ)
C+H,0—CO+H, (R3)

PR R R S SO RRUN P 3 Bl BB IR A SR AL IR o A 38 2 HLARSFRRUE A O A
HoO SRR i [ — € )R L HAR UL I JZ2 9 BB ER R R I, P I RURE PN 8 FLER T BB B PR s R 2R
SBL; [FRE, COL COp S5 W) AR L FLIR Y HONIIZ F 2 Farizs 388 ) 1k N 37 [X 42k o

HF LU ERA, 2R LN B

(1) FBRBRPRHERIE 25 7 [R5

(2) ARG THERE;

(3) WKL L AR 2444 5] A8 TR, Bl RS IURE Y A% A BE , 8 S SR A e 5 7 7

(4) FERIRBELFE B S AR TRIF AL, A% B W48 /N R e P AN S a5, AR AT IR AN
1% A8 S N 5

(5) &A% NI FLERY B AKFed BOANA I 2 I B =R A% i BT

(6) AN RERURLAN TR L 22 8] 7 A5



P 3 TR A 2 e AR

Fig. 3 Schematic diagram of a single char particle reaction model
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K, Rem WAL BTRRR S & U R NI I BRIEAE R, kg/ (kges), AR m R ULHIFRIZE (020 H20);
ke NEZMRPBLDEFRRE, m/s; S ERBRLHR A, m¥kg, T BRI A0 N )2 200k i &, BTEAX
PR AR P IROT R TR D Yo das MW ONEE/RBTE, kg/kmol; Cg o EFH AN AW, kmol/m’.
FEIR S S N R 32 B SARAE ANA TR S R 5 AT BOBE T I 20, R i e e AL R A B A X A4

BHA R B DX B S K REARRIORL T 5, A be 32 RSN BO B K. BRI, AR e 3ROUL s 7 g 8 475 1)
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L S 5
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K _ Dy aqm)
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KA, o4 NIKFREE CRFR A RIRKFE), m; deo NERVIIGKIAE, m; Dga NKENSEERY BREL
m2/s, AAET AR A 20k,

-1
0, < 1 1 >
D == + &)
eA 2, \Dymy  Dicacm)
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A, O A ¢ 43RS R LB A g K, 5 IO FLER R BRIEG Dy AN AR I 4 74 8L
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K, kine WAL R N REL mis; dic NBAZEAS, ms D NURTERTRL A BRI 2 B R E, m¥s,
f:

12 /
Do Tc 2627
em7C MW@/ Scoe

A, DeNFRAEFERALBRES M TR 48, BON 1,312,
FERANE SN Z BT Arrhenius 22 5 RIE :

Ecam
b= 259 (-7 (10)

FRATA T AcmMNE AR Ecmy S FERFIZEA K, C+O2 1 C+HL0 Sk R N3N 15 S 43585 A3 7
BT AR AR, SRR R A SMBAZ RS (dic) AW/, K5I )E, WA
dic=dco(1.0-X)!1"? (11)
X, Xe NBREeALE, I A HEE RS, B & N 20 B AL 30
Xc(m, 10=Xc(m, k-l)'Af'(dlc(m, k-l)/dC,O)3'

exp(-Dy) ©))

(12)
Re_(my
Ik SR ARG =P CO/CO, bufl, RISE4 R B (R1)5 (R2)FIAHXT KN, 5 4K FE AR BE A %,
KT B
N0, kn €xp(-10,Cy0,) Thno (13)

K, kg B ko ¥IFIH Arrhenius AXNEIREEREL, no WEIKRE RE, XL 1S HEEMEL, AR
R o S0 4 SR o
FER SR H COxv CO YA BGE 2 733l (kmol/kg/s) :
R R R
Rco:MC\;,)Z Mc.o, L Reco, | Renzo (14)
C ”C—02+1 MWC MWC

Repy=roe 1 15
€O MW 1.0, +1 (15)

3 &R0

3.1 C+tO, RMEhHEF

BT DL SRR AR R AR RGN [ RS R AR S A U RS FREAT AL, , I A 15 B = AR
IR M MBI Z Cheon) PAKSAG=H) CO/COL 73 BUAH KB 1S (ks ko F o), 4 (a) FIE]
4 (b) 43 MRRAFNREEFAFIREL C+Oo e bitE, B 5 (a) FIE S (b) 2 BIRRFEFELME T CHOy )
FEYHR CO LUl st 4 AN EE R . seitid 2, 4 O i@ [al i K, C+Op R F=H)H 1) CO 1E
PSR N ER ARG, 5 ERPEE 0 RAEBBEKMN AR CO,, SHEF#H CO/COo, t
Bl e SEBR b, S4B E AR, CO kS ERmPidE Oy RAE RN, N T H i
SERRIGL, S5 G SLI Ms AE, JEECSAE BEEATIUET 400 s I CO Al COL IR/ HT C+O, R NiPE, %A
(B L CO+Oy S N A] ZBE AT



() E GERD (b) #REL (900 °C)
& 4 C+0; M
Fig. 4 Reactivity of C+02

K 4 (a) RWL, SREGIRBIOHEZR BN, BEE IR RGN, C+Oy IS MPESE N, T HAEE R
SIS SRV RAF, RUJHRUR AR AR GRS HER Sk C+On AL RE TP A AR AL, AAERT R FEY Hl
BORLFLBR Y BSERIREMT . A 4 (b) WTRAE Y, 20 S S8R ROBNPE T B R T A S T I, R4
R 2 P SEI BB R AT R, 2L AR B EER T AR LR ez v T HE AR AR AT R A, AR SR A
SIS, ZLIEAR S SR R AT A K, A RE R S B E N NS, AT R T RN
ARIIBE TR N, B SN 5 S S A SR P TR, R G T 2R AR R S B A . = AR A
ARG SR A AR I A R S, U] 1 AR R AR (] ek

MBS () MES (b) FoRBIREE WG, SACIRBDIAR, BREMIA T RBAER CO, CO A pEM
Zo MIZRN RGN H, PRI S LR TS R W 22, RN WS ITIHON T, A
RIRERIEZIFREE, RIN CO/CO WU SR A5 RN TRANAE Ry 1205 2 Ja, B/ 1 o s B i
K, 05 CO KA, FFEERIMN CO/CO, =L 286 45 RN THAUL R . AR CO/COy ™
PILLBIRIBAU S SR 5 SR 4 RAFAE IR 22, (B H B S — B0, B AE RAE — @ REE BT USRS R
U REAUR

(a) P (HERMED (b) #EEL (900 °C)
K 5 C+02 [ B4 CO LL 4l
Fig. 5 CO proportion in products of C+Oz reaction

B 6 B N=FEL C+O, IRBLER R (hinwoz)) HINE SR MEERKY], FEEERE T,
JNEFRRZE (hinwoz)) RIS, HTHRMCHE C+O NV TERIZE 2.



KM Arrhenius 778 (2100 SFANFREE NI Kinwoz)s Ko A ko JEATAS M, 153 =FhIREL C+O, L[
IIFBHE MRS PR WRBATAL 3 1ES 800G R R IR R R K T0.95, Uil Arrhenius
JE (X100 PR R OCER CHOp S A BT FE R IR 5 R N TR R (kinwo2)) BALCSAL T2
CO/CO 7IBEAHRK BN 112 BHL (ks ko BT 02D

Kl 6 =Rkl C+O2 R BB 11 S B &
Fig.6 Kinetic parameter fitting of C+Oxz reaction for three fuels

% 5 =Mkl C+0: RNE) 11 -S4

Table 5 Kinetic parameters of C+O: reaction for three fuels

- C+0: CO/CO2 =¥ 43 BL (17¢-02)
Kintr(02) Ky Kn.0
Ac-oz 3.44x10! 3.45%10° 8.70x103
i Ec-02/R (K) 5557 -3.88x10° -1.39x10%
N no2 , 150000
R2 0.993 0.979 0.962
Ac-o2 1.07x10! 1.27x10* 4.91x103
I Ec-02/R (K) 5918 -3.57x10° 1.43x108
1 no2 - 150000
R2 0.997 0.965 0.972
Ac-o2 2.51x102 9.98x10% 6.50%103
AN Ec-02/R (K) 3284 -3.60x10° 6.32x10°
| no2 - 150000
R2 0.991 0.964 0.958
3.2 C+H.0 R BB hE

JS2FH b3k U £R R AR T SRS R IR BE T = A ORE C+HLO U e Niad A, il L4453 21 C+HL0 Ak
KN FIHEBE (hemo)s SERECRAMBAUA R WE 7 () A 7 (b) Frax. WK 7 (a) HrILUEH,
XTI, CHHO SN SZIR L MR, milld PRk Xe a1, W HAIE R 5 9 g
Wy e BRI, 2 W] BRBURE R R AT RS HERf SO CHHLO0 AL R R B A2tk . BT 7 (b) HATLLE H,
HALE FHEZS BRI T, 20T S KA S B BOR, - S B AR C+O0 JOWME (LK 5 (b)) HI4E
RAFED, =AE C+O2y CHH0 AL MR A58 FON LI e K, HEAMIER IR, i Te R AR )
B i AR I R A R M FAA I LR R S I T [ B[R 3



(a) HE GEEE (b) #EEL (900 °C)
7 C+H20 Jz Jvi 4
Fig. 7 Reactivity of C+H20

KH Arrhenius 772 (X 100 XA AR T 1 [ SO 28 R AGHAT 24, 1521 (R3-3) FEHTA T
5igfbre, WKl 8 prs.

=MREL CHH0 SRR BB 1S5k 6 Frw, HEARBE. WS EEAI L0 ) 3E Ak B 2 il A 88.1
kJ/mol. 94.6 kJ/mol A1 71.5 kJ/mol, F&HETEF 43518 4.82X 10" m/s. 3.79X 10" m/s F1 9.48 X 10° m/s, 3
HHEBHIE KRNI R RE R BT 0.95, Hi8] Arrhenius 75 F8 (20 10) A BLE A OCEE C+HL0 <,
S SRR P (R S R S 2R BB (hinei20)) o

Bl 8 =Rkl C+H20 SN 5h 112 S8 &
Fig. 8 Kinetic parameter fitting of C+H20O reaction for three fuels

F 6 ZMIREL C+H0 SALR BB 1% 5K

Table 6 Kinetic parameters of C+H20 gasification reaction for three fuels

R} FaHr R F/(mis) AL/ (kImol) HHIE R H R?
AR 4.82X10% 88.1 0.997
T TR 3.79x 101 94.6 0.995
AR 9.48X 103 715 0.986

33 EAFMERKESM

N TR FCE IR AR SR o0, R, B A SATIREE, 29508 2% 5%. <



MR FE N 850 °CH ZRAT K e 0 ALK BUK B £ M A 18 9 i, SIS ARED 3 mm IHEZR S

P 9 J b SR Bk = 22 A B2
Fig. 9 Effect of pressure on weight loss curves during the gasification stage

K 9 HISEIRZAE RRY], UKL Y 5%, UM 0.1 MPa T+ 0.2 MPa,  £EAH RN 21 i) 2% I
A AAFIREE N 2% 0, EJJA 0.1 MPa F+ % 0.5 MPa #1 2 MPa, i T-FHEIREEIE R, KELEMF
I ) P 738 KT 3 n a4 s N . R 77 0.1 MPa [ KR HE A 8.46 mg, 2 MPa B KK E T
£ 933 mg, KR AL T RNYE IR, ARG RBRREROR R, (et 7RSI
efh, fE— R LRI R NVIE R, 31— C+O0 MR N SEBR b, e % 2% 5 ZR O R AL,
TR E N 2% 1 K AR AL Y 0.87 mg.

SV NI T A TR B AR PR B 52, 7 BB UKL, B DR ION A R B R AR AL,
I SR AT SRR REE, BE R R AR TR, i e S AR RS R SR R UK E . B 10
(a) M (b)) From sy 5l o i H AR R 3 F AR RIS, A R B X A B B R B i 2 R R, SI2 6 45 xS
L) SALTREE N 850 °C, SEISMARIAMEAKE, #RBPRIAZ )Y 3 mm.

(@) AR (b 73 EAHF
P 10 SR B SAL BT BOR L il 2k (52

Fig. 10 Effect of oxygen concentration on weight loss curves during the gasification stage

ME 10 ATLLE H, Toi R AR %, 2 B BB SRR BE B G Iy R G OR,  IX R TR
FUHREE, MHFEARFI AR PRGN, SRR & A2 SN ARG K, C+Op OB ] 1F S S J7 A1 HEAT
MR A RIS, SAFIHEE A 2% 2] 10%, X1 R R E I 8.46 mg B9 INF] 10.68 mg; 440 EAH[A
B, SALFIREE M 2%3EI0E] 10%, %R R HE M 8.89 mg HEHE] 10.68 mg.

FEEE 10 () AIE 10 (b) AIED, SAHERFEAHEIN, SBE RS K BAAR, (H2KEHEMZAR
AR/, Ui B SN R S R AR B SR e /N T A AR BE RIS . ] 10 Ca) R WY, SAGFRIR I 73731



N 10%M 5%H, KREFRELIGRHNES, HBRREZNE, WHAURNIEEFERE, Ar#ss
PRSI (B 2079 760 s, Ja&1E 1480 s 2 A TA R PHRIRE . 0T 2% MU FIREL, LB BURE R LT
AR, AR BEAE LA BEATIRAS o SN A 2R AN RN S DUAH AR, &l 10 (b))

3.4 BARIRI R RS20

ST BRI RE S S B e 2 LR R E AR, R AR BUR AR A an ] 11 Fros. X
NHSA S N SAGTRE N 850 °C, JE /1N 0.1 MPa, VAR, SULHTNIKREE 2%. S2IG RN A,
K258 2 mm. 3 mm A4 mm, XF R RARHIIAE 5 &5 78 10 mg. 20 mg F1 40 mg.

P11 RLAE X A B B R H 28 e
Fig. 11 Effect of particle sizes on weight loss rate during gasification stage
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ABSTRACT The high-calorific-value coal gas produced from coal through fluidized bed gasification is used
as fuel in the aluminum hydroxide calcination process, offering advantages such as low fuel costs, reduced pollution,
and stable sourcing. This has garnered widespread attention in recent years. Using a pressurized thermogravimetric
analysis-mass spectrometry (pTGA-MS) system, the gasification reactivity of single particles of three ranks of coal
Zhundong coal, Zibo coal, and Honghe coal was investigated under varying gasification conditions and fuel
properties. The oxidation and steam gasification kinetics of the resultant coal chars were then determined for these
three coals under low oxygen and steam atmospheres. Results indicated that elevating the temperature within the
range of 800 °C to 1000 °C significantly increased the coal char gasification rate. At 850 °C, increasing the oxygen
concentration from 2% to 10% effectively enhanced the char gasification rate. The coal char gasification rate
exhibited a minor change with increased pressure from 0.1 MPa to 2 MPa. Furthermore, with initial coal particle
diameters of 2 mm, 3 mm, and 4 mm, the apparent gasification reaction rate increased noticeably with decreasing
particle size, leading to a shorter time required for complete gasification. It was also observed that the higher the
coal rank (degree of coalification), the worse the gasification performance. Incorporating the influence of three gas
mass transfer resistances—pore diffusion within the carbon core, ash layer diffusion, and external boundary layer
diffusion—a single-particle char reaction model was developed. Kinetic parameters for oxygen/steam gasification of
the different coal chars were then determined using the experimental data. This model accurately predicted the time-
dependent variation of the gasification process over the entire reaction cycle of the coal char. The gasification
reactivity characteristics and kinetic parameters obtained in this study provide a valuable reference for further
refining coal gasification processes and promoting the economic, clean, and efficient transformation of alumina
calcination.

KEYWORDS coal gasification, reaction kinetics, coal types, pressurized thermogravimetry, single particle
model

HIGHLIGHT Based on a pressurized thermogravimetric mass spectrometry experimental system, the
gasification characteristics of single coal particles were studied within a broad range of operating conditions for
three typical coal types with different maturities in China. The coal char gasification weight loss process was
analyzed in depth. Furthermore, a reaction model for individual coal char particles was developed, and experimental
data were used to determine the kinetic parameters of oxidation and steam gasification of the coal char. This provides
valuable insights for the accurate simulation of the coal gasification process and the optimization of gasification

process parameters.



