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Abstract

First, the bag ash, gravity ash, pulverized coal sintering machine were made of carbon pellets, high
temperature self-reduction experiment. The microcrystalline structure was studied after pickling,
bagging ash, gravity ash and pulverized coal. The carbonation reaction of the three carbonaceous
materials after the pickling was carried out by differential thermal equipment. Finally, the kinetic
calculation was carried out. The results show that the rate of metallization after reduction of car-
bonaceous pellets is pulverized coal pulverized coal particles > bag ash carbonaceous pellets >
gravity gray carbon pellets. The degree of ordering of pulverized coal¥, bag ash* and gravitational
ashv carbonized microcrystals increased in turn, and the gasification reactivity decreased in turn.
The apparent activation energies of bag grayv, gravity gray" and pulverized coal¥ were 136.64
kJ/mol, 88.00 kJ/mol and 181.12 kJ/mol, respectively, calculated using the homogeneous model.
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1. 518

PR T 2RI S m i bR R KR I R R kil 2 —, WA 2B, nREERIK, KA+
g gy, BORERIAEE, RIS AE[L] [2] [3] [4]

W B AR R ) 46 F B BBR [ T DA 3K [N o Fe C S5 VB IC 2, B N AN 38 X AR T IR 2990
TERE[SIR A T i R AR K E N EAS T REAY, IEER G IR R I 2, 45O S0 4 R R SERR A PR 4
PF, HEFF L ESHONREREIRE 1200°C, #5HEHF1A] 30 min, ECIN 15% TS, BRIFIBREE N 0.8, 5KEE
R[6]%- Mt RENS . 25 IR I E W 45 F IE S IR G Wit 5 VA8 3 7 B tE T 245 1F: RS RIERRE 1200°C, k5%
5} 18] 35 min, R AN 10%. Bidr Rk E] 99.76%. &S [7] 4 IUH L ER B AT DLAE 55 44040 R
THHMTIER, HrRERBA R A & R AR . AR I T . ARS8 R I B T B
IR R 1350°C , i Ji B[] 30 min, FC AR & 4% 25 1F T [ I B 26 R0 4 Jm A6 28 43 31l 4 99.75% 11 99.46%,
K& 773N 45.63%, BRIEIWCRN 95.76%. XK [9] 50 71 K LB AL J5U R I8 i BL e mI A6 20 Bk s b
FLITIR T e . FERE BRI 1423 K, 56T 1] 180 min, #rkbKi4% 9.5~10.5 mm Mt T 24U T, &
WL ATR A A 99.2%, R B b 4 A

FyHME N MR S BRI TUAT T ORERF A 5T — 7 AR R AE 8 B AT R IR =
T A3 R0 T SRR 7 v o mp R P 3 00 5 5 —— T ok P 9 i 24 2K A SR SR A5 B A v o (R AT
H[10].

EHT(TGA) O iz FH T RAEREL IR Be AT NN B J1 220 50 . TR X Al 2% 000, T DL T R
BHABEPeRe AL . SRURE R BRI TN R 1 S S B, 7R SERRIE L T RS 88 R ARk, A
UL ARSI T V20 S8 J1 S S R0 DL HE R T A S NI R . (R IES ik, IR A R BR AR K R
SRR 2 70 R

P BRI S KE C ook, 1T DURI F FEm ot AR Bk 45 R S 7)ok il 2% S Bk 141, (H2 0T
T BRA T PR (10340 S (R T A D o DRI AR SO v P AR A A SR AT SR B I T X SR, ) % B
NETRRER A, BFFE L S R X S BRI S 1 RE i, O Tl A P A 22 AR B

2. SCI§
2.1 EREER
S ) B ERCA B A S KA E K, HASE R e 1 TR
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Table 1. Chemical composition of dust, wt%
= 1 BLEMLERS, W%

V= TFe C Sio, AlL,O; Ca0 MgO K Na Zn
&SRR 47.52 23.40 5.15 2.45 3.27 0.45 0.054 0.07 0.24
e R 37.45 31.10 4.85 2.58 2.41 1.21 0.476 0.68 1.17

2.2. BRHERRAR

V0T 43 Ja Ry . ATASIK. B K 4y HIFREL 20 g A SR\ BB AR, N 200 ml 6 mol/L LRt
AWHERE, KBFSAAE 75 CIIE KB BRI, R 12 h J5 FZR KO F B e as g, REM
Dele e =k L EBR L R, RGN A TR 2 h DLEBRFES T K. HHRBRRINEZE S
TR, BJSFBIAE IRE R, KRRV IS BORE fh A A A Y R

2.3 RS R M ERLLE

BRI Y. E IR YRR YRR R, SEIRAXAS A HCT-2C BUZEA A (i 1 FiR). H&A
PRI 5 mg, OB JE ], 3N 100 ml/min #) CO, 1E NS, FHEEZ Jy 10°C/min.

3. LWHE RS
3.1. BRARER RN GH

N T SRR BR AR TE SR AR DR, K Bk A2 A AR A EAT TR e, 4% 2 D RUE AT i) Tk 73 A o
PR o — BT K 73 R R 73 120 0.3 BRI, [ k3 S 29 4E 90% LA L.

N FEIR BRI FP B O S RIS T X ERRTI T, 1R 2 R AR Y. E
UM Bk i XRD B . AN _EAE TN B RRYEE IR B R Y ATEEA Y ELIIRY, FLAT S g Ve A i
AR, HLUE R IZHT RS VAT A Bl G5 A 7 AR B T vt o XA [T S R BIA AR AN B 3 K
FBR R WU R SR AN AR AR AR IR, LB AR MR 5 7373 O 44.99%. 13.47%, RIAKIE T
RMFERER. —BERA PR & T, MR E R & B s, A28, BImKA
AR AR T E 1K

XRD FT5I AT RIS S s 240, ARG 2 B0m] DABET A oA SR RE . b AT

A

oy = = 1
% 2sin6(002) @

0.892
/3(002)cos 6(002)
0.892

™ = 5(100)c0s 6(100) S

L = @

N=l 4)

d 002
A g FHEVER)F i 5E: 2 X ST, 0.15405 nm; 0: HFRAEWERTS frs d: fdh 2 IATEE.
K3 NWEBSEI RS R, MRS LA PR, R PR A Prgin. xf RS
M =R, AH57 2R IHERR i E Lo AR I3~ R HE R 2 K N AR A R ™ <A 48K ™ < E K™,
LB (4 Bl s 5 A RO e AR P T8 T
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Figure 1. Integrated thermal analyzer diagram
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Figure 2. XRD pattern of samples
& 2. #EmBY X SEITH EE
Table 2. Industrial analysis of samples before and after pickling, wt%
2. HMBERIENITA 2, wi%
il Vg Ay FCq
FTESYS 4.03 65.57 30.4
R e HIIK 3.59 73.71 22.7
TR 8.63 7.71 83.66
Py 15 4.95 93.55
LRy AR 211 5.86 91.03
Cy 1.23 3.15 95.62
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Table 3. Dust parameters and microcrystalline parameters of coal dust
= 3. RAeRFEMIHESE

bl 26 (002) L La dooz N
R ek 25.864 1.182 1.494 0.177 6.694
Hky 26.092 1.353 1.441 0.175 7.723
TR S HEHIKW 25.676 1.557 2.552 0.178 8.758
AR 25.814 1.722 2.638 0.177 9.735

3.2. RREHBRISHR N

AT B A AR RN S-SR, A S8 4 O B B 5 S AT TR) . B ok P A e e SR B B R
TSI AR AR (A OSBRI A S N ) R B SRS AR ace
_my-m
m, —m,

e o BASARPBIIFEAEE: mo: RVVIETTE; m: RBER IR m,: RNMEATE.

Kl 3(a) A =Mk JE R SR B o SIRERC R M2 . EHRAE o 0.1 B, LK"Y, HIjKY
VR Y I ST 553 880°C . 912°C 779°C, M B R e Ml 7ERLR o N 1R, Sibx
RIgEo, AR Y. EIK Y Bk YRRk Y ORI ORISR S 43 i 1212°C . 1217°CHH 1129°C,
TR B SR 45 TR L AT TR 80°C 22 A7 o = il JEURI AR S S L T i P8 R 5 SRR 251
PRy W <AidSK M < HIJIK Y

Pl 3(b) A =Rl SR B SAC R S () DTG #i 2k in. A4S FIEE S W B0 7 AN, 5 A 06 %o o
RS TE K, ok " RAFE— AN, (HIEAE KT 5 AOE R 7 . BT A 80K W R )2k ™ ik
U A2 E A RS R AR AR 2EL R, PRI AR TR R R SLPEAN ], BRIt R T R AN o S RO i K SR R
> ALK > EJK Y, KA TR R B TR, AR R S Em T EIKY.
HA S /N BE DX TA) 45 o B A K S e s 2, UG AR . DRLIke ] DA o8 =i Ji 7] 1) Je
PRy R Y > AR Y > B
3.3. IRMISUR MBI IZE S

ALK IR Y SR SRR 2 IR, 5 S I RFIE 2 500 1k WX L
Pl JE A R S, BRI AT B 32 b, R B RS AL RE, DAR I R N . BRI SR
N M) - AT IS N, IR 2 23 AT S S N Bl 7 2 AT 9, AR SOR FH 3 AR AR
BT IR, HRIEAN:

®)

Da

Ko ke BAULRBHIIMELHRE, min 't o BRI LE,
DL\t (a)= e 7 f (a)= Ae T (1-a) @)

Dt
A o AN ENE, t NEE, ming E: &MNELEE, ki/mol; T: RMNIEE, C; A: 18
BT, min .
X7 O A 2

o
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Figure 3. TG and DTG curves of carbon gasification reaction
& 3. SRR TG 1 DTG fhzk
da E
Ih—-In(l-a)=InA-— (8)
dt RT

¥ In(1-a)—In(de/dt) xF UT H origin AT LA, HORBEMIE 4 Pios. Mg RSz
L FRIAUL B 25 SRS AR AT

H AL & 45 AT LRI D) 5 S N3 4 B ARS8 Y B IR YRR Y R ILTE AL R 43 N 136.64
kd/mol. 88.00 kJ/mol 1 181.12 kd/mol, i R % R*#RE, 40514 0.9936. 0.9945. 0.9923. iFHILAEM
INBIR—UCRE K < AR < Bk Y, InA HBENERIFEITT .

VPRI, G SRR SR B )12 S8, AFTEAME SR, i Essenhigh 45 IR Bl £k
MITREE . RN SN R I AEEAME RS . B 77 FAME RN [ ik s A 20 9

1
InA:R—TiEaJrInA 9)
b Tie SEBNIAIREE: A SEBNJTAIR P RO B N TE A 5
TEALRE Ea FRIGI R SN 73 1 BIETE RS I B 7% I i N RE R, AR AT 7 A 8172 OB Fi
A R ) 7 AN IR RE R 8 S B DA A, AELFR T DR PR3 K AT 390 2 A AR R A, A
LG KA. BRI, FRETR TG INE K T R N E AR, AMEE T AL RE G RN B R R A BRI
K5 AR ™, B Y R R AR A BT ok RS 1, BT DUE 3 R EUR AT
LR R, MISCRECH 0.9915, LB HAFAE BN J1 A MERN

4, &Eig

1) FEAERRE T, SRARIR/NT Y R S iEkE > MRS kA > =K EmIKkA .

2) FRVESE = PRSI 1 05 7 2 P O HEAR 5 B L R S5 7 X SHE A2 25 NEL N 9k ¥ < AidS kY < &
FIIRY, B FEB A A 2 A8 A AR 12 1

3) R JE N S BEEAR YO BR  > AASIK Y > K Y. SRR A AT RN 1S B A
AR, IR YRR Y BRI IE AL RE 2 ) A 136.64 kd/mol. 88.00 kd/mol A1 181.12 kd/mol. iFH1LAERN
Fa 1T B FARTES) S AME R
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Figure 4. The linear relationship between In(1 — o) — In(do/dt) and 1/T
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Figure 5. Ea and InA dynamic compensation effect
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Table 4. Kinetic parameters

= 4. MNFEBH
IEJFEFIFPE Ea InA R?
AR 136.64 10.36 0.9936
HIRY 88.00 7.54 0.9945
B v 181.12 14.59 0.9923

4) ATARACRNE 77 ¢ rp (B A SR BB ARV, RTEAE R P LA 1 5 B ER AT S 7 753 4 4
C/O R PRIEE JRILE

& H
[ 5K 5 ARl 5 4 % Bh I H (U1260202)
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