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Deterioration of Blast Furnace Coke by CO, Gasification
Tetsu Nisuy, Hiroshi HARAGUCHI, and Yoshicki MIURA
Synopsis:

The deterioration of coke in the blast furnace was taken as the change in coke size with the reaction

between the coke and CO, gas.

carried out, using apparatus for measuring coke strength after CO, reaction.

as follows:

To clarify this reaction mechanism, a series of experiments were

The findings obtained are

(1) The process of progress of the reaction between the coke and CO, gas can be analyzed by a

single-particle model.

(2) As a result, a homogeneous-phase model or an unreacted-core model may be considered to

represent the reaction type of lump coke.

(3) When coke contains a large amount of isotropic textures, the reaction proceeds at the surface.
The type of this reaction is close to that represented by the unreacted-core model.
(4) When coke has a high porosity, the CO, gas permeates the inside of coke lump along the

pores.

The type of this reaction is close to that represented by the homogeneous-model.

(5) The difference between these two types of reaction depends on the matrix nature and stru-

cture of coke.

(6) Based on the above findings, the conditions required of coke that is not readily reduced in size

by CO, gasification are proposed.
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Table 1. Coke sample used.

Proximqte(d‘z) JIS pPoreness

analysis priv |reac st ue Apnar(fe?t Poros- Tota% pore Flne1 pore
s |tivity specific|specific|ity volume | volume

Ash V.M. | T.S e) | P [gravity |eravity | (@ | (emi/g) | (am/)

Conventional
1| doke 11.410.6|0.61(83.5| 22 |[31.8

Caking
I|additives 9.710,5(0,61183.4| 28 |34.4
added coke

I

Formed coke |11.4|1,3[0.51(85.1| 49 |27.4

0.98 49.2 0.502 0.145

0.90 55.1 0.611 0.124

1.20 37.9 0.312 0.114

Optical texture (%, Vol)

Isotropic|Mosaic [Fibrous|Leaflet |Fusitlike {Anthracit

20.4 43.1 14.0 4.0

22.0 22,7 | 12.3 4.7

18.5 0
22,6 0
20.0 18.3
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Fig. 2. I type drum tester.
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Fig. 7. Reaction model of a single particle coke.

Table 2. Analyzing parameter for CO, reaction
of a single particle coke.
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Table 3. Results in case of 1100°C, 5N1 CO,/
min, 2h.

Sample “ | e, |RI, |Gy | €n |RIg | Gy | €0 |RIc| 6
@ @ [om| @ @] @@ || @] @

I 26,0|62.6(0.4 {11.5|100(1,5 11.2|31.7|8.1 (3.3| 6.2

1 |33.7[49,4|0.65(17,8|100|1,58| 8.4|22,5|7.77|7.5| 16.5

I }43.2132,7|0.85(23.5{100(2.9 |19.0(38.4{6.65|0.7| 2.7

=15,55mn |
(16.5%) /]
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( ):Ga 6Gp, Go .
Fig. 8. Changes of particle diameter and reaction
index of various coke by CO, gasification.
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Table 4. Relation between boundary reaction
index and properties of coke.

Sample w?%?ts:]éj(ljndélége%\r’ﬁm reactivity |1 SOLFORIC Iporostty| Ms1
(%) (AG) %) (%) (%)

1 21.6~18 22 20.4 49,2 |31.8

1 23.5~24 28 24,0 55,1 (34,4
i} 4,5~2.7 49 40.3 37.9 |(27.4

DEDY Sz b b, Tihobb, EHNAKROE
FEEBDS\2—27 A GBI 3, A%, BEOEIA
Bz R X ONATR, BifoEEZEL HHE L CREA
PNODORIENHEA TS, ZhiX, =— 7 ADOWFHE
o > HEFHEAKIZI BT CO, ¥R EDORER
2P~ LS b blELZDRhA. ZD XS
CERED LORIGEHRRE WD G (FOLH) o» Ak
KpMEV. —F, fAKOB =2~ 2AFERBIDI, C
WoH ALK 20 F % L @S L Xy HET S L,
CO, 7 = & ORIEH FEilin b KIS TRL, #A
PEILAETEBE LT a2 — 7 ABAB~REL, ¥ A L=
— 7 AL DORIGHBEAR TR DO TWBH T LERLT
W, FhiedhhbbT o BAkEVLDIE, Tablel iz
RBlLicX s, REM k= — 7 ABEOREYRT <A
7R AP VY IAEEABWI LR IBDLEZDR
5.

DX, 2—27 A% CO;, ¥ALREI®LE, Kt
Ba— 7 AChH PRI 5 2 (FEIE, TBFI A
600 [HiE) 7-384, —9.52mm ¥MbT 5 BEO K A
IEREBRARIGREELSZ ERL, chiz—7 A0E
B X oT D X5 e bT50h1onT, SE0—&#
DOEEER S B, Table 4 tRT Lo EELAE
7. BRAKIGERS g H 5 0IE, #¥ AER 20% & 40
%D 2 KM O ERFBERE»D EH L2 TH5d, ZD
Eeabhs s TE K5 4 600 ElEsdh L Lic
BRARGERE, 2—7 A0BBICIO>TARES RS,
ha, 2—2RADED Y 5 B RKET Do
THErT 5729, Table 4 ICIX BB OMERD 5 BEH
BAHLORHE L. ZOKR IV O¥FDOZ by
5. Thbb BARGRO—BNMNIV, bTHERG
T —9.52mm b LT L F 536D X JIS sk
AREL, EHEEBEERNRE L, HOKILFENPNZ
W2 EMLHELT, Zoz—27 A1k, CO, #AED
Ritx S vwa—7 2 ThHb, FORIGHEBILERER
NODORIEAFTRHATHS. —F, 22— 7 AEOHWEY
RF=A27vA L LY ZADHEIPNEL, 2 —7 RBED
FEANBE D, FAEDORIGEEED SO RIEAE

— 48 —



Ha—y 20 CO, KISICX 3 MELL 49

R TIEH DY, DO h a— 2 AMEENH A TLL
ELNRIEZTH E, bTrHBEICH L TERTY
IR ISR LTL % 5%c®, BARKIGEI NI D
tEZbhb.

Zhiestl, BAKGERO—FBRXTbbRig#L
CWRRHID W, JIS RtH:, = — 7 A% Hk
BRBELEPRREER R T, REKALEN 55.19% &
BN EnD, FAE 22 R LDORIENERDOLDRK
B ZBEND DT, FANRGICEH > THT
TREL, AT TLRIGAETT 3. Lvl, <47
RAMVYIADENREL, KIBEORESI 12D,
2 — 7 ZARNEARIGE Z0CH—EoWEB R LT
a2 — 7 ABMHAHE L. Zoked, BRAKIGRAEW:
boLfErEhs.

ZDLSRa—7ADHE, BEo\WLoT, #
AL a— 7 ADRIGIRBCEZX AL, FORR,
LOYENTHTHENPS R Y, BRRKIGRC K E 7o
E=RBh5.

4GENE, TEFS A 600 EEEs #HHE: LT HH L
2, COEGRROERC LT, BREERIZIELS LD
LRI, ZoBRRBELTIE, $BOBRHBEETH
5.

45 CO, RISICKDTHMEIELIZC WV va—2 2D&4

2 — 7 ADEFRC BT 5 REHEyY CO, ¥R LD
RIS X 2RBRELELTELR, CO, wRE a2 — 2 2
DRIGT %R = — 7 ADMHEE 2 5 = L2 X o THE
L.

— I BRI T & Btk & O RS, 2o % 4 S
BEzZbhD. 101, FTaftr’—RBeRIGL T
g4 F—HeTr) &, b 5—o1k, RISREIK
ok & DR FAB~HET L, FORIGRE L » N
MFORLETRRIEHTH 5 % 1 7 (RIS EF 1)
DHETH . *OHE&R% Fig. 14 iR+,

2—7 2% CO, 2 &R Fig. 14 R LT

Homogeneous
reaction model

Unreacted
core model

RI=0 RI =0.5 RI =0.9

Fig. 14. Reaction model between solid particle
and fluids?.

TFADELRIGHL, o— 7 AOHEME (K7L - K7L
BEREE, SALEBEN — A VOWE) LoB MR TREL,
HRMELIE \Wwa— 2 R” DA 2 —SBEBER L.
ORRIGE £ F A CRIEDEFT 52— 7 2
g

|2 — 7 ARHORIEMA X <, KILK
]@m§wz—ax(m=&ﬁ:—¢x)

@E—HETVTCRENETTE 222
4

}%ﬁ%k?<,iﬂﬁﬁ<,ﬁm&

DEV2— 7 A

—7, BFOREL, 0292024 FDa2—2AD
ELHAHEEF LW ERTHS. ZOMELBERST
BRTAHIEIHELL, SEORFNBE CH 5. La
L, 2= 7 2ADEFRCBTHRED > L, BRHMELT
DEHEPRIEECTCHHEELDONLDT, 2—27AD
K LRSS & OBECET OB R T or. 2 -2
ADOKE, BREBRER E OBFERL LTI, BEDS
RRALZHEY LT 5.

K={(1/Dp)1:3- [ (54-1-45h) +38. F1.4]} x 103
Dp : 5mm kD FRE (mm)
h:5mm L) EONERE (mm)

F:5mm [LIToHK (-)
K : BREGIEH

COREFIALT, CO, ¥ ALRIGIEES 2 — 27 20
BEZELD, BKEINEBRC L0 X 5 ET 1%
EFARNCEHEL, Fig. 15 w¥ :dTRLE.

oHomogeneous redaction model
Zlntermedmte -1

“ -1
®lUnreacted core model

14001

Gas permeability (K)

Particle diameter (mm)

10 20 30
Reaction index (%)
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