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Influence of Alkali on the Coke Properties

Michiharu HATANO, Tomio MivAzAkI, and Yu ji IwaNAcAa

Synopsis:

Experiments were conducted on the influence of alkali on the coke properties and the following results

were obtained.

(1) The rate of solution loss reaction is dependent appreciably upon the adsorbed alkali in coke ash.
(2) There is little possibility that the alkali attacks the specific coke texture selectively.

(3) It seems that alkali acts as catalysis for solution loss reaction.

(4) The remarkable gasification of coke with alkali degrades the coke properties and makes worse the

gas permeability.

(5) Control of the gasification of coke by solution loss reaction is an effective method for preventing

the degradation of coke.

1. #% =

BIFEAG S FRCEL AT MBS 745 Y
L, B L ORI A S 7L L b iciFshic i x
NHZERHMBRTNS. UL, £E LTk
EREEUTRPBERCESEY SIS nb, &
ELRESHEARIBESh T\ 5.

(1) FEWERER IOFEEA

(i1)  gRA OBLE T

(i) 2—=27ADYY . —v,v- v 2 K

=75, TR VG - BEER < DR L OB
KED TAnY NEBERL TS & &5 SERAT
EWﬁbaﬁ&ﬁ&mb,:@ﬁﬁ%ﬁ@?%ckm%
FOREHFECEDOTHBDTEETH S - LB h
%.
FHE CHEAEERE B 207 40 Y Dy ARG
REDE, =2— 27 AWER L0 = — 2 2B O Lic ks
LEFTRESF OV TRHY LR oWk~ 3,

2. BRACBIZI7ZLHYDOEE (FIFEE
REHERYDC K BB

L O/NE 2 BIPRAHEREY 25, FREMEC
BTETAn) ODERELRBE L& =2,

(1) TER7 v ) BEZEAROK 10 1oz 2.
(i) TEREEHEI 1100°C I ko gESc, &
BELTURY » 7 bhBA PO LECh S,

(i) 7AnyfERCIx KO 1z Na,O kpiics

, TR 5:1 ThH5.
LS LR bhote. BFERKET S 7 A0 U REL
COLSEARTH BRI BETHIICL b b
T, FATRIL - BEe VEL Tk 0BDT7 Ly
UONEIRTESR - BRI A LI VAL VB b
zZbhb.

ST FARER LT A% VIXFRERAS 5\ L
BWER BT 5 LSRRI MR T3, *
7z, %ﬁmthTmFm.lK%¢;5m%ﬁ@ﬁ
Ko BEHEMERA L LCEE ARSI RS2 — 2 2k
CBIRT % 2 RIS h, BIFRESKES>TEAL
BIOF LD TE T3,

TIT, BFNERT 57 A0 ) O%EY, Hiico —
7 AR & OBIRICE AR B CHE L.

3. RBRAFBIUEBRER

31 32— 2DH RERISEE
3-1-1 EBFHE
%&%E@@%%FQ-ZK%?.%%Km%ﬁ%%

* WEAn 52 £ 10 ARSHEALICRE HAFm 53 & 11 { 27 A%ff (Received Nov. 27, 1978)

OERE BT R PR R RIS v v &
Laboratories, Sumitomo Metal Industries, Ltd.,
314-02)

(Hasaki Research Center, Central Research
16 Sunayama Hasaki-machi Kashima-gun Ibaraki



1510 g & M

% 65 4 (1979) B10%

Before | =
XC"‘"@"% s | ; l 1~
- T H

i |

2r 2

3r 3

41 4

5t 5

61 6

7 7

81 8

2

:V )l

;i |
14

151 15

164~ 6

17+ 17}

| . ] I — ) i i
535 40 50 63 520400 W0 0 0 20
r'" Mean size of coke tmm) Drum strength of coke Reactivity(®/) { KO+Na.20)in ash(®/)
@) D&%HM {c) (d)
( c

Fig. 1. The longitudinal distribution of mean size, durm strength of coke, reactivity
and content of alkali oxides in coke ash.
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Fig. 2. The experimental apparatus for gasification.
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Table 1. Experimental conditions for gasification.

No. | Symbol | Kinds of coke | Reactivity(%)* | Temperature(°C) Pco, (atm) Ga(SN‘;‘;"I’IVﬁStC

1 O 1 000 0.17 12.0

2 A 1 000 0.72 14.0

3 ] A 30.0 1100 0.17 12.0

4 X 1100 0.72 14.0

5 Y 1 000 0.17 12.0

6 A B 51.0 1 000 0.72 14.0

7 ] : 1100 0.17 12.0

8 * 1 100 0.72 14.0

9 ® C 31.8 1100 1.00 5.0

* Weight loss after 2 hours by reaction with 5NI/min CO; gas at 1100°C.
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Fig. 3. Effect of alkali in coke ash on gasification
rate.
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Fig. 5. The experimental apparatus for measu-

rement of coke permeability.

Table 2. Experimental results for measurement of coke permeability.

Fig. 6. The experimental condition.

I I m
Alkali Without alkali With alkali With alkali
Alkali in coke ash (%) ~2 5~7 12~15
—10mm (%) 1.0 5.1 17.2
Mean size (mm 18.2 14.2 9.3
Permeability resistance (=RK, MKS unit) 1075 1805 4 701
Degree of shrinkage (=a, %) 6.6 11.7 40.0
Amount of gasification (%) 9.5 17.6 44.1
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Fig. 7. Effect of alkali on solution loss reaction.
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Table 3. Coke strength and alkali content of burdens obtained by water quenched

blast furnace research.

Item H BF. I B.F. J B.F. K B.F.

Coke strength DI’ (9%, before charging) 82.0 80.0 78.0 80.3

Coke strength DIii*(9), tuyere) 65.8 77.0 72.0 73.5

Adsorbed alkali in softening zone (kg/t-p) 11.6 6.2 6.5 7.3

Melting level (m) 3.0 7.0 5.0 3.0
Type of melting zone Reverse V | Reverse V W Reverse V

Production (t/d) 581 3 289 2 268 2187

- Operating results Coke rate { kg/t-p) 527 471 387 471

Fuel rate (kg/t-p) 554 502 465 514
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