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Factors Influencing Properties of Dry Quenched Coke

Yoshiaki MIURA, Hiroshi HARAGUCHI, Tetsy NisHI
Tkuo KoMAKI, and Yoshihiro Kocusar

Synopsis:

In order to determine the factors responsible for the improved properties of coke quenched by the USSR
type of dry quencher, study was made by conducting quenching and reheating—cooling tests on the coke
produced in a 1/4 t-test oven and commercial ovens.

The tests showed that the following three factors are influential in property improvement while heat
preservation in a pre-chamber is not related with property improvement:

1) As to chemical effect, unlike in wet quenching, water gas reaction does not occur in dry quenching,
resulting in improvement of surface properties of coke.

2) As to heat effect, dry quenching lessens residual stress in coke lumps, resulting in improvement of

internal properties of the coke.

3) As to mechanical abrasion effect, the structure of dry quencher serves to remove fragile parts. from

the coke.

Internal structure models of both dry-quenched and wet—quenched coke are illustrated in the paper.
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Table 1. Blending ratio of coal charge used* (%).

: Good caking | Soft coking
Hard coking coal coal coal Slightly Anthracite
American | Australian | Canadian Russian Domestic Australian caking: coal
6 18 11 6 23 21 12 3

* Sampled at Tobata coke plant, NSC
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Table 2. Comparison of coke size distribution
between DQ and WQ coke in reheating

~cooling test,
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Fig. 1. Heating pattern in reheating-cooling test.
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Fig. 2. Comparison of average coke size (Dp)
between DQ and WQ coke.
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80
8
2
{o g a Dry quenching
20t ®ma Wet quenching
(n=8)
10F
) R S SRSE ey e 17
0 1 2 3 4 5 6

Number of shuttering

Fig. 3. Comparison of coke size distribution ac-
companying by shattering between DQ and
WQ coke in reheating-cooling test.
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O Before conditioning (%1:. oven coke )

{. Sized ( Commercial CDQ coke )
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a : Difference came from quenching method

(due to thermal stress, micro crack ete

8 b : Difference came from factors except

' quenching method ( due to sample size,
carbonizing condition, coal blending
condition etc )

Difference of average size (DQ-WQ) (mn)
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Fig. 4. Change of difference of average coke size
accompanying by shattering.
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Fig. 5. Comparison of DIj}’ index between
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Table 3. Comparison of DIf® and DI’ indicies
between DQ and WQ coke in reheating-

cooling test.

DIl50 DII50
No. Sample \(n:?)) \(n;o?))
1 Original 84.5 18.3
2 After dry quench 84.4 18.8
3 After wet quench 84.3 14.1
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Photo. I. Scanning electron micrographs of surface of lump coke (1/4t oven coke).
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Table 4. Change in DI!2® index of commercial coke
during CDQ treatment.

Aft ft
Sample e%gﬁymhmg ériipiﬁgg
Dry quenched — 82.7
Wet quenched 80.0. 892.9%

* Obtained by passing the WQ coke through CDQ equipment
during the repairing term of equipment.
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Table 5. Comparison of after-reaction strength
(RDIi’) of commercial coke between

CDQ and WQ coke at Tobata coke

plant.
FZ)G March| April | May | June | July
CDQ coke] 81.6 |81.1|81.0(81.7|82.2]81.1
WQ coke 79.4 |79.2|78.4|78.7|78.3|77.8
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Fig. 12. Change in RDI}} index of 1/4t oven
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B o £EIRER % FAx LA Fig. 13) 2, @
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Fig. 13. Property of each part of a
lump of coke.

(1) ZERBIOHE
ERI LU, BEARERIOEBRHWRA 21V

7O 2HEMNE L2 bh, Pre-chamber Toh £EU3T &
AYEE LT\, ZhBbDRAESR Table 6 T/RL

7o, Thbb, BRESCOWTL, X bRALFHIE
& UTKE AMERIGH R ba\ 2 L2 X 5 REHERD
W3, BIOBYNHEE LTSI b LT
X AHHMEROBED 2 DT bt bhs. HWHRAIA & €
SA UV IRDOWTIL, BRI X BT OBREDR
Th5.

72T, ThHLOEREERL CDQ SLUTWQ =

Table 6. Summary of factors influencing upon the improvement of property of CDQ coke.
s B

No. Factor

Physical /chemical reaction

Effectiveness

Dry slow quenching

1 1) Chemical factor occur

Water gas reaction does not

Improvement of surface property:
lower reactivity

2) Thermal factor

Thermal stress is reduced

Improvement of inner property:
more uniform size distribution,
higher crushing strength and
lower reactivity.

2 Mechanical stabilizing Mechanical abrasion Rejection of fragile parts:
higher abrasion strength and
lower reactivity.

3 Retention in pre- Making temperature of lump No effect.

chamber of coke uniform
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Table 6 1% & ZEROMEL, EiRBET 2
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- 12, 0L AR —IRBEO—2THY, £ OMIRIEHR
BEEOITBOZIIRE DT, F— 2 BFIINY
Cxcm = mim KB L2 T o, Tiobb, 1/4t Pk IOERF
Fig. 14. Schematic drawings for the structure 27D %‘(ﬁﬂ(‘}%ﬁﬂ?ﬁ*ﬁfﬂ‘ BIT % WEMED FafEE
of CDQ and WQ coke. Table 7 ~¥ LD URLED, ThbDF — X EDOWT
¢ Table 7 ~pFEE L7 X 5 7o& L HCH, B8FR%E D8
— 7 AMMONEEE Y BRI UiV oot Fig. 14 T LCREIRL, iRk Llicfior —238#FE LT
B2, Tiebb, CDQ = — 7 AXKEIRRELCEDL Table 8 DX 5/ciEEBr 27 HROBEILLIMN &
TR VAL . WQ = — 7 R DFEEL, Kikw LT, ZDFENLEZEEROKIEOHFHFERR I OHRORE
LRI X D BRRABAEE S h, g lA Nl ERMLILNTES.
SHLEVBELLIBIL LTS, S LIBARTIE, (3) RAEREAECETSH CDQ FHECDWT
d CDQ = — 7 AREFZEBRDILH, WQ 2 — 7 AREH B UDER DN X 5, ARE T CDQ =2 — 27 AD
NERLTWHLDLEEEINS. B BT A EEERICOWVTHE Licicd, H#E
) cokohEgEeTAEEL2 AL, CDQ = BERO—D & UTREREA ORI WTR & L 1l
—r72k WQ, 2— 7 ADZBHROELXHBTES. Hispsote. L l, ERT - 23 E5RE~RBEE B
bbb, ABRETIITRTCOBRERDOFT — 223 & REA) DBEHFEHRLTR LD T—E ST\ .
& fehotedt, CDQ 22— 27 Ak WQ = — 27 A% L CDQ % BARELAEC B L HE50 HB L LT
ORENBR S, HOREL. 1, ThECORBERLEL SC—RICEEEOBE
QOBIUREE, BHEWE, RLBERENB-. BT 5 CDQ R EA—DEFERT. XL, [
O KIS MEL . —BERREEDOSE, BRET L2 A
_ @ER I HME. DB LV_ANERLTCWBDT, WQ~CDQ =—7
: GEHE, RBMIENKES . A DORBENNEL S, —BRCFEHEAKR (Fik
@K FLEIIMEN . Bfa—2sR) OFBEVvILNEL LS L, 22— 27 A
3 —FEFLBRDO - LD, CDQ 22— 7 AIKYIME BREDLDICEDLhLEET 72 2 VORHRINPNEL
| Table 7. Mean measured values for 1/4t and commercial oven coke with both
quenching methods (n=6~.8).
-
m 1/4t oven coke Commercial oven coke
: Property of Before conditioning After conditioning wQ
by coke c¢hbQ (After cutting)
; DQ wQ DQ wQ g
E a b c d e f
r D1ige 81.2 81.0 83.4 83.5 85.5 83.5
DI 2.6 1.6 3.3 1.5 30.9 19.9
RDI 77.6 75.6 78.4 77.7 81.5 78.6
Reactivit
Cdex y 20.6 22.8 21.2 21.1 * *

* Not determined
Way of separation of each effect
a-b :chemical and thermal effect
c-d : thermal effect (chemical and mechanical effects disappear by conditioning)
c-a :chemical and mechanical effects
c-b :total effect (5e-f)
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Table 8. Tentative estimation of effectiveness of
factors influencing upon the improve-

ment of property of CDQ coke.*

Parameter {Chemical | Thermal |Mechani- | Total
concerned |effect effect cal effect sum
DI:so (%) 0 0 100 100
Bo(=) 0 0 2.0 2.0
w0 (%) 0 100 0 100
DI (2 0 2~10 0 2~10
150(%0) 46 24 30 100
RDEP Ty 13 0.7 1.0 3.0
Reactivity
index
(%) 100 0 0 100
—-) 2 0 0 2

* upper figure : relative value, lower figure : absolute value
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TRR L. 47% CDQ MEL, B =3 ¥, BREXER
REDENLETETERT S THAS S50, LD, AL
Ha— 2 20REBHEERS IO 2 — 7 AEEORERLE
DTFLICHE, I LRFERAKEACHEIAE L OF
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