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The formed coking process of Hunter valley (slightly fusible)
coal through the coprelreat-treaünent was str¡died using M40 as a
okinq additive to reveal tle effects of copreheat-treatment arri
carbonization conditions on the strength and reactivity of the
resultant formed coke. the cqditiq¡s were for¡rrl to influene the
properties of the oke in a conrpensatirg marurer.

IlfIRODUCfiO.¡
A recent objecti.ve in the coking i.ndustry is

to develop the techrnlogy to pa:oduce solid formed
cokes of high mectnnical ard cl¡emical strengith fron
Iow rank coal.

the authors have repored t}at such a coke was
produced by a series of coking prooess, copretreat-
treatment of coal with additive, grirdirg, forming,
carborization a¡d calcination, where ttre opretreat-
treatment corditions ard the kird of additive r¿ere
very influencial on the properties of fomed coke
i l , 2 l .

In the present paperr the effects of copre-
heat-treatmer¡t corditions, particle size of copre-
heat-treated coal, forming pressure and heating
rate of carbor¡izatiqr were exa¡nircd to fird facile
procedure for the better formed coke.

-SEEBBAEAI¡
CoaI and additive used in the present study

r¡rere summarized in Table 1 together with their
ulti¡nate analyses. ExlErimental procedure was
ilh¡strated in Fig. 1. Ooal a¡d additir¡e mixture at
the prescribed mixing ratio was cereleat-treated 

'

under variable conditions listed in Table 2- The
copreheat-treated coal was carbonized at r¿ariable
freatir¡q rate after forming urder rariable pressure.
kopertles of calcined oke were examined in terms
of tensil.e strengttr ard @r-reactivity at 1000oC.

RESTJLTS & DISdJSSfCN

3 shows the effects size of
copreheated coal on the tensi s t rength  o f

table 2 Oogeheat-treatnent csditions

heatirq rate ¡fIT Abbneviation
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Fig.1 D<perirrental procedure.

Table 3 The effects of pa.rticle size of the
clpreheat-treated coal on the tensile strength of

treatÍEnt size pressu{e strength
cordition (rm) (kq/on¿) lko/an¿l

Fble-,1 Ultj¡nate a¡nlyses of coals ard pjtches

S a n r p l e C H N O b )
- t  f w t * l

Hunter Val lelÉ, 83.1 5.4 1.9 9.2 0.4
A 2 4 0  9 1 . 3  5 . 5  0 . 2  
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b) caluculated by treight difference
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calcired oke. Both copreheat-treated coal A ard E
e¡<ihibited high strength when they were grourd less
than 149pn (100 mesh) .

ard

Table 4 Effects of heating rate at the carboni-
zation stage on the tensife strenqth of tfie coke

copheheat- heating
treatnent. . rate at rculdinq tensil

oorditionsU carbonization press!¡re strength
(oc-min) ("c/min) (ks/qr( l  (kglcm¿)

( 4 5 0 - 1 5 )  1 0  s 0  1 o o

---Fls:-2-=Fcws 
üre effects of formirg pressure

on ttre tensile strergth, where the particle size of
copreheat-treated coal and heating rate in the
caibonization rrere -149$m and 10 "C/min, re-
spectirr-el1. the tesile strength of okes deperded
sturqly qr the forming presr¡re which was adjusted
to the opnebeat-treat¡nent corditions. Tte tensile
strengthes of cokes prepa.red from C and D (milder
coditions) decreased along with the increase of
forming pressure' attlurqh tlpse of E ard F (ser¡ere
conditions) decreased along with the increase of
formirg pl€ssure. II required higher fessure ttnn
200 l<glcn¿ to provide a solid coke.

Fig. 2 lltre effects of nnulding presstrre
or¡ the coke strength.

Q:  c  (450"c-1  5  rn Ín ) ,  ¿ \ :  D  1480oC-8 .0  min) '

l :  E  (480"C-8 .5  tdn) ,  ! :  F  (480 'C-1  0  min) ,

l :  H  (500"C-6 .0  n in )

Effects of leatinq tate in carbor¡izatior¡ were
summarized in Table 4. The tensile strength of
coke from C and D decreased by the increase of
heatj.ng rate ln the carbonizatian, while tlpse fro¡n
E, I and J increased by the increase of heating
rate. The copreheated coal prepared under rather
milder conditions (around 450 "C within 1 5 min)
exhibited better fusibility at the carbonization
stage, providing a solid formed coke of high
strength when carbonized in a vessel without
moulding pressure at a low heating rate. In
contrast, higher forming pressure as well as
heating rate resulted in a expa.nded coke of Low
stength. The copreheat-treated coals prepared
r¡¡ler ser¡ere corditiorts (at higter temperature tlnn
480 oC for longer soaking time than 8.0 min) dld
not fuse well when carbonized at a lower heating
rate withcnrt forming Pressurer resulting in the low
strength. These severely copreheat-treatmented
coals required to exhibit- high strength higher
pressure around 200 kg/cm¿ and smaller pa.rticle
size less than 100 mesh before forming. A high
heat ing  ra te  a t  the  carbon iza t ion  was a lso
favorable for tlre high strer¡*t¡-

Such results suggest that the amount of
r,¡olatile matter, its released rate at the carbqri-
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Table 5 OO2.feacativity of fornred cokes at 1000"C
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cóke-Ad'. 3.2
coke-BDl 18
8(420-60) 200
E(480- 8.5)  200
G(soo- s.o)/Hr: l  sl0
c(500- 5.0) /Bro,  510
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a) curercially available coke
b) coke prepared in laboratory from Hr¡r¡ter Valley

coa] wittput moulding
c) he¡<ane insoluble fraction
d) benzere isoluble fraction

zation stage and the size of pore remained after
the forming affect the fusibility and adhesion
exter¡t of copretreat-treated coal pa.rticles in the
carbonizatior¡ stage.

the qasificatiql reactivity----FIñé 
grained mosaic anj.sotropy was developed

in the whole cokes thus produced, of which C1C2-
reaqtivities at 1000 oC was low ard comparable to
that of a commerclal blast fu¡nace coke. Ttle HI or
BI fractiq¡ of a qreheated coal p,roduced cokes of
very high strength (>300 kg/cm¿), however, their
reactivities rrere very hi.gh. Many micropores
((1 ¡m) observed by SEM in the cokes may enhance
the reactivity although they are indifferent to
their strength at this low strength level. The
effects of copreheat-treatment and carbonization
cqriitiqrs qr the ooke quallty will be mechanis-
tically discr¡ssed by relating them mutually.
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