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Effect of the Load of Mechanical Pressure during the Pyrolysis on the Enhancement of
Caking Properties of Slightly Coking Coal

Kouichi Miura, Hiroyuki Nakacawa, Daizou Tsursumi, Takuji Funsawa and Kenlaro Niwa

Synopsis :

We have previously found that the carbonization of coal under the load of mechanical pressure was effective for

producing metallurgical coke from slightly coking coals. In this paper, the effect of pressure load on the carbonization
behavior of coal was investigated by measuring gas formation rate and several solid properties such as yield, amount
of tetrahydrofuran (THF) soluble and pore volume distribution to clarify the mechanism by which the coking properties
increase. By increasing the load up to 40MPa, the formations of H, and CO were significantly suppressed, whereas the
solid yield and the amount of THF soluble increased. Furthermore, the solid yield was found to decrease significantly
for a slightly coking coal when the load was released at 350~400°C. This shows that a fairly large amount of volatile
matters are retained in the coal under the pressure load. Judging from these results, thermal plasticity of coal are
supposed to be enhanced because relatively low molecule compounds are retained in the coal due to effective hydrogen
transfer under the pressure load. Analyses of the THF soluble by GPC and by 'H-NMR clarified that organic
compounds with 2~3 aromatic rings contribute to the enhancement of thermal plasticity of coal.
Key words : hot-briquetting method ; new coking process ; thermal plasticity ; hydrogen transfer.

1. #&

Iy

BATOBISEH 2 — 2 2, AT 3 REPRES N
Tw3, BEax byge, HEREFHE, EEEENIC
FHRCHBT S kv, EeroMEPaL TV 572D,
INLOHEMERYMRTE 2F L a— 2 2ABEROMR
PEINTVE, 2OREH Lt 2D—2 L LTHL
LR — 2 REVRET I T 319, ) 21X, Barker
HHEA U 72 SapozhnikoviEYREHH, 110 6710, JEkh#E
B, MokhssEE P R E LT, MEAL AR B INERIE T
B5HETa—22A0EPHRATV2, 272, AmMOL S
CHARSSRESE T, BEREC L A — 2 RO
MHBAFE - a3 fLiea,

AR ST, WEa2—27 AFBEORRPE L 2 T,
Kt a— 27 2FORFTVEDONT 2, 2O%T, A
R % 450~500°C TR IZHIE - Bk L TIEREKILa ¥ €
ZOBETHHILL, 2DHEW 52 12800°CHEE & TH-IR.
RILL T2 —2 2% BET 2 HFEPREINTV 59,20
HiFRFHRE RS NS, AEFEICL Va2 28
EEREARIE CEE I NS, 2— 2 RMUERIBEOETIC
SOk T EREL L, ROz Y2 ML
NHEEZLOFEFAFT S 5, ’xk, TOHEXEE

Fuot R EHL T RDOW R 2EBL TS
T 3%, 20T, 500°C & THEMI AR 2 INE L L3
OHAE L THBL A ¥ PR, 800°CTHET A LIZE Y,
MokhE R O Optimum B b 6 FER D 2 — 27 2 L IZIEFRF D5
o —2 A PBETS 5 I LEIRLI, S 6 CHMK
HIINELL, 300~450°COIRE S TIRBAL X L THZNC @)
2L RBHGHTIC LIS, L LEH 6, BMAIE L L -
T kS IR OBRALIEBLIE D {EME S N 2 BRIXA G 21213 3
NTCRwv, 22 TARIFRTIE, BkHER L IBHREIR % 2
STHEREINE = & - TEALIERE R E S L s s %,
BRI IE BALBE D AR A 2 Doy, @325~500°CT4E
% L 72 B # o ORI E % 8 U TRET L 72,

2. KRERTGE

AWFZECTHER L IR K, CoalValley/k (CV), Optimum
B (OP), Witbank/i# (WB)®D 3T H %5, Tablel 22
no 3MHEOLKD TES, TRMMNEERT. 206
TN b BERE R, H 5 CIRIBKERTD 5. AR
Bee b0 L TR #2417~589um b L 12%%, 110°CT
— BB S T 6T, ERICIBMACINE L %

T RIBT Y 2 BB F 2. 82,5 X 10 kg DA K

SERC 7 4F10A30H %4 ER 84 1 H18H 2 M (Received on Oct. 30, 1995; Accepted on Jan. 18, 1996)
% EUEERE TS (Faculty of Engineering, Kyoto University, Yoshidahonmachi Sakyo-ku Kyoto 606-01)

* 2 FERFERFIA (Graduate Student, Kyoto University)

55



B 400 $% & 8@Vol. 82(1996)No. 5

Table 1. Analyses of the coals used.

Proximate Analysis
(dry basis, mass%)

Ultimate Analysis
(d.a.f. basis, mass%)

VM FC Ash C H N S O(diff.)
Coal Valley(CV) 50.7 382 111 764 49 10 02 175
Optimum(OP) 583 315 102 817 49 21 06 107
Witbank(WB) 59.1 329 80 827 45 22 06 100
Reactor
I.D. 17mm
Thermocouple 0.D. 22mm
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Fig. 1. Mold used for hot-briquetting slightly cok-
ing coals.
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Fig. 2. Effect of load on the gas and tar formation
rates for OP.
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Fig. 3. Effect of load on the solid yields for OP and
WB.

B ERMCEREINTC 32 L bbb 3 85 20PRT
13T, =350~400°Ciz34>T0.05~0.06kg/kg-coal b IXLHH*
EFL, MAEOHEAL D B/DIRIEIIL-T2, 2D
By o, MMECHERZEM TS L, RTHIEHEDY
AR L TOIRSYARNCHERREINGITU TR,
B RAEENL EILL T L b 2L OEREDORSVEKT 5
ZLERLTGE, ERFTAOEELEHELADYE L, B
MRET I, BRROCIEEAS 2R VML 125
A LRRDOERES 2 T 57,

3-2-2 GEMKSEC & BB

7, FEARVBALIERC RIETHE PR LI, Fig.
41z, OPBIZD W TT;=500°CTHERTE L 72 80k D SR
BEEYRT., BAETRRETYZOEUMILCHFELT
b, BARER L 2B IRERD o v, —7, P=40MPa
TR FEOER LA G, D3 RTEF LT
R LIy ED 6N, OISR LICRRTFYEL 5,
P=0DBRAR, BBHNO Y OMET LRI UKRLRETH -
1295, P=40MPa®#4, 350°Ci2 3 - TRERDO LI LT
HTHBETFPRSCELRY, BCESLIEE 2O
AR L T2 D3R 6, B G 2 BERE £ RILIE R HEAT
LTwl, REBNTE2LOEEZEPELC TSI E—H
L# 26 nichs, HERERS Y EEINE LR L Te
R ZrbyBTsLELONLZ, WTRIZLTY, 40MPa
DORMEBEREMT 5 L, 350°CORET T T ALIER Y ELT
LT3 I EVBRDLNT,
WBRIZ DWW T b OPH & BEARDIKIEL BREE S Lieds, JE

57

B AL O AR DIFE 25 B2 DAL B = R T B

Fig. 4. Photograghs of the cross-section of the
sample prepared at 500°C for OP. (Above:
P=0, below: P=40MPa)
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Fig. 5. Effect of load on the macropore (D>50nm)
volume distribution for OP.
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Fig. 6. Effect of load on the development of mi-
cropore for OP.
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Fig. 7. Effect of load on the amount of THF sol-
uble for OP.
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Fig. 8. Effect of T; on the molecular weight distri-
bution of THF soluble for OP. (Above: P=
0, below : P=40MPa)
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