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SPoltIANmUS @ltBlJstloI O! S0!ll QIIINSLAND q)AtS

By
D. mjtp{ttts,l !. RoI{LaNDs26 J.!. cljlioRt3

AtsttacT

lncident. a.ocl.t.d rltn .ponran@u.

coobstton of col n.v. rsult.d ln the lort of

Eny ltvu and cotuld.r.U. crpit.l .nd .qutp-

r6t. N.v.!th.l4., th. t.cto$ contlol1hg tn.

plop.o.tty of co.l to .F!r.r.ou. cdbutlon.re

not clearly ond.rltood and th.!. t. ! n€.d for

r@4rch to .tudy $. .afecr. of !. r p€tro3-

raphy, rct€tur. cont.trtr, arc,

th1. hs been .ttapred tn . .rudy ot th.

prop€n.t.le of.elecred Qu..rl.nd co.lr ro

.pons.tr.ou! c6bu.clon. atr !dtab6ttc c.1or1-

nerer v.. coEtructed io .tudy tb. ..u-h..tt!8

of r ll!s. rub.r ol .06l!. chdtc.l .nd p.t!o-

Sraphtc ruly.4 of the co.l. r.r. d.t.6tn.d

and .n .tt6pt $. ede to r.l.te the.. plopert-

le. !o tha ..1t-h.6thB chtr.ctdt.ttc! ol th.

coa1. The !4u1t. rhd . rtrona lelatton.htp

be&.en lank .nd !elf-hartn8 ch.r.ct!rt.t1c!

and rhlt perrogr.thlc cdposltton of coal uy

also b€ of hportarc€.

Sone ob.ewattong on the .ppUe.tton of

the laboratory r€u1!! to !h. pltctlcrl

s t (u . t Ion  r re  ud .  $  a re  r .coE.nd l t tod  fo r

IMRODUCTION

Sportsn@u c6b@tton of coal ha. b€en a

probl@ rhlch h!. p159ued th. coal DtntaB

lndu.try llnce lt. lnc.ptlon. It h.. bes th.

cru.. ol rh. 1o$ of ary 1tu4, Euch .qutp@nt

! l 1.r1. rdcfl.. of cd1.

Ih.r4.r co.l 1. !1cd or .telt11.d, rhele

t. !h. po.!16ulty th.r. .pontanou hutlna

rtll dddop, rfitch could idult 1n dt.rupttotu

to .upply .cheilul.., degrld.t1on o! co.I qq.1ity,

1o.. ot .qu&@nt .nd t .t.ll.t1o , .nd of @.t

bpo!t.ne., d.nae! to llfe.

Th. v.ry tcr of ltntn8 cdl, expo.4 na

.u!f.cB vt'tch ortdtr€, dd und.i condttlotu

rhlch do not .ll@ the h..t of oxid.tlon to be

d1..tp.t.d, t.ponrmeur herln3 {111 dd.lop.

11r. r.t. .t rhlch h4t c.! b. d!..!p.ted lr@ .

p&tlcul.r .1t. 1. d.t.6ln.d by ury f.crot.

lncludtnB lh. th.tul coa.trrctlvtry of tb. corl

..il .!ffosndlls .tr.t , th. corD.ctto. of the

co.l. rh. r.r. of .! @v64t. ri. @bl6r

of the .t!, co.1 and .t!.ta.

l.c.u.e batlnS. .r. !.!.11y Irttt.ied bt .

cdbldtton of .uch lactors, lelntngful n.6!ur.-

! { . .nd  d . lua t ton  tu  o f ten  very  d t f f t cu l t  to

The r.te at shtch heat 1. plodlced by rhe

ortd.tlon o! r coat ld or Drlne ioDoltanc. ln

detentnln8 ir s co6l {lll sponcdeouly coobu.t,

Aa.h, @ny fa.rora cmbtm ro dcr.tuIne riia

 cer lncludtnS .oal rank, petroSraphy, partlcl.

I. Mtnlna Eaatnee!, Autr.ltan Co61 hdu.try alzer @l.ture .onte.t atrd tb€ qcent of Drevtou.
Re.4rch Lrboratori4 ltd. oxldatton. lhe tate of oxldatlon t3 rougnly !e-

2. Proferor & B.6d of D.DArtlat of Ulntn8 [ lar€d to r6nt, hd€ver, rh.re appears to be @ny

Xelallur8tc.l llabeeltaa. UntveElty of andaltE lo a rirple r$k oidertng of cor16 bts

Qu..n.Iand. c.u.€ @ny rpparently 8lnlld coal. have ve.y

3. Dl;eto! of Coal Plocaslda Rearch, Aust- dtffer€nt plopecltl€ to spodtaneoE colb@tton.

!.Ltad Coal Ildu.tty Besarch Labo!.to!i6 l,td.
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Ir qdot !e ov€! @ph4&ed thrt .11

co.l6 stll dtdtr. rlth the po..tltlltv of

plod!.trg t 6pont&eu. h4ttna, ad tnat

dDhS (or rto!4e) ftctor. .!e th. 81tr

conr!o1. ln tletentrtna tf . heatltS rtI1

ddelop 1!. p.rtlclld pltc.. Ildd.!, .

rw1.d8. of th. !.1tt1v. tropeEttle of .

co61 to spontd@u. c.@b!.t tt tnvslu.bre ficn

!I.Dr1ng oethod of ltnlla, .tor.ae, tladDolt-

.t1on and .toeLptltn8 Foceihre., 6nd the

pr.c.uttoc .nd Dtocedulu to !. adorteil tn

th. 44t ol . hotlq dd.loPtn3.

ultlloDs or llsrlNc lo8 sPorr NEolrs cololsrroN

PNOPENSIIl

x!n, te.!! h.ve b.d d4.loP.d to .tud,

!li. pnenoDdo. ol !pont.!6s c@b$tton' !o't

nw. daelop.d to provld. .Pectftc lnfodtlon.

The !.thod! th.t hw. !.6 o..d to .tudv

oxtd.tlon and self-h.trln! chllact.rt.ttca or

coll ctn be dlvttt.d tnto f1v. bro.d 8!oup.,

&cordtna !o th. bal. prtrclpl. lNolv.d' ..

l 4Es!.-9!Es!!L9!-&3!999
U..d !o d.t6nin. th. .tot.8. cMr.ct.r-

l.ttcr of co.1 1n .toclptl.. lr@ Yht.h .ttnd-

srd labot.tory pioced!!.. hd. d.v.1oP.d.

2. :!9$!ssl-I9!!q0c
U.ed to ltudy the ch!!!ct.r!.ttc i.l€ of

oxtdrtlon, oxy86 con.option .nd 8...ou.

ploduct., .nd to detertn. th. heat of oxtdat-

ton. ln .ht. type of tst, the topctttur€ of

the coal t. held con.t.nt, antl the .u.cettlb-

ltlty !o .pontareou. codlu.ttoD I. 6kb11.he.l

lroD t!. lat€ of oryaen .o@@Ptlon.

I� Adltbrttc lrethod!

!.ed to dtrectly !€a.u!. the .€1f_batttrg

rat6 and th€ ga.@u. p!odu.t5 ln telatton ro

the lapetature. ln tb16 type of teat, the

t@per.ture of th€ coal i. "Dac.d" bv aD ovd

rulroundtng tb. !4ctton !et.€I vhlch t6

dstgned to ltnblze h€at lost. fite late of

! 6pe ra (u re  r t . e  t s  i nd l ca t t ve  o f  l be  coa l r .

propdstty to .Pontan@u. coobuttot.

4, The Cr@.tns Poht Tae..rture lcthodg

ored to deteFlne th. t.qerature of

Itspoltsneou! 18!1tlml

5. chalc.I ttettod.

Usett to raure th. t.te of orldatlon

aid to 1nv..tta.t. the 6tluctq€ of co.l.

11l. type of t6t u.ed to ltudY th.

.pd!6n€os c@lultlon pr@e.€ suld dep.nd

1.!S.lt upon tbe tnfo@tlon t.qulr€d bec'!t'

4ch t..t i. rulted !o tlB .tudv of p.rticllrt

t.tect. of lhe procers. Th. l.o.te@l oechdd

1. pArilcutarly .ulted to .tudvtnS the .ffect'

o f  co l  par t l c te . t . . ,  o rygd par t t . l  p re6 .ur . '

tap.r.tlre dd fld r.t6, or the lAt€ of

oxtd.tton .t .€lec!.d adpe!.tut... thc

sdltbrtlc !€chod, on th. olh.r had' 1! 8ult.d

!o .l!!I.!ha coddittotu tn lh. oln€ .nvltonrant

o! ttr a s.ockpll. !nd.r vhlch .Po.c.neou.

c@bsllon tB tltely to o.cur. lt 1. $.ful

for det€nlnln8 the ..lr-h.e!1lB trt. of co.r

(.. oppo.ed ro the rat€ of h.a! Ptoduclton Dv

t.oth.n.l o.!hod.), and for tnv..tlarttq the

.ff.ct of r6nk! D€tiogr.phv, chalctl c@to.tt-

ton .nd of lnhlbttors uPon setf_hettng rt

can A1.o !e G.d to .t!dy th. 8Eeou. ttodu.t.

of ortdatlon over an *!sd.d rarB. of tdpet_

For th6e r€slotu, th. tdiaballc s€thod

sa! fsvolred for the le.c Progr@e d.rctlb.d

ln tht6 @nc.cript.

TIIE ADIIIATIC TEST XITIIOD

Th€ condtttotu undet ,itch a coal 1.

llte1y to spontaneoully cdbu.t ate .hoEe tn

rhtch the het p.oduced by ottdatlo! caNot b€

dtsslpa.ed by .onductton conv..tton

to lhe su.ro$dtna 8ttat. o! rcio.pher€' The.e

condltton. ale llt€Iy to art.€ t! ltne aoafs

and the perlphe!61 tone. of fatlure of coal

plua!.! a tu coal BtoclPile. aDd tdte heapd.

al! clrculatlor o!.t be .lfflctdt to Plovlde

the n44sart oxyad but lNufflctot co dt6.tp-

ate the h4t a@erated. If the h6t tu 8en.rlted

fa6ter than 1t ca! be dtu.ipated! tbe telterat-

ure of the @a1 'lu !tse, 4 s111 the rate of

Th. Aus. l.M.M, lllaw.(. arrnch, lgnhion3, Erplo! ioN .nd Fn" in co'l Minos svmpollrm' M'v 1'81



D. li@ph!..y6, D, lovlabd.. J.F. C{d&re

oatdltlor &d s d&Aerou .ltuttton uy it*.top. frd ! 6!b1e .ktn of ..besror cae!! .h..rtnt,
An ldlab.tlc .ppalata t. de.tg!.d to dt& rlbleel$. tsulttton t6 plrc€rt beruao tho.

llate the h4t fld condlrtoru dacr$.d !bae. !.b6t6! she€r6 to redue n4t 106..
Tb€ dtfftculttE dcoure!.d uttn .uch €outm6t

! . !

Ac th. brcl of rh€ den are loc.r.d | 500
!r€ - etulrlia the h..r losrq fro rhe lacrlnS ,ttt h4ttna elo@r .nd d lir btd.r. fir.

.o con.l.t of thre. d.dtt.l pfr!, th. tscr- e r.qutr.d. In.11, rh.re !r. .igt! th.re
10. v4..l, the ov6r 6Dd the conEoller.

coal !r. k.pt to . otnlDs .nd cintrlotnl

.ccurate tap.tttue Dlltorlna !d control.
TXE EQUIPIClra

lhe adtab.ttc .ttrltru! ca! b. cmtda.it

rlci 6 br.r. .ls!p .nd tso hcltctl 6Dltn8s

.lrach€d ro 6Drtn8 cllp! !n.r rlttort rhe

Ftve themcoupl€ 1dd3 al.o pa.6 rhrouSh

th. teflon plug lnd .re .e.ure.l st rhe end of
th€ lnlet tub€i rh.tr funcrlong are de6crr!.d

.l1or3 easy cl€.ntna. lotdttrA ald lep13cdent,

lr nece6..ry. younred beared the leacrlon
vers€l and .he oven .toor tr . hert{ng cotl, 2

p@er to the hqtlda elaent 13 elactrontc.llt

controu.d to .sure that rh. top€lltur. of rh.
atr i. elih.r hel.t coEtdr, or foUd. !n.

topalture of th. co6l tD the lacrlon v....1.

tb€ .o.1 €arple atul con.trr! of . 250 d v.c!r
fl,a.t ftrted ,tch . tello. tlu8. 1t0 s1..t

af,rt polnr.d to alld edy tn!.ltton lnro th.
coal dur1n8 1oad1n8. Durlng .he erp.lhcn!

oxySen & clrculated rhrouSh rhe co.l !&Dle.

couple. ald d. th.m1.tor toc.t.d 1r the ov.u

16 obt.tn.d by u!tn8 te rh.tucoupte.

lhe tdp.rlture of rh. cotl and of tt. ov.n

&. !€a.ured u61n8 an .l.ctrontc th.tid.r.r,

c.n be ud. *lthout cortlou.l1y rlr6ltng

theeocolple corn..tton..

an accur.re D4.qr. of rh. tdpE.tqre

th. rc..tton !....1 (!.. ?1gur. l) conr.ts ad the r..ctton v....t.

tube. p... tnroush the p1u8, tcrtng a. tnl.r ttrd Therrocoupte. r!. cod4ted ro . rorary lvltch
.rhau8l, ar. condulr.. Th. inl.t iubr 1. lola.r for ih1! pu.po.e .o tbt! r@p.latse !e..ur6dt.

The reacrton v.!..1 t. .onn.ct.d ro th.8.! dttfer.nce b.re.6 !h. csl .ser. .ftt lhc ovsn
Bupply and .rhau6! 6y.td bt "Qulclflttt 

81.!r
tlttl.a3. the 8& !1shr t.fron ptuE t! leclred comn.cr.d drffs.rtt.lly (h.cr_r&b.ct), t...

th. .I.ctrtc.l outpur f!@ rhe p.lr l. propolr-

lon.l to rh. tap.!.r!r. dlfter.nce. th. o{rDu!
fro! tho. dtfferentitlly cdneted rbetucoupl€!

1. t.t.urad b, . t.t!h1ey dt8tt.l hlrt!.ra!
havhl a rEorutbn of otr€ otclo volr.

The r@htra theaocoupl.! $d rh. ther

kt.r are us.d by the.ortrotl.! to o.ltotu s
The re&rlon ve.6e1 13 .€cured on th. door .e.t€s ol 6.tgned rtlk . tte Do.t toportNt of

of the ov€. rtth tro.trona 6prtn8 c11p.. Tht6 !he.e l. to dsur. rh.r th. taDer.tute dirf.r_

reoperature ot the a.. 1. aa cl@e & Do.rtbl.
ro .h3t ot Lhe ova. Three rh.@couDle. .r.

en e be.ree! the .o.1 i! th. r.!ctt6n ve!.1 6nd

the oven 16 kepc 0o . !tnh@ durtnB !n oxtd.tton

te.t. The t@perature of cic a$ stertng th.

10.66 thlouah the 811! of th€ r4ct1o! v..t.t

(v,cu@ fhsL) are kep! to . otnitu. r. thl.

letre6 6f 3@ copper rublna (.ee Frsule 2). Th. r€.c.ron ves.el tu.r folld clo.ety the cosf
aas cupply 16 the le&rlon v€6.1 1s @de to taperltule .o that he.t 1oa34 froo th. r.scltna
p!!5 rhro4h th. i€.tlq coil ro s.!re thsr th€ coal are k€pt co a ltnilu. s1tr116!ty, he.t

...apped to the hattrla cotl close to irs outl€t ,6y, ti€ het g6.rated by orldarroD or rh. co.t
€nd, .trd {lth th. flv. th.mcouDl4 fr@ !h\ 13 uaed ro tic!@e tbe taDefurule ot rh. co.ll
reactton ve.ael, p... out thlou3h the ov6 .toor. and ts not tost to rhe ewtromdr.

The door of tne ov6 I€ ede ro Du.h-ftt The trlemt8tor 1tr the ov6 ld u6.d bv lh.
tdto rh. llont of rhe ovd, r'hrch is co@trrcred conrlot1e! !o hold rte rdedatlle ot rh.

TIE Aus. LM.M. lll.t m Br.nch, lonlioN, C:rlo.l@ .nd FnG h Co.l Mlns. Symporiuh, Mry 1981
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ov@ .oGtant rlr.a rcqulred. In th1. ::re

controUe! ts set E&uaUy to the desr , r:rp

.r.ture, @lally 4OoC, .r.t t. ei.ra1!.]j i.

thls lode stu tlr€ i@pelatute 1n the r4ctloo

v€ssel t. at the ddlre.t .tfr rap€rarlle,

Onc€ tht. h.. bed !.htaed, the go t1d

.hrouah the r..ctton !s!.1 16 ch.qed tr@

.ltrqd to 6xygd. The conEo1l.r tr .lao
$ttched frd !6nu1 to adtabartc conlrot d

The controll.r'! ftn.l t..k t! to .ro! rh.

ortdrttotr erperlEdc otrc€ the t&p.rature ot

the coal bar re.ch.d . p!$et ltelr. Th1. t.

done to prevetrt dea8e !o th. ovd and th.

react(on ve.8el. Porer to rhe .6ntro11.r t.

rn rer r lp ted ,  60  t tu i  the  h4 t tn8 .166r  ca !
no lons€r be en.r8tr.d, .nd a 601601.l vtlve

cut6 th€ flor of oxyAen to rhe r.6ctton v..r.l.

EXPERIIIEMA! PROCEDUiN

For m€t of !h. expeltoent.l progr.de tvo

s&e porltlon tn th. rd.tl.n v-..1. th. plua

,a rha helit rlrly in pUc. by rn. !r...

let.tntng !1n8 .nd .Flna.,

The aa. .upply.nil ch.{.t v.r. rrl

come.t€d to tn. r..ctlon ro..l ty "Qu1ctltlrr

connetolr, sntl a fld ot .pErorlDt.ly l00ut/

rrn ol nltlo8d e.t.hlt.h.d. A qutcl cn.cl lor

leak6 ra6 thd @de b.for. th. ovd dod r..

rlMlty, th. r1t b1@.r r.. .t.rt.a ..d

the cdt!o11€! !.t lo unud rod.. th.

lapelatur€ of tn. ov.n ss h.ld .t 4ooc, th.

uual stdttna taper.ture for dI q!.ttontr,

{hlle the coal .epl. va. puged vtth nltroas

unt t l  rh .  raDd. rur .  o f  lhe  co . l  . r .b t l l r . c

.! 4ooc. At tht. potnt, !h. ..cond ovd e..

loaded !.1tra th. rd. t.chnlqu..

The ttre !.qutr€d for lodtn8 th. rocrton

v..6e1 ,6. rpproxt@tery flve llnoterr du!1rra

shtci ttr€ ant pre-did.tlo! of th. co61 volld

adtdbatlc ove$ s.r. av.tl.ble for coar tqttng, b€ dnt@l. Th@1 equtltbrt@ b€rsld rh.

rhese ler€ used !o run <tupllcace e4.rtnent..

6vln8 6.!ected a coal typ. for tcating,

6 4009 s.lpIe xa€ {.t8hed ro plovtde .ufftcl.n!

coal for t6rtng .nd tor an.ry.r.. E.ch

reacrlon ver.el ra. lodded rlth 1303, .n addtr-

co.l and th. ov.n could !.!.lly b. achld.d

once the co.l !€.ched tn€ d.ltr€d .1.!t

tap€ratu!.r the 8d .upply h. chlnged tr@

nttrogen to oxyg€n, and t$. contrott.! liltched

tonal 203 ta. reqllrett to produ.e a pecloBraphtc lloE odu.l to ldi.b.ttc opelatton. Occa.torrl

bount, rlld 5Oa for prortlot€ and ulltMte

The.oa l  .aDp l .  ear  pu lver lz€d  to  -72  3SS

r*h, spltt, and placed tr a vacu@ dly1ng ov6

at tO5oC for lO to 12 ttou!., lnder !6cuu,

Afte. drytng, l30B of coalr sutft.lent to
fill one reactlon v6.el, rs. ,€tahed and

plac€d tn lhe flr6. ove!. Th€ coal vas stDply
"spooned" tnto tie !€acllon ves.el r{th no

artapt lade ro D.ct rhe coal. Durlog loldtnB

rhtch ra. h run .uppolred o. a eluple .rard.

Eace.3 coal ras vlp€d aray f!@ the n€.k of the

rea.tron v4s€1r and the teflon ptua, rtth it6

plp@ ant themcoupl$, c*efuUy pu.hed ltrto
place. The tDlet tlbe ra. !we! !€ooved frtu

th. plug to eGGe thlr lt a1r.y6 rached rt€

tl 'e reactto. v€.el ras clep€d to the ovd coor

ch€ck rere Mde to d.ur. th. cont&1l.r ,!r

functtontnB corr.clly ard to e.trblt.h th. coal-

oven t@peratlle dtffe!6ttal. It ra8 found

lhat the controll.ts Save *ceuent .entce .nd

could $lntlln the coal-ov6 rapelatur.

dlfferenttal to 1€r! than O.5oc.

Itnally, vhd the tapeldtule of the co.l

aceeded 2OOoc, the pder to the contlo11€t

sa6 off and a 6olenold valve cut lh. Eupply of

dyaenr rher€by brb8lng che 8e1f-heatlag to

TIIE COAIS AND TIIEIR COIISCTION

wlth a vid to .tudytna the .ffe.t of

petlographlc ad chalcal propeltl.. of co.t on

tta prope$Ity to .pont.n€our coubu.tlon, t

lal8e "anae of coal6 va. coltecled fr6 th.

@Jo! coal Eltr1ry certr€! 1! Queenlhnd. Coal

ThsAu.. LM.M.llrrwrdr grancn. Ennionr. E&lo.ioniand Fn€i m C@lM'@s Sympoilun. M.y 1961
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TEE IOII{ OI TI{B SELF-BIATINC CINVI

lor ecn cotl tEt.d, th. t.rp.!.rur. ol

th€ co.1 v.r conttnuouly lecord.d or . ch.rt

leord€r. Frd thta lnfo@tlon, . .dl-hottrl

.une ra dr.n rhl,ch ra. ch.r.ct.rt.tic ol !hr!

coal. USure 4 l11utr.t€ $e 8d.rt1 fod ol

..1f-t.attn8 cun€ fo. . .electton of t4t.

lhe geu-hatlng cun.. for .11 th. co.l..

thlch produc.d a hattna L ch.ra.ter!.d bt r

looar als.t l1n4r, fl!.t .t.9. of hatlng

ii|lch t. fotlor.d 6y . very r.p1.l tncr4.. tn

the rat. of .e1f-hcatlnl. Tb. ltrttt.l 11m6!
"loclb.tton p.rtod" contlnu@ unttl th. t@p.r-

!tu. !t!B ro apploxrDtely ?ooc. Above 61.

potDt the !.te of .eU-hattlg 1ncr.&.!

l,lany of the co.l. frt1.d to produc. 6 !t8n-

1flolt taperetu!. rtr.r md t! Euch !ep!e..nt

. ld .ponttn.ou. cmbu.tton plopen.lry; Te.t

No.3O (Il8ur. 4) t3 rytlc.l of th... .o.1..

Th. lt8nlflcant ch!ra.t.!1.ttc of the

h€.th8 cune. 1. the.lop. of th. 1lnear

.4tt6 uD to 7ooc. lt ss. tho.

d.ctd.d to ure tht. f.cto! to d.tutc rh. !.1f

h4t1ng plotd.lty of thc c61i d.rtSnat.d R7O

and d.ftn.d $ "ti. .v.!a8e .elf h4ttrg !.te

up ,u u erearry, .. go tnct6.e., rne

prot4.lty ro rpont$.oa coDbu.tlon 1ncrare..

n$ aFtEcT oF xtNEtA! ItaTttt

De.ptte the fact th.t r1!.rtl raic€r 1.

P!4ent !n r11 coal. ln etd.ly varyin8 plopoit-

toM, lt3 .ffect upd rhe plope@Ity or corl to

.ponhneoua c@buatton h& t.cetved ltttle

attentton. Ad the a.h cont.nt. of QueeEr.nd
co.t. aae c@nly tot and @!€, tt e63

deld.d that thl6 ulr of r@ dpolrsnc.. sod.

of th. c@k t$ted for thetr self-be.ttng

ciaEct€rt6ttc. had ..h .ontent. .f up to 40t,

Con.tder a coal for rhlcn the .rh contdt

h.. bee! detehtned by p!oxt@t. analy.t., .nd

a..ue that th€ !I!e!a1 utter pre.ent tn rh.

c$1 doe. not o:1dtze (or othel.e !act) !o

rs

.eples vae Sath.red fr@ Ipdt.h, riour.,

l1dci,8te! and coUl,Ev]1l. (draae! po.slhle

fd und€4rolld er&1n9.) s tndlc.t.n ta

r18ur. 3. Tabl. I l1.t. tna loc.t1on, th. aln.

& tbe ..d .ep1ed.

to hc!.g. the r.!8. o! .aql€. collect.itr

a ruber ol ..@ tn ach &a rs .dp1..l

.nd @pla. vele t.t6 f!@ t. Eany p1te. vtth-

1n lh. ..6 .. po.r$I..

Seple. of co!l, lppldtutely o!. k1le

a.@ {ch, r.re .uled 1tr a pl{tlc b.B, fi@

,htch th. .tr va. dp.rleit, .nd tnd pLc.d

h a l.rae pl..ttc d!@. Th. ilr@ rd f1U.d

rlth r.cer ro dclu.l..ir .nd thaebt r.doc.

th. por.tblllty of pr.-d!t.tlon. tt shdld

te not.<t lhrr prevlo!. .traprr ro .ror. co.l

.6!p1€! ttr nttloga r1rl.d drl@ h.d lot b€@

EXPERIM'MAI RESWTg

In 3U, 94 t€.t. rere c@tleted t6 rht.

dpertDental p!o8r.ee, a.nt b.1na perfoF.d

tn dupllc.c. r'hen th. ..cord ov.n b.cee

tl,.!y 6r rh. r.!t. h.d to b. r.pe.r.it bF

cau.e th. c4l f.ilea to produc€ a .tartftcant

taDer6ture r16e, o! b.cau.e of pdef b1.cLoEt.

.nd equlp!€rt fallurer vhlch brought t..ts to

a prestlre end, A. r r.!ult, tne tot.l n@1.!

of coal .atrpla .ucc...fully te.ted for rhetr

Beu-harln3 ch!!.ctert.ttc. ,.. reduc.il to 32.

Tvo other t.et. rcr. p.rfoFed on hl6d.

of co.l .!d .oal 6!h to d.t€rttre the effect

of th. pr..dce of Dtne!.I erre. or the .e1l-

heattna chlracterl.tl$ ot coa1.

For each coal tst.d, ulttmte, p&rl@te

and p.ttoAlaphtc aMly.e. ret. iletanlned. Tn.

chatc.l aElyaea r.te p€lfoEed 1n lhe

tlboatoly of th. D€paltEdt of ltlnh! and

Xetallugtcrl Elatne.ltna, according ro

A$traUar Stand.rd. AS 1038, ?a!t 6, 19t1.

The petroSoFhlc .uly.es vEe iteteatn€d by

$e au6or, accordlDg to Auatr.tla! St6ldard

as 2061.

Th. AG. LM.M.lll.w.ra B..nch, lgnirlon!. €xplo.im.$d Fn.s in Co.lMln6s Syhpo.lud, M.v tg81
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D. Ihtrphey., D. R@1aid6, J.F. cudlole 5-8

lable I

fte cotl,. und.r .tudv

Talte 2

Tte effet of &h cort€lt

orutBl .&ple t.Led fr@ Ro€@od No. I .eao

at Norunton Open Cut, Ro6eod.

orlrtEl a6h content: 9.001

+202

9 . 9 2

r . 0 8 5

1 . 3 7 5

r.492

201r0,
2 9 , 9 1
1 . 1 2 8

L093

r.453

9.007+
40!4t

49 .91

0.7670

T.bl€ 3

Self hettu r.l.tlv. !o btlahtle!! !!!! !!aug!q

c
D

c

I|PI
D . I { .U .1 .

st:
D. l { .M .  F ,

NPT
D . l t . M . F . D . ! { .M .  F . D. !1 . r { .F ,

t

3

5

8

I O
l r
t 2
l 3

l 7
l 3
l 9
20
2 l
22

2 7
2a
29
30
3l

3 ? . 5
8 r . 9
19.9
8 2 . 9

42.2
8 3 . 3
8 3 . 0
8 0 . 6
85.6
8 5 , 0

8 5 .  r
8 5 . 4
8 5 . 0
4 1 . 2
85,2

3 5 . 3
8 5 . 9

3 6 . 3

46.2
4 7 . 3
8A.7
8 6 . 9
47.6
3 9 .  t
8 8 . 9
88.  O

6 , 1
5 . 3

5 , 3

t . 3

5 . 1

5 , 2

5 . I
5 , 0
t . l
5 . I

5 . 0
5 . 1

0 . 2 9
0 . 3 7
o , 7 1
0 . 2 9
0 . 3 7
0 . 3 4
o , 2 9
0 . 3 1

0 . 2 7
0 . 3 4
0 . 3 3
0 . 3 7
0 . 3 8

0 . 6 3
0 . 3 7
0 . 3 5
0 . t 3
0 . 5 3

0.39

0 , 6 3
0 . 2 1

l . 4 l

0 . 6 8
0 . 9 8
0 . 6 9

1 . 3 5
r , 7 l
1 . 5 5
t , 6 3

1 . 3 9
1 . 5 6
1 . 5 7
I . 3 9

r . 3 9
2 . 2 2
1 . 7 0
2 . 0 5
7.O2

2 . 0 1
t . 9 2
2 . 1 3
1 . 8 3
2 .  t 3
l . 9 l
2 . t 2

I . 8 3
1 . 9 3
1 . 7 1
2 , 0 7
1 . 8 9
l .a0
L 7 t

r 0 . 3 5
u . 1 6
1 1 . 3 3
9 . 8 8

r 0 . 0 2
10,77
9 , 5 5
9 . 4 2

6 , 7 2

7 , 9 0
1 . 8 1
7 . 3 8

7 . t l
5 . 7 7

6 , 3 3
7 . 0 9

6 . 6 5
6 . 5 0
6 . 9 3
6 . 2 0
5 . 9 5

5 , 6 2
5 , 0 9
3 . 9 3
3 . 1 2
5-20

14.O
48.  t
t 5 . 6

1 6 . 5
x6.2
3 5 . 3
5 6 . 5
2 A , 6
29.6
12,9
36,1
29.5
2 3 . 3
26.6
25,6
24,7
25.5
29.2
3 I . 2

2A, l
32 ,1
2 0 . 8
2 1 . 6
2 t .3

20.2
2 0 . 0
1 8 . 6

1 3 . 9
l 7 . l
9 . 0

1 7 . 6
I 5 , 5
7 . 2

t 2 , 1

5 . 1
1 7 . 8

2 1  . 8
7 . 3
6 . 1

l  l , l
I 2 . I
6 . 3

I 1 . 0

6 . 3
6 . 3
4 . 2
5 . I
9 . 8

1 6 . 6
9 . 7

1 9 . 3

9 2 . 3

1 0 0 , 0
8 2 . 0
8 3 . 8
8 1 . 1
t 6 , 1
7 0 , 8

1 0 0 . 0
7  5 . 1

5 3 . 0
8 5 . 1
6 5 . 6
6 3 . 9

3 3 . 0
6 8 , 3
66.8
7 0 . 5

1 5 . 0
8 7 . 1
7 , 3

20,6
1 7 , 5

I A . 6

I 9 .  t

L 1 5
1 . 0 7
0 . 7 9
0 . 9 3

0 . 3 3

o . t 2
0 , 5 8
o , 4 l
0 . t 2

0 . l 7
0.34
0 , 3 8
0 . 1 2
0 , 3 3
0 . 3 1
0 . 2 9
0 . 2 8
0

0

0

1 . 6 6
l . r 6

t . 2 4

l . 0 l
I  .00

0 , 6 3
0 . 6 1
0 . 5 8

0 . 4 8

0 . l 6
0 . 3 5
0 . 3 3
0 . 3 1
0.30

0

Th. aur. LM.M.lll.w!ft Bn.ch,lgnition.. ExplGlo!.ndFirB in Cdl MI6 Svmpdium, M.Y 1981



I
t

t  l . r : a ( l ) ,

- ro(nx ). cp! + (l0O - ro0 : cpc)
-6o-rt:-}!|)-

D. SdgLreF, !, ldlanL, J.!. cldaole 5-'

sP - sulDhur C@tot D.t(.x,F. 7

(Ttd. !yEbo1! .re al.o u.ed 1.t€r tn pr..6tln8

rh. qperbdtar data).

To tst th. v.ltdtty or th. colr.cttd

det.mft€d abd.. . a.!1.. of th!€e tot. ru

peftoF.d. Th. ftrlt d.t.n1cd the..1f-

hatha t.t., R.^, of a @-of{tn. co.l .&Ple

(@h contdr 9t). 1o rbi! co.1$s add.d 20t

.!d 401 by uettt Dttr !!l ett.r (..h obt.tn d

fr@ th. .rlytrc.l t.borAtory) 6nd th. ..rr-

h4r1na r..re r.p4r.d oo th. @.1-..h bt6dr.

Th. rsllt. of tio. tot. .r. .hoh h I.!1.

2. Th. corr.ctton .pplt.d to obtltr tn. rtn.r.l

uttd fr.. r!!. of ..I1-hsctu. r-^.. Dr.6!t

to b. v.ltdr dd thouah tn th. tat tat th.!.

vd ndrly 50: 1!.!t mterl.l tD th. bl.nd.

l.vtne d.t@tD.d tlr. coft.ctto! raqutr.d

for tn. pr..qce of Dtn.El @tt.t' 1t l.

po..tble to conrld.r th. .lt.ct. of colI cotp-

o.lt1on upon tt. p!op.[1ry to .Pont.!€ou

gE-c!gq-9r-!!s
!t h.. long b..n i.co3nlz.d thlt th. pro-

p@lty of co.I to !pont!!@u. c@butlon t.

r.l!t.d to ttr anL. It t acc.pt.d tnrt 1d

r.nt co.l. r.p!..dt 6 ar.tt.t .Pont.n.o!.

cdbu.ltd !i.t ch.! ht8b !.nL co.l..

Cod rant 1. a !*.ur. of the d4r.. of

ch.n8. rhlch the ortah plrnt i.t.rt.l h.. rnd.r_

!on. tn 1t. co.v.r.ton to coat. Durlta co.lif-

16tton, th. thy!&.r .nd chalof prop€ltld

ol th. cotl rltet .. lt! otu!. .ptrolchs that

In 8d.ral, as th€ !a!L of co.l tncra.s,

th. c.lbon contdt 1ncr4.4 uhlle tha orygd,

hydrogd .nd vo16tt1. contdt. ilec!4.e. If,

1n f6ct, plopstty of co.I to .pontd6u.

cdbustlo! t. Infludced bt !.nk, th6 lt .hould

be pos6tble to !e1!te th. i.t€ of 6.lf-hetlia

to the .hatcal €l@ert! and c@po!.!t8 81vd

The chatc6l .Mty.4 of the coala teted

ln tht. proa!.E€ 6!. dhM 1! Talle 3. l1.o

.boh 6.e the vttrlntte coltdt. alona slth tt.

It A - the lrh c@t6t (l)

& !o - th. r.t6 of tatllg of th€ t.n{dr

!.!El. (:c/ur)

rnd !..@lng that the @st oa Dl!d.1 utt6

pr..dt 1n th. or{8tq1 .epl. t. Slrd !y

t {

q

ghaR Q - tha rate of he.t prodqettotr p.!

untt v.t8ht of pu!. cGl (c.l/F/hr)

Co - th. .r.clftc h4t of rt!.r.l utt.t

(c.l/sr/'c)

cp_ - the.p.clttc tdt of th. pu!. co6l

(.arls"l-c)
If no Arh s.. pE..nt tn th. corl .rp1., $.n

th. t.t. ot hqtt!8 of th. psr. co.l .ap1€

.  ro (1 .14  x  cp !  + (100- l . lA )  :  Cpc)

{ r u u - r . r ^ r r r P .

1. tA cP. . -
rruFr. r^, cPc

l . l x A x C t
_  ( too- l , l ^ )  r  Cpc  _

@y b€ !.sard.d a. rh. colr..tton to b. lppUed

to rhe ob..ned r.te ol hatlna t6 d.t.rtn.

the !tn€!d@tt€rf!.. rats of h€!tto8.

c@€2, eayle !trd r.ybr (1965) hde .u336t-

ed rhlr th. 6pe.tftc tret ol cod $n r!

lpprorl@tely 0.20 c.I/s!, rhl1e th€ rpelflc

hat of corl can be .teteoLeit f!@:

Crc  -  (0 .189 a  cP +  0 .374 r  xP +  0 ,491 r

r lP  +  0 .360 r  OP +  O.A5 x  sP) /100

(c61/s/oc)

rh€re CP - Callon Contdt D.lt.lt.!. Z

Il! - [ydroBd coEtdt D.x.x.!. I

n? - Nltload contdt D.11.1,1.?. I

oP - (}'y8d contdt D.n.x.l. z

ro(I.l r A r Cpr +(roo-r.rar0 r Cpc)-65d-=i:r^-t-

Th. Au..l.M.M. lllrw.rc ar.nch,lcnltlon., E$l6lon..nd Flrd h Co.l Min.. stmporium, M.y l96l



I
i '

FIGURE.3
I.OCATION OF COAI SAMPLES

NATE OF SELF.HEATINO
VS. CARBON CONTENT

Lsrt Squ.t.6 Rqre66(on ABrYslr
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D. H@ptreys, D. ldl.!d., J. r. Cudlot. 5- t l

@.ured and correted rlte of .eu-natirg

(n?o^). Thse data haee b.d u!.d to drd

rlgur€ 5 atrd 6, shtch rhd the cotrecteit r.re

of aelf-h6ttla plorte.t a8.l@t tn. c.rbd.

oty8d .ortent! ol the co.r.

h 6oth ca6$, thele t6 cr..tly . .tron8

corlel.lion, 1nllc.ttnt thlt th€ plopd.tty to

.pont..6u. cobu.ttotr trcla.e. rlth decra.-

tn8 ftnl. Th. .tr.taht lln .nom t! th€ la.t

rqu.le reare..lo! l1n. of !..t ltt fd rhich

the .qlatton 1. .l.o rhM. The corldatloo

coef f l c ld t .  t€ In8  0 .91  Jo !  c . rbon.nd  0 .94

tbe relatlon€htpa betr.en ..lt h..tln8

rate .nd th. hydro8.n 6nd !o1.t11. contdtr ar.

rct ne.rty.3 .ttong. Tn. corelatton

co€fflct€n! of .elf-he.tln8 r.te rtth hydtogd

perc.nl I. only 0.68 and for !ol.rtt.! pdcdr-

Allhou8h .ltiog.n . .ulphu! h.ve no

bearlna upon the lank of 6 .o.1, .nd .t. u.utUy

very oi@r con.ltcuencr, lt t. .onv.nl6t to

dl8cu.. th.tr !.latton.htp to the prop.rlt, co

sDont.neo!. cob!.tloo .r thl. .t.1.. lhtt.t

1. ha. never b..n .!88€t.d th3t the o.cur!€nc.

of .Dontd.our c@bultlon t. llnked ln ..y ray

.o the nt!.oa6 corr.nt of codl,t the eff.cr of

.!1pnur har alvay! caured .@. d.b6t.. It

,aE found that !h. cor!.latlon.oefftcl.nt

betr.en ntrroa€n and the r.te of r.lt-hstlna

ra6  0 .65  6nd fo r .u l thur  th .  cor ! . la t ton

coef f l c ten !  ra !  0 .46 .

Frd th€ d.ra tte.en..d, lt co b. .€.n

that th€r€ tl r gtrona rel.tion.hlp b.treen

rrnk (.6 oe,.ut€rt by calbon rnd oxyad conrdq

8nd (h. proDe$tty to .!6nt.neou. cdbuat{on.

Ihlle tbere t6 t tne r@u1ts,

lher€ are fd .n@lted,

PITROCNAPEIC COUPOSITION (T'ACEMLS)

?h€ petlographtc copo.ttlo! of cd1 1..

cdplerely lndependent 6f rhe !a!l of the cod

.E tt t. d.t.tultr.il by th. oatule of the

orlBtDal vegetable @tertal fr@ eht.h the coal

fored r.th€r than the dea!€e of co.llftcatton

Ir ts por.thl. lcr . v.tt rt.l. r.na. of

petroA?.phtc cdpo.ltloo ol ooal to occur .t

oy r.nl. rhe r.na. ot vttlblt. con!3ttr

ob.cneil 1n co.l. t..t..l tr Ctll ttoat.e. v..

l!@ 4.42 to r00t. lt8st. t .h.yr th. .or!..r.d

lrt€ of leu-naths p1ott..l .a.ln t tt. .{l

vltltntte cont6t, tu<t lt cs b. ..6 tha! th.r.

l. . trad for 1ncre.tn8 ptor.!.lty to

lpontm.ou. corbu.tlo! rlth tnclo.tna vtlltnlt.

rh. co$.l.t1on coefflctdt tor th. &t. 1.

0.77 .nd the Lto. ot t..t flt 1. .1.o .hm in

Unfortunately, the vltrLlit. conr..t ol !h.

co.1. corr.htd fatrty .tron8ly rtth th. co.l

t.!L. the coret.tlon co.f!1clot b.ll..n

c.r6on .nd vttllnlt. l. 0.80 .nd b.tr..n oryt.n

and vlEtntte t. 0.77. Ttt. 1ldtcats th.t. lo!

th. co.1. tsted, the vttfl,ntt. contqt r6d.

to decr4.. .. the co.1 r.nL tncr....!. Tt.

rtl. ol ..11-huthg L ro .t!ora1y .o!r.l6tcd

vlth th. r.nl, tt 1. po..1bl. thrt lh. cod.1-

.tton obt.tn.d b.!r.d p.rroar.thtc coDpo.ttton

.nd 9rop.tully to lpontm€o!. cdbu.tlon 1.

due otr1y to the reletlon of th. co.l. rore.l.

To d.tenlne the .ffect of p.trograthlc

cdpo.ltlon on th. tropd.lty to .pontan.ou

cdbu.ttor, tt uould be.ece...ry to 4.!1ne

th.6.U-h..r1q ch.r.ct.tl.tl.r of cd15 of

th. !u. !.nl but dlff€rant petroar.phtc

co@o.ttton.. Ar tb. n@b.! of c6rl. of ltrtlar

rsnk tc.t€! r! iht. proala@e ts ltllted! tht.

t. not practlc6ble. Itd.ver, tt 1. po6.tble ro

coEldcr th. .ff€ct of rark and petroa!.thic

c@po.tttd .hultaleu.ly to Ee. 1f any

loprov@ot of prevtou. analy6e. can be dde.

TITE COTOINED EFFECTS OF COAI RANK AND IETRO-

CRAPITIC COMPOSI1ION

To exdtD€ the c@btned effe.t. of coll r.nl

a.d petloglaphic cdpostlton, tt ra6 rece...ry

to uae . lultlwrlable lllea! !e8!ea.lon

c6pute! progr@e.

TblB progr@e aUw6d the !qr...lon of rh.

Ih. Au3. LM.M. nr.w.dd Branch, l€niiior. Erplq ioru .nd Fi... in Col Min.r Sympdium, M.v 1981



!.t. ot .ell-neth8 !8artut . nube! ot !a!t'-

!1o .nd cdblutloD of t.rllbta.

1f the f.te ot .elf-hatlla t. . fatloD

ol rdl &d p€troBrlphrc copo.tttot' th.n 1r

!. ru.o6ble to ...@. th!! tn€ r.te of tcII-

hstlna c.! be dP!€ded h tlre foE!

R7o - rnt(Cl) r fn2(YIT) +ro

.nd RTOI - Fnl(or) ! rb2(vlT) + to

,he!. io, Ro 6r. coutdt.,

lnd tlT - th. vltltntt. cdtdt ol tlre corl

( t )

rurthe!, 1t .€@ !€don.bl. to $.@ thlt

th. !.te of relf_nettna rtll b. llndr rtlh

!.!l; 1,e. c.lDon.nd dvSs contst!' "d

rlr.r tht. d.eptlon could h. dt6d.d to lh'

.ff.ct of t.ttoaraphlc coqo.tlton *pr...'il

.. lh. vttttnlre contd!.

ApptoPtt.t.ty, tn. tldioq. !.l.tlouth1P

crn b. lodtfled to 81v.:

RToA -  t ! (cP+12)  r  (v1 t  +  l r )  +Lo

.nd RTOA - ll(o? + {2) r (vlr + r!) + Ko

d6e to ,  \ ,  r .2 ,  \ . r .  eou. re t .

.rld Ko, tl, &2, K3 .r. .d.t.!t..

!!!.n.lor ol th6. .4q.tto$ .nd u!!n8 6

!ulttvs!!.b1. l,1n€at !.8t.!.1on slt.!. !ud'

the d.t.61utton or tn. b..t ftt .qstton for
'th6 

.!.11.t1. d.ta. th.r€ t.re found to b.l

rr* - -tjarl r (cP-96.9) r (vlr+6t3)-r34

colr.t.tton coefltcl4t - 091

s t ' d a r i l  8 ! ! o !  ' o 2 l

and qoA - (-Lr21r(0r-3'16) r (vlr+r66)-0.23

co!r.1rt16n coefflctent - 0.95

sr.nd.rd Ero! - 0.16

Thae r4u1t. atve vetv 1ltt1e llprdadt

o!e! th. co!reL!1o! coefftcldt. eh6 th' rtte

ol se1f-nsdng ,!. regrc..ed .aa1dt Btbon

.nd oxy86 contat. alon.. !{rthc!' s tn@

be1d, rne lbde !e1att@htp. tdd to itt!1nt6h

tn. lipolt.ee of petrogt.phtc cotpo!1tL! o!

th. tote of self-h@tina, Aecause of th' odei

ot thr @sBttude of the t€tu t3 6d \ 
(613

D. B@ptleyr, D. ld1.nil.' J-1. cuit@le 5-L2

dd 166 re.pectlvelt), tn.r. tr 6 rd'tlvelv

6uU cbrge to b. .ed aor t LtB. chrtr3' i!

tna vltrtnlte .ontst. llott ot the v.rhtbn

1! tie prop@1ty to .pont|!6u. c@luttlon, 13

tldlcrted by thea reLttoshlplr tt du' to

To tdt th. valtdttt of $. ..s@9t1on

tb.t loth r6nk .d petrosr.tilc colPoltt16tr

rff.ct t!. Dropd.ttv to rpont.neos cdb€tton'

. turth.r rea!4.16n.flIv.1. of th. dat6 e'3

sd. 1n shtch th. r.te of ..1f_hattnS t"

a!.@.d to be dlrectlv ploPortton.l to th€

vttltn1te coltmt. fte !€t lll equlton. rot

I th. w.ilabl. d.te r.!. foqd to be:

Rror ' - 
66d'

Corr.l.tlon Co.rft.l.nt - 0.89
-  0 , 2 3

au nro^ - 116 x vlr x (oP - 4.04)

crrrelatlor co.fllctdl - 0.93

Fro  th t ! ,  l t  c$  be . .d  th . ! '  . l thougb

th. .orr€latlon co.ff!ct.nt. ar. not rh. hish"t

obt.tn.d ror lhe dst. Nat16bl.' th. r€latlot-

.hlp. ob..ned do .hd . fatrlv htsh level ot

.arc4€nt {lth th. 6b.6rv.d dat. Tht. l. v'!y

d.our.atna ai tr lndlcat.. thtl the a.8@Ptlon

rh.r th. r.ie of .elf-hettna 1. dtre.ilv Dto-

pottloMl to th€ vttlttrllc contdt, 1! @r

r1ld1y lEccur.te. Tlrl. rould help to €xplah

the soutt@ ob.ened h th. .t!.isht !"k

ord.rtna of coal. ad thet Dropen.rl1.. ro

.pont.n ou. cdbu.tton.

on the othe! h3nd, hos4.!' th.r. 1. no

!a.6n to accept that thl. t. tte iln.l .oluiton

ro !h€ a@tle. pro!16 ar the collcurlon

coefftctdt. d.teEtned .re good' but 16r thdn

tho.€ lrd prevtou .tngle vlrllbl. aulvt4'

ct@tly, flrther t€4!ch .nd t..ttna 1!

requlFd to det€dlle rhtct f.cto!! or

corblEtlo! of factoi. .re th! L€v to the

prop.Ds l ty  o f  co6 l  to .pontan66 cdbu l t ron '

Ir t6 utoltsa.te thatr of the coal6 t4ted'

rhere ,.s . dlstlnct vartatton of vltrlnlte

t
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!, a@plsey6' !. ldl&it., J. r. Cua!o!.

co.t4t rlth f.nti hlai rd& coa1. tod.d to plobl@ tnwlvt!8 .Pont.n.ou corDu.llon out-

be of ld v1t!&1t€ coltst aErl 19u !!!L co.l! !re.b could be sp.cttd thtt' hdrvr' tt not

corposltton doe. rff.ct Plopd.tty to .Pont.F cut ln IP.{lct !.d the co'l' u"d !! trl to' 3

eu. .odutton' or vi.ti.r th1! t. cmtrotl.d .nd 9 ter. o!t'h'd r!@ th' Nodntou otm Crt

.! R!.aood. soth ..8. of cotl! h.d v.!t htn

of htSh \rttltntt. cdtdt.

tutur. ladrch ald tdtlla .houtd be con-

c6tr.t.tl oD cosl. tnfth rder.e thl. trcidi

i... 1@ raDl. td vltrlnlte coa1. dd hth

!&L, hlsh vltrllit. co.l.. ltd 1t ttU be

po!!$le to d.t.FlD. lh.the! p€tro8!.phrc

oec4sarlly the c....

co@lder, for .t 41., th. !..ult. oDl|h.d

1! t6t! No.. l, 5 {d 6 sd t..t Xo.. I .nd ,.

Both !er3 oi cdli v.r. obt.tfld lror oP.!.tlnl

op6 cut Dln6. Th. co!l. u..d in tot o.. I'

5 $d 6 re!. obt.1D.d lrd lh. !l.clho$ otd

.trttr r.. .!tut.ton. d.postt! ?erh.F, th€

dtff€!.lce b.tr.6 th. tlo Dtr€ could b.

€ip1.tn€d tn ted of dlff.lst the@1 cordst-

tvlty bet es th€ dlfrerent tvps of derlvtnt

.trata. The 6nr1, delo.lt.r ,tth a 6trora

cle6vaae pa!411€1 to th€ !€ddtnA plane.' ltaht

tlave r 14er theru1 cmducttvlty tnan the

danilstode d€poslt. and preveot effecttv.

sp€cu1atiotr oa tht. sublect t.' hd.v.r

leyond the scole of th16 Paper, but dly ..fl..

to 1116t!3te the c@plerltv of th. .Potrt.n..u.

coobustton proc6s. clerly, th€!. l. . na.c

only 6y th. col rAnL.

alPLIcAtIoN To tltt lRAgtIcaL SITIJATION rst.. of .elf_hatlna (6c6!r'ct'd for th'

ln th. .Elr.l! a6ov., d .ttap! hs b.d p!4€nce of t1n.t.l @tt'r) Ace'drns O 7!o.l

Mde to r.la!. rhe PrcP€il1t, of co.l to

reontsn66 .olbu.tton to th. p.tfoSraphlc

and o1!1@t. a$Iy.l.. !th11. th1. ,a. et

hout, lndtc.ttnS a hlSh Plop.oltv lo .Pont.n'ou

cdhs.tion. In th. !1.cklath oPd Cqt' lh.t.

vt. .@1. evlddce of ftte. reulttDg l!@

,holrv ruccerrtol, th. r.!ult. of !h1. r4t'!ch slotrtsneou' c@bustton Th' t@11 ol 'ob'ttnk

ptoSr.m. can be u..d .6 th. b..t. for lulth.r v.t tnt€de 'nd, 1! P1!c", th"'a 'o d b'

led to be bumtnB. a thatucoupl. er p1.c'd

.t th..1te of on. n@tt!8 shlch r.6 .cc4.$t'

dd the taD.!6tute {.. foltd to ace.tt 6oooc'

ln contr..t, .t th€ Notunton O!.D C!t' th.r.

*.. no .vtddc. .t s1l of .Fnl.neou cdbu'tton

.nd dl.cu.lotu tlth tn. @Ms.r !€vBd.d tblt

!n.re h.d b..n v.ry fd ruch tD.r.ca.

The only ulo! dtlferdc. th.t coutd h.

arapht. coDposttton .nd rsnt, 6u.t b. con.til.!- obg€dcd b.t cG th' t{o !tn" v@ 1tr th' Etur'

ed uhen .pplylna d.tt obt.tn.d sde! 1.bo!.torv of the ov.!lvt!8 !!t.t.. flt' cotl t@ 1n th€

rl!ctn4$ opo cut h.d ov.rlvtng .h.1v .tr.t!'

r..e!rcb. ftt. pt.cttc.l rplllcstlon of th.

krdl.dSe obtstned fr@ ltlor.tolv tnv€tla_

atlom p!e.dt. a c@tLex probl4 .nil l. I

11.1d vhtch ..q!l!er

tbny f.ctor. ,htch at. ltkelv to .ffect

the prop.Elt, ol co.l to lPont.n.ou

corbu.tbn nwe b..n dercltb.d .rd tl ..! b.

.e€n that Emy t.ctor., oth.r th$ PetrF

of .oal vhtch uy be 1.(! b.htnd td th€ ao.f.

Llt!1e c$ he don. to Prdent ptllar fa u!..

occudtng .nd lecd1lg potetrtlal 3tte. lo!

outbrak. of .tontan.ou. cdbuttlon. rl.nv of

the faclois thlt cao b€ contlo11ed tn the

l.boratoly can c.u.e Srat P!ob1e@ thd

attapttra to 6Ptry &botatoq t€llts to ihe

obtatn€d h tht6 p!og!.@e could .t I.et be

uled as 6 rel.ttv. lnds to the ploPen.ltt€

of coal to spoltan4u c@bstlo!. lt could

be dpect.n that, 1f t o coal6 hdd the sue

I . bo .a to r y  r a te  o f  se l f - he r t l . 8 ,  t hd  d t l t l a r

cmdltto$ to che Dr.cttc.l .itull@. th.!.

l. lttlle or no conlrol over the P.!ticl. itr. thlte at the Notulton ope! cutt the ov'llvins

It csld !e aun€d thrt the type of re.u1t. dl..tFtlon of tte bet ploduc'd !v th' orld'tlon

Th6 Aus, l.ii.M, lll!w.r! Br..ch, lgnhlont, Etptotlon6 .nd Flr€. in C@l MiFe Svmposiun M'v l 'li
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R'SEARCE 
.

lor ro{rc! on the .ppt1ot16 of Lbontoly

r{slt. to th. Dracttel .ttuttoD !o th.r rhe

occurt.roe of .pdtaa@u cotuttoD dght 6.

@r. .ccu!!t.ly prealcten.

cotlcllJ8rof, aND RtcotllEllDAlroN8 loR nm,ll

of 6up1@ fo! each se6, d@ to the tht.b.s.

of Qu.@1ad .€4.

an 6tt4pt ,a! @d. to do $t! 1n th13

p!oa!@, Dy taktna .eple at reaubr lntenal.

ddtr ach .ee vt6tted, lqt the .&pl1n! t6ctnl-

qre es r@8h rt bel.

ft hs !€d suss4ted abo;. th.t the rlte

of rerf-h..ttn8 of . .otl 1. . flnctton of tbe

vttr1llte cootdt .nd of th. tdttlon or th.

coal tn the co.11ftc6!ton .e!14; 1... tt. rnk.

Itr th. pa!t, the r.nr ol a co.l r.. deflned tn

te@ of !h. c.rlon conlst .nd th. hydrcad

.dr6t. r€c.ntlt, h44er, tt h!! b.en lndlc.-

ft6 .pont.Nou,r cdh!.tlo! of cdl t! .

r.ri c6op1d 69il ltttr. uniler.boa phe!@don.

It. occur!.qce tn DtDs hd b..n r..pd.1b1e

lor th. 1o.! of ent l|vs .nd the c.!.e or

!!ch d@s. to .qutp&ent. Occ9r6e6 ol

lpont.n@u cdbslton ln .toclPtl4, or

dsrlDg tld.torr.tlor, 4y c.u. luch du8.

.r. dttflcult to cotrtlol .n<l d.trt!6trl to the tad th.t th. leflectarc. of vltllnlt. i. a Nch

Dtsht b. reht.d to tt! pel.o8!.phtc codpo.ttton of v1l'lnlt., 1l iE al€o po..tble to C.!.mlne

tnv..t18rte the lell-hattn! .h.r.ct.rl.rtc. of practtcal r10urclon 6holld be Ede. the

qq1lty of th. cod.

flr. r..arch plolrt@e h.. .tlm hd !h.

prop@lty of co.l to lDont$.ou cotbu.rlon

$d !.!k. lld.v.t. b.c.u.e of tlE chotc. ot

th. co.l. tdt.d, fulth.r r....tcn slu be

n..d.d b.fote thl. can b. DrM @ncl@lv.ly.

of 1d !mL, ve!. r1!o Bd.rt1ly of bl8h

vltrlnlt. contqt. cony.i..1y, th. co.l. of

h!8h rstrt t.i. .1.o ol ld vtttlEtl. c.ntat.

rr rculd b. ol Blut v.1u. to b. .bL. to

1d !.nt, ld vllrlntt. cortdt .nd of htgh

t.nl, hkb vltrlntte .ont&t co.l!. Itt.te .re

&pl. .or1. flidnS tht. d4crtpt16 .v.tLb1.

tn QqeeElard, alcn .. the c41 fro! tlD

c.llld. dt.tltet (c.!bon .a. 771. vlttlntt. ct.

292), the Bltt! lrhol dl.tltct (c.rbon c..

(ccrbon cq. 881, vttrinlte ca. 601) .nd the

P€. l  Dow d t . r r tc t  (c l rbon c . .  881,  v t l r tn l t .

Altehat.Iy, the effect ol !61!oar6pil.

c@po.ttton ltght !. betr.! und.!.too<l 1l a

.erle. of replE could be taro dM th. f6c€

bet t . r  lnd . r  o (  r . rk  (s rach ,  1975.nd  l . l con ,

t9t8) ..pectalry tn the r3n!e of btloElnou! cotl.

(c.rbon .ontdr 80-33?). Frm tn. t.ft.ctance

!h. .t6.nta1 cdgortlton of .he vttrtnlle (v6n

( reve l .n .  l9 t7 ) .  I t . .@ l l te ly ,  rhere lo re ,

rh.l the prop.ndttt of coal. to .pontaneou.

tte r€ft.ctence, tban !o th. corb' llrln.te

aln.lIy, atr lnve.tl8.tton Into th.

appltcetlon of l.bor.tory r..ul.. to lhe

dlfftcultie. rh.t lhtr hvolv.. hN. .l!..dy

been lndtc.tgd 6nd r.p!..e.t th€ grerl..t

ob.tact. co be overcooe ln tie lnd.lrtandttrg or

the ph.no@non of .pont.neou corbustlot,

ACKNOI,IIEDCEIIENTS

The re..arch Dro8r@€ deicrlbed tn thlr

of th€ Qu€€tuland Departrat of ltttre., Tht6.r

Danpte! Xlt8lt Coal Pty. Ltd. tri th€ tniv€r.tty

of Quq8l.nd. ou! 8ltrc€r€ lhant! are orlered

to these organtrtttoM for tbet! ade&B

Th6nt ar. a1.o dle to M!. T, shatun and

In tit. pro8r@., th. coal. tut.d, ,n&h eere colbu.tton my b€ b.t!.i lelated to the vltitn_

8I.41, vttlrnft.... 351), rh. Gody€ut ill.trlct psp.r *ad Md. to..thl. by !h. ft!.nct.l suppolt

of a 6e! 6o tn.t . rrde v6llety of petroalspitc tlr. tl. Ades of ttle Unlverstty of Qo@sland's

coEpo6tttoE .dld be obtlin.d at th€ .ue ldl Depaltrdt of lttntn8 rnd U€tsUu!81c41 Enalne.r-

ol c@1. ?hi. rould teqll& . 8!4t d6l ol Idg for the de.tan and cdstluctton of the

.aopllry sltu a.d rolld tDvolv€ 5 1.!ae luder .dlabatlc contro11.ra.

t
f
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D. qtt|!, D. brled., J.!. oue!.

!in.11t, p.rtt.df th. . .e du to |l!.

D.vld P.rt r, 8.!tor t.bo!.torr r..irt rt rtt[.

ndE!.1tr h.rl-nt.l r|lil, dro ttFodolt

$1. 9frJ.ct r.. ot ax..t u.tit 4. ln th. @n-

.t4ctto! of th. om. .!.t 1! Fltocha ol

4nt r..t. llFtra.

to th. ch.r.ct.rtt.!1o! ol c..1. lg,-tal
sct. ED8!a. !q, 26.

corrr I{., c.yl., J.l.r trrlo!' A.l.r ltat.
n .r conr.nr &d .r.citl. h..! ol .caL ata
t.1.t.d ptudrct.. Utrtt d 3!.!.. ltrt|.|| o!
tltc., i.rort of llaodtto. Xo. 6607.

8t.ch, !., .r. .1,, 1957. co.1 LtElott.
6.brud.r !.htr-&r, &rltn.

Vu r!.do, D.tr., i lctrry.r, J.' 1957. C..l
gcl.!c.. r.r.ct. ol 6.1 .o{tlrudoa.
(E1..vt.! t Lon.Lon).

t!!!t![cEt

l.Ion. 1. .a., 197E. &.1 tn &!tb ltElc.
Lrt lt. tt. .ptust!6 ol FtFax4iht

Tn Au.l.M.M.lllMn Bnndr, llnlddn, Erplo.br rd Fl.a In Co.l Mh- Syn!.alon, Mry t98l
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DISCUSSION

l.J. Br\rCrAvEs (3.4.!. St..1 D1v].td CoUl.tle!): hl.rorte. .o rt.t olt of rh.r @.€ or info@ttd

sh.. Brtoll@tly v.. u..d tD th. dp€rbents and .@e B6er.l 8!l't.Une. c6n be tooed ro!

vhy? In vta of vhlt v.. .tatad rbout th. !tn-

l!6 tap.r.t!!e fo! 6pont.neo!. cobu.tton to

occunhy v.! 40 d.ar... C.lrtu. u..d .. th6

ld.r .t.rtlna polnl.

D.R. IOUPITEIS (A!.t!:U& C6rl Ildq.try

re.earch rrbor.torl.. Ltltted): Tb. p.rttcle

!lr. u..d e.. -?2 @!h, th€ r.!!d lo! th.t

r.. th.t ln the ltt.rrto.. .ur.y qd. b.for.

.t.rttng .rr.rl@nt.tlon, tt E. tound rn.t

d.cr...tn8 th. p6rtt.l. .1r. 1ncr.!!.tl th. !.t.

of oalrLtlon. ADt.renrly b.1oe .bost -72 !e.h

the 6xtE@ rat. of ortdltton h.. b..n t..ch.d

.nd ct.t t. ,hy -72 m.h v.. ..l.ct.d. 4ooc

r.. !.k.n !. . 6r.!tlna tdp.!!tur. b..ts.. tt

t. appro.chlna .h. &bt..t t@p.rrtur.. foud rn

. coal otn.. But lt 1. ht8h.r rh.n hul.l b.

.rp.cc.d !r . coat !tn. .nd p.lhapr lt i. op.n

for tooklns .t further, rrylnB to .t.rt th...

expelio.nt. 116 ld.! rdp.!.tut.., rh!.

.ppe.r. to h!v. b..n th. plobt- vtth . lot of

p..! r...!rch befor., th.t th. rt.ritna !6p-

.r.!ur. for .dt.b.ttc .rpart!.ntr h.! b€.n uD

very hish, .t.rtln8 .. hlgh .. 60 o! 70 deSr.er

J. cAnvER (f,.ft, cit.f Inlp.ctor, U,(.,

(Re.lr€d)). Th. !o.t llportst ptrt of thl.

paper !.Ia.e. !o th. .ppll..ttotr of r..e.!.h

to pr.ct1..I condllton.. The 6uthor. .lDuld

rollor It rhrouth ln .p1te of th. dtfftcu1ri.6.

For ln6tance !m dno8 v6te @rti6.d dd rhlt

13 of 318!lft6nc6 t! {hy ts on. !o!€ 1t6b1e to

spoDtee@. cmbu.Lton th.a the oth€!. 16 tt

b.c!us. th.y.re @!e n.allBenr fo! ln.t.nce tn

!h. oa. Etn. Ir thel! .ttltude t@!d6 .pon-

ta!€o$ cdbu.tlon rh.n th.y .re tn the otbe!?

l|h.c 1. tlP ltnrlu tEubltld tI@ fot t alven

co.1 und€r c.rtah condttlons? To ee€r tht!

que.t1@ st v.ll led ! revla of all ca.e

rdg.!! tn Etn... In th. U.f,, th.y h.v. h.d to

.€ttl€ on ! tltree e*h. trcub.tld p.iloil tn

,htch tlr., rhd ltEt face ttntsh..r th. .qqlp-

!e.r h.. !o be etlhdrah .nd ih. ar.a !.al.d off.

lf tht. t. not dd. b.fore th. .nil of three

!ontn., lhere l. ti@ble, Ia ha. bed .t.ted

vhrt troubl. rh.r cd b., .o sh.t po..tbUlt, t.

th.!. of folldtna throuah on tht. i6!..rch .o

a. to b. of p!.cttc.l v.1u. to ltntna o.n?

P.rn.p! P!of...or l.obe rlEhr crle to thltrk

6bout thl! too, ,h.t !.!..rch 1. por.lbl. to

!d.nt!ty, by e..n. of ln.rr@.nt.tto. $d

Donttoitn8, th.r. hor .po!3? ror . uo.8.r to

tlor th.t . hot lpoi r.. d.v.loplng !tgh! rUo{

hh to do .d.thl!3 .bout rt rhcr{! nor !h.r.

1. onry co @nltoltnB to r.ly oni 1l !h.!. r.!

.noth.r .td tt !i3h! b. h.lpf!l.

D.R. filX?InEYS: RetlmttrA to tha .e!pl€ alv.n

on rhe tF op.n plr. vt.tred ror colle.tlng co.r

.&t1.., Th. b..lc dlff.r.nce b.t,..n ri. rs

op.n p1t! v.! th!! !h. ..dt!6r! ln !h. ov.r-

lytns !ti.t6 {.r. dltt.t.!t, th6r. q€r. .h!l.y

type depo6tt. t! th. Ip.st.h are$ .rd mr.

s.nd8.o!. ttDe d.to8lt. ln th. n der@d &e..

lh€re ha. b€d no clEnc. to tnv..ttgtt€ tt 6uch

flrtherr po..tbly the!. t. .o@ rh.b.I con-

ducL lv tcy  e f fecq  !h . !  coEe.  Inao rh l .  e l lh  Lh .

cle.v4. p16tr€! iha! arc Itr tn. shtl€y b.ndr.

The lp€rlch .t.. ha3 b.er pt€tty thoroughly

srked one ray .!d rh. other rnd utLh the pr.-

elL1ng of h.d.l Ehed .re6., .nd rtti the ogen

pft. .nc.o.cn&8 on old mrltigs 1t 1. qutr.

po..tbl€ thlt the poroslty of the .€dt!cnt. sd

the coal h!. b.en hcre$ed &d My ln a.t!.I

frct be ttrcrasetla the rrt€ .t {htch orygd cs

get tnt6 the co.I .ed. Ye. the!€ .re mve.

doot 'lthln A,c,1.3.!. to cotrrhue vttt th.

tesealci otr p.opetulty of coal to .pdt$.ou6

chbu(Ion.nd Mr. Oi.l!or. could cdft6 tb1..

th. Ar, l.M.M. llhnm annch, lan|r|d, Eleldld .nd alt- Ir Co.l Mt- syr!..lm, lrry ltat



There t. . cufielt rubtrt..ion & for 6 erant
to rt.6pt .o *&1d. l.!o!!tory rrudte. and

try to prolect th@ 1D!o the ftetd fo! rhe

J. Crrn4oRE (Au!tr61t6n Co.I Indu.rty

R.setrch Labor.tolteB ltDtt.d), ft. of the

que.tlo$ r& rebt.d lo hor . Dtn. @n.8et

daht delec! rh€th.r lh.re r.6 . lbt .pot pr.!-

or nol in a! und.rgr@nd 1oc.!1d. In

th .  pA. r  4 .C. I .R . l .  h . .  1n ! t . l16d  1on9.he@-

couple. tnro 8o.f .!a. .nd ha6 !€!.u!.<t .cru.l

tdp.retur.. tn th. 8orf. co.f ptp.. lr!v. .1$

b€.n tn.trlled ltr rhe l.r. 1950,! to o.r.ur.

no! only teper.iut.. brt r1.o rhe c6p6.ttt6

of gd3€r tn8td. lhe toaf .!e.. l! r..

dhorsrtlr€d rht! lhe ure of rh... t1!..
enhrnced the v.l!e of dn. gt! .tr.ly.tr .r.l the

C0:02 ratto a3 ar tndtcatto. ol .ponr.n ou.

codurllon, l{any y.ar. .8o p.opl. .trdtt.d

to u.. oercaDc$r - those rerrlbl. .elltn8

cdpound. - lhlch rer. 1n!.rltotr.tty 16tt ttr

th. 8o.f .re.. tf 6 h.rttns .tev.lot.d rt.t

.c.tt.d to d.cdpor. tlrd the .!lnL 8.v. .1.!t

tndl..tton to all of lh. tr...nc. ol . i..ttna.

Thlr t€ not . !€co@.nd.d troc.du!. nd.dlyt

bec.ure tbere .re r.U d.v.lop.tl 6trd prove!

E.thods for 6up1tn3 sd .qly.i. ol nln. 8...s.
A1.o  hr rb  ren l lon  l .  rh r t  l . c . I .R . t .  t .  co-

opertiln8 vtth th. N.!lon.l co.t Bo.rd t!

cmt..tontng .d ev.lc.tln8 th. Cor.x tuba

bln.tle .y.r6 ln . qu.enll.trd coll ot... lkr

dolbt rore dll b. he.!d .hout thtr prolecr

at r 13te! .!a8. of rlr. Stopo.t@.

T. CAILCO1T (B.II.P. Cdtrat Rer.rlch k6.):

h Table 3 lh€le ar. sie tbh8. th.t .!.

tn!e!€6tlng: ftr8t, .epl. t h.. I extreuty

hlgh iydlog€. contst of 7Z md .! .brctullt

hlah vol.tlle @tt€r of 56.51 rhtch !!6r d*e
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.orelhele. -72 oesh e.6 ..I.cred & the

paitlcle d12e to atve 3 !gh@ Fte of otldat1o!.

Also the saDel€. that rele ral.n fr@ tle te

attentlon r€ an lnt.r.rttna coal. Tb€ .p€ctftc

co.lg atrd .he velt trcer..ttng drta that hlle

beetr collected, be looled ar

tn .6. detatl, In foUdtna chlouah on rh.r,

the rn.ly3t6 6hourn b. ch.n8.d . blc fr@ sn !

tt 1.. Appfetrtly th. oxya.n tn tn... r.!u1!r

I! by dlffcrefte .!d th.!.for. tu | 1..!

rettabl,. r..sllilth.n tne ctrtoni bu! rh.

.arbon pr!. o)ttien add. to .boqt 93 p.! c.nt

.o the te arrtha 3!. .ld!r ld.dttc.l.

Ch.qlns froo on€ of th. .qurtton. !o !h. oth.r

bt subrtllultng lo! c.rbon or 93 oln!. ory8d

rh€ orher v.y rcund, .1D.! rh. .t8hr lel.alon-

rhtp ch.r huld !. .ap.c!.d 1. obt.ttud. Ory8.n

.pp..r. to be th. !tsh! Dt.ur. th.t .hould

be u.ed and ludaed tn tht. .tudy, .nd s.ry

.tre . .e.t t. ftnt.h.d th. oxy84 content of

rh. r..ldu. dr.rt.l lhoul.l b. d.t6rln.d

b.ctu!. lhtt rould Ev.rl . lot .hout hov luch

h.lttnA ha. occu!!€d. Ione of tbe .qb..quen!

. t . t td . tc . !  rn . ry . l .  (1 , . . ,  tu l t lp l .  r .B t . . .1on)

etth !h. u.. of th. vttlttrt!. .pp..t to b. v.11d

bE.ur. tntercolr.htlon. ..d c6 eriic. !o..tbly

th. !ea!e.6tor .holLd not b. tn !h. p.t.r.

C.C. mJXBY (A41o l!.!Ic.n Colpo!.clon of South

Afrtct Lrd.): I! tut th. r.a.on lhlt r very

clo.. correht(d v.. not obt.lo.d b.t$.n

L.bor.toty.n.l,y.1! ad th. trc plts $ed

!. exepler th.t rn. leple h.. been redu..d

to ar !rn.ru!.l foh. Ir l! n.rdly ltk€ly

to  f t t rd  rh . .e .  fo r  -72  le rh  tn  rh .  open cur .

I. thet. not .a6 phyrtctl .htr&t€rt.ltc ln

tn. !s coal. enlch cosld po..tbly be atvlb8
tht. sport6rco!. cdb!.tid t. .he on. and lot

tn lhe 6th.! ad th.t th. otr. t. $bj€cr to

de8radr!16 f.. arert.r tb.n rh. other .nd

aolethlng l,1le thtt .6rr?

D.R. I{IJM?IIREYSI lt i. qdtte po..1b1e. Tiis rt6

1r on€ of tn. D.t urud!.l @.1,. tn aqedsl6nd. r l$o!.to!y 3r!dy and a 6la!t nad to be rde

dd 100: vtrrintte. lt l. a btt l@ on the

leactlon rate a6 ..n be seen fr@ the ar.ph
4e! the pa8e. sepl€ I al.o o€!tt. adD€

lh. Au!, LM.M, rlb*.r. lnrEh, hnldd, Eglo.ld $d Fi- ti Cqt Mti.. 8riF.th, ta.v ,rtat
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collterte€ vere 6pot .&p14 .o there ts no

gu.!an!e. ti6t tho.e .ct!.I lpot .op1e. typtfl-

ed t ehol€ .6. lo..tbly 1n th. Ro.esoa open

cur lu6t th. bdd v.. cho.en thlt t. !h. m.a

re&ttle and po.ltbly I! th. Ip6rtch op.! cutr

lu.r dre b.d vhtch t. 1.$t r..ctlve hr chora

60 that .r . dol. the ts Ee&. lty b. qulae

illfferent. Spo! .e?1.! e.re t.k.n tnd tt iloe.

obvto!.ly 1..v. lt op€n to tl'rt .ort of probld.

ln ti1. c..e the atlopt r.! !o lool !t th.

lndtrtdutl .pot repl,.. .6d corr.Iat. lbelr

ch.!.ctert.!tc. r.ch.r lh.n rhole rdu.

1. I903E (BotL.tno lntver.ity, Jrp.r):

Spont.neou. cdbortton u erStoqnd silt occut

.. the fr..h .urf.c. 6uch a. n..r th. f.ult

or the rt.r!tn8 potnt of f!c.r .nd r@1d!3

ptll.rs tn th. !p.t. lt h.. occur!.d Ju.r .ft.r

lhe cl..vaAe a.n.i.t..l dd .fter th. D5!!.3. of

ro!. !t!. th. c1e6v.a. .orf.c. vlll be da.d .trd

hsv. lo6t lt. .cltvltr. The acttvlly of thi.

cl..o .!rl!ce h.. . v.r, very m.ll durttlo,

on th. prob16 6f .D..!Neou. cdb!.tlonr

erpectglly on th. .t.rtttra condllton thl.

p.obl.E c.nmt b. n.Slecred. Ir thcr. .gtee-

D.R. UD IIIREYS: lh.!. ale a s€rl.s of .t.8..

rh . t  .  co . l  r t l l  go  th rouSh,  There  8re  d l f r -

er.trt r..ctlon velocttt€. 10 ltE 1tfe. A fr.6h

a&ple of co.l vill h.ve 5 Euch htghei o:tdarlon

pe!16d, ortdttlo! t6t.' .nd .h.t vt1l f6ll very

!.ptdly {!ti tb.. tu 1.otheruI r..tr

r€.€6rch rott.!. hlve 6hoh th.t the rite o,

oxld.tloo dtop! vely rtptdly rttlt tte *poeure

rtoe ot .c.6o1tt.d o:.y8en, but that tt doe.

h.ve .6. flllt. l4el thrt l!!ta for q!t.€ !

l{. RolEllSoN (co!€x kbot.torte., U.K.): The

carlIed oot 1n a l.bo.atoly for sponlan@ug

cmbustto! re6ealch .re ba6ed on a c.tefullv

preFted hoDBdeou. .&p1€ - et neceas&1lv

A. far $ stre 16 .onc€meil, 6ct certatnly ..

fd .. chdlcal Ploperttes .!il petrograpilc

propertt€. .re cdcern€d. The te.t. ale ctllted

our on i homg€r.ou. .&p1e. In f4.! t! 16

p!e9!ted thlr {sy. Blc ch.t 16nt! th€ .ttu.tton

und.raround bec.u.e co.l t. a vely h€l.roaenou.

.ub.tsE€ $d 1t hust b. radbered .hrt u l.r_

gtound .6e d€ar.it.tlm oc.urr. one 8ett flne

cotl .nd flne lu..ln ln rbe c1e!!, lh.te 1. an

t!r.g!l.r dl.trtbotlon of pyrtter tn vartou.

fotu.. Tt.r. 1s .n l!..9u1!r dtffudlon of rlt

p6itrcubrly tn th. ao.fi there t. no r..l

control ol t.rp.r.tu.. 6nd .11 1h... thtng6

contrtblte tn d. ,.y or .noth.t

of .pon!.neou6 c6bu.r1on. A Sood pitlo.oPht

.bou! lpontaneou. cdbu.llon 16 rhlc 6 aood

nt lng .natne.r c.n .et .ny co.l on ftte under-

8&und, tn Mry .....' strhout tryloS v€ry bard.

Mr. C.ner ref.rr.d to th. detectton of

6pmtaNou. eoobu.tton by h..t .endlna. tht.

t. .n old 1d.., of lrlytna th.tul8totr, th.tuo-

couple. and 6tot1.i deltce. tn .h€ 8ob, but

1! ord.t for tb€.6 lcchntque6 to b. .uc.e..fu!

tr requlre. pr€-knd1.dge of {here rpon!.n.out

.@bu.tton ts llk.tt to occur. fhe t€..on t.

rnat rne .rr.ta a!. .u.n . Sood 1n.!Iatot, unle.t

rb€ .a6tna devlce t. localed to be vely nea!

the .o!!c. of rltc hert ch.n on€ c$not te.lly

..t!ure any .tntftc.rt ch.nSet ltr taperature

Th.re l. . dev.lop@at 6t !h. rdenc vhtch 1r

betna ratchei .lo.e1y tn the U.K. dd tht. t.

tl€ u.e of an l!tt&.d th.@l ltlal!3 d.vlce

vitch 1. capAble of plcldnB !p v€ry very e.lr

chana€s I! iebperature and vety @11 level.

of lnfr{.d ridtatlon. It i3 6 Mrellou6

device for tdenttfyh6 ov€rhdt.d roll.ft, oveF

helted b.tltnasr ov.rheated .ontact. t! g.te

.o@dr fr6ur. ltrby fr@ soutb aJrlca ahout eod bore. atrd thlrgs tlLe th.t, bul tter. nt6

rhy orc c.Mot correl.t€ l.boiatorv te€t !€.u!ts not vet bed enolab dp€ltoce a6 ro lt'

,tth vh.t hsDpen. undelalouDd de3.we6 6uppor!. valtdttv or lt8 u'e for deiecll!8 hot 6pot'

lb. re.60n t. thrt lhe t.rt8 5trd all te.ts o! tocalt.ed spoDtaleo$ cobb!.ltoo lteht to

'nr &r, r.M,M. lll.om 6mor, hnlrloo., 6(plo.ldr sd fl ! In Col Mli.r 5tn$..1!n, M.y i ogi
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D,R. lIlMPlIlEis: There 1r .1ao looth.r imlto!

b€tng used o! . r.8u1!r bt!1! tn on. of th.

Qu..n.r.nd plt. o! d.plll.ttna Frk. rht. &

for plcttng up tot .pot! .! thev tr. reEe.ttnS,

tl. ROBERTSoIiI I! tt ttthtn th. 8o.f?

D.R. |iIJ!{PHREYST I! l. c.ft.tnly 16 d€pt11.f1n3

.re... lt tr behg u.ed but hov lt tu behB

.pplied t. .ooeh.t umaltltn, but c.rt.lnlv

th.r. 1. spl. ..ot. for t€tng tnrla!€d

ld8tnB. Th.!. .r. ll.nty of tn.lt@.nt.

D. RoraltrNDs (Untver.tty ot Quean6l.nd): Ttu

potnt !. .rl€tr .bout trytna to co!t.t.t.

labor.lory mrt stth rhlt fttu the ft.ld'

obviolrly !h.! var nol .ltdpt.d. lt {r .n

.!r.6pc ro s.! . f..l lor th. ldtrd. of co.l thlt

var€ .v.11.b1. .nd lh. r.na€. of th.tr tnccb.ttotr

p.rtod.' b..r!ru tn Dtnd th.t lh.r. v.a .tr

qplo.ton 6t xtana. vh.r. th. ladl@nt v.f.

u.lng . rtr oonth lncqbatton t rtod vho

tl.nrtng th.1r 6rlt!9.. lt l. hop.d lo to!16r

thtr rotl cp, but lt 1! re.lly a Dtobla of

mn.y lnd patrs ot h.nd.. Mr. D.vld lluphr.y.

rt1l plobably g.l lnaolved vltt lhl. t! atrotnet

re..arch project. Th€ n.xc .tas6 tn d'!.

t....rch *!tl be to ht. 6 co.l .e@ rlth .

n!8h prop. lty to.Potrtrnaou. corb!.rto .Dd

l1lhologlcally !&!1e lt f!@ !@f to floor.

The sceld cont.nt ol ..ch .&ple tltl th.n ba

deteolo.d tq€th.! rlrn tt. rldtln8 t!la.

It4t1n8 !{6t .po! .nd 1nt!tttv.1y

tt ts felr that lt @.t Eob.bly

tnletface bet .an ts l1lhottP... 0!. Ilthotvpe

@y oxldt.e sd heal dr. !.Eldly, rhtt. lh.

orher my hlv€ . loret lalltlon !o9.a.tu!..

tter. t. 6 r$9. of colfllctlag dtd.6c. ...'

he.ttna r.te. .nd tanttlon !at.!rtut.! of tltbo_

lostc b.nd. of th. ..d r.nl. th.!. t. .tlll

. 1ot of Ftl to b. <lon..

A.J, ltAlCn^VES: B..t1n8 tn ltnd !b.r 25 y..r.

.go Dr. T. rbod E. calrytn! out .n .Dpr!.ntly

.t&tl.r .6rt of re.elrch 1t l$1d be !pP.oprt.!.

to.otr.1!d. on r notc or"rtlt'e a*t"

T. ItCroD (Unlv.!.lty of Sydn.y): spotrt.tr o{r

cdb!.ttoD 11i. tnfl.tl6 t. $.t. to .t!y $d

th.re .r. ttu.y. 8oln8 ro b. lot. of Polntr of

vie on ho{ 16 crr. tt. C.!!.tnly Lh. ptobl@

t. .tlu th.r€ - hov t. tt to..lbl. to .lsl.t.

r f!..h t.Il of brol.n c41 t! tn. l.bo!.to!y?

Pe !p! lt rlll n.v.r b. po..tbl.. Polllbly

. d!.ttftt1or lhdld b€ drrh b.t e.n !n.t.r-

Siound probla. .tr.l th. Probl.u of !r.n.po!t-

.tton .nd .tor.a.. It ..6. th. l.rt€t c.t.8ory

1. th. on. rh.t. !h.te ltaht b. rde hoP. of .

1.bor.ro!y !€.r slrlna tlfoE.tio! .b!ut the

.ror.btUry .nd tlaaspott.btuty or coal. But

rh. rlanrporlrlon of the dn.l.4rou.d efillol@nt

or .poni.n€our cdbu.tton to th. labot.toty t.

ft.46. LM.M.llt ,m Bdr.h,llnlilon|, Bglo.|mr.id F -b6.1Mld8rt!61h, M.! l98i


