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IMTRODUCTI OM, 

The fsllswfng report deals w%th a study sf the physical 
and chemical prapertiea of a bulk ssmpfe of unmod%f%ad mane 
run coal  as well as sf a cheunnel sample sf coal taken f ~ o m  the 
Tantalus Butte mine at  Carmcks, Yukon Terr;k?tsryo 

T U s  is the f irst  investigation of tbls nature conducted 
on Tmtahs Butte coal and was done i n  order to supply cer ta in  
baslc %nfomation on the qual i ty  of the  coal which wou%d aid 
i n  pPamPng mine development p~egara t ion  and utflbization, 

Acknowledgement i s  due Mr, A .  Ignat ieff  who collected 
the samples of coal and fslfowed the  istudy very c;BosePy9 and 
t o  W ,  J , H o H .  NicolBs under whose di rec t ion  a major p o ~ t i o n  
sf the ched-cal  analyses were conducted, 

DESCRIPTION OF THE MINE, 

The Tantalus Butte &ne which was f i rs t  v i s i t ed  by 
A. Ignatieff ,  Nining Engineer with the Bureau of Mines, in ( l )  
October 1947, was described by him i n  Report FeIP,LI No, 8% 

The Wna, owned and operated by the  Yukon Coal Company 
Ltde, i s  s i tua ted  about 2 miles west of Carmacks, on the Lswes 
River, son@ 3100 mlbles N e w ,  of m % t e h 0 ~ 0 e  i n  the Yukon. The 
mine i s  entered by er tunnel some 350 f e e t  above %he Bevel sf 
the Lswes River. T h e  tunnel, as shown i n  the sketch of the 
mine workings, goes in about PO0 f e e t  i n  d r f f t  lPoBlowed by a 
crosscut about 130 f e e t  long t o  the coal, the entry or top 
leve l  being developed from here f o r  a distance af  some 550 
fee t .  The coal aeam, pr ior  %a 194'7, had been worked above 
the m i n  exis t ing  entry t o  a point some 200 f e e t  from the 
c ~ o a s e u t  by the room and pfP%ar method, but due t o  the  f a c t  
tha t  entry p i l l a r s  had been robbed and caving ~ e s u l t e d  it was 
consideked fna,dvisable t o  esntinue o p e ~ a t l o n  from thBs leve l ,  
Thus, sn the racolmnexadation of W,Jo Cick9 Conaultfng Engineen 
development f o r  minstng of the seam below the present l eve l  wae 
inaugwated. A short dkstmce i n  fssm the  crosscut, mentioned 
etbovo, a slope and counter slope, w i t h  wrerise" crosscuts a t  50 
foot centres, were driven down towards the proposed %ewer 31eve]le 
In  July 1948 the main slope was down almost 500 feet ,  the  ~ 0 . 6  
crosscut was nss r ly  half way t o  the counter sfope location and 
the counter slope was developed down t o  the Nso5 crosscut o r  
" ra i sew,  

The o o s l  seam which s t r i k e s  about 355' and dips a t  the 
entry horizon about 50' t o  the west, is9 an the average, about 

' 9 f e e t  in t h i c b e s s ~  The coal appears t~ be clean looking " in  
si tu",  y i t k  only a f e w  t h i n  Bone partings, and seema t o  be 
naturs3tPy f ~ i a b l g .  

No cut te rs  a re  employed i n  mlnina the coal being merely 
d r i l l e d  and shot down out of the s01id3 a system which appa- 
r en t ly  r e s u l t s  i n  the pmduction of a Barge quanti ty of slack. 
The coal i s  hand loaded fn to  1000 pound capacity waoden end- 
d m  cars. A t  the swface  the coal 18 dump i n t o  a r0uW.y 
constructed chute, where it  s f ides  o v e ~  a inch s ta t ionary 
screen whfeh only pa r t ly  ~ e m s v e s  the  0 - 3. In. ~ i z e n  the  
coarser s i zes  segregating t o  the top of the  coal  stream. A t  
the bottom of the chute the coal i a  bagged I n  120 t o  130 fb ,  
sacks, the coarser coal being designated as of "domestic" 
q U Z l i L 5  while the Bmll coal m d  damp coax from the slope 

L - 
(1) F.R,L, Ed&= "Report on Examinstion of Tantalus Butte 

Mine, Ce~macks, Y.T. " by A,  Ignatieff ,  October, 1947. 





The aarnplea f o r  t h i s  study were eo%lectsd at TsntisBus 
Butts mine By A, lgnatiaff on July 22 and 23, Pg48. These in-  
cluded four separate mine run oamplss, detai led below, as wel l  
as s channel sample. 

I n  view of the  fact t ha t  it was noted t h a t  %here appeared 
t o  be a differoence i n  physical quality between the coal  baing 
mined i n  the counter off  No, 5 raise and tha t  being mined in 
No, 6 raise, the coal samples f ~ o m  these two secttons of the  
mine were segregated. In  addition as there also appoaked t o  
be s difference i n  the s i ze  d is t r ibut ion  of the ooal coming 
from the same section on the two d i f fe rent  s w p l i n g  clays, the 
two da i ly  samples from each paise ware a l s o  kept separate. Thus 
four samples i n  all,  of mine run coal, were co2lectedi as fsX1ows:- 

1. From No. 5 r a i se  on July 22, 1848. 
2 F ~ o m  i'o. 5 paise on July 2 5  1948. 
3 ,  From Noe 6 Raise on July 22, 1948, 
4. From Roo 6 rsise on July 23, 1948, 

1% should be noted here that the coal comi~g from Ho. 6 
raise was i n  the i m e d l a t e  v ic in i ty  of a loca l  downthrow fault, 
and ft w a s  suspected t ha t  it might be contaminated, 

The snmpXes weFe c ~ l k c t e d  at the surface from the Ellne 
cars. Five cublo feet, or approximately 275 pounds of coal was 
taken Prom every second car  of coal brought t o  the surface during 
the sampling period which extended over a complete wo~klng shift. 
Each car of coal contained approximately 600 pounds of coal and 
fsur cars were sampled on each day from each raise, Thus each 
of the above gross samples weighing approxLmate2y 1000 pounds 
was representative of about 2405) pounds of mined casrl, which 
was Ulf the t o t a l  output of the shif t ,  

Each of the above gross samples was coned and quartered, 
and one half was loaded i n t o  wooden boxes f o r  shfpment t o  Ottawa,, 
The wefghts of the ~eduosd samples on a r r i v a l  at the Fuel Research 
Labosatories were aa Po1Eows:- 

I& 3moo 5 raise ...... 456.75 fbs. 
2, So, 5 r a i s e  . * . e . .  4 4 2 ~ 0  lb s ,  
3. 80. 6 r a i s e  . -. . ., 425.75 Iba, 
4, Woe 6 raise .,..*. 437.25 Pbs, 

In addit ion t o  the above, special  samples from No. 5 and 
Es,6 ra i ses  were packed i n  a sealed oontainer f o r  determining 
the totab as mined moisture content, 

It should be noted tha t  although the Sour mlne mm samples 
were kept separate u n t i l  examined f o r  t h e i r  size dis t r ibut ion  
by screenlngp aubaequently the separate screened sizes of the 
fsur sanzples were mixed i n  the  proportSon as received t o  make 
up composite samples of the screen sizes f o r  f w t h e r  sxtbminat l~n~ 

One chameb sample was taken at 8 palnt 455 fsst down 
the  main slope, Thd coal seam at this point waa 1005 feet in 
thichsss,  As it waa noted %ha% the top three feet o f  the seam 
appeared t o  be somewhat dLffe~ent physically than Lhs rest of 



3 feet - rather f reable coal (168.5 fbs , ) 
7.5 feet - somwhat tougher coal which cam down 
Punrpiero (700 Pbs, ) 

ME3CHODS FOR ASSESSIIW TRE PHSISXCAL 
CHEMICAL PROPl3ll"rnS OF TKE COAL 

A. Physical ~ropsrties of the Coal 

1. Screen Analgais 

Each of the f o u ~  kndlvidw9 mine mnn samples a8 well 
as the two sections of the channel sample were hand screened 
using a segies o f  standard kound-hole screens w%tk openings 
fkom 10 inches down to 1/32! Lnch. The  ~esufts of these t88't~ 
are presented 2n Tables X and XXIH. The individual screened 
sizes from each of the mine run  aamples were them mixed in 
the p~oportfon as received fop pmparatlon of bulk samples 
for subsequent physical and chsmiLcal testing, The screen 
malyains sf the composite of the four aamp%sa is presented in 
Table X L  

The bulk density (weight per cubic f o o t )  and the ap- 
parreat speciF%c gravity were determined on various screened 
sizes of the cornposited mine run samples as well ss upon the 
indfvidual mfae pun samples a'nd the sectional channel sample8 
by standard methods. These data are presented fn Tables Z and 
11 for the mlne m m  samples and in Table XXII for the channel 
samples 

3 .  Resistance to Hsndlfn; os Friabflitg 

The relative resistance of the coal to handling or csn- 
verseby i t s  f'riabilfty, was detemlned by two A,S,T.M. methods. 
The "size stabilityn of the la~ger pisces,:mmely9 t'ne 2-3 inch 
and the 4-6 inch sizas from the composite mLne mkpl as well as 
from the bottom section of the channel. sample was determined 
by the tentaive Drop-Slaatte~ Test, A.8 .TeMo Designation D: 4110- 
37 T, The "f'rfabilftyr' of both sections of the channel s a m p l e  
was determined by the standard "Tumbler Test fQF Goal", A.3,T.Me 
DesignaLion :B441-45. By means of this teat the "size stability" 
02-a smaller size, nsmsly f to fn. square-hole screened 
material, is dete~mined. The results of the Drop-Shatter tests 
on the Mine Run Composite Sample are shown in Table III,, an8 on 
the bottom sectlion 0% the Charnel a m p l e  in Table XXKTI, whereas 
the data on the Tumbler T e s t s  of both sectiona o f  the chamel 
sample are given In Table XXIV, 

The gxindability or the ease of pulver%zabPlity of the 
coals wem determined by the A.3.T-M.Tentative method of "Test 
for ffx-lndabilfty of Coal by the Hardg.~ve  baprchine Method", 
A.S .T ,# .  Designation: D409-37 T o  The method evaluates the 
relative grindabllfty of a coal in comparison with a certain 
easily ground coal* designated as having a 100 grindability 
index. For comparison, four samples of va~~glng size consist, 
prepared from the Composite Mine Run were tested. The results 
are shown in Tabbe IV, 

* Low volatile run-of-mine bituaninoua coal f ~ o m  Jerome Mine, 
Upper klSttwing Bed, Somemet Coo, Pa. 



A cmahfng test was conducted on the plus 4 fnch coal 
separated from the Hine R m  aanples usin a special double- 
roll coke cutter wfGh the roller set at 1- inches, The re- 
sults of the t e s t  ars shown in Table W ,  

! 
B. CheacerL P~opertfes -- of the Coal and Ash 

The various cornposited screenga s % m s  and mixtures ob- 
tained from the Mine Run sampleb,as well as the individual 
mlne a m  samples a d  the Sectional Channel samples were sub- 
jected to one or more of the following standard anelysea for 
assessing their so-called-chemical properties. 

1. Proximate Analysis 

Moisture, volatile matter, f ixed carbon and ash, con- 
ducted on all the samples, 

2. SulpP3.u~ Content 

Conducted on all the sapllplas. 

3 .  Calorffic Value 

Kjetemrmfned for certain individual screened sizes, all 
the mtne run samples, as w e l l .  as for certain agixsd sizes of 
the mLne run composite, and for the channel samplea', 

A . 1 1  the above analyses Z'or the mine run sample8 ape 
shown In Tables VI and VII, whereas these data for the channel 
ssmplss are presented in Table XXV. 

Detemined only on the two sections 0% the channel 
sample and shown in Table XX. Values for the Wne Run Corn- 
posits sample were calculated from these analyses and are 
presented in Table VIII. 

5. FusSbilitg of Ash 

This included the detemninatiorn of the initial, softening 
and fluid temperatures of the ashes of all the scmemed sizes 
of the Mfne Run Composite and the channel samples, The resuLts 
foa the Mine Run. samples are given fn Table IX, and thore for 
the chamel samples In Table XXV. 

6. Chemical Analyses of the Ash 

The chemical gnslyses 0% the ash of the composite mine 
mur sample are shown in Table X. These analyses were conducted 
by the MlnereP Dressing Division of the Bureau of Mines under 
the supervision of Mr. J.A. FournPer. 

C . Coking Propert Ses 

The physico-chemical phenomenon of coking %a evaluated 
by means of several. rigidly standardized phyallcezl tester which 
deternine certain phenomena accompanyln& or as er result of, 
thermal decomposition. 

The free swelling properties of a bitramfnous coking coal 
a m  deteslnfned by two, method8 at these laborstorfes as follows:- 



(a) F,R,E, Swellin6r: Index Test 

This test consists  of dete~minfng the volat%Ae m t t e r  
evolved and the percentage swelling of the sesul*ant; coke 
button produced at  a temperatme of 600°c. From these data 
the "svelling index" is calculated, ernd by %he aid 0% a coke 
c lass f f ica t ion  chart the coal i s  located i n  a psrt8cule~r group. 
The various groups a r e  a r b i t r a r i l y  del2mhted aecordfn$ t o  the 
known physfcal properties of the cokes mads from the coals 
within these groups. 

(b) A.S.T.M. Free Swelling Index Teat 

T h i s  index Is determined by the Lentaktve methodt 
A.S.T.M.  Dealpation: D72O - 43T. The test consists  of ob- 
ta ining a coke button from 3. g~eun of coal under very rigid 
condftlom of t e s t ing  and detemn$ning the appsoxW$s free 
swelling under these conditions by eomparlng the button w i t h  
a s e t  of standard prof i les  w l t h  index nmbera from 1 t o  9 
i n  increasing order of volume. 

The r e s u l t s  of these t e s t s  f o r  rnlxed sizes prepared 
from the composite mine run coal a r e  shown in Table XZI, 

D. Laborstory 

Washing tests were conducted by the use of the f l o a t -  
and-sink method, washabilfty cwves being constmc-ted f ~ o m  
the data obtained t o  indicate  the theore t ica l  ash and aulphur 
contents and yields  of both clean coal and refuae obtainable 
a t  a gfven gravity. 

The data obtained as a rseuPt af these Lests on the 
Plus 4 inch coal c a s h e d  t o  pas8 4 in., the l& - 4 in.. 118 - 

in .  and 48 meoh - 188 in.  s i zes  pmpared from the Nine Run 
Composile coal am shown i n  Tables XI11 t o  XX inclusive. 

In addit ion t o  the usual washability curvea the "apec%%ic 
gravi.i;'y d i a t ~ f b u t i o n "  curve suggested by B,M, Bird wets a l s o  
plotted a d  used t o  indieate the degree of diff icnbty of wet 
waahSng aa  shown i n  the followfng table:- 

- 

f . I0 Degree of DifficulZy 
Curve of Wet Waajhfng Prepmat ion 

P e r  Cent 

2 - 7  Simple ..o.,...,.e,....o Almost ang Procesa: 
high tomage 

Cy -10 Moaerately diff icul t . . . .  Ef f ic ien t  ppocesa: 
high tonnage 

10 - 15 DSfficult o , . . . . . . , . . . . .  Efficient prooess: 
mediwfl tomage 

15 - 20 Very d i f f i c u l t  .....e.., Very efficient pro- 
C@SB;%OW t01~~l8ge 

Above 25 Formidable ....e,.,..... Limited t o  8 few 
exceptionally o f f i -  
cgant p~ocesaea 

For the ordinary wet washing of a coal, 10 per cent on 
the cume i s  used, and the  speeif3.c gravi ty  representing th i s  
point i s  selected ss iudlcating sjimPle t o  moderately d i f f i o u l t  
washing, When applying the float-and-aink data t o  8 dl~y  clean- 
ing study of a coalsA 3 per cent on the specifac gravity dia- 
t r lbu t ion  curve l s  recommended. 



Curves showing the ash reduction whfch is possible 
under varying conditions of washing the various sizes prs- 
pa~sd from the Mine Run eoab are presented in Figures I t o  
IV , 

E, Petrographic Constitutf on 

As thfs coal appeared to consist minlg of "Bull" 
coal with some fusain, only this Patter weza determfned. 

Fusain or miner~al charcoal is a more or less inert 
petlrographic constituent, but when present in relatively 
large quantities is associated with tendency of a coal to 
spontaneous combustion. It was deternrined by a modified 
form of' the Heathcoat method. Thia method takes advantage 
of' the fact that in bituminous and higher rank coals, the 
fusain is more resistant to oxidation than the other coal 
eonslituents. Nence after oxidizing the ulmic materials 
to an alkali-soluble product, the more resistant of fusafn 
2s collected by centrifuging followed by filtration. 

The fussfn content of varfous mixtures of sizes pre- 
pared from the Composite Mfne Run sample are shown in  able 
trT 

F. General Burning and CLfnkerina Properties - 
The general burning and clinkering characteristics 

o f  the coals were studied by means of s simple furnace 
teat which allowed for the collection of devolstilized 
coal, ash and clinker which could be evaluated for cornpara- 
t f v e  purposes. The reaults of these burning tests conducted 
on mine run coal crushed to pass 112 in. m d  on 0 - 14 in. 
slack prepared from the mine run coal are shown in Table 
ma:. 



DETAILS OF RESULTS 

l . Mine Run" SampXels 
The data, discussed in Chapte~ IV, c'$%ainsd for the B Wne Run s mpbs  of coal, is presented in the Poflowing 

Table-I,- Screen Analyses of Individual Mine Run Samples 
from No. 5 and 30. 6 Raises, 

Table I1 - Screen Analysis, Specific Gravity and Bulk 
Density of the Composite Mine Run. 

Table XI1 - Size Stability (~rop-Shatter ~ethod) of 
Larger pieces from Composite Mine R u n .  

Table IV - Grindability (~ardgrove ~ethad) of Mixed 
Sizes from Composite Mine Rub, 

Table V - Crushing Test on Plus 4 In. Lump from 
Composite Mine Run. 

Chemical Properties of Coal and Ash 

Table V I  - Chemical Properties of Individual Mine Run 
Samples from Ro. 5 and No. 6 Raises. 

Table VII - Chemical Aqalgses of Various Sizes from the 
Cornposfte Hfne Run. 

Table VIII - Ultimate Analyses of the Compoaite Mine 
Run. 

Table IX - Fusibility of Ash of Various Sizes from the 
Composite Mine Run. 

Table X - ChemZcaJ Analysis of Ash from Composltte Mine 
Run. 

Caking Properties 

Table X I 1  - Free Swelling Properties of Mixed Size8 
from Composite Mine Run, 

Laboratory Washing "rests- 

Table XIIl to Table X V X  - Float and Sink Data on flus 
4 in. crushed 1ump, 19 - 4 in*, 118 - 14 in., 
and 48 mesh - 1.18 In. sizes pxepared from 
Compoaite line R u n ,  

Tables XVII - XX - P ~ ~ x b a t e  Analyses of Float and Sink 
Fractions for the various sizes tested, 

Dotmmination of Fusain 

Table XI - Fusaln Content of Mlxed Sizes from Comp08ite 
Mine Run. 

General Burning and Clinkering Proertfes 

Tabhe XXI - Results of Burning and Clinkering Tests on 
two samples of coalo 

osfte Mlne Run crushed to 
in. No other size was 

available because all the coal was 
cslushed for sampling. 

(b) A sample of 19 in. slack prepared 
from a subsequent aample of Mine 
RWI coal (no, ~ 5 6 2  g specfaaay shipped 
for more extensive combustion tasts. 



9CRBE16 AEkALWEB OF M m  RlIN SAMPLES 
TAKER AT D I F F ' R E F ? ~ ' ~  ATI ONS * * 

3amn~le ~acation- 
Date smpPed 

0 - 1/32 in. 

-- 

Wt. Corn. 
1.6 1.6 

a o  ao6 

ooo 1.6 

5.3 4,9 

2,8 7.7 

2,4 B O o 1 l  

2,Q 12.1 

2 8  S4,9 

4 2  % g e l  

%,Q 2107 

5 6  2503 

5.9 31.2 

9.2 4 0 ~ 4  

5.9 46.3 

8.1 54-4 

a4.o 6 8 A  

8.0 76.4 

8.7 85.1 

14.9 aoo.0 

3.. 025 

57.8 

W t .  Corn. 

1; 

Screen analysfa. fn Table 1 18 a composfte of the above f o u r  
samples. 



SClREEPf AIBAg;PSIS, SPECIFIC CIRAV'XT?!I, F z Z L ? L E ~  Try 
Cmpmbte  Mfne Run 

* All screens are round-hole screens. 
(1)~omposited from samples taken i ~ a n  N0.5 and No. 6 Raises. 

BUX- 
Densf ty 
11x3 PBP 
cuoft; 

1 51.5 1 
50.5 

j 46-5 1 
46.5 

Spetcfffc 
Qravatg 

Receeved 
5 

C ~ U -  
Is ' tIve 

As 
Screen Sizes*  

-- 

Plus 8 In. 

E& - I* In. 

1 - a+ in. 

3/40 r tn. 

1/2-3 /4 in .  

8.8 I 
1 3.1.39 

11.3 1.35 

13.2 ) 

1 1.43 
15-55 

18.8 , 1.38 

welg2le 

0.4 

2.2 

3.0 

4,5 

, 7 + 6  

4 - 8  en. 

3 - 4 in. 

2* - 3 en. 

2 - 2* ino 

1 - 2 In. 

21.0 

24. (3 

28.5 

8 - 4  

2.5 

1.9 

2.3 

, 3.3 

43 5 

45.0 

47.0 

42.6 

42 .g 

47.3 

I 59.8 

1.38 

1.34 

1.31 

44.9 

44.3 

43.8 

, 36.1 1 1.29 

1.25 

1.24 

1.28 

1.38 

45.0 

41.1 

48.2 

61.4 

3$8- 112 in. 

114- 318 in. 

118- 2/4 in. 

I 

I 
I 

5.0 

7.7. 

13.2 

Flus 1 fn. 

1 / 1 6 - 1 / 8 i n .  18.2 1 69.6 

i 
1 18.8 

! 
I o -I 4 in. 
I 114 -1 $ I n .  

79.6 

]&00,0 

100.0 

1/32-1/16 fn, 

0 -3132 in. 

Mine Run 

81-2 / I 
I 
I 

. 29.4 

10.0 

20.4 

0 -11'4 in. 51-9 / c 51.3 
I 

As Piece! 





Q'I'JUSBIW TEST ON PLUS 4 IBCH WlMP 
(Crusher set at 18 Inch) 



I 

Bate BsmpPed I July 22/48 
J- 

Fr oxSmate AnaSy s i a  

MoZstwe. @ .  . . . . . . 
A ~ k l . e . o e a . ~ ~ . e . e e e  

Vola t  'Lle ~ a t t e r .  . 
FSxed Carban..... 

S U I ~ ~ U P ~ ~ ~ . . . ~ . ~ ~ ~ .  

Calorif t c  Value . . . 
O.P...OIO.B.te~./l 

Cskfng Pasperties 
[by volatile but- 
t o n  at 950'~. ) *  a - 0 

. . POOP 

Matter free bas 1s . ... .~ . t  .u./lb. 14,380 

POOF Poor 

14,354 14,295 

Poor 

* A.R, - As received basis 
D,B, = Day basfs. 



CFBMICBZ AIYALSISES OF COAL SIZES FROM MIrmE RUN CWPBSITE 
PROXPMA'Xl3, SULPHUR, amD CALORIFIC VALm 

Screen 92zes 

Plus bin. 

4 in. 

2 in. 

14 in. 

in. 

H In. 

314 in. 

112 in. 

318 in. 

Sample 

Dry Baa is 

Wois- 
ture 
9- 

recqd) 
$ 

200 

2.1 

2.1 

2.2 

2.2 

2.1 

203 

2.2 

2.4 

205 

2.2 

2 e 2  

2,6 
O Q I I  

2.7 

2 0 3. 

2.2 

2 -3  

Ash 

L 
23.4 

17.7 

2002 

19.7 

19. l 

18.8 

19.5 

18-1 

22.1 

19.0 

19.0 

22,4 

17.8 
-.I- 

21.2 

22,7 

3.987 

19.2 
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T A B U  XVIP 

Chemical Analysis of Float and Sink Portions 
Plus 4 i n .  (Crushed t o  pass 4 i n . )  

Vola- 
Specific Gravity ~ s h  tile ~ i x s d  Goking 

Matter Carbon Properties 
P 

Floats 1.30 4 .0  4 1 4  54.6 F B ~ F  
Sinks 1.30 tt 1-40 7.5 36.0 56.5 Poor 

" 1.40 ti 1.50 15.7 34.4 49.9 Poor 
" 1.50 w 1-60 22.4 33.7 43.8 Stsrong Agglomerate 

1.60 34.4 36,o 29.6 Nan Agglomerate 

TABLE XVIII 

Chemical Analysis of Float and Sink Portions 
1*-4 In. Sizes 

Vola- 
Specific Gravity A s h  tile Fixed Coking 

Matter Carbon Propertfes 
$ $ 

Floats 1.30 4 .9  38.1 57.0 Poor 
~ i a i k s r 1 ~ 0  " 1.40 9.8 35.9 54.3 Poar 

1' 1.40 'f 1.5014.4 33.6 52*0 POOP 
" 1-50 " 1.60 21.7 34.8 43.5 Strong Agglomerate 
It 1.60 41.1 32.7 26-2 Non Agglomerate 



ChelaZcal AnerSLysIs of F l o a t  and Sf& Portions 
48 mesh-1/8 ino Sizes 





F i g .  I1 - WASHABILITY CUI?VES FOR 15 - 4 i n .  - TA?PAL!JS RUTTX M I N E  

Curve 1 - Cumulative coa l -ash  percent.ap;e ( ~ 1 o a . t ~ )  
Curve 2 - Actua l  a s h  percentage 
Curve 3 - Cumulative s l a t e - a s h  percentage 
Curve 4 - S p e c i f i c  g r a v i t y  
Curve 5 - +. lo  S p e c t f l c  g r a v i t y  d l s t r l b u t l o n  



F i g .  1 1 1  - "t~.SW?RIT2TTY CUPL'F.2, FOP I / '  - 1; I n .  - ThNTAL!'S H jf;':'F.. MITp 

C u r v e  1 - Curnu1 at ! v e  c o~ l -ash p e r c e n t  age ( ~ 1 %  t s 1 
Curve  2 - A c t u a l  esh  percentege 
Curve 3 - Cumil la t  I v e  s late-6sh p e r c e n t a p e  
Curve h - S r e c i  f l c  ~ r ~ v l t y  
Curve  5 , -  + . l o  S p e c i f  l c  g r a v l t g  d t s t r l b u t i o n  



4 0 50 60 % ASH 
1.6 1 . 5  1 . 4  SPECIFIC GRAVITY 

I 
F1gL I V  - WASHABILITY C'JPV75 F 0 H  4 5 !ES)( - I/,? i n .  - TAXTALLIS RUT'l'E M T N F  

, 
I Curve 1 - Cumulat ive  c oal -ash  percentage ! ~ l o a t , s  ) 

Curve 2 - Actua l  a s h  pe rcen tage  
I Curve 3 - Cumulat lve  s l a t e - a s h  percentage 

Curve 4 - Spec If i c  g r a v i t y  
Curve 5 - 2.10 Spec If l c  g r a v i t y  rl.lstr.lbut : c~r. 



Results of Burning and Clinkering T e s t s  

Mine Run 19 in. Slack 
Crushed to Pass 

4 inn from Run Y#Y 
Properties of Coal 
ProximaLe Anmlyais ( ~ r y  basis) 
Ash ............................... $ 21.2 12.1 .................. Volatile Matter *$ 32 -2 33.4 
Fixed Carbon ......................$ 46.6 54 05 

Caloriffc value.. .......... o~ .T .u. Blb. 10,980 12,070 
- 0 Softening Temp, of A9h.......D..0... F. 

Caking P~operties 
From but ton at 950' C . 
F .R .L. Swelling Index 

Burning and Clinkering Test Results 
S i z e  of Coal Tested .......e...... in. .............  eight of Coal burned lbs . 
Burning T~e..re.o.......o....o.D.h~~. 

Residue on Grq 
9112 in. coke 1 ........ oQ..O.....~. 
4-112 in. clinker..................~a. ................ -1/2 in. residue ..gins. 
Clinker (+1/2 in. ) as part of 

~esfdue.(2) .....................$ 
Quality sf Clin%er 
la) Screen Ana1ysl.s of +1/2" clinker .......... Plus 4 in. jsq. mesh).. $ 

2-4 in ...................... O..o.P 
1-2 in*. ........................ .$ .................... 1/2-1 in... .$ 

.................... 0-~/2 fn... ..$ 
Average particle ~fze........~.in. 

Tumbler Tssf ; .  
Size Stability ................ .$ 
Abradabilltg ( 4/16 in. ) .... .. .. .$ 

Apparent Specific Or8~ftx 

2250 

Poor 
41 

0-1 
100 
8.33 

227 
3178 
9988 

31.8 

17.6 
28.5 
28.5 
11.3 
14-1 
2 -399 

50.4 
12.1 

1.50 

2250 

Poor 
25 

Q -  15 
100 
.6.42 

0 
1589 
7491 

17.5 

45.2 
4.8 
28,l 
21*9 
0.0 
4.321 

51.9 
15.2 

1.50 

- 
There was no coke, only devolatilized and partially burned coal. 
Reaidue here equals 4-112 in. clinker plus -112 in. ~esidue. 
This was prepared from e subsequent sample of mine run coal. 



The data, discussed in b-peter ICV, obtained f o r  
the t w o  sections of the single channel sample o ~ l l e c t e d  at 
Tantalus Butte mine are presented in the f ollowlng t a b l e s  :- 

Table %XIS - Screen Analyses. 

Table XXIl l  - FpiabLlity (Tumbler Test) of the 
smaller pleces 

Tabb XjCV - Chernf caP Properties . 



o - 1/32 tn. 
Lt 

I 
0 . 0 .  

e f t .  

* 28,w top sectton and 71.4s bottoan sectlonu 



3ef ore 
Test 
L 
40.0 

60.0 

4.90 

Drops 
48:- 
20,5 

1905 

9.0 

6,0 

505 

3.5 

4.0 

14.0 

3.034 

6%,9 

.ze 
After 
Drops 
L 
15.0 

17.5 

7.0 

14.5 

6,o 

9.0 

3 4  

405 

23*0 

2,544 

51.9 

1 
I 1 Top Section I I Bettom ~ e c t i o n  

I I 

Abrasion Xnde~..~.~.. 22.3 
I - * Test conducted on lumps 3.-l* In. sg. screen s i z e .  



, Coklng Properties 
[by volotike button at 950°C 

Top 36" Sectfan 

Poor 

6 A,W, - As secelved basis 
D,B. - Dry basis* 



DISCUSSION OF RESrtTILTS 

%he mine run samples of coal from the CP~:ntalus Butte 
Mine were collected at the mine head by sapling freshly 
minedo unmodified run-of-the-mane coal in the manner detailed 
in Chapter 111. The coal conning from the no, 5 and No. 6 
raises, which were in operation during the period of s m p l i w  
was sampled separately and segregated because of apparent dff- 
f e ~ e n c e s  in physical quality. In addttfoa the coal mined at 
each location was sampled twfce on successive daya, on July 22nd 
and 23rd, and tketse samples were also kept separate: Thus f o w  
gross samples, each weighing approximately 1000 pounds were sol- 
Egctsdy two from each location. These were eona'd-an& que~tered, 
one half o f  each weighing approximatsly 452 powde, being shipped 
to Ottawa for sxamlnation. After approximcately one-fifth of 
each of the Pour samples was taken off st Ottawa as samples for 
chemical analyses, the remainders weye ~creened separately to 
determine their size distribution. For all subsequent e x d -  
nation the indivedual screen sizes of each of the four sexeplrs8 
were mfxed in the proportions as receZved to produce ccqposite 
samples of tPle mPne run coal, and this should be kept in mind 
when examining the data presented i n  thfs repost. 

(a) Sizing as Mined 

The results of the screening t e s t a  on each of the 
four mine run samples of coal after delivery to Ottawa are ahown 
in Table I. The table below shows the main size divfsfons of 
the c o d  from each location in terms of p~0babl8 commcial  pre- 
paration. 

, 
Cornrmerclal Sizes Prom Separate Mine Run Samples 

Loca%lon of Coal I lo. 5 Raise I No. 6 Raise 

It fe quite apparent thaL, on the average, the ~ 0 , 6  raise 
coal was somewhat amalher than that from No, 5 rerfsso and th fa  
may efther be due to the fact that there was a fault in the 9m- 
mediate vfciniey of the No. 6 raise on, it may indecate variations 
in the normal seam itself, BOWWV~P~ it should be noted that even 
the coal from No,5 raise Is not ve~y large producing on the 
average 42.38 of 0 -114 in, f lnes . 

Thus the screen ajlaPys3.e of the Composite Muline Run shown 
in Table I1 cannot be considered far out from what should be 
expected from this coal mdsr the condlhtiona of mining, the ooal 
being ehot from the solid. To designate fn a simple manner the 
acreen anal3sia of the coal, the upper screen limft on which 
approximately 5$ of the coal is retained la used In conjunction 
with the lower screen limit through which app~oxlmately 15s of 
the coal passes, both being related to the average particle size. 
For the composite mine run the size consisL may be stated as 
f o l l o m  .. - 



Mae Run: = 1.017 i n ,  

This coal definitely exhibits an excessive quantity of 
f Qnea, 

(b) Density -- of the Ooal 

The bulk density and the wppsrent specific grsv9.ty of' 
the verloua screened sfzes sf the composiLe mine run are shown 
in Tables I and XI. The bulk deszslty of the coal decxleasea 
more or less regularly with a decrease In size from about 51.5 
lbs. /cu,ft. for the Plus 4 inch I.umps to 42,3 lbs ,/cu.it, for 
the 1/16 - 1/32 in. fines. 

The apparent specific gravfty also appears Lo decrease 
with a decmase bn 8ize from appra~Pmately 2.39 for the lump9 
retained on a 4 inch screen to 1.24 for the 114 - 3/8 Inch 
smalls. The decrease in specific gravity doe8 nohppear to be 
 elated to the ash content of the coal sizes teatea,  

... ;rr . ( c )  Size  Stability of the Coal 

The stsbfZity to handling was determined by the Drop- 
Shatter test method on two size8 pmpared from the Composbte 
Coal, namely 2 - 3 inch and 4 - 6 inch, the results bePng shown 
in detail in Table 111. For comparative pusposes the values 
obtained as a reault of four drops are shown below: 

Sfze Stability - Four DPOD Shatter 
- 

Size of Coal Tested 
-- 2 - 3 in. 

P 
4 - 6 in. 

Size Stability ............ $ 62.2 44,l 
Fines on Shattering -*"). .. $ 2'3.5 24,6 
slack on Shattering[ -1t"). . $ 45.0 42-1 
Average Particle Size...... 

After aha-ktering. ...... In. T.56 2.21 
Froportion remaining 
en o r l g i n a l  Size........ $ 43.0 21.1 

Although the above data indicates that the T~ntalus 
Butte coal is quite friable, the degree of instability to 
handling of these sizes does not conform with the low average 
particle size of tho mine run coal. It is abviow that those 
portfons of the mlne run coal rematnlng as large 'Ivmptj muat bbe more 
reslatant than the bulk 02' trre coal, and the s ize  sta~ility 
of these lumps Is no good criterion of the natural frfa- 
billty of the coal seam 

The grindability 
sized mixtures prepared 

as a whole. 

or ease of pulverizability of various 
from the mine run coal as determined by 

the Hardgrove ~ach ine  method ia shown in Table IV, T h e  eoel  - 
sppea~ed  to be'one that may be considered as reZaLfvsly easy 
to grfnd. The  O - 114 in. fines exhibited a substa.atially 
higher grindsbllitg index than the 1/1) - 15 in. and larger 
sizes, but this difrerence cannot be related to the ash con- 
tent a d  thus must, be,,considered ss an inherent characteristic 
of the var%ous slzes tested. 

(a )  - Crushing ~haracteristics of the Luwg Sizes 

The results of the crushing test conducted on the plus 



4 inch pieces of coal prepwed from the Composite Mine Run sro 
shown i n  Table V. The t e s t  indicated that when the c%ouble-roll 
cruahap was set 80 tha t  the cut t ing edges of the rohla wem 
l* Inches apa~t,  the plus 4 inch coal, i n  one pass, was mduced 
from an average pa r t i c l e  s l e e  of 5*864 inches t o  an average 
pa r t i c l e  a ize  of 1.652 inch&. The aveiage aize  o f  the crushed 
product was thus 28.2s of the s v s ~ a g e  s i e e  of the  uncrushed 
lumps. The crushing resulted Snjthe production of the following 
reLatiue sanomta of' oomme~cisl sizes. 

\a*ic 

Commercial Sizes from Crushing of Plug 4 Coal 

44 
Egg (p lus  4 in . )  ............ 0.0 
stove (13 - 4 in.). . ;  ....... 56.2 
Nut & Stoker (* - 19 in.) . .  .29.2 
Fines ( 0  - in.  ) .....,.,.. .14.7 

It should a ~ a i n  be noted that the crzashlng characterfsticrs 
of the afzes retained as larger lumps a f t e r  mfniing and shipment 
cannot be used as a c r i t e r fon  of the nature1 f'piaBil.IP;g o f  the 
cosl  as s who2e. Only the somen snalyais ox the nine run caal  
Ra, in the case of tMs cosl, the best indication. 

B. Chemical Pmpertles ~f the C o a l  and Ash 

(a) ~ ~ 0 ~ 9 ~ n a t e  Analysis and Calor i f ic  V ~ l u e  

1. The Separate Mine R u n  Samples 

The proximate analyses sf the fous? mine g ~ p l  s m p l e ~  taken 
from go. 5 and N0. 6 palms a m  ahom i n  Table V I .  The No. 6 
raise coal, taken from the immediate viclni2;g of a l o c a l  f a u l t  
shows an excessively high ash content of 25.M - 29.6$ on the 
d ~ y  'bprafs In compa~fson~to  1 2 . 9  t o  13.49 f o r  the coal taken 
in the c o m t e ~  off NO. 5 raise. Them vaPuea, f o r  cmparatlve 
purposes, should be cons%dered i n  c d n $ ' c t i o n  wftH tha analyses: 
of the ch8nnesl samples, taken at  s a t i l l  lowea, level in the 
main slope, that $6;- beyond No': 6 ~ a i s e ,  'Pkne ash content of 
the chamel sample (see Table $SfV) was 12,3$ on the d ~ g  baeis . 
T h i s  would tend t o  indicate  %&st the  high, ash content of the 
cosh coming from Bo. 6 ~aise i s  ra ther  the  except%on than the 
md16B and m y  possibly be a t t r ibu ted  t o  contamination &e a 
result of the  Saultlngl eonrditbn. 

2. The Composite Wne Run Samples 

In extunlnlsyl; the mafyses for  the  emposited mine run 
samples shown fa Table VII the pemFks above regarding No. 6 
paise coal should, be borne i n  mind, as it i s  th i s  portion of 
the coaposited samples which resul ted i n  the overal l  high ash 
content. 

The varlous sizes  of the cornposited coal ahowed an ex- 
ceptional uni foml ty  i n  ash content. Only i n  the  cafM of the 
plus 4 in.  coal was there a d e i i n l t e  substantial fnc~eese  over 
the average of about 20.05 ash on thwdry  basis, the plus 4 in .  
showin 23.4s ash. Ekamination of the waahlng data on verfous 
s izes  f see T8ble8 X I r X  t o  ~ Q I )  a l s o  indgcates that the ash 
appeam t o  be uniformllg d f s t ~ i b u t e d  between the va~eous s izes .  
Hf the various coax ~ i z q a  a m  eepsrated at a gravl ty  of 1.60 
t o  throw out the  very high ash mnate~lal the arsh contents of 
the clean fractfons would be.approximately a8 follows:- 

Ash & - --- 
R+k;~n, 4 in.  ............... VT ............... - 4 i n ,  12.7 ......,...... 13.8 ........ 48 mash - 118 in, 13.5 



It should be noted that these values are In close agmoeement with 
the ash content8 sf the coax from No. 5 rarlese and from the 
channel sample, a fact whlch corroborates the remark made p ~ e -  
vrlouerXy that No, 6 raise coal is only high In ash Because of 
probable cantam2nation due to local FauPtfng, 

The volatile matter of the coal is fairly high, the pure 
coal (mine~kb-matter free) exhibiting an average vokatile matter 
eontmt of 33.2$. 

According to the Specific Volatile Index* method of &&&&- 
i.?ica.tfon by rank where rank is based on the unit heating value 
?f the volat:'.le matter evolved at 950'C., thia coal has an aver- 
age index QT 139 whlch places it in the subb1tumlnous (meta 
lignltous) r:larss. Acco~dfng to the A.S.'P.M, clsssfficationr by 
rank Designstion D388-38T, where ~ a n k  is based on the fixed carbon 
and calorific value, calculated to the mineral-matter-free baais 
this coal is classed as High Volatile B bituminous (13,620 B.T .U./lb. 
mofst mlnaral-matter-free) on the border of the Hfgh Volatlle C 
bltumfnoufj, In thia coal it is worthy to note that the plus 4 
inch lump coal was of substantially bower rank t w n  the smalls and 
fines, AccorPdfng to the Specific Volatile Index method of claasl- 
f ieat ion the plus 4 inch lump has an index of 107 in comparison to 
139 for the fines, which places the lump sizes in the Ortho- 
lignitous or so-called Black Lignite class, Amording to the A.S. 
TOMo clr~ssification the lump afzes are High VolatlPe C bftuminoua 
to SubbiturotSnaus A (12,245 B.T .u. /lb. -moist mineral-matter-free) . 

The molstum content of the coal as mined was approximately 
4.€& 

The calorlflc value of the coal varies with the quantity 
of minepal -hatter preaent aa indicated in Table VII. On the 
pure ccal basis, that la the dry mineral-matter-free basis, the 
calor$f$@ values of several siragle and m e e d  sizes are as shown 
below 2 - 

Calorlffc Value - lW.Free 
B.T.u,,~~. 

Again it should be noted that the lump sizes are substan- 
tially lower fn calorific value than the smalls and flnes,  The 
expfanation for this is not obvious. 

AasumSng that sn average mine mm aarnple would contain not 
more than P3,0$ ash on the "aa minedn. basis the analysis of the 
ma1 would be as follows:- 

Analysis of Mine Run - As Mined 

Moisture 5 4.9 
Ash k 13.0 
Volatile Matter $ 33.6 
Fixed Cerbon 
Sulphur 
Caloriffc Value - f 4::3 

B,T.u./~~. 11, 600 

~Classlflcatim of coal usZng Specific VoLatile Index" by 
BOA.  Stsong, %.J; Burrough and Eo Swsrtzman - Mlnes Branch 
Publication lo. 752-2. 



The ultimate analysis of the mine run composite 
sample calculated from the analysas of the channel sample f s  
shown in Table VZXX. On the ash and sulphur-free basis the 
analysis is as foI%ows:- 

Hydrogen 19% trogen 
L L 

This is a medieam carbon high asky&en @oabo and by 
SeyPe~fs method s f  cSlsssiFication using ca~bori and hydrogen the 
coal is in the Meta-lignitous o~ subbit~nous class, This 
agpeea inope c3lose43ly with the specific vsPatlfe  8nzrjlen oabaash- 
ficaticm than with the A,S,T.M, method whleh places the coal in 
the High Vcalbertile B Bituminous class, 

The total sulphur content of the various afzes and size 
n~ixtakl?es, shown in Table V I I B  is venry Bow and uniform at about 
0,4$, This coal may thus be considered as practfcs%lg f m e  
of pyrite. 

( d )  hsibility of the Ash 

In Table IX are presented the results of the ash fus%ot2 
determinations for the various sizes and size mixtures of the 
Tantalus Butte composite mlne run coal. The softening tempe- 
ratuares are relatfiveby low and fai~Ey uniform varying fssm 
2190~F to 2 3 5 0 ~ ~ ~  with the average at about 2250'~. This com- 
pares favowably wfth the charnel sample which h88 a 8ub~tmtial%g 
lower ash content than the mixed mine mxn samples, and indiostes 
that the fusiPiPity of the ash is fairlly uniformly low Irres- 
pective of possible contamination due to local feauPting. It 
should be noted that the melting range of the ashes, that la, 
tho temperature interval between the initial and fluid tempe- 
~stures, is v m y  low and uniform with an average of about 
1 0 0 ~ ~ .  These uniformly Bow values are due to the hbgh Pime 
content of the ash and indicate the ready foxmation of a fluid, 
bothersome slag on combustion. 

( e )  Chemical Anahysia of Ash 

The conplete chemical analysis of the ash from the com- 
posite mine run sample is shown in Table X .  It is to be noted 
that the ash 1s very low In iron oxide but very high in lime 
and magnesium oxide. The high llme and magnesium accounts 
for the low ash fusibility and very low melting range. 

C . Coklng Properties 
The physico-chemical phenomenon of coking whereby a 

bituminous coal becomes plastic during thermal decomposition 
and then fusea to a solid cellular maas of devolatllized 
material, is eonsidered to be a coljsbination of' two main measu- 
rable effects, one resulting in the swelling of the pheatic 
mass and the other being responsible for the ultimate binding 
or "caking". When poorly coking coals are being consfdered 
the degree of coking can most readily be evaluated by meazs of 
the Free Swelling P~operties of the coal. These were determined 



by both the F.R,L. and A,S,T.M, Free Swe9fing Index methods, 
and the re su l t s  are given i n  Table X I 1  f o r  several  s i z e  mlzr- 
tuxes prepared Ppom the composite nine run coal,  

The A.S.T.M. Free Swelling Indsx f o r  the  Mim Run 
coal was 1, t ha t  is, it showed no 3vslPing whatsoever. The 
F,R,L, Swelling Endexes showed however tha t  there  was some 
difference between the larger s izes  and the f ines ,  The Pumps 
and ern118 showed a contrectlon whereas the 0 - I/% In ,  f ines  
exhibited a de i fn i t e  swePlinej sufricientBy high t o  r e su l t  
i n  some swelling i n  tho mixture of lumps, amal.31~ and fines, 
namely i n  %he mine run compositeo 

- It may thus be concluded ' tb t  t h i s  i s  a veny poorly 
coking coal with the lump s izes  merely agglomerating. Even 
so, on combustion, aome caking should be expected, 

D, Washing Chanac.terQatics 

Washing tests, by the atandard float-and-sink method 
using heavy media prepaped from an admLxtare s f  oa?ganic 
liquids, Weke conducted on four sized f rac t ions  pmpared 
f m m  the mine :PU coal, namely, Plus 4 inch piece8 crushed 
Lo pass 4 inch, li) - 4 inch pieces, 118 - BQ inch smaPBs, 
md 48 mesh - 188 inch finea. The re su l t s  obtained are 
given in a aex5es of tables  and curves shown I n  Chaptea? V, 

Referring t o  Tables XI11 t o  XVI IncPusive it  wlfP be 
noted tha t  the inherent ash contents of the d i f fe rent  sizes, 
as indicated by the f ract ions  f loa t ing  at  a s p e c u i c  gravi ty  
sf 1-30 t o  1,g.g ape uniformlly medium t o  high valrying between 
3.9$ and 5.4$. It i s  of importance t o  note tha t  the quan%ity 
of coal peclainzsd a t  these lower gravi t ies  I s  very small 
varying between B,5$ and 10. P$ of the t o t a l  of each s i ze  
tes ted,  

Using lO$ on the t.10 spec i f ic  gravi ty  d is t r ibut ion  
curves shown i n  Figures I t o  IV inclusive, an indication of the  
equivalent gravi ty  at  which ~ e l a t l v e l l y  simphe wet waahlng may 
bs e f fecbd ,  w$th the  productfon of only two produ@tss namely 
clean c o d  and refuse, Is obtained, These g~avIt ." tes  and the  
quanti ty and qual i ty  of p ~ s d u c t s  t h a t  may be produced are 
shown below, 

Simple Wet WashfBg 

These ~ e s u l t s  indicate very c lear ly  that the coal  i s  
not readi ly  amenable %o simple wet cleaning* The inherent 
ash i s  high and especial3.g i n  those sizes ketained on a 
13 inch screen the proportLon of so-called boney me% i s  hi@, 



Even the refuse rejected at 1.65 t o  1075 i n  these larger s izes  
anbg contained 39.5% t o  43.5$ ash. 

If sEP the s izes  down t o  48 mesh were washed i n  cen 
e f f i c i e n t  heavy-media separator at  a gravi ty  of P070 the  quan- 
tit$ and qual i ly  of products that would be produced from t h i s  
composite mlne ~ " u n  coal are  as fablowsx- 

Washing a t  Gravity of 1-70 

Clean C o a l  
- 7 i e 9 d  . ,', , . , , , $ 67.7 

 AS^ . . . O , , . .  ,. P 14.3 

R&W coal 
Ash . . O . O W O O . .  fg 21.3 

It should be noted tha t  the qual i ty  of the clean coal 
indfcated above i s  similar t o  the qual i ty  of the  coal as  mined 
a t  N o .  5 r a i s e  and a s  obt8ined i n  the  channel sample below ~ 0 . 6  
~ a 9 s a .  A l l  the above results would appear t o  indicate  t h a t  i f  
it were possible t o  eliminzrte those sections i n  the seam, such 
as those i n  the immediate x ic in i ty  of a fau l t ,  which may be 
contamlnatsd and yield  high ash, a product with 12s t o  14% 
could probably be produced md t h i s  product would be as clean 
as  could be expected even i.'" washing were Included i n  the pre- 
paration. 

E. Betrographic Constitution,- 
(*( . 

Fusecin, the  almost p u i ~  petrographfc constituent which 
appears as a fibous charcoab-like material  occurring fn ir- 
regular wedges on the bedding plane was determined by the pre- 
fesent ia l .  chemical oxidation vethod developed by Heathcoat, and 
described In Chapter I V .  The versulta obtained by this t e a t  an 
vetrfous s i z e  mtxtures of the cc~mposite coal a r e  shown i n  Table 
X I .  The coal i s  r e l a t ive ly  low i n  flasain with an ap mc iab le  
concentration fr? the  0 -114 inch f ines .  The plus P f Inch ..,,,,, .,.. 
lump showed only 0*m$ of fusaSn. 

The other petrogrsphic cozwtituents were not separated 
as it was observed that t h i s  coal contshed very l i t t l e  "bright" 
coal, i t  belng mainly of the so-called "dul ln  a t t r i ta l  type. 
This would account f o r  the high inP~orent ash of the  coal,  

F. General Burning and Clinke~ln&_P:roperties 

The r e s u l t s  of the simple b u ~ n i n g  t e s t a  conducted t o  
determine the eharacterfs t ics  of the burning fuel  and ash peal- 
due on a, comparative basis a r e  shown i n  Table X I ,  Although 
the t e s t  i s  usually oonducted on a 118 - I* inch size, com- 
parable t o  the  average used i n  undarfeed stokers, f o r  these 
t e s t a  only the composite mine pun crushed t o  pass 182 inch was 
available, as explained i n  Chapter V, For comparative pwpose 
a inch slack, prepared from a suc3ceedfng sample of mine mm 
coal specially shlpped fo? more oxtensfve combustion tests, was 
a l so  tes ted ,  



(a) Clinkering Characterf s t i e s  

The clinkering properties of the coals wem studied 
arid ~ e l e t e d  t o  each other on the basis of qraalitative and 
qul4latir.tetive analyses. The f o ~ l s w i n g  tab le  presents the 
pertinent data:- 

Clinker from Coals 

Mine Run Comp. 1* in. Slack 
Crashed t o  4 i n .  

Qusnt Z t y  of Clinker*. . . . 31.8 
Average Par t ic le  Size. . in .  2 0399 
Plus 2 in .  e l f  nker*+. , . . $ 46.1 
Apparent Specffic Gravity 1.50 

--- * Calculated a s  a percentage of t h e 7 o t a l  c l inker  and -& i n .  
resfdue 

** As percentage of t o t a l  clfnker 

I n  both the above cases frreepective of the wide vart-  
a t ion  in ash content the cl inker produced wets f a i r l y  hard but 
ra ther  pokous, typical  of high lime ash cl inker.  There was 
a tendency fo r  the materdal t o  Slag readi ly  producing a rather  
glassy looking product which could be expected t o  run on a 
prate,  It should be noted tha t  i n  t h i s  t e s t  the coal 1s burned 
i n  a deep narrow f i r epo t  and when the  coal has a 
t en t  rna~ch of the ash remezins unclinkered because 
possible to m i n t a i n  a large enough body of f f r e  
of ash. If this coal  were burned i n  th in  layers 
doubt that the bulk of the  ash would cl inker  and 
duct sfrnllar t o  tha t  produced i n  t h i s  t e s t ,  

hfgh ash con- 
it Is im- 
f o r  the  mass 
there i s  no 
fomn a pro- 

(b )  Burning - Characterist ics 

The coal was rehst ivelg f r e e  burning, showed no ten- 
dency towards bridging , was non-swelling, and formed only a 
vsrg l i g h t  cake over the f i re  when f resh  f u e l  was charged. 
However I t  was noted tha t  the coal was ra ther  slow t o  ignite, 
it lying "dead" on the f f r e  f o r  some tlme a f t e r  char@.%, 

Beesuss of the  hlgh ash content of the f'uel the bed 
of ashes became so thick that i t  was d i f f i c u l t  t o  get  the  a i r  
through t o  the fuel. T h i s  at  l e a s t  p a ~ t i a l l g  accounted f o r  
the low bwnfng pate i n  comparison t o  other coking high vola- 
t91e bituminous coals tes ted i n  t h i s  same furnace. The f a c t  
tha t  there was an excessive quanti ty of f ines  in the coal, 
reaultltng i n  e?. ra ther  denae f u e l  bed also contributed t o  the 
slow burning r a t e o  I n  t h i s  regard it should be noted tha t  
even when the lerrgea? slack (0 - 1$ in. ) w%th the much %owek 
ash (12.15) was burned Its bum~n3.n.g r a t e  was a l s o  aubstantiaPfy 
lower than f o r  the average high v o l a t i l e  bItwnPnous coal. 
The above tests thus indicate tha t  very frequent cleaning, 
ahaklmg and s l i c i n g  would be required i n  the ordinary hand 
f i r ed  equipment, and because the coal i s  ver r  poorly coking 
the loss  sf combustible i n  the refuse might be expected t o  
be hfgh. Burning t h i s  coal i n  thfn layers on chain grates  
might be much more effective. 

CHANNEL SAM- 

One chamel  sample, i n  two sections, collected a t  & 
point 455 f e e t  down the main slops, was studied %'OF i t s  phy- 
s i c a l  and chemical propert ies.  



A. PkqsScal Properties 

(a) 31ze Distribution 

The screen analysea of the top 36 in. section and the 
bottom 90 in. section are shown In Table XXII. As was noted 
b the 8ampler when the coal was taken from the seam the top 
38 1 no of coal broke down to a far greater degree than the 
bottom section sf coal, The top coal had an average particle 
size of 1.067 in. in comparison to 3.,184 in. for the bottom 
coal. The average particle size of the full s e a  channel 
sample was 2.579 in. This value appears Lo indicate that 
wfth the employment of more suitable mining methods that is, 
if the coal were not just merely shot from the solid, it 
might be poeaib1.e to produce a  large^ coal than is being pso- 
duced at the present time. But even under the beat con- 
ditions of arming the coal would apparently contain at least 
63.0% of 13 in. slack and probably much more after ordinary 
Wad1 lag. 

(b) Size Stability and Friabilltg 

The sfee stability of the larger sizes, from the 
bottom coal as determined by the Drop-Shatter Test Is shown 
In Table XXIIK. For comparative puposes the values obtained 
for two sizes as a result of four drops are shown below:- 

Size Stability - Four Drop Shatter 
Size of Coal Tested - - - 3 in. 4 - b in. 

Sizo Stability.. . *.  . . , . . $ 52.7 
Fines on ~hattering(-$in)$ 29.5 
Slack on shattering( -fQin0 1% 55.0 
Avekage Particle Size 

After Shattering ...orlno 1 . 32 
P~oportion remining 

In original size. . . . , .$ 30.5 

The above resufte compare very favourably with those 
obtained on the humps f ~ o m  the mine run and indieate that 
the coal is quite friabPeo However the degree of atabZlity 
to handling of these eizes is not necessariby an index of 
the natural. friability of the coal, as even with very cars- 
fuP w i n n i n g ,  as I n  the cage of the channel samplep the coal 
contained at least 63.04% of 13 in. slack in comparison to 
only lb0,0$ of P& In. slack which resulted Ppom the drop 
shattming of the 4 - 6 in, Bumpa. 

, The frlabilit of smaller sizes, namely 1 - lf in. 
size, from o l7X--- the top and bottom sections of the channel 
sample are shown in Table XXfV. These results Indicate that 
the coal is quite friable and corroborate the observation that 
the tap coal is sub8t€mt18fly more friable than the bottom 
coal. 

B. Chemical Properties 

The results of the chemical analyses shown in Table 
XXV, indf cate that the top section of the channel sample 
contalns about 6.5s more aah than the bottom section. Other- 
wise them la no apparent difference between them. On the 
average the compotv%te channel sample is very simflar in chemi- 
cal quality to the mine run coal taken from Aoo 5 raise (see 
Table VI ) . 
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