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TABLE 17. - Effect of fine crushing of cocal cn
vhysical properties cf coke

' Bhatter index, - ' Tumbler index, -
cumtilative percent upon-icumilative percent upon-
TI-1/2-inch | i-inch | -1l-inch | 1/k-inch

Coal ' Crushing " screen - | screen- | - soresi. sereen
Indiancla - to 1/k-inch 6.3 Bo.2 7 [ L9 2T T 70T

Do. 0- to 1/8-inch 4.1 . 58.6 7h.5

Fussellton [0- to 1/b-imch|  68.9 | 88, _ 72.8
Lo. 0- to 1/8-inch| - 77.0 - 9 562 - 73:0

Crescent [O- to L/h-inch| 70,6 | 92.6 = 0.

Clyde |0+ to 1/-inch|  68.0
" Ds. . 10- to 1/8-inch| = 66.1

1.
1

-

Elkhorn |0- to 1/h-inch| T 83.% ' R SR <P IR N (o
__Do. O~ to 1/8-inch| - 79.5 | 934 - - L 5.3

The properties of the tar and light oil do rot correlate closaely with'
coal rank. The proportion of acids in the tar distillate is lowest (2.4 per-
cent) for the highest-ranking coal {America), but the percentage for Sayre
mine, Mary Lee Bed, coal is 6.5; and this coal ranks higher than Rissellton
mine, Thick Freeport-bed coal, for which the percentaze is only 3.7. . -The
percentages of paraffins and naphthenes in the neutral oils was-definitely
bigher for the highe¥-ranking coals from Alabamd. The ‘proporticns of benzene
and toluene in the light oils ranged from 65.0 to 72.8 and from 18.1 to 21.8,
respectively, with virtuslly no relation to rank of coal.. = ... - . &

Argentine Asfaltita

Three sampies of Argéﬁtine;asfaltita;Aeach_waivhing abcout 300 pounds,
were recaived fTor carbenization tests made in the 13-inch BM-AGA retort at

-900° ¢, The samples were marked Nos. I, 2, and 3 and were distinguished by
the amount, "of asphaltic material soluble in carben disulifide; extractable
matter was §.4,°49.7, and 48,8 for samples 1, 2, and 3, respectively.
Abraham"s "Asphalts and Allied Substances"” calls thé material asphaltite, or
Tore specifically; “grehamitei" The moisture contents were 1.0, 1.6, and
09 percent; thé ash, 5.9, 3.7, and 3.3 percent; the sulfur 2.1, 2.3, and
2'3 percent; and heating values, 1,990, 15,650, and 15,990 B.t.u. respec-
tively, ror the three samples. “Sample I tould be carbonized 100 percent,
but Samples 2 and 3 swelled cut of the retorts and could be carbonized only
by Mixing with equal parts of sample 1. ST R

bt -Thé‘cOkes from asfaltita resembled those from Utah coals in structure,

11 they were much wesker than those from the best Utah coals. It 'is be-
©ved, however, that they are strong enough to serve as domestic fuel. Bo-
duse of the high asphalfic content, the yield and quality of the gas was

6
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very-high; the hnab1nb value per cubic.foct ranged from 710

and thé hsat 1n‘gab per pound of mauerlal'“anged from %;Liﬁ >

Ths - t'r‘and--lﬂnt @11 were n;ﬂnly aroratic. Aromatic corpounds
conceqtrafed in naphthalene and anthracene galts, and ir the light oil the &
appe:redulargely.as~benzene.u The . highest.: yield of pur° cchzere obtainad
was about five gallons per ton.-

Venezuelan'Coal

A b00-pound sample of Naricual Basin ccal, Vz:nuzuela,
percent moisture, 2.1 percent ash, and 0.5 percent sulfur,
SL.8 percent fixed' carbon on the dry, mineral-matterifrec
heating velue of 14,050 cn the rkoist, mineral ~ratter-free
it ranks as hl?h—volatlTe A coal, Iu was known te be defici
prope“tlﬂs, and the “r“bLem wag o determine' if mctallu”~*ca
could be produced from blends 87 this coal and asphiltic bﬁl ll residus,
BM-AGA tests at 9000 C. indlcated thit blending with 10 psrcent still resi-
due impfoved“the cok €, althbgh it was sti f inferior to that From Lowsr:
Suanyside (Utan ). ¢6al. - Further experim ‘“usirg‘laﬁaer rropartions .of.
regidue, Jmay beneficlate the cole more, b t richer mixturss ave 6;1”1011t
to’ prﬁnare ‘and ca*bonlzﬁ they glve exc#s 1ve amounts of spongy, coke at the
"ceﬂter of thé ch ﬁae. B
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Narlcanl coal yaeldeﬁ 59 .o pCTCunt coge 23 l perpelt'gés‘(éguivalent
1lons of lizht -

ing values of

to 12,550 cubic FTest per ton) gallons o” tar, ¥.17 g
oil, and 29.6 ‘pounds of armonlun sulfate pnr “ton’ The ‘heati
the gas (61k B.t.u. per ‘cubic’ foot and 3, 830 B.t, ol Ter pound of coal) wers
‘high. The conipdsition o-'bhe tar and llvh*'owl Wag 51ﬂ11nr to that from
domestic high-velatile coals.™ Blend¢nﬂ with asunﬂl ic residue raised the
heating values of the £as 51gnvf1canuly and 1ncreased ths proportion of
benzene in the light oil.

'Expr ngion- Test Investjga 1ons

FAgure 35 shows = v=rt¢cal séct*on of’ thc sna;l vcruﬂcax oven, and
figure 36 is a phmtovra*h snow;ng the oven ope ern. The comncr chambher is 12
inches lozg and 5 1ncheu 1de and bolds about 17 ;ouudc of ‘ceal when f1lle&
to a depth of 9-% inches." T bottom and ends. are flrc brick, and the
he=ued walls are silicon’ carblde nlates Each wall 1s hwated by nine hori-
zontal Colls of 13-gage nickel -éhromium w1re Wl*h‘*es_stsnce adj iusted to
give url orm heatzng. The me i v;r:atlo 'in the tﬁwnﬂvﬂuqre across the .
Walls 1s 25 L., a la rae part of wn¢ch ocnhrs resr bhe edges of the walls.

A large munber of tests have beeri made bver a Derlod of 3 wéars by =
several orerators with various adjustments of test conditions in the hope
that o cchedule could be, worked cut’ that would p*odtca uniform results.
Results in table 18 are tyﬁic l of the Lnsatlsfcctﬂry ye“zormance of the
oven.
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Pressure gage

Air-cooled cover

Silicon carbide

N

lr!sulating
\brick

Figure 35. - Small, vertical oven.
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I.C. 7hhe
TABLE 18. - Agreerment of test results from small vertical oven

€9 - 100 percent Pocahontas No. & bed 7

82D - 35 vercent Fagle bed, 35 percent Fowellton ted, and 30 percent
Focahontas No. 3 héd

£33 - From coal-charging car at coke oven at Rosita, Comhuila, Mexico

238B - 70 perceat Pewallton bed and 30 pereent Pocahontas No. 3 bed

Bulk dersity, Maximum pressure, Leviation of
Test pounds per pounds per sguare inch wall pressure
No. cubic feoot - Cas Wall from the sverage
Free top. 2,0000-Z,200° ¥. scheduls

sv-14  TIgo T

BV-5

Sv-15

B8vV-9

Avernge
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-
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[adEAC IR UY]
.|
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SV-13
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Aversge
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e
- *

U OO R o

o

= s oo

OO0
-+
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O e

e
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OO0
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!
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"
+

IV AN A AL
[andl el Sl S
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A R R VIR VIR

Confined ton led.  2,000°-2,200% T, schedule

Sv-7 48 .2
SV-8 50.4
V-9 50.4
8Y-10 50,4
qv-1h 50.4
Average 50.0

SV-L 51.2
SV-5 51.2
8V-5 51.2
V-7 51.2
sv-8
5V-9

Aversge

Sv-1
8v-2
SV-3
gV-4
5vV-5
8V-6
Sv-7
Mf@rage
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Table 19 compares results on the same ¢xals for the scle-heated, lape
vertica1,=and_small ve:ticalﬂslot ovens. The coalslexpanding'most in thg
sole-keatsad Sven show the highest fressures in hoth vertiesl ovens, but the
tests do nel niace the coals In'the same crder, The small-vertical -ovey.
gives the higﬁest'prassures, except in.one case, and here the raximen preg
sure is so small as . te be almcst within limits of experimental STrTor.’ The
gas ?resSufé'ismélwayé high in the small vertical oven, and 4t dg erratie,
This is undcubtedly & contributing factor in the high wall pressure for
this oven and.alsc in ack of agreément_betweeﬂ duplicate results. The
high ratioc e thickness or the plastic layers a%t the center to ths total
thickness of the charge in the sma11 vertical oven would favor bhigh expan.
sion Fressures; or, stated in another war, the pressure developed at the
center is less-rolieved by the relatively thin layer of centracting coke,
Develonment or high erratic 828 pressures bohing the nlastic envelope in
the small vertiecal oven is perhaps 1is more serious defect. Other factors
centributing to high results in this oven shoulg be constant under unifornm
test conditicns, and it therefore Shonld be vogsibis o correlate them wity -
those of the larger test ovens. :

The sole-heated oven wes used in 101 tests ¢ determine ihe expanding
properties of the 29 coal samples and biends described in table 20, Hew sap
ples of stangspd high- ang 1ow-vclatile'coals used for blending with BM-AGa
coals were received gnd tested in the sole-heated oven. High-volatile
Plttsburgh-bed, Warden mine coal (mef), cortracted 14.0 percent as compared
with 13,7 Pereent for a ssgmple received in 1938. 'This cocal was oxidized

in air at 100° C. for various periods and tested alfier 2ach stage in the
sole-heated oven.. The results of thess tests are giver in table 21, The
low-volatiie sample, Pocahontas o, 3 bed, Carswell mine—{coal~d75), ex-
panded 19.7 Fercent 85 comrared with 21.7 and 24 b percent for former samples

Lower Banner-ted coal from Mo, 54 mine, Dante, Pusgell County, va.
{coal 91), contracted 25.8 percent in the sole-heated oven. The oxidized
Ssamples contracted 1less as oxidation Progressed. This incregse in expanding
tendency'may'acccunt for the improvement in coke guality scmetimes found
with slight oxidation. The 1-%-inch shatter index of The coke from this
coal was not improved, but ths 1-ineh tumbler ingex W28 Increased frem bg,7
unoxidized coal to 57.9 percent for the sceand oxidation
The tumbiler index decreased to 53.5 percent for the lest or third
cxidation stage. ILower Banner coal in 80.20 and 70:30 blends wity Poczhontas
No. 3 contracted 11.5 arnd &.0 percent, respectively,. Both of these blends
should be safe ror industrigy t3e, since neither expandsd under a conztant
aprlied load of 2.2 pounds per square inch during cerbonization in the sole-
heated oven, .

Two edditions] samples of Lower Banner coal {91 ang d91), which

represented otherp barts of the No, a4 mine, contracted less than the earboni-
zation sample.
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1 32D - 3% percent Eagle’ bed,

—_Comﬁar¢son

I.C. 7"hbA

vhroe typcs of expension ovens

of regults from

XP-38
23% - ¥rom coal- cnﬁrb
XP-56A - 80 percent I

s car &%
Fittshurgh bed and
35 percent
Pocohentas Ne. 3 Dpd

87A - B0 vpercent Pittsturgh bed nnd 20
8¢ lOO percent Pocahontzs No. 5 bed

257 - Lg, 3 percent Eozle bed and 0.5

814 - 80 percent Pewellton bed and 20

XP3E - 100 rercent Mery Lee bed

*r\:s\-ce

85 rercent Pititsbur h hcd and 15 pevcent. Unp

bercént

percent Pocahontas
t Pocohontas

oke -wven, Ro S1%a,. Couha 1
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o.
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I(At tanning bed
a, Mexico

Hill bed (washed)

3
+ 3

; Scle-heated oven | Large verulcal

Maximum

rressure,’

1b. per
_Sguare inch

I Average maxy:mun

[ expmnsiocn at

{ bulk dengity of
55.5 1b. per

tJ-J-.
R
bos el

fa)
[0}
jnl
n

o]

"
-

i

o

1=
[@
-

of i ok b

Wall Gas

]
o

Small vertical oven

Bulk
density,
it per
cu. ff.

G S

Maximum
pregsure,
1b. per
quare 4nch
Gas

29
87a
89
257
814
XP-36

| cu. £t., percent

1
.
-

(=]

Pl N

HN G

S OG P Dy

=D GO

o e o
1A o S

VI VRS Ie S-S
\n

-
[}

Ll:‘\
NI g
O D

[S-EEN RN

oW
m [AVINWAN

.
—
El
'_n

3/51.8 | 2.2

&8 +

i uJalJ.

o

NOOPOAND DA ON
S O DA D O

.

N

FENW DO

l/ Testﬁﬁ at

2/ s

3/ Moisture content,
Moisture conte =nt,

O Lo

000%-2,200° F. heat ting schedu
largs and small vertical cvens made at
schedule.

ingle tast only.

T
]
|
|
i
i
i
|
i
i
|
le
?

8.7 percent.
1.5 rvercent.

U,UJ DN W\ OO

i3

o k[




I.C. Thk6

TABLE 20. - Description of coals end blends testedé/

Coal No>. Description

me Pittsburgh bed, Warden mine (washed) .

ars Pocehontas No. 3 bed, Carswell mine, Kimball, McDowell County,

W. Va.

91 Lover Banner bed, No. 56 mine, Tante, Russell County, Va. Breax
through between 3d and Lth mains, N. 1,420 feet, W. 290 feet
from drift mouth.

Special expansion sample of coal 91 From Ffirst right, Loo feet
off fourth main.

Special expansion samole of coal 91 from No. 6 room, 239 .fest oft

irst left moist cosl face.

80 percent coal 91 and 20 percent cosl a7s5.

70 percent coal ©1 and 30 percent cesl 475.

50 percent coal 291 and 50 percent coal ¢75.

70 percent coal 291 and 30 percent coal c75.

Sayreton run-of-mine on which floagt-and-sink has been msde and
determination for ash analyzing 10.30.

Sayreton No, 2 washed and crushed o approximately &8 percent
minus 1/8-inch mesh. :

Sayreton fine coal. Sampled and screened with 60 percent through ¢
lfS-inch mesh. BSample then through hammer mill and screened,
with approximately 75 percent through 1/8-inch mesh. .

Sayreton coarse coal., Sampled and screened with 30 percent throug]
1/8-inch mesh. Semple then through hammer miil and screened,
with approximately 75 percent through 1/8-inch mesh.

Sayreton average coal. Sampied and screened, with U5 percent
through 1/8-inch mesh. Sample thenm through hammer mill and
screened, with approximately 7% percent through 1/8-inch meskh.

Bocahontas Ne. 3 bed.

317a 20 percent coal 317 and 80 percent coal m23.

30k Morgantcwn, W. Ve., Ordnance sample 1. Mixture of coal from
Rosedale mine and McCartney'mines, Monongalia County, W. Va.

305 Morgantown, W. Va., Ordnance sample 2. Compesed of same coals
as 304,

306 Morgantﬁwn, W. Va., Ordnance sampls 3. Cemposed of same coals
as 304,

310al/ Blend of Argentine asfeititas. 50 percent 310 and 50 nsrcent
a310.

1/ See table 17, Tor descripiion of coals 291, a92, 293, 294, 295, 308, 309,

310, 3104, 312, and 313.
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TABIE 21, - Expension test results in sole-heated cven

Bxpansion, percent
Moisture, Caleulated to 55,5 1b. per cu. £, | o

pereen As tested Dry basis. - .| Dry solid soal
1 -1, ¢ -12.6 b 30,2 '
- 5.9 : : . 42.8 :
-10.2 ‘ S A e T
+19.7 .1 ' - 89,0
-25.8 =2k, T 11.5
-17.8 2k,

: 25,8 -
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6
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6
6
L
1
L
I
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a

7- Ozidized 3,2.days in air
Cxidized 3.0 days in air
Oxidized 6,0 days in air g
Ozidized 3.9 days In-air =

. Cxidized 11.2 days in =ir at 10C° C.
Oxidized 19,2 days in zir of 100° C.
Coal dried in Iaboratory. : o
¥ot meximum exponsion. Test bulk densities were grecter than 55.5 1b.
per cu. ft., which gaove posit;vé expansions during part of the test,
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