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10.4 percent. After bench scale tests indicated good coking qualities for
the "clssnad" coal, three 50-pound coking tests were conducted. Coka from
the usblended coal was strong snd ssemed of foundry quality. Using 30 per-
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a coke with vessonably good charscteristics.
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INTRODUCTION ;

In June 1964, & sample for coking studies was cut from a singls coal~ '
bed of the now insctive Castle Mountain coal mine, The wine is in the geeo-
logically complax Chickalocn ares of the Matanuska coalfield about 65 miles
northesst of Anchorsge and formerly produced coal by opencut alning matheds
for milicary power plants in Anchorage.

The remaining strip minable resarves at the Castle Moumtain mina ara
small, but the area that may be underlain by coal of a quality equal te
that mined is fairly laxge. Thus, favorable resalts of ceking studies om
thess coals, it is hoped, may add incentive te & search for new minabls
reserves.

The coking studies were mada at the Buresu of Mines Demver Coal Ressarch
Laboratory, Denver, Colorado. Llaboratory work imcluded “clasmning” of the
sasple to reduce ash content, appropriate bench scale studies and analyses,
sctual coks production tests, and testlng of the coke produced.



LOCATION AMD ACCESSIBILITY

Castle Hountain wine {s about B miles (65 miles straight-lins dis-
tance) by rosd northeast of Amchorage and about 1.5 miles south of Castle
Mountain in the ME 1/4, NE 1/4, Sectiom 21, T 20 ¥, R 5 E, Seward meridian.
About 78.5 miles of this distance is over the Clemn Highway, & hard sur-
faced all-weather highwsy. The resatning 4.5 miles from the Glenn Highway
to the mine is & gravel voad, of which the last J miles were buile and
maintained by the mine operators. Very little maintonance bas been performed
on the last ) miles of privately built rosd sinee cessation of mining opers-
ctions in 1960, but access was still possible with a A-whesl-drive vehicls
in cthe spring of 1964.




GEOLOGY

The gemeral geology of the Castle Mountain srea, which Ls & part of
the Matsanusks coalfield, is described or mentioued in several U.5. Geolegi-
cal Survey publications (Bulletins 712, 791, asnd 86l1); and the geology
of the Wishbone Hill district, the southwestern part of the Matanusks coal-
field that currently (1965) supports the only mining sctivity within the
flald, is deseribed in detall in relatively vecent publications of both
the Buress of Mines and U.5. Geoclogical Survey (R.I. 5930 and Bulletin
1016). The following geologic description is a very brief summary from
these reports.

The coalbeds of the Matanusks coalfield cecur in tha Chickaloen for-
mation of Tercisry age. The Chickalocn formaticn is comprised of 3,000
o 5,000 fest of interbadded sandstons, siltstons, claystons, and sany
coalbeds. The thickness of individual coalbeds may vary within relatively
short distances, or the beds may be cosparatively clean at one locality
and extresely dirty at another. The thinning out or intergrading of a
coalbed vithin relatively short distances is belisved te be dus primarily
to the deltaic erigin of the depoaits, but also may ba dus in part to dis-
tortion incident to folding and faulting. Varistions in the physical char-
sctaristics of the coalbeds, together with the cowplex structure, lack of
markers, snd scarcity of outcrops, maks correlation of individual coalbeds
very diffieulk.

The Matanusks Valley and thus the coalfield is bounded on the north
and south by momes of major faulting which separate the sedimentary rocks
of the valley from the older {ntrusive and metamorphic rocks of the mountains




on either side. The sedimentsry rocks of the valley have been subjected
to folding and faulting, the intemsity of which apparemtly increases up
mmhmummmu_tuuum
area. In additlen, the sedimentary rocks, in a few places, have been in-
vaded by intrusive rocks, usually in the form of either dikes or sills.

Huch of the Matanuska Valley iz mantled by a variable thickness of
glacial debris, terrace gravel, landalide debris, and alluvial deposits
on the prasent {lood plains. This surface in turn, except om bedrock glifis
ﬂhmﬂlﬂliﬂ,-“-hl_wﬁﬂﬂl-,uﬂu-
brush, and timber. Such & surface makes prospecting for coal outcrops or
detailod geoleglc mapping difficult.



CASTLE MOUNTATN COAL DEPOSIT AND SAMFLING

The Castle Mountain mine consists principally of two open pits that
are offset from each other by fsulting. In the southern pit, two coalbads,
separated by about 7 feet of clay and bone, wers mined along a striks length
of about 250 feer and a downdip distance of 75 to 100 fest. Tha upper
coalbed was mined out to the highwall but in the north end of the pit a
small wamined segment about 75 feet along strike by abeut 75 fest dowmdip
resains of the lower bed.

The coalbed of the northern open pit was mined along an approximately
parallal striiee lemgth of sbout 400 fest and downdip a distance of about
100 feat to the pit bottom; & few thousand tons remain that could b recov-
aered from between the present toe of the dip slope and the highwall om final
retreat. A single coalbed was mined in this opencut. Eilther the coalbeds
of the two pits are noncorrelative or oms bed in the mortharn pit thinas
within & very short strike length to nonexistence,

The two opencuts are offset 75 to 100 feet by the 5 70" W-striking trans-
verss fault, the northern pit offset to the esat relative to the southern
pit. Apparently the coalbeds at each end of the opeancuts thinned to uneco-
nomic mining thicknesses, thus a total of only about 630 feet along otriks
was mined. The mine operated on a production basis during the years 1958
and 1960. Production of "cleaned" coal was 10,491 toms in 1958 and 10,243
tons ia 1960.

The forsar operators and lessess of the Castle Mountain mine estimats
approwimately 5,000 additional tons could be recoversd from the existing
opencuts without another 1ift on the highwall.




The sample was cut from near the basa of the unmined segment in the
southern pilt by collecting cuttings from multiple 1-5/8-inch auger heles.
The coalbad at tha sssple site was 5.3 feet thick; strike was mossured at
M 20" E and dlp at 40" vo 45" K. Observation of auger cuttings indicated
the coalbed contains lenslike high ash material; the cuttings from cme drill
hole appsared relatively clean vhereas cuttings from a nearby holes obvicusly
contained beny material.

As will be diseussed latar, in detail, this sample wes judged te be
strongly coking, vheress a sample taken by the Bureau of Mines in 1957
from naar the outerop level, as stripping of overburden was taking place
in preparation for aining, was son caking. The present sample eut from the
same bod about 75 fset downdip from the outcrop had a free swelling index
of 9.



CLEANING AND COXING STUDIES

The sasple consisted of approximataly 175 pounds of auger cuttings
that, ewxcept for & few slightly larger pleces (up te abeut 1/2 inech), wers
mainly less than 10 sesh i sise. IProximate and ultimste analyses, heat-
ing valus, ash fusibilicy, and size analyses are given in table L.

As the high ash content of the sample was considered likely to mask
a usaful svaluation of carbonisation charscteristics, a 20-pound split of
the sample was taken (after wminimal airedrying) for a preliminary examina-
tion of ash-reduction possibilities. Minus L0D-mesh meterial (22.5 percent,
containing 12.) percent ash, dry basis) vas removed; organic liquids were
used te separate the plus 100-mash material into sixz flost-and-sink frac-
tions. Moisture and ash detsrminations were made on each float-and-sink
fraction. Dry waights and dry ash contents of the plus 100-mesh float-and-
sink frections are rsportad in tabls 2, together with the effects of recom-
bining minus 100-mesh material.

Froe-swalling tests were conducted on the original head sanple, oa

the 100 mash x O fines, on the plus 100-mesh material, and om sach float-
and-gink fraction. The fres-swelling indexss are as follows:
Fractionm of
Frsction FEL nlus 1000 sl
|
Head 9 1.40 fleat 9
100 a x ] 1.80F - 1.458 5
Flus 100 m 9 1.45F - 1.508 k|
11“.‘1#.“ I
I-H"l-“ 1'”: |
1.59 sink 1

On the basis of the float-and-pink data and the fres-swelling indaxes,
it wvas decided to process the bulk of the Castle Moumtain sample by:
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1.3 percent weight loss.
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Flus 100 mesh fraction oalyl/

~DEXESAt ___ percent  percent  percent

1.40 float 9.5 4.5 69.5 4.5
1.40 sink - 1.45 float 5.8 19.8 75.3 5.7
1.45 pink - 1.50 float 3.3 15.7 78.6 6.5
1.50 sink - 1.55 float 3.9 8.8 82.5 7.6
1.55 eink - 1.59 float 1.1 32.7 B4.6 8.2
L.39 sink 13.4 a1 100.0 15.3
Flus ﬁﬁ m. claaned as indlicated, with

Bry welght, m
L.40 float 76.3 6.8
1.45 float 80.9 7.5
L.50 float B3.4 8.1
1.55 float 86.5 5.8
1.59 float 8a.1 8.3

D Of head sample, 77.5 percent was gius 100 mesh and 22,5 percest wes alnus

100 mash. The minus 100 mesh material comtained 12.3 percemt dry ash.



1. Separating at 100 mesh,

2. Fioating the plus 100 wash fraction at 1.48 specific gravity,
and

3. Recosbining the 100 mesh x O fines with the 1.48 float portion
of the plus 100 mash fractiom.

It was estimated that this procedurs would result in an 83 percent
yield of B-percent-ash coal.

Accordingly, the bulk of the remaining sample was screemed by hand
at 100 mesh, and the oversime was separsted by organic selutiom at 1.A8
specific gravity. The float portiom so obtainsd was then combined with
all 100 mesh undersize. The net result wvas the vemoval of the 1.48-sink
—rﬂuﬂhm-ﬁnﬂn—.ﬂhﬂ—uﬁ_ﬂudu*lm:,
molsture=-free. nmm.u—wt-:um“hn!r
uuhﬂ_llﬂi-l-um-h-ld:mtﬂll.!m_m
Hlﬂp-h_l-i-um-h—ﬂWﬂIﬂ.lm{-ﬂh
3 for a complete amalysis of the reducod-ash coal). This was & slightly
lower yield and & somewhat higher ash content than was projected om the
_udﬂtmumnmlm.ﬂ-ujnﬂjﬂﬂulllnh_—
tial ash reduction was achieved.

The maf oxygea content of this coal (6.4 parcent) indicated that the
cosl was likely to be strongly coking, The fres swelling index was 9,
even when the coal was tested befors its ash content was reduced by the
float-and-aink operstica. The coal is of bvab rank.

To learn move about the coal, a 500° € carbonization sssay and a Gleseler
plastonster test were conducted, The assay data are gives in table 4.
The plastometer results are as follows:
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for this coal, u-huniumnllhm!ﬁ-puﬂmmum
conduc ted :

Coking
Tasg Mo, Blend

CP-147  Washed Castle Mountain (10.4 parcent ash).
¢r-151 30 percent washed Castle Mountain plus 70 percant

cr-152 lﬂpﬂuﬂt'_hﬂﬂllﬂihtﬂl lus 20 percent
Zast Allen char (13.9 parcent tile matter).

hmu“uﬂumhl—ﬂﬂﬂmt“ntm_ﬂm
Cas Associastion) 50-pound, 10-ineh circular gas-fired ratort. Byproducts
mm“MMmmuinWMMMtﬂu-
hmﬂmmmummuﬂml.

hulhmt.lﬂ—pmlmuml-lm“ﬁthﬂut-
pm:m-l&lmtmtmnmm-lhmm“lu'c. Carboni~
mmw“uuﬂamm-lmm-lmn
resched 925° C. HNHormally this oparation requires 3 to & hours.

Hmmm_llnhl.:hlnmuﬂﬂmhﬂlmmfmm.
cooled, and opened. mmmmhmumu1mw
duced. The coke was then "stabilimed” by one é-foot drop in the ASTM drop-
shatter apparatus, and screen analyses ware made.
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mwumumuumm."nn—
mupﬂumaﬁmmn_u-in
mumum-:ﬁm-m-ﬂ-mwdmv
ern United Gtates. ﬂuﬁhuumhﬂ—t—.ﬂﬂi—rm
lifcars. Por sach tsst, 10 pounds of plus l-inch pleces, selected to match
the obssrved siss ssalysis, was tumbled 720 vevelutions at 2é rpm, and
the rasultant was screensd for size. Aversge resultant particle slge vas
nﬂﬂw-imﬂm#ﬂﬂlﬁ-ﬂhw
pound charge to the tumbler. mmum-'mﬂuu.-
“:Muumwhmmmuhmuh
confussd with the ASTM “stability facter.”

Through & minor srvor Ln pyremetry, thagpe threa 50-pound coliing tosts
-n_lﬂﬂﬂl‘inthrlhﬂ-mlﬂ'ﬁ. The resulte
dm—umﬂuhmhmlﬂhmmn—l—lh
wabls 7. hml_!ﬂﬂ-mw-lh_
M-ﬁ{ﬂ-lﬁj-ﬂnﬂ-_mﬂuﬂ-—m-
-u—.-—-il-hn-pu—ﬂumhi. The Foatana blend is &
“ﬂﬂ“hhﬂhﬁ“““‘u“
aotallurglcal coke at Peatsna, Californis. This commercial coking blend
u“ﬂuwwh.lmmm,mn.:
“.m“m.ﬂl.hm#l—lhﬂ—lm
rank, Pitkin County, Colorado), and 7-1/2 percent Red Indlan coal (awb
rank, Wyouing County, West Virginia), Although the Featans blend coka has
besn produced at 900° €, it is not believed that the slightly higher tem-
persture used in Che Castle Mountain tests will prevent making useful
comparlgons .
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Footnotas te tables 5 and &

Hashed Castle Mountain (Alsaka) (DL 1136-C).

ﬂﬂﬂh&“ﬂ{ﬂﬂd}ﬂuﬂﬂm
(DL 2146-B).

lﬂlﬂmmmm}ﬂﬂ'pﬂdm
Allen char (DL 1784-30).
Caleulated coking index of coal is defined as: [(22/03, waf basis) +
m-—ll-i- 0.769 PC/VH) + heating valwe, Btu/lb on molst,
.cé all divided by 5.

uhn-mumm-_um-lum
ani

ey
uﬂﬂmmu&-uw-ml—:
0.254 % (cumilative coka percentage retained om 1.50-ia. screan)
+n.ﬂ:tﬂﬂuﬂ-mm-l.m“}
#hlﬂ:{“ﬂhﬁh“mnl.m screan)
+I.m;n—m_h“m-mn-h. serean)

+ 0,269 x (cumbler aizme stability).

mu-ll-lﬂu“uuﬂﬂ-: {Purcent coke yleld, ash-fres)
anﬂuh. inches) times (tusbler size stability,
pﬂ-t}tl-l
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The dats indicats that the Castle Mounmtain coal would produce a large
and extremaly styumg coks, prebably of foundry quality. The coke producad
umm”ﬂ-ul-MIrw.m,—i
heavier than ths Fontana blend coke. Whan the Castle Mountaic coal was
slended with 20 paveent of char (CP-152), a large, beavy coks was produced
uuﬁ,hu-lﬂ&lmmm“uﬂuh.
hm-mmﬂulmmu;nmm
mmmﬂ{mm}pmn-ﬂpnmm.
mﬂﬂuﬁmmm——hwmmm
coal (Las Animas County, Colovado), & base coal in a blend used industrially
nmmmlmwuwmwm.
m—u-hﬁmlﬂﬂunimmu-nﬂdm
m“mummumwmm
Laboratory. The research is aimed, in particular, toward economlcally pro=
mnmum.nmnﬂmwm
nhﬁl-limm-iﬁlu_pn-tq-lumw—
tion of metallurgical coke.



