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REPORT ON UTILIZATION OF ALASKAN COALS WITH
PARTICULAR REFERENCE TO LOW-TEMPERATURE
CARDBONIZATION

by H. F. Yancey 1/ and F. W. Smith 2/

INTRODUCTION

At the request of Dr. L. C. McCsabe, Chief, Fuelé and
Explosives Division, U. S. Bureau of Mines, a survey and appraisal
of the coal situation in Alaska was undagtaken. The objective of this
survcy waa to inveatigaie possible methods of increasing the utiliza-
tion of Alaekan coals, particul m'l); by the procesc of low-temperatuze
carbonisation. Such & survey included {1} an evaluation of the possible
marketse for tha products of low-tempe:-'ature carbonigation and (2)
oetirmnatos of the coat of thase producis to ascertain their competitive
status, Additionally, any poezible new or expanded uses to which
coal eould be put ware lavestigated, Accordingly. this report includes,
in sddition to an evaluation of the fessibility of low-ternperature car-
bonizetion, a briaf astimate of the prasant competitive status of
Alagkan coal in the overall fuel picture and suggesiions for possible
increaned uae of coal in thermsal poway generation and syathetic

amynonia.

1/ Chief, Fuels Tachnology Divisicn, Region I, U. S. Buresu of
Mines, Seattle, Washington.,

2/ Chief, Coal Carbonisation Section, Region VI, U. 5. Buzeaun
of Mines, Pittsburgh, Pa.
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The informatica in this report i largely the result of
tho entousiesiic cosperation of the following individuals and the frank
and rovealing ideas developed during our conferences with them,
The invaluable 2id of the following individusis is gratefully acknow-
ladged:
The Honerable Frank Heintzlemen, Governor of Alaska
W. H. Jobnson, U. 5. Forsst Segvice
B. D. Stewart, Jr., Algciw Road Comxnission
Albart Andorson, lanager, Alaska Developraemt Board
Harry Hill, Evan-Jones Coxl Company
Emil Usibelli, Ustdell Gral Mines, Ine,
Kenoath Gilanders, Preaident, Healy River Coal Corp.

James D. Crawford, General Suporintendent, U, S. Smalting
aud Refining Company

R. S. Ludwig, Moechsnicel Suporintendsnt, U, S. Smelting and
Refining Company

Nicholas Eitern, Ruzel Electrification Administration

Albext Lotcher, Mochanical Enginssr, Fairbanks Municipal
eilities Syastom

Eer! H. Beistline, Doan of the School of Mines, University of
Alacka

Nalin R. Mukherjee, Prof. of Chemical and Matallurgical En-
gincering, University of Alaska



Mr. Grisscra, Grissom Sales and Service Company
Jace Bovee, Standard Oil Company of California
A. B, Shaliit, Cripple Creek Coal Company

Robert Rutherford, Consulting Engineser, Chugach Electric
Aesoc,, Inc,

James B, Hamlin, Superintendent of Power Plant, Alaska Rail-
road and Chugach Electric Association, coopsrative.

Herman W, Buplirk, Mechanical Engineer, Fort Richardson
Patrick Ryan, Power Plant Superintendsnt, Fort Richardson

Dr, F, F. Barnes, U, S. Geological Survey

A. G. Righast, Prosident, Anchorage Chamber of Commerce -
John E, Croul, Jr., Manager, Anchorage Chamber of Commerce
Robert Baker, Anchorage Charnbar of Commerce

Ralph Browne, Economic Coaguitant, Anchorage Chamber of
Commerce

Alfred Owen, Director and Business Agent, International Long-
shoreman's Union :

S. H. Lorain, J. A. Herdlick, L. G. Anderson, C. R. Cupp,
and R, L. Ellig, U, S. Buveau of Mines



LOW-TEMPERATURE CARBONIZATION
Froducts

In any process of low-temperature carbonization of low-
rank coal, the principal products are: Char, tar, and gas of high
carbon dioxide content. The poseibilitiss of utilizing the char from
subbituminous coal for the prxoduction of either & premium-grade or
power-plant fuel were investigated carefully., Tha poesible utiliza-
tion of the tayr and gas within the territory and for the export market
was also considered. A discuseion of tha partinent facts as applied
to the markate for these products follows,

Char

Domaestic

i the process is to be succensful ecaonomically, {t {e
highly desirable that markets be available in which the char can
commmand a premium price. Possible merkets would bo as a byiquette
for domestic use and 22 a atable, storable fuel for export.

The best eatitnate of the possible domestic markets for
briqueties is the present consumption of lump-nut size coal now
hand fired. In the Fairbanks aren the consumption of thie aiwe corl was
10,277 tons in 1950, which declined to 8, 188 in 1952, The consump-

tion in the Anchorage area is gshout 14, 000 tene. Searcely any coal
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i® burned in Juneau by hand fizing or other means. Approximately
double the hand fired 2onnage is burned satisfactorily in dosnestic
stokere. There appear to be no special problems {n efther the stor-
age or use of these small amounts of domestic coal, hence, it is
doubtful if a premium-~priced chaz briguette could compete in this
market.

In 1952, the averrge pric¢e of all domastic fuel at the
wholgsale fuel yard in Fairbanks was $1!.9} per ton for sub-
bitarmninous coel from the Healy River mines; the dalivered price is
$14.4], In Anchorage, the comparabie dsliverad price is about
$26. 35 for Matanuska Vealley bituminous coal,

Indugtrial

Another possible cutlet for the char would be a8 a safe,
atorable fuel for industeial ues either as chay itself or brigquettss.
The major induptrial max_»ket {for coal in Alaska is at military eo-
tablishments, In the Anchorage ares, 25 millien B. ¢, u. (the 20-
called standard ton) from coal now costs $17.58 and from fuel oil,
$20.52, Considering this narrow spraad, the opinion was sxpressed
by a mechanical engineer, concerned with coal procurement and
burning, that coal was pricing itaelf c;ut of the market. it is thus

apparant that 2 prerafum price camnot be cbeained for char and any
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economic evaluation of a low-temperaturc carbonisation process
must assume that the value of the char per B. t. u. cannot be greater
than that of coal,

Also, this survey indicates that char hae only a slight
advantapge ovar ¢oal in providiag a safe and storable fuel, For ex-
ample, no difficulty has bean encountered in a 1, 000-ton, 20-foot
pile of Healy River subbituminous coal which hars been in storage for
25 years at Fairbanks. Examination chowed that the top 6 to 12-inch
layer had disintegrated to & fine size but immediutely bslow this
layes the coal had retained ite apperent initial sigse and showed no
visual evidence of dsterioration, However, it is not uncomnmon for
coal from the Healy River axrea to davalop "“hot spots' in storage
whick are removed mechanically; such difficultics ars minimized by
covering the initial storage pile with {ine glaek. Moet of the industrial
usars of subbituminous cozl do not e:cmzid@r; storege a serious problem,
Evidence of the ability of coal users tu siockpils Alaskan conls ia fur-

nished by the following tabulation of coal in storage ase of September

1953
' Tons
Eieloon (Falrbanka)} 98, 500
Ladd {(Fairbanksa} 175,000
Elmendorff {Anchorage) 86, 000

Fort Richardson {Anchorape} 45, 000
Total £04,500
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Moreovey, even in the Feirbanks area, where extremcly
| low temperatures prevail in the winter months, no difficulty has
been ancountered in removing coal from etorage in winter, Usually
the frogen crust on the pile of coal is only a foot or two thick.
Foreign.

It was suggested that the char from low-temparature car-
bonizazion could be shipped to Japan for ues in the manufacture of
metallurgical ccke. This proposal did not appear reasonable because
Iof (1) the high cost of Aluk&x coal, (2) the large reserves of
Japanese low-rank bituminous coals, and (3) the advanced technologi-
ceal dovelopment in Japan, At the first opportunity, therefore, dis-
cussions were held with a representative of the Japansese coking in-
dustry to evaluate the poseible markat in Japan for char,

Such a discussion was held recently in Pittsburgh with
Mr. Tojiro Oka, Mnnager of the Coke Dm;;artment. Kurosaki
Faetory, Mitsubighi Chemical Industzies Limited, who stated that
the price of char deolivered to ths coke ovens of the above company
was $14.00 psr matric ton (2,200 1bs. ) for a 15% ash char. Further,
he stated that within the past yesr the cornpany manufacturing the
char, uging the Lupgi carbonigation system, was uneble to operate
profitably at this figure and had ceased operations. The competitive

fuels that forced abandoment of the plant wera {1) low-volatile
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Pocahontae coal of less than 75 ash, which 18 delivercd at the above
plant for $§19,50 per metric ton {this prfce includes $10. 00 per ton
freight and $9.50 coal at Newport News), and (2) Indo-China Anthra-
cite (6% ao)-x. 9% volatile matter, 0.4% asulfur) ai $22. 00 per metric
ton. The low ash, volatile matter, and competitive prices were de-
terminiag factors in tho overall economic picture that forced the
shut down of the low-temparature carbonization plant, Mr. Oka atated
thet if the Japancsze coke industry would pay more than $14. 00 per ton
for the chag, this pl-sz: would be pecpanad. Ik is thus reasonsble in
an econcmic svaluation of char to agsume that any imporied char
rouet be sold for 314,00 or leas par matric ton in Japan,

it is shown on page 10 of this repore that from 2,000 iba,
of Healy River coal {$8.25 por ton a8 mined) i,090 1ba, of char
{16.5% ash) is obtained in low-tempurature carbonisation. If this
chay is sold simply for {ts fuel velue--same price pog B..¢, u., as

from original conl--the value would be $6.35 x 2200 = §12. 80 per
1690

metric ton at the mive, Tha precen? {raight reto from the Healy
River mines 5 Anchorage i3 $4. !5 pez ton {2,000 1ba,). Xf it is
aseumed that the samc freight zace is spplicable per ton of char {in
the U. 5. the fraight rate per ton of coks is higier than per tom of
coal), then tho freight from Hsaly o Apchersge would be

84,15 x 2200 ¢ §4.5% par matzic ton, and the vailue of the char at
20900
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Anchorage would be $17, 35 per metric ton for a 16.5% ash char.
The price in Japan would be increased by the shipping cost from
Anchorage to Jtpan_.

It is thus apparent that such char is completely non-
competitive with local Japanese char {$14, 00 per ton--only i5% ash),
and no market in Japan can be anticipated. The situation in the
United States is even leas favorable.

Tar

As the demand for char appears limited in all markets
and it furthar appears that & premium price for char cannot be ob-
tainad, any sound economic svaluation of & low-temperature car-
bonization plant must assiga to the char only a value proportional to
its heat content so tha't the cost per B. t. u. is the e:m-;e from char
as from coal. Consequently, the entire processing coets must be
borne by the tar and gaseous products,

For oriontation purposes, the following considerations
are made, using a representstive coal {rom the Healy River flald
which, as mined, ehows: bMoicture, 21%; aph. 5%; and heating value,
8,840 B, t. u, por 1b. Tha coet at the mine is $8, 95 par ton. Using
the data on the low-temperature carbonisation ylelds for Suntransg

coal given in the monthly progrese report for December 1950 from
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the Coal Branch, Ragion IV, it can be shown that the following rela-

tions hold:

Raw Coal Carbonization Products

2,000 1b, - Value = $8.95 Char - 1,090 1b, - Vsalue = $6. 35
' Tar - 21,5 gallone
Gzo - 170 1lbs,
If it {0 aspumed (1) that the gas has no value other than to
supply all the heat nseded for carbonization; {2} the cost of processing
the coal is $1.5C per ton.° which figure would include plant opsration,

maintenance, amortizetion, labor charges, eic,; then the tar at the

mine muet eeil for $8.95 & §1,50 - $6.35 = $0.19 per gallon to
21.5

break even. This figure should be compared o $0. 10 per gallon as
the value of rar at the coke oven in the United States. Further, Mr.
Oks, to whom referonce has alraaéy been meds, s5tates &t his eom-
pany buys gas house tar in Japan at 9800 yea por metric ton, which
is roughly equivalent te tar at 10, 3 cents per gallen. It is thue
apparent that the taz resulting from the proposed low-temparature
carﬁonizatton plant must esli for roughly twice the price of either
coke oven tar in the etates or lozal t2r in Japan. It should be recog-
nised that the figurse of $1. 20 pay ton for processing is quite low,

ard it is doudtful if the coal could be processed for this amount with

ths kigh labor coste preveiling in the Alaska terxitory.
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In order to compare the cost of tar from low-temperature
carbonigation with that of imported fuel oil and asphalt, a survey
was made of various posgsible uses in which the latter find application--
tha uses investigaéad WOEA! .

Road Material.

Discusslon with reprosentatives of the Alagka Road
Cornmission digclosed that s¢ the present timeé they sre using {n the
road paving program 8,000 to 10,0900 t-oma per year of asphalt, which
is purchased at $25.00 per ton. Taking the spscific gravity of
asphale as 1.2, this is cquivelent to $0, 125 per gallum, or approxd-
mately 65% of tha coet of taz at the mine., It is thus seen that a pre-
mium price must be obtained for the tar acid fraction of the tar if
the pitch is to comnpate in this market.

' Binder for Briquettes.

Have again the piich fraction would be competing with
12-cent per gallon asphalt, Festher, the very small potentiasl
market for both domoat;m and irdustrial briquettes makes thie markst
unattractive.

Fuel Oil,

It has bean suggeetaed that some of the tar distillates
could ba used a8 2 fuel ofl for voe in the territory. Discusgsinn with

B reprascxiative of the Armed Services at Fort Richardson disclosed
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that the cost of fuel ofl in tanker lots st Anchorage ig of the order

of 10 cente per gallon, Here again ths cost is about half that of tar.

Creopote Oil.

Discuseion with & membar of the Foreet Sepvice {ndicated
that the use of this oll for creosoting wood in Alaska is limited, It
was stzted that the most abundant timber is the territory are spruce
and hemlock, and that thegse woods were not nearly 8¢ amenable to
ereosoting ae those from Wasghington and Oregon. It does not appear,
tharaefore, that the present or anticipated demands for creosota oil
justifiee a low-temperature carbonirning plant,

Gaa

In addition to ths char and tar, the third principal product
of cagbonization e gaa. The gas from low-tempezature carboniza-
tion of the low-runk coals of the Healy Biver area contains consider~
able amounts of carbon dloxide, of the ordexr of 30 to 40%, which coan-
tributea nothing to the heating value of the gas, There is consider-
able doubt that such gas can be uased for purposes other than supply-
ing the haat nocessgn'r for carbonisation, parxticularly if the carboni-
zation unit {8 located near the mine. In the case where the low-
temperaturg carbonisation plant is operated in conjunction with a
thermal power plant, the axcess gas can be used as fuel. In this

case, however, either new thermal plants must be built st the mine
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or the coml must be shipped to axicting plants, which will add to the
cost of the coal some $3,00 per ton.

The possibility of using the gas for domestic purposes -
was conaidered, but tha expectad presence of petroleum and natural
gas in tho territory makes it extremely doubtful that a plant would be
bullt for gas generation,

Genaeral Obgervations

The high cost of Alaskan coal makas it unlikely that any
low-ternperature cavbonization process can compete succossfully with
other countries o2 the United States at the present time, The cost
per ton of low-grads coal in Alaska is aubstantially highar at the mine
than the good-grade coking cosls in other areas of the United States.
It appears that the major problem in Alaska, if a chemical industry
based on ¢oal is to be developed, is to reduce coal cost substantially
bolow the present vatue. If the cost of coal coculd be reduced to $3.00
per ton, then the price of the tar could be reduced to the order of
i1 cento per gellon, which brings_ it into at least A compstitive range
with tar from other sourcas.

Even if such & reduction in price were possible, how-
ever, major problems ia digposal of the pitch resulting from the re-
fining of such tar would arise. It has not besn shown, for example,
that pitch from low-tampesgsaturs tar is a suitable material for road

construction, tar roofing, pitch paints, etc,, and considerable
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development work on refining a low-temperature tar and dévelo;;mmt
of suitable markets would bel necessary. The chemical industry has
geared itself to high-temperature tar from coke ovens,and the market
for low-temperature tar is not developed. It may ba that in the near
future such markets will be developed, using the tar from the Texas
Powe;' and Light Proceges, but thare ig no definite Ascuranca thas thie
tar will be compstitive on & dollar per gallon basis with high-temperature
coke oven tar,

Conclusions

1. The high price of Alaskan coal makes it extremely doubtful
that & low-tempaerature carbonization plant can be justified.

2, Ths selling price of char and of Pocahontas low-volatile coal
in Japan is such that Alasken low-temperatuse char is non-caﬁpmiuve.
Any char resulting from cerbonization would find use only 28 & power-
plant fuel at the same value per B. ¢. u. a8 the original coal.

3, Therc is only slight difficulty in storing Alaskan coale if
modern storage practices are followed, It will not be possible to
obtain a premium price for char in thes Alaskan territory.

4. The cost of tar from low-temperature carbonization will be
substantially greater than coke oven tar in tha United States or wster
gac tar in Japan, so it does not appear that the tar can be marketed

aconomically at the presant t.ii:ne.
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COMPETITIVE STATUS OF ALASKAN COAL

In the diocua'eion of the feanibility of installing a plant
{or the low—teméorature carbonization of coal, one fact stands out,
namely, that Alagkan coal costs are too high to ba competitive
eithar {n the United States or in Japan. At the preseant time in the
Anchorage and Fairbanks area it appears that coal is pricing itself
out of the market, even for heating purposss. Discussion with re-
presontatives of the Army base &t Fort Richardson disclosed t!;at
at this baso the cost of 25 million B. t. u. of heat is $17.58 from
coal and $20.52 from o}, and this difforential hae been steadily
narrowing. If mining costs continue to rise, it sppsars rather doubt-
ful that coal can patain aven ite present markets unlese the govern-
ment {e willing to sub2idize production or to foxbid the Azrmed Ser-
vices from using oil.

'Anothes interesting point for considsration is that the
Armed Services are bullding a 622-milk, 8-inch pipeline {rom Haines
to Feirbanke with a capscity of the order of 500 bbla. of fucl oil per
bhouz. Using the conversion factors of 4,285 bbia, of oll, equivalent
to 25 million B, ¢, u., and 1,41 tons of Healy River coal, equivalent
to 25 million B. ¢. u., it can bes shown that this pipeline has 8 yeazly
capacity squivalent to §, 163,000 tons of Healy River coal. 'Such a

tonnage {8 of the 2ama order as the totel Alaskan eozl production,
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and the implications arec self evident. Adcquata capacity, competi-
tive prices, and ease of operation with oil will be powerful arguments
for the replacement of coal by ofl at the military establiehments. It
thus appears that if coal is to hold its own mnrkqtﬂ in the territory,
prices must be reduced. It is our opinion that the grestast opportunity
for coal research in Alaska is in the development of better mining
methods to produce lower cost coal, ’

POSSIBLE USES TO INCREASE THE UTILIZATION
OF ALASXAN COAL
As it did not appear that low-temperature carbonisation
would be feasible, some time was spent in considering other possible
uses for coal. These were: (1) For thermal power goneration and
(2) for manufacture of synthetic ammonia,

Thermal Power Generation

At the prasent time tho alectric power supplied to the
Anchorage and Fairbanks area {3 gencrated in relatively small ther-
mal plants loested in taess citiea, The high cost of coal and the rels-
tively low capacity of these stations resuit in high coet power of
the order of 22 mills per KW hour. Representatives of the Rural
Electrification Administration a\;ggoetcd that this cost can be greatly
reduced by building lapge, maderan thermal planta at the mine site

and tranemitting at 230, 000 volts to botk the Anchorage and Fairbanks
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area, It éaems reagsonable to expect & large growth in the consump-
tion of ;iactx;icity in th; area, [t further sppeara that tharmal gen-
erating stations can take thelr faiz share of this market 1I£ oufficient
quantities of coasl at a reasonable price are available, 1If the price of
coal at the mine can be reducsd to about $4, 00 to $5. 00 per ton and
large modera thermal plants built, a greatly incressed market for
Alaskan coals will develop.

One poasibla dstorrant to the construction of thermel
power plants is the hydroelectric development program of the Bureau
of Recl-amatioa. Ono site ia already being developed at Eklutaa, with
a capacity of 30,000 KW. The best satimate of ¢ha cost of powar from
thie projaet is 11 mills, although doubt was sxprossed in some guar-
tors that power will be available at thia low value when the actual
operation i8 begun. There is eonsiderabls disecussion of a 1,000, 600
KW hydroalectric plant &t Susitna with power availabla at 5 to 6 mills,
If thig development takas place, it is dsubtiul that & therinal power
plant would be built. However, it iz by no maeans certain that this
plant will be built or, §f built, that it caa supply power at the price
stated.

Evesn for 6 mill power, the coal situation would he hope-
ful and attractive if the cost of coal could be reduced to about $4. 00

per ton at the mine. With cosal 2t this price, and ueing modern thezmal
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power plante at the minc site, coal could be competitive with hydro-
electric power, so thes the incertives fny lowering the price of coal

per ton are great,

Synthetic Ammionia

Casual observation of the area in and around the
Matanuasks Valley showsd thae only & small smount of fagming is
done. Discussion with residents in Anchorago and Fairbanks indi-
cated that the soil ig rathez impoverished and not suitable for farm-
ing without ésdensive factilization, Wao havs neither the background
nor knowledge to cornment factunlly on the need far fortilizer in the
Area or whether climudic conditione ays responsible for the small
number of ferms. Howcver, if an finpoverished roil is the real
reagon for lack of agrizuliuse, then there inight be a fiture usa‘fox'
Aleakan coal in the monufacture of synthetic ammonia for fertiliser,
This could represent 2 fairly lerge indusiry and one which would
greatly aid in the Cdaveolopmant of the terrilery if succossful. We men-
tion this here mozsly for coneidaration and possible reference to the
U. 5. Departmont of Agriculture for a factus! analyais of the situation.

RECOMMENDATIONS
1. Prime pesearch effort in Alasks should be directed

toward development of improved mining methods to reduce coal costs.
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Z. A research program on the characterization end
utilization of low-temperature tar should be initiated in order to
develop products and mearkets for the chemicals obtained in low-
temperature carbonization. Sueh a program assumes that the price
of Alaskan coal ecan be sufficiontly reduced so that the cost of tar
por gallon is competitive with that in tha United States and Japan.

3. A research and development program for oveluating
the suitability of piteh from low-temperature carbonization for use
ia voad materials, tar roofing, etc., should be undertaken, tere
agein It is asaumed that coal costs can be materially reduced from
the present level.

4. A thorough survey of the fertilizer needs of the
togritory ehould be made to see if a synthetic ammonia plant can be

justified.



