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REPORT ON WTfLIZATfOPJ OF ALASKAN COALS WTH 
PARTICULAR REFERENCE TO LOW-TEMPERATURE 

caw ~ o p n z ~ ~ n o n  

%NTROBU CTKON 

At the request ~b Dr. L. C .  MeCLSBe, Chief, Fuel8 and 

Explooivare Division, U. S. Bureau sf Miaes, a survey and appraisal 

of the coal sitartion in BIPaeb war uortllelPaaken. The objective of this 

tion of Maskan esalc, p&icut arly by the psase8p: sf %ow-temperah~e 

nm~"ket~)  for &a pr&uet~ 86 low-temperature carbonisation ahnd (2$ 

estimate@ of the eosst sf the'ae p ~ m h s t e  $o aessrtdn Phsir competitive 

a*a?ae. Additiomlly, any passible new or espaded usre@ to which 

s o d  could bat put ware Bavestigated. Acrco~mgly, this repofl hcPude8, 

in addi9tosa $0 am evduation Ob &a fearbbility of 10w-L~rnperatUre car- 

bonization, a brief emtimate of the pzammt comp&itive elatus of 

1 / Chief, Fuel e Teehology D4vi~ion. Region E, U. S. Bureau of 
1476ea. Seattle, ~ a ~ m g t o n .  

2 / Chief, coal CarhdmSiow Sectioa, Region lPm, u. S. Bureau 
of-ines , ~ i t t ~ b u ~ g h ,  pa. 
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The idormatiss in t h f ~  report i~ l a a g ~ l y  the result of 

tkm entBH3~f~st.l~ ce~ope~atioa of the following in&dCX'uaIs nrrd the frank 

d raveding idem developed &ring our csnferesaesa with them. 

The invaluable aid of the following in&vfdu&o is gratefully s h o w -  

Mbee UOeher, Mecba&~;al Engirasas, F&&ar&a M d e i p l  
Utilities System 

Nalin R. Mukhs~jee, P ~ o f .  of Chemical azzd Mstallrergica En- 
gineering, UrAv@rsity of sUa61ka 



Mr. G T ~ ~ G U ~ A ,  Griasom Sales and Service Company 

Sace Dovee, Stan&rd Oil Company of California 

A. 8. Shaliit, Cripple Creek Coal Co~lprnny 

Robert Rutherford, Coamufting Engineer, Chugach ELectric 
AB~OC.  , bc. 

Jameo 8, EbzmIPs, Superintendent of Power Plant, Alaeka Rail- 
road a d  Chugad Electric AssacilaQicrn, cooperative. 

Hemman W. BuesWrk, Mechmicd Engineer, Fort Wichardoon 

Patrick R y a ,  Power Plant Supeplintemadont* Fort R i @ h r & ~ n  

J o b  E. Croazl, YE,, Manager, kaehragc Chamber of Cornrnerce 

Alfred Qwen, Director a d  B U ~ ~ R G S S B  Agent, bte~nartbonal Long- 
ahoremaa'a Union 



LOW-TEMPERATURE CARBOMIZATPON 

Prducte 

Xn any pzo~ess of low-temperature carbmieatiow of low- 

rank coal, the principal products are: Char, tara und gas of high 

carzbon dioxide content. The posisibilitfee of utilizing the char Prom 

suhbituminroua coal for the pro&ittie)n 0% eifher a premium-grade or 

power-plant fuel were imv~i~tigated carePatlly, T b  p ~ l i b h  utiliza- 

tion of the tar and gae dthia ells essritory and for the export market 

wae ale0 conaidesed. A &escue@imi of tb pasOiaeat facts 648 applied 

to the ma~ketar foe bheee prodwzk~ foller~wra, 

C b r  

Dol[~ie89tic 

U the PPOCQSEI ia to  be succee~efull ssconoardea81y8 it ia 

highly desirable that markotha ba a*milablo in d c h  the char can 

command sa premium price, P088%bl@ maekt~ts  W O U I L ~  $Q B briquette 

for domestic use and as a eatable, stomable fuel for ebvort. 

The beet eathate of Gas po~sibIe bmeatlc mazk&s for 

briquetkse is the present csnr~umption sf Bump-nut @baa eaal m ~ w  

hand fired. Ib the Faia3'bmks sea conrsump~on of @is8 c o d  

10,277 tons in 1950, which decPbned to 8,188 is 1952. The consupalp- 

tiara in the Anchorage is abut 14,000 foab Seaready m y  coal 



double the hand fired tonnage fe burned satisfactorily in domlr~tic 

stokara. These appear to be ao special problama in either the stor- 

sga or Ube  of these small ilmomta of dorne~tic coal, hence, it i s  

doubtful ii o premium-priced etacsa briquette sorald eompts in W e  

market. 

In 1952, the averaga price of all &rnmpic he1 at the 

whode%~de fael yard in Etaisbank@ $1 1.9% per ton for m b -  

bitaminous c d  f ~ a m  the H e d y  Rhvm m a e ;  tbo delivered price io 

$26.35 f ~ r t  Witaauska Valley 3i%umiao-a~ ceal. 

etosnble fuel for industrial use elkher as char itself or b~iqaetteo. 

The major inbrs9dd market for esel in Alaaka ic art military 85-  

OablislBmekit~. fn the Anchorage araa, 25 rarAl%iasn B. g. u. Qth ee- 

c&l& c&ardarb ton) from C O ~ %  now CQB&B $17.58 and from fuel oi& 

$20.52. Co~sidsr~ing W e  ~ P F O W  I P ~ c ~ ~ A ~  the 8phdm waf3 exp~essad 

by a mec+Wcal swgbmees, eoncesnaed ~ 5 t h  c o d  pmmz?ern,ont and 



economic maluation of a low-temperature ea~bonisation groceee 

must sreurne t h t  the value of the etsw~ per 8.  t. u. cannot be greator 

Clan that of c o d ,  

Also, this aurvey idcatss that char bas only a elight 

advantag8 over CO&% iR pzoviding a safe 8x18 tstorable fuel. For ex- 

ample, no difficulty bass h e n  encorolntsrad in a, 1,600-ton, 20-foot 

pile of H e d y  Riwrr ~ubbitundsstae c a d  wkich has been in storage far 

layer had diohtsgrsesed to  a fine @ha but hrnsdiatady b l o w  this 

vieual e-vicdersce 0% chte~iozatisn. Howstver, it i@ not amcommon fog 

coal from db Hmly River area %s d o v a i ~ p  "hot spots'' in stonrage 

eoecering the f d d m l  ~Lomgs  @Is 6 t h  firm 8f86k. 2~for118 of &fas fndas%~ial 

usare sf aubbitumiPeaue eoad do not emalder sto2age a U ~ ~ ~ Q U B  ~ ~ ~ P Q I Y I .  

Ewbderree of the ability sf c o d  m a r e  6 0  s2askpils AlaeLzm coalc ie fur- 

nished by OEBe foBBowing tabuXctiow sf coal in eto;aags cao s f  September 



Moreover, even in the Fairbaks area, where extremely 

low ternpsratureo prevail in the winter months, no difficulty has 

Men ancountsred in removing: coal from etorsge inn winter. Ueuatly 

the f r o m  c a r t  on the pile sf coal is ody a foot or two thick. 

_Foreign. 

It wam suggedited We the char Prom low-temperature cer- 

bonization could be shipped to Japan for ues in tltas m~nafactusra of 

metallurgical coke. This proposal &d not appear reabonabXe bcauae 

sf (1) the high coat of Mask- cool, f2) the large re~0)rve~  of 

cucsiona were held with a r~epaammta9fva of the Yapneea eokiag in- 

dustry to evaluate the porjie$ble market in Japan f o ~  char. 

Sueb a &ecuooion w a ~  held mcaatly 3n Pi#sbuggh 4 t h  

Mr. Tojizo Qka, Mumge~ of Oha Coke ~prtweent,  Kuroaski 

the price of chle &liver& ts Btaas coke oven&! 0% the a h w e  eempaay 

~ S P  $la. 00 gar metric ton (2,286 lbrp. 1 for a 15% raah char. Furtherp 

he ststad that within the past year the ccbmpwy m%%aufac%u~ng the 

char, using the Luregi ca~b~is2eefmn sryatsm, w a s  mbBe to operate 

fuels that forced asdlRdsment of the plant WBF% (1) low-volatile 
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Pocahontals coal of leee tban 7% aash, which BEJ delivered at the above 

plant for $19.50 per metric ton (this includes $10.00 p e t  ton 

freight and $9.50 coal at Newport N N ~ s ] ~  and (2 )  Indo-China Anthra- 

cite 16% ash, 9% volatile matter, 0.4% sulfur) at $22.00 per metric 

ton. The low aeh, vo1at62e matter, md competitivca prices were b- 

termidag %ac%sre in tb overall ecoaomic piemre -8 f~rcedl Ohe 

@hut down of the, low- ten~pmbre cah&a&isor pie. Mr. Oka @@fed 

that if the Jap~aae~e cake iabantry wo391d pay more than $14.00 pea torn 

for the char, this plant muld be O B Q ~ B ~ ~ .  ZO ia khue masonahle in 

an eeoaode awraluatioa sf char to asmame that m y  irnpo~ted char 

m e t  be 101d for $14.00 c9r l e ~ 8  per metric tow h Japan. 

I4 ie ohom ca page 90 of thie zepsrt that fmnl 2, OQO I ~ B ,  

of H e d y  Rive12 coal ($8.95 yzf:  tosn se mined) B, 090 Ibs. sf ch?r 

(ILb.59b aeh) is obta3nsd in listw-9smperat~1re cerbnimt.ie%aw. %B 

i a  sold simply for its fuel V W ~ U C ~ - - E B Z ~  p r i ~ a  ~ I P  B .  -t. Ur 816 

fmm o&gbH coalo-egL8 value mulld b~ $6.35 x Z209 - z $12. $0 par 
3 090 

IBive~ mines t,.;i bcharage ia  $4, 15 pea tan [ E ,  008 2b. 1. Rb if ier 
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Anchorago would be $17.35 per metpic tan for a 16.5% ash c lax .  

The price in Japan would be increased by tkm ehipping coat from 

Anchorage to Yapan. 

It is thus apparemt t b t  such char is completely non- 

cormpetitivs with local Japanese char ($14.00 p e t  ton--only 15% aeh), 

md m rnarkef in Japan can be anticipated. The eiturption in the 

United State8 i e  even learn hvomble. 

Tor 

Ae the demsndl for char spparPe limited in all marketa 

tained, any sound ecomHhic evduBLOian of a l 0 # 1 - 8 € ' ~ ~ ~ ~ b ~  CSF- 

bowbeation plant muBt ae~igkt to ehr char only a d u e  pr~pHTfiod to 

it6 b a t  content so that the soot per B. t. u. i a  2he 8asr.re from char 

am from coal. C O D ~ B ~ U ~ ~ Y ,  the entire proe~oarfng caets rnuet be 

borne by the me and gaseous p d - u e t ~ .  

For orientation prpsaoe, the following conrsiderotionne 

are made, u~ ing  a aeprelaerataebva cod from the Hesrly River f i ~ l d  

whish, ar mined, EBOWS: ltB%)i@aPtm, 21%; &ahe 9%; and heating value, 

8,840 B. t. u, per Ib. Tho ceet at the Kvlieaa is $8.95 per ten. Ueirng 

the data on tkat low-temperature earhnisa0f0n fieldo for S~184sana 

coal given in the rrsonthlty paagPsse report fop Decembe~ 1953 Prom 



the Coal i)rmchr Region IV,  it can be &horn that the following refa- 

tions hold: 

Raw Coal Carhnization Pmducte 

2,000 lb. - Value r $6.95 Char - 1,890 Ilb. - Value B $6.35 
Tar - E l .  5 galloone 
Gao -- 190 1bs. 

If 50 i a  abasumsd (1) -t&at the goa laas no ~ 8 1 ~ 8  other than to 

@upply all the heat naadsd for ~azbdzat ion;  (2) the eaert of gtsseaaing 

the coal ir  $1.50 per %onan which f igwe would include plant ~prat ion ,  

maWcsmsgl, a.moS"bS~tionP labor ~harg88, ete. ; then the tar at the 

mime m e t  sell for $8.35 + $1.50 - $6.35 s $0,19 pea gallon to 
21.5 

bra& wen. This 8gura ehw~ld  be compared ?x, $0.10 p r  grallora asp 

the value of tar set &B coke oven i;mn the Usattad Statee. Further, Ma. 

Oko, 4 0  whom r@fe~ones b i e  already bsea r&e, @%age8 #at hie earn- 

pmy bays gas house  SF 1% 3etp.m at 9800 grm par metric! tm, which 

ie roughly s~r;?bveler& b tar at 10.3 ems per gs41Bcm. X t  i~ thus 

appue* that tha ti39 resulting fsom the propo~fed low-ternperaihr~ 

caahnieatis4s pPmt must sell for r o ~ g h l y  t d s e  &h pdce of either 

eoka oven tag in % h t  eleestes or I ~ a l  Japm. ft s h d d  be resag- 

aiersd that the figare of $1.30 par ton fag proeemaing 8s quite %ow, 

am3 i8  lo  doubtha% if t b  could bs praeeased for e m w t  wif& 

the Egla 1abo;s cot%@ p~e'sailk-g in the Alaeka territory. 



In order to compare the cost of tar from low-temperature 

carbaildeafion with that sf imported fuel oil asad aephaslt, a survey 

warr made ob various possible uees in which the latter find application - - 

. Rsad Material. 

Discuseion with replgeaeatative@ of the Maaka Rsad 

Comiersion &taclored that a$ the present time they ase using in the 

p v h g  prog1tam 8.000 to lL8,860 t o ~ e  per year of slepWt, which 

m % d y  6% 0% @he cam0 04 $at at &% icidne. It is t h e  seen that a prc- 

It-cent per gallon a ~ p b l $ .  iT%Lrthe~4, axe very 0wl1  pot~nadd 

market for both domaotie a d  ir&c~s&gisi b?Aqua&tos makes $Me market 

wttratzftfve. 

Fuel Oil .  

It has beon augget&xl that soma of the tar cUstiP1ate8 

ceuld be used as a fie9 8 8 %  far US@ in the O~rritosy. lX~m88hn w3th 



I t .  

that ths cost of fuel oil in tonkaz lotr at bchorsgs  io of the order 

of 110 cmte pea gallon. Elera again the cost is &hut half that of tar. 

Creaeote Oil .  

I)irscuedsao with a anembas of the F~res t  Serv-icce helicetad 

that the uee of this oil for creortothg woad in M06k is Bfmied. It 

WSLB otatad that ths most a a h m c b B  timbos. in ths territory &we spruce 

and hedock,  ~ n d  Ohat thees woo& wars not aeasfy as amenable to 

ereo~otisqg a@ &om £porn W~elaL.a@~n m d  Qzegorm, gt h e  not raggatar. 

tt$%rafomp em tha psasmt or mticipa&sd demttds for eseaeote oil 

juogif i~s nr tisw-termp.raeUre ~~3.3~'bz3&%4hg plant, 

Gaol 

k~ aWSoa to the ebsr aad tar, the WPCS plPincipd pr&et 

of carboa5zatioo i@ gas. The gsa from Isw-temperature carbazizrn- 

tion ab Ohe low-rank casr3e sf 'Zhs Efealy River area contains coasider- 

able ktzmuats sf carbon cMaxi&, sf &a ordall: of 30 to 40%, which eon- 

t r i h t s a  n&B%eag te the he*g mPue of the gab. There i ~ d  e o m i b t  - 
able doubt that ~ u e h  gas can be ur~& for puqoesn o&ar than supply- 

ing the heat neeessarsly for no~bnhaMow, particularly if the earboni- 

cation mft IO 10~ated near the mixas. In the cam where the low- 

temperature carbidsation plant Be opzated in conjunction 4 t h  a 

thermal pwer plant, the exems gae~ can be u ~ e d  a e  fuel. In t?de 

case, however, either new thermal plmte muet be built at Ohe mine 
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or tba coal rriuerb be shipped to axiat9ng plant@, w s c h  will add to the 

coat of coal eome $3.00 per ton. 

The possibility sf usring t b  gaer for domeetic purpose@ 

was e o a e i ~ a a d ,  but the expeetd preamee of petroleum and natural 

gae in ths territory rYaakee it extremely doubtful that a plant would be 

h i l t  for gat# generation. 

General QPsoew~Oions 

The high coat of Alaubn c o d  make8 it unlikely Shat any 

10w-ternp~amre cr~boaisatisn groeares can compete euccseafiAlly with 

othatzr souat~ias or the United Skteo  at the preeed time. The cost 

pee Qon of J1~w-grada coal in Nwka is eubartantially higher st the mine 

than the god-grade coking cmls ira other area6 0% the Unitad States. 

It$ B L ~ ~ I F P T  that the wnsajo~ paoblsm ksr A2askra, if oa chemical Wuartry 

based on coal 8s to be developd, ia  to E~EPUCO coal cost ~ u b b ~ t i a l l l y  

below the presea va1~ae~ If the eoot of coal emid be  aced to $3.80 

pap ton, then the price of ?he Qsrp could kw redue4 to gBe order of 

11 ceKldo per gallon, wMc$ bring@ it into at leaart e, compatitive range 

with tar from sePrler rmrcsrs . 
Evan ff 5u& a s~uctisrp in pries were petaibls, how- 

ever, major p ~ o b I e m  iL1 dioposal of the pitch aeeultiag bmm the re- 

fining of aucb tar would aPiae. Et hbae not been ehswm, for a m p l e ,  

ehePte pitch from 10w-Q1~mg)eratare ttar is r suitable material for road 

e o n ~ t ~ c t i o n ,  tar rwfhg, pitch pinbe, etc. , and coaoidersBle 
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duvelogmont w r k  on rafhing a low-temperature tar and developuraent 

of euitsble markets would be necessary. The chemical hdumtry has 

geared itaelf to high-temperature tar from coke avae,and ti- market 

for low-temperature tar is amt devefoped. Et may bs that ha the neap 

fugulre such markets will be &evefopsdo w i n g  the tar from the Teama 

tar will be eoqetitfve on c dollar per gallon b s i e  with high-temperature 

coke oven tar. 

1. The high g ~ c e  of A l a s h  c o d  makes it extremely d ~ u b t f d  

that e% law-tsmperatwe camniza~on plant caw be juctifisd. 
. . 

2. T h  selling pries of char a d  of PscahorztEae low-volatile coal 

in Jagan fa euch that A l a ~ b  low-te%lap.sa$Iai~ char to non-eomp2itive. 

Any CW rrseulthrag from e~~rbosisation w d d  h d  use an1y BB a power- 

plant fuel at the rune value par B. 8 .  u. ae the olelig- sml. 

3, T b r e  ia  only @light difficulty In @toring Alamltan male if 

modem storage practicae sire h l l ~ w d ,  Xt will not be puelble  to 

obtatn a pmwriuxn price for chag in tb Maskan tsrritolry. 

4 The cost of tar from ~QW-temperature cashisation will. be 

satbetatbally greater tbm coke oven tar in the Udtsd States or water 

gara tar h Japan, so it dsesl no# appear that the tar can be marketetd 

ocono~cmlLly at the peeamat time. 



t33MPETITIVIE STATUS OF ALASKAN COAL 

Ia the &easeion of the feasibility of hstalling a plant 

for the low-temperature ccarboaQrr;ration of sad, one fact statlde out, 

namely, that A1askta.n coal coots ate  b 6  high to be competitive 

eithap in the Usibgdl Statem or ia Japan. At the proeent time in the 

Anchorage and Ftafr?sa&rr area $8 alppears that c o d  b pricing itself 

out of the Pararkat, man for heating purpt3es. Discusaian with SO- 

preeentatiws of the A m y  boere st Fsst Wishrdecm disclosed that 

at tkse b ~ s  the coat eP 25 million 8. t. u. 04 heat dla $17.58 from 

coal and $20.52 ;fP~m oil, tmd this diffe~eatdtaP has been eteadlily 

msmwing. Of mining cost$ cmtinuas to r h e ,  it sppmra rather doubt- 

6ul that cod e m  r&ah %arm $$@ p~s@m% mark@ts ~ e 8 ~  the govern- 

meat be 918;ilISng &B mbsi&a;s p ~ d u & l a a  or to doubid the Armed Sex- 

dcor fmm wing oil. 

Another ipdessresthg p h t  gar cmaidemtion As that ehe 

Armed Saowieas are buil&ng a 62t-miL, 8-iach gdpdhc fmm H&nm 

to  Ftairbadksr 4th a sebpefty of the oAar 0% 500 bbls. of fuel oil p r  

h .  Using the converoion f.sessrs of 4.285 bbh, of oil, eqdvalsnB 

4s 25 million B. t. u. d 1.4 1 tons of H s d y  River coal, quBvaB& 

to 25 million B. t. u., it san be a b m  that WE p i p l i a ~  bep s yearly 

capacity ~uivaltrmt to  1,185,000 e w e  of H e d y  Rives cml. Such a 

tmalge Qa sf the reaxme order 88 the total B U ~ E D ~  eoal production, 
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end the implications ago self evident. Adepuate capacity, compe?ti- 

tive prices, enel eaae of operation with oil will be powerful arguments 

for %ha replacement of coal by oil  at ?he military eotablishmente. It 

tbue appears that if coal is to hold ite own markets ia the territory, 

prices m o t  be reduced. It i s  our opinion that the greatoat opportunity 

for coal pesearch ia Alarka i s  in the developmeat of better mining 

@ mstMe to produce lower coat cod. 

PGSfBLE USES TO WCREME THE UTILIZATION 
OF ALAsKaPJ COAL 

As it did not appear that low-temperature carbonisation 

wmdd be feaetble, some time -8 rpmt in co~naidering other possible 

uses for ecm1. Them were: (1) For thermal power gemration and 

( 2 )  for manufacture of oyntbtic anamoeriss. 

Thezml Power Generation 

At the greoent the the electric power oupplied to the 

Anchorage and FsizbnfrCe area f .a gemrated in relmtivefy emall ther- 

mal plaatm losated in theoe c%tie$. The high coot of coal aad the rela- 

tively low capacity of t&er~e stertim~ result in high coet power of 

the B P B ~ P  of 22 mills per KW hour, Repreeentatfvee of the Rural 

Electrification Adwpinfotratioar aupgeeted that this cost can be greatly 

r&ecd by Mltc%Psag Aasgs, modem thermal p l a t s  at the mine ~ i t e  

a d  Zranam$ttb~g at 230,000 volta to bath the Ancharage ensf Fairbanks 



area. h seeme reaeonabls to expect o large growth im tbe eornowp- 

tion of electricity in the area. lit ikrther aware that thsnna.I gen- 

erating station$ can t&% &e$r Praia ehaoe of u s  market if oufficient 

e d  at tho mine can be r ~ h c s d  to a b u t  $4.069 $0 $5.60 per ton and 

of Weclamatim. One site Ha al~eady being developed at. EMtataa, witla 

plant d d  be built, Wowme~~ it SQ by n0 W%@ZZEB C Q P Z B ~ $ ~  that ~ M E C  

plant will bo M l b  oro if Wto U e  it e m  supply power at the price 

Even for Q mil1 poware the coal oituation would bo hope- 

ful and rr#mc&ivsr Of &a cost of e a d  could be reduced b about $4. QO 

per ton at. the &@a. With  coal at this price, and wing modem tlhemal 



po'are~ plant8 at the mine site, coal CCIU~B be coangetitive d t h  Bydro- 

electric: power, BO 8W tb ine=&iv~t3 for lowering GPB phc0 of 

per tsa are great. 

Cam-1 obsarvatian sf the area in aad arroud the 

B4at;srnssicaa VaXfcy ~ l a o a d  W only a ~rnall amount of Paraaing is 

done. %scuss%&a with r68idstnt~ h hehoeago and Fairbank5 in&- 

caged that the aoiE Krr rathar impoverished sawd not suitable foz farzm- 

ing without %S&ZBB~V@ f@&KizatP~n. WMTO b v a  nekther the b c k g ? i % ~ ~ d l  

nor k880~1edg9 to cornm@r$e factually the i2e& ~ Q P  fertifftbr in the 

area op whethsr e l h S i c  eodiMuns ers e.astlponnib:e for the $mall 

number of P a m a .  However, if .an $ Z L ' L ~ V S ~ ~ F ~ ~ O ~  mil is th$ red 

maoon fog  Back of a g ~ i z u l t t x ~ ~ ~  thm2 them  night be I futur~ u8e %or 

Alaekslfl coal ia the rnmuhekare Q% @ p t b $ i ~  aa~fm~~nia for fefilisea. 

This could F B G J P ~ P ~ ~ ~ ~ L ~  a fairly B&r,~ge MVIIPB~ and me which m l d  

gseaty aid bi the dme10gggplat of a s  tarf igc~~y if P I ~ C C B S S ~ ~ ~ .  We mm- 

$ion QBie hess meaePy for 6 c 3 ~ ~ l f  &ratiem d p o ~ ~ i b l f ~  b~fe08!Ie4? Qd th@ 

fS, 5. & p z t m ~ n %  0% Agristaltu~s for a f a e m  snsdyeaio af &e. c3itu;aQion. 

R E ~ O ~ A ~ H D A T ~ O N S  

1. Pdme ~eeaarcb effox% fa Alrseb should be directed 

eemtd bevs8oprn~nt 02 islaproward rd . t~ !~g  naBBQPltb to  reBUee coal C O ~ ~ B B .  
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2. A reosarrch program on tfae characterirestion and 

utilfzatlon of law-temperature tar should be initiated in oder to 

develop product6 md molrketta for the chemicnle obtained in low- 

temperature carbodsation. Such a program assumee that the price 

of Alaslrsn coal @an be oufficiantly reduced eo that the cost of tar 

per gallon i s  comptitive with &A$ isr the United States and Japan. 

3. A research md bvelopmmt program for evaluating 

tbs odtability of pdkh from low-ternpaeattare carbomrdtation for use 

in road matetierla, tap roofing, stc, should be ~asldartaken, E-Iere 

again it 'Zfs amsumad that em1 caste C- be ~lrl&Be~ally rducee? froin 

the prewmt lwerf. 

4. A tbrotlgh survey of &ha bertilitss neat& of the 

tepz4toz-y should be made to ~ e e  if oa spathetie ammonia plant can be 

jueMgcE. 


