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I. IRTRODUCTION 

T~ e~a~uation of gas puriF!cation processes was continued. Pre- 
~;~in&~y process designs were prepared for plants to produce pipeline 
5as or  hydrogen  from raw m a : e r i a l s  o t h e r  than  b i tuminous  c o a l .  

The raze of gasification for anthracite az I70O'F appears :o be 
2~epe~de~: oF coal size~ bed height~ steam pressu,e 3 steam feed rate 
~Rd su~erficlaI gas veiocity. 

k~ in . : i~ l  gasification experiment on ] igni te indicates that i t  
is 50% zo ,~,,~ more reactive then anthracite. 

T.he secor, d environ.-.,ental : es t  w i t h  r e f r a c t o r y  samples has begun. 
.O da:~ ] iJe hO~rS have been logged. 



. -"-r ,  ,'~.. ; ' ; .  ' ,I:"--'..C,C.~ ~.C, : , : .~.~.~ ' . "  "--, 
Pa~e No ............ 3 . . . . . . . . . .  

Repor~ N~ . . . . . . .  ~ . . . . . . . . . . . . .  

I I .  PROCESS DEVELOF~ENT 

Th~ ~'~'e'uaz'On of ~as p~rif icez!on processes was continued. 
:~fcr~:~z:cc Trom LurgT on :he Reczisol process is s t i l l  bein~ awaized~ 
c~- ~oc~s  ces;gcs and cost estimates have been Finished for the other 
%,~:e~ celne conslcered. 

.~r>!~:-.:r.cry process designs ware prepared for plants to produce 
~'~!~ne cGs or hydroce.n from raw-.azeri~s other zhan bituminous coa]~ 
c- ,-.hTc- a:! sZ~cTes :o ~aze have been based. Spec i f ica l ly :  the 
.~.,,~.,~v~.'.a anthracite; ~.-:ycminc_ s~b-~izu.-..inous coel~ a~d North 
~c,cc:~" - " "cr.'za ;is-ed, "~., Progress Report No. l were considered. 
,:.~.-cx~-&z~ cost eszi.-..czes are bei.-.5 mace zo permit a very rough eszi.m, aze 
~. eccr, cm~.c attractiveness for  these other raw r,~teria]s. 

A sz~cy of the recovery of seccndary produczs~ par t i cu la r l y  sul fur  
ccc &sh mT~er~s, h~s ~een started. This e f f o r t  w i l l  have two objectives 

i .  -o dezerm~.-e the magnitude of credits that cou]d be obtained 
F;-m sale of zhes¢ secondary productsj assumin~ thal :hey 
c~n be recovered at no additional cost Zo che process. 

2. To csmpzre  :he  qu~nc iz ie s  of  secondary  produces recovered 
frc~ a 25~:~ SCF~ pipeline ~es p]an~ with :he total U. S. 
consumption of these m~:erta]s to dete."mine whether the markel 
is I~rge enough zo y~e~c the credits calculated in #1. 

~. ProTect ions  

Zvai~ezTons of gas purification schemes and secondary product 
r~:ov~y wl]~ be continued. The effect of experimental results zo 
~aze cn psocess ~esign assump~ions~ econo~ics~ and the future direction 
~= the deve]oomen~ program will be reviewed. 
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:':e" Z cC..-.--,~S" Z'C~.-.. :e-Dazc.zu.'e. viscos" "y re!a:ionsh'ps 
• ° 

""-'- =--~n ,.,~---= --:= --r,, -'~ coo: a~hes axcaD:, s,.b-b~z~mi~o~:s. 
?~.c .¢_~: : -&~ .~ .=_~ ' ' ' r c . :~ .  . ,~ '.', -.' n~u.'s Or "aSS. T'~e~,. i ~'ves 

" " " , , - -~u~,  C..-" - ' -~ ..-.=[Z "n " - =  p.-e ence  ~ , ~ , ,  
-- "- T.~e -c.:& .-'or c,~:'- .... bi'--..-'ao~s ash has been corrected 
fro-..~ravious:y re:c, rzel viscoslz,,, since this pari'.,c~lar 
cc-.~os:z'c,n "s susca.~z.bia :o ash setT~.in~. 

2 .  ?- ~ ?='=-~ : :=. - . T = ~ z ' c s  

..;~r.< ~.: z.-.?..-aza o~ £as 'F 'caz 'o .n  o. = coe i  in  a ~-..oIzen 
~ , . .  ~ k i n ¢ ~ i n  response 

z= chcn~."r. .q c ,~era : :on  .~a.a..ne.zers .,'s %e'n~ i n v e s t i ~ a z e d .  A 

"nc/i--:',,~ ~ :h~:~. anzh.-ac.ze cas'.-cazion ra~e a.o.~a.-enzIy 4o~s 
. . . .  ~ .-~ e ~-=-m ~.-essu.-a~ bed heighz, 

cc, a:/c.alz ~..ix:n~ :[~u.Der-.~ci.a~ ~as vaiocizy) (:}r pa~'zicle size 
".-" cc-'] cn£.'ccc. The e~_ac- o~ .~ar~z.:cie s,ze "s ho~.:ever 
" " by .. "C ~cur~a :h- ~ z :ha: :::e coal is theraally shocked 
a.na cagln.:ze conc~us~ions as To whazher par-lcle slze aFfeczs 
:ca raze cannot ~a r..ada. LiEn~ze a.~ears ~o be abou= 
5$~-]$,C~?'- .'n..c.'e reaczive zhan an~hracize. 

~ s ~ : ~ ! a  ~ e c h a n ~ s ~ s  o~ s~ea.~ ~ a s i ~ i c a ~ i o n  i n  ~ o l ~ e n  
~ :  a ~ a a r  ~0 b~ ( :~  The r ~ z e  l , ~ i ~ i n ~  ~ e a c c l o n  i s  t h e  r a ~ e  
o f  : h e  Xa2CO ~ + n s ! O ~  Xa20 + 2CO t e a t = i o n  o r  (2)  t h e  
~ a s i ~ , c a z i o n  raze is l i = i z e d  : o  mass : r a n s f e r  o f  ca~alys~ 
=o : h e  coa~ o r  hea= = r a n s f e r  : o  =he c o a l .  
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It~llt' I,P f:~,,*+l (;:, ' , i  r l ,  +~l i+,il~ 17( ir l" l  

QU i (. ':,c(~l, ! J](.(I 
.l!gh.I ...( I u.r h('.~,) 

(i) 
._R._n ..~p_. C_o~].]_ C..J~:.! L< (' 

J-9(,54 2.0 g. < 60 ,,,~::,h ( loose I)ollc't ' ;) 
Anthrac i le  (5) 

J-9655 20 9.  / . . 10  I,l(:'JI, ~ , , l l l , i ' ac l  i('. ts) II 7.6 O.O{IO 

J-9656 40 g . ~ l O  mesh anthrac i te  (5) 8 11,4 0.30 

i " J-9657 38 g , < l O  me.sh an[hrac l te  (5) 8 1.3,6 ( .26 

J-965t3 7,5 g,(3) 12/2.0 mesh lignlte (6) It 13,5 0,51 

7.8 

SIll). G;,!, 
Vel. II/S(~c. 

O. 074 

I~[.,ic: i i (,n 
I~,[, I (. ' (;o,,.- 

J,C t_ ( / ,  

O, 19 

0.23 

0.17 (4) 

0,23 

.31...45 

( I )  Balance of inleL pressure is n i t rogen ('ro[~,! Pl'es.c;tel'(: .'-- 14.7 I).';ia) 
(2) N 2 + 1120 Feed (t.|oles/llr) x 0.0441 
(3) 3,'5 9, of f ixed carbon 
(4) Approx, value, Due to reactor plugging and possible 9as I(:aka[ic lh ls  valuc~ may be low, 
(5) Gl-Oem,tood anthraci  te 
(6) South Beulah l i g n i t e  
(7) ReacLion rate constant for f i r s t  order reacLion w i th  respect to coal 
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~. - - , , ' 7 - . - . :~ . . - . - -=~  -.es:~mc O = H ' e h  -e~.~e.r~,ture Y . a t e r i e ! s  

T - . :  :=~ ~ underway . . . . . .  = . . . . . .  -p r :  ~er!od. The 
ucjecZiva of :nls ::-::: is :o subjaa: rafraczory samo;es.. :o 

~n~r  no- of 250 hours. To d~ze l l~  hours have been 
ic55~C. Th~ refraczory samples =mdergoing :he :es~ w e r e  
a s  l i s t e r  ]~,. -~.~,,= las: repcrz~ name~;': 

Harblson-Walker 

: : u l  i f.-zx r: Ch.-cmex B 
;.~=. ',. f rax '~.: V e r n o n  3F 
~ia r.~ ~ c:e H a r k ! a s e  
"C:. rcofra× Korundal XD 
"~- S."lico.n Car~Zde 

~ e n e r a  I ~efrac=ori es 

Ritex C3 

.J -~. ?- .--: T .~.~: i o n s  

1. Er..,iror-en:a~ Testinc "of HTch Te.,-,~erazure ~Katerials 

Q u a r t : i r a = i v =  c o r r o s i o n  r a = a  d a = a  o f  =he m e : a l  a l l o y s  
(IC3 hoers exposure in 7es= #!) ere expecZed from The 
:n:arnazZonal N]ckai Company in zhe very near future.  The 
selec:Zon of =e:a! ai;oys for  Tes= #3 w i l l  be made afzer 
resu!=s from Tesz #1 are known. In addizion :o running zhose 
al loys which showed promise in Tes: #l iz is planned =o tes= 
addlzional casz mazal al loys which have good corrosion 
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• ~..~ CGST EST~y.RT~S 

-'.~;~re ~ ~hc.--;s -he .~.-ojeczec; manpo;..'er bre~kdo;;r, .o r  P.'-.ase : f o r  
"~, 6~, ~.~ '.'~" " . .  as zhe e.cz~e~ ,.=fF-e,,, z:.:, ,. z ..~as m--=.,,o,.,~ I,- ,.o--r,, .,=-- s~en :~--,,~.~ 
a .~'nc-~an efforz ~:'as mace c~r.r.$ 7ebr'.-ary. 

F : ~ r e  2 ~no~:~ -~ " zh~ e×pen~i=~res ~ r i n ~  February. For =he monzh 

zhro~c~ ~ b ~ a ~ y  ~ere S : :2~ i24 .  l ~ c ; u d i ~  fee and G & S ~he =ozal 
expanC~z~res ~ere $;32,788. 
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