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The o~;,j,:')ct of the Anvil Poi~ts Oil S]-wle R.esenrch Center MONTHLY 
?~c~,:r;;:ss ~'T·;JRI\~:'T11:;'1 i~ ~o advise <n~t.horized personnel employed by the 
~ •• • .I. • '-'" \1) •
~artlClDal:n~ :~rtles - that various activitips are ln pro~ress or that 
cerJ~ain s data have been obtainerl Hithin the Research Center. 

8 "10"-'T~rrJY P~1O"RTi'~)S \'1K:'1QTli\'lnA hav8 been prepared to provide rapid, on­
:·l~e reporting o~f r0search cl1:"rentl~r i~ prof!ress at Anvil Points. The 
c:)nchlsions dral·;'l1 bv rroject pprsonnel are tentative anel may be S1.11\ject to 
cl1anQ'C as HC'rk rrof::resses. 'i'he PROr:RT<:SS ]\m'·10R,~r,rnA have not heen edited in 
detnilo 

(1)Socony '·~obil Company, Inc. and Humble Oil 8r Refining Company 
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COl-!FIDENTIAL 

Anvil Points Oil Shale Research Center 

Rifle, Colorado 


(Covering June 16 to July 15, 1964) 

The first meeting of the Technical Advisory Comnittee Has held on June 
29, 1964 at the Socony Hobil Building it" New York City. 

The Program i"lanar.ser presented a 'budret of abol.lt~i9l0,OOO net expenses 
for the operation of the Research Center d1Jring the period Hay 1 to 
December 31, 1964. The Cornmittee took the Fm.dget under advisement and 
will act upon it at the I"ext meeting. 

It was decided that the Research Center will issue reports in the fol­
lowing categories: 

A. 	 ivIonthly progress re~:')ort on entire program. 

B. 	 T:1emorandum when a significant phase of some portion of the 
program is completed. (These will be informal with a ~n1mum 
of editing at Anvil Points and no editing elsewhere by Project 
lvtanager. ) 

C. 	 Formal r€'t'orts as needed upon the completion of the program or 
of major segmel'lts of the program. (These will be final reports 
by Project 'f;alJager.) 

Copies of A and B reports }Jill be sent directly to Participating Parties 
by the Program 1'1anager upon request. 

The next meetil'lg of the Technical Advisory Committee will be held at 
Anvil Foints on September 3 and 4, 1964. 

II. 	 ADTvtP1ISTPATImr 

Staffin~ of the Anvil Poi~ts Facility by the Besearch Foundation has 
been proceeding apr-roximately according to plan. As of Julv 13, their 
personnel on site totaled about 55 out of a projected 74. Non-technical 
staffing of the Technic~l Development Department will start on or about 
August 1. 

Technical staffing by the Participati:ng Parties has encountered some 
delay and could become critical. 
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The following personnel have heen assigped r-y the Participating Parties: 

Humble 

R. H. Cramer Program ',"La ns ger J. E. Lawson Sup. Chem. Engr. 
i-1. S. Bergen Staff iViech. Engr. P. H. Gifford Chem. Fngr. 
P. H. Snyder Engr. An&lyst 	 C. ;,T. r,rson Chem. Engr. 
T. C. I;I,rons Chem. Tiner. 	 J. B. Burchfield Engr. Analyst 
Y. 1. Jartel Chem .k',ngr. CArr.7/20) 	B. L. Beck Sup.. :,Chemist 
L. J. SkovlTonek Chem. Engr. Urr.8/1) 
D. Liederman Chemist 
Boyd Guthrie Consultant 
C. J. Verdeur Adm. Assistant 
Hrs. Ruth l,awson Secret"ry 

To "3e Supplied 

1 Sup. Mining Engr. 	 1 Chem. F.ngr. 
1 Mining Engr. 

Sinclair Oil is still considering joining the program as a Participating 
Party, but chose not to execute the agreements prior to June 29. There­
fore, Sinclair ..rill not have st2ffing rights. 

III. 	}TECHAl\TICAL E~TGD1ERRP'G (\\.1. S. Bergen) 

Reactivation of the Anvil Points Oil Shale Research Center has continued 
at a rapid pace d11 ring the last four "reeks. In this effort, progress 
has ~een a function of manpower staffing capabilities. 

'viechanical Engineering assignments a YJO resronsibilities during this 
period have centered on: 

1. 	 ContiT'uance of the mechanical design of the liTO. 1 retort 
and associated eOl'inment for shale throughput rates through 
750 Ibs./(Hr) (Ft2). 

2. 	 Design aT'd selection of all controls and equipment to convert 
the shale handling for the ~;o. 1 retort to a complete auto­
matic system. 

3. 	 Inspection and field engineering of the construction of the 
new pilot plant. 

4. 	 Coordination and direction of the rehabilitation of the plant 
to an operational status. 

Summary 

1. 	 The design and drafting for all strl1ctural changes, the 
gaseous piping, the spent shale 1,reigh bins, the demisters 



-5­

and location of the liouid prod11ct handling syste'Tl has been 
cornplpted and issuec for constr11 ct:\.on. 

Designed, rut pot comnlded in crafti-"F, are tl1C liquid 
product handline: tanKS, the liquid piT:'in~ from the recovery 
equipment and shale stand-ripe tc the top of the retort. 
These will be completed next week. 

All major mechanical eoui:mpnt except one small conveyor at 
the discharge ST'C"Dt s 'oa Ie bin a nc ti>e line t11'rner have been 
selected ancl ordered. 

2. 	 All eq1..1ipment apd cor,trols neede6 to 2utornate the shale 
handling from the stora~e biDS tbrot::gr. the retort and out to_ 
the spent shale rins have been selected and ordered. 

3. 	 All pininB and eonipmrmt ha.ve been cleared from the pilot 
plant and new structural members are 'being i~stalled. 

4. 	 Since June 29, daily meetings have been held with the Colorado 
School of Hines 'Research Foundation supervisory staff to dis­
cuss the progress of the completed dayls work, the work schedule 
for the next day, and to iron out any manpower or material 
problems. 

i.Teekly meetings are also being held. to review the over-all 
progress and problems associated with the rehabilitation effort. 

Discllssion 

A. Design of ~echapical ~quinmeDt for ]etort 
Informal discussions are being held' daily T,;ith J. E. Lawson as the 
design of the new retort pilot plant ~ro~resses. Completed and issued 
to the shofls is the r>ininp' lav-out for the gas and mist product. All 
materials for this svstem have 'neen ordered end a!'e either on hand or 
will be delivered in time to meet installation schedules. 

The dernisters are l:eing fahricated in r'rard Junction and will be on site 
next wee~. All control valves, line heaters and pipe insulation with 
tl'eir controllers have l;een ordered. 

A selection of thermocouples for use in the retort, gas, and liquid p~p~ng 
have also been ordered. The liql'id product tanks have been designed. 
One tank "rill be used to l-veigh tre liql:id product for a tt-Jo-hour period, 
and one nk will be used to accumulate lilUid product from the high 
pressure side of the compressor for a four-hour period. The third tank 
'l-1ill be used to accumulate and T-reip.n the total product for a four-hour 
period. 

Glass accumulators to measure and accumulate product for ten minute 
intervals have been orderec. These glass acc1.lTnulators Hill be located 
in the liquid line from each riece of recovery equipment. The accumulators 
shorld give us the ability to meaS1..1re the effectiveness of the various 
pieces of recovery eauipmer.t. 
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B. Shale Ha ndlinf; Equ i ')me r,t 
Shale har.dlit')g eouipment to automate the supply of shale through the 
retort have been selected and ordered. The system essentiall~r consists 
of: (l)the use of the exj.sting Richardson scale Heigh 'l-)it's, (2)0. Syntron 
Gravimetric automatic feed control svstelr. to be located at the base of 
the 60-ton hopper, (3)a Gamm-O-tron Nuclear level gauge to sense and 
control the shale level at the to') of the ste.'ld-pipe on the retort, (4)a 
-::lrmln Airoline cor.troller to receive the signal from the Gawim-O-tron 
sensing device ano correrol tl'1e speed of our table feeder at the discharge 
of tre rdort, (5)a ;"Tvers e x .3 Airlock for five "'ounds difference in 
pressure, (6)a renovateci exisEng cOYlve"or :'ocated in our surplus equip­
ment to corvey spent 0ho.le fro:n Fe retort, (7)a Toledo scale and four­
hour weigh b::!_n for spei1t shale, 81-·d (8)a s"ll<lll conveyor to discharge 
spent shale directly :fro~ the four-tour veiph rin to a tr1lck. 

C. Construction of the ;'Ter., Pilot Flant 
Shop personnel have been dismantling all "~p~ng and equipment from the 
MO. 1 retort. Host of the eql"ipment is heing s8ved and all piping is 
being discarded. The installation of struch'ral step.l is prorlressing 
and piping will start next week. 

D. Plant Rehabilitation 
A detailed PE..T.?T scheClule for the plant rebabilitation and retort facility 
rebuilding has been develor:ed. These Pr:;RT schedules '{;lent into effect 
June 29 "lher: most of Ol'r shor' manpo..ler vTas availa'l-)le. 1.'4eetings with 
.1. 11. Petty, r.. ". I·el-;rj.s and ,so D. Corsuch of tbe Jiesearch Foundation 
are being held at the I..'ompletion of each day to review progress and 
f11tllre plar.s. The:otal manpower rl"quiremE"nt fer the next 30 days will 
be developed next l .. eek vrher thl" reeds for manpOKer for the Analytical 
Iahoratorv are establish~d. 

'feeldy meetinf!s to Cliscuss over-all rrogress of rehabilitation are con­
tinning. 'T'hese meetinr.s havp 1::'een W:'l"'{ effective in coordinating 
oroJ?:I'cms and resT'onsib5.li ties for C'll cO'.lcerned. l'1anpovler needs are 
crdcklv develoY'ed ard al'thori2',aUons for Bccelerated hiriniZ are granted 
whe0 ceemp,d necessary. A co'!"!,! of tbe latest P-'P,T schedule of July 10 is 
attached. 

IV. RETORTTiT(j. SFCTT.OF 

A. Technical Staffing (J. F. Lawson) 
~ecause of the difficulty in 2;8tting technical r;ersonnel released from 
other assignTl",erts, stelff: >-'p: of t1"e rOl:ortbp: section has fallen somevThat 
behind schedule. The original schedl'le c",:!..led for three retort engineers 
to be on hand b~r mid-Jt1ne with the reC1ail"\in~ three to be available by 
mid-July. In contrast ..lith the foregoing plan, one engireer, p. H. 
Gifford 1.,as on site on Jllne 15. Another, T. C. Lyons, arrived at the 
job on Jll1y 1. C. V. Tyson is nOH expected to arrive on July 17. K.• r. 
Jagel will report for a two Hee1{ period beginning July 20 but will then 
be required to return to his present job assignment for about three 
weeks before reporting for TJerr:lBnent duty. L. J. Skowronek 1..,rill report 
for rerrnanent duty about Augt'.st 1. The ref'l.Jining retert entineer has 
not been named by Rumhle; and, therefore, his reportin~ date is unknown. 

http:Augt'.st
http:SFCTT.OF
http:resT'onsib5.li


~" ••"'c'1 n,o"';8 of the al:leve shortaGe t8er,nical ptH'sor..nel; 0['13' the 
most cri+ic.q: of -i:echnj :)81 as:d.gn11l€:'rh:; qra being l~:.:dcl·:--<.:kAr. ?'~ '!;lle 

present ~irnl~. liej)orts of '~he h,!) on h-?lXl~ r.. B. Gifford and 
T. C. Lyons, rega:roine: theil' activit aTE:' pl~esented :':1 subsequent 
para[',raphs, C. T,j. Tlrson on his arr-l.. va 1 't-Jill be given LtS j.nitial 
assign.l1ent the TI:::xt most irr,p(o.~'tant :funct:i r;i."l - shale ma!IClgemen-l: and 
preparatio:'1. An of' the ccepe I'i '~h:i:·: Trfork l.s nl'c1sented 1...")10:. 

Seme 5, .Joo ':'cn.;; h: i:) ':{Teilable :i.l~ :;,lx stockpiles il;' tr,s p}a: 1t and 
mine areas, Tr,.p les (;on·~a:i.n .shale 'JI vdriov.s sizEls from m:i.ne r'lUl to 
crushed minus th:·;se-inch. Yothing :L:; kno"Jn at present about the assay 
of each nile or the lmiforn.:i.ty Hithin or between piles. In order 
to develop an orderly p::'oi?rmn of crushing a.nd clending of shale to supply 
the pilot retorts l the first step in the shale management program "rill 
be to sampl~) seve:.'al tr,~cl(lo!ld quanhties at appro"Oriate spots fron each 
pile and rlJn 8ach separately tr:'olJ:;i1 :ho crushing p:an~~ to develop small 
samples for ;).[1887" ~'J'ill 1:3 a tim7} ':3o::1s1Jming effort and lIdll require 
several units of heavy mobile eq'.,ipment and the operators for these and 
the crushing plant. H281.,:::..ts -"rena t~is initial step tv-ill determine future 
steps to be taken in th-::- prof?l'cm vlh~.ch may well include mixing of indiVidual 

, cross-blenC'in~' hctvleen i:Lle,:» etc. "'.11 using heavy eql1:i.pmen·~ and 
operators. It i8 a")tir:.ir:;te::1 t"ldt ::>D","le ai,"~ilaDil Lty T!:a v become a p::,ob­
lem d1.1ring th~ 13tt(:::c "T."~i~~.'n~'f ,St:.:t!:'C: 1. l'br-: s'1~:L'-' m.:tra:;:;em2rl"t program 
outlined abow, 't·rili. jt':L"~8 l'la:-':::\.'Y:um uti1iza"~5.()n of the shale available. 

B. Operator 1'!ia"l""11 ~::-,'3':'E~.Ol~ 'training (P.> r~, :l:Ufcrci.) 
After obtaininz !'lOll":' i;r(0---.ii:-~:~:';T back'iroUl1d irf,-lr~~atior on th~~ history 
and operaUcl or tn(" Gc6-Som".:'Lls~ion the task of' ...·eTrlI'itlng the 
Operator IS Ifl.::;trllction ~'fa::1.lal. 1..raS undertakell. The purpose of -'-his rr:mual 

to give in detail infm.'matio::l and tructiors concerning the ope:'ation 
of the ~TO. 1 Retort. Al tLough the basic design of this retort will remain 
1.1nchar:ged th8re G:;'''~ a nU:rJ.be::- of chang~8 to be made in t~e auxiliary units ­
such as the .':'BW shi-ile 3'.Ts:cm, [,per~t t'ih,~le r8~oval flystem, and the 
liquid procu ~ t l'E'Cf)ve~'Y ~~'TS'(;(;;-I' ~ Al tho1Jf:;:~ t ~E'ti;"'ils of operation of this 
nevI equipmer:t are not c:or,r;.;J_e~.el·) kT~Ovm at prese!"'t, a drclft of the manual 
was p:::'epared us:i.l:g infol";;I!;. :iliT) .:..va:~l:i.ble. Change1'l incorporating new 
details as iT'..foTIT.ation beco'lles aV3:Ll1ble thp,y can be made with a mini­
mum of time lost. .A broad outline 0: the mpnual ts given below: 

GENERJtL HTSTR:.JGTIO"'S 
D}ISC:R.IFTIOF OF :'ROCESS 
PRELI"1INARY Il\TSTRUCTI01\TS 
START-UP 
NOIT'liAL OPE?..ATION 
SmjTDO~'.f>IT 

Sili.'?ETY 
E1 mRGETlTC IES 

Copies of the initial c1reft 'l-18:::'e dist'ibuted to the technical people for 
their comments. 1·Jhen these are recej'Ted and when ;nore information is 

http:c:or,r;.;J_e~.el
http:3':'E~.Ol
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available on the final over-all design, the working draft will be wTitten 
and ~~de available to the operatin~ personnel. 

The Operator IS Instruction Manual w""ill serve as the textbook for the 
operator's training course. It the purpose of this CO'l'rse to explain 
in detail the oper&tion of the No. 1 Retort and to expose the operators 
and their helpers to the actual equipment. The course will last one week 
and will consist of both clJssroom and laboratory t··pe instruction. A 
brief outline of the subjects to be covered is given below: 

PURPOSE 
CONDUCT 
PROCESS FLOv DIAGRN1 
START-UP 
DATA SHEETS 
S)J.l?LES 
SHU'1'D01TN 
EQUIR'-'Li~NT DE:10PS TRATImT 

So that each man may obtain valuable first hand experience in the 
operation of the various components, ~reater emphasis will be placed on 
the laboratory portion of the course. 

C. MechanicallIodel Stud::'es (T. C. Lyons) 
A prorram l~as 1;'Jen y:lrerared which outlines the studies to oe carried out 
in the earlv phase of the mechanical model wor1,. The broad objective 
of this ~fork is: (l)to develop feed anel drawoff schemes 1-1hich will 
provide for uniform s!lale flm.; thro'Lle:h large vessels and (2)to evaluate 
promisine air and gas distributor designs. 

The first efforts vlill be directed tm-lard obtaining some basic data con­
cerning the flmV' characteristics of oil shale. This will include 
determining the flO-vi capacity of various-siz.e pines, orifices, a nd rec­
tangular slots and measuring flm-; angles and conii"g heif,hts in moving 
shale beds. 'rhe effect of particle size Hill be studied and the floi-; 
characteristics of spent and ra'Vi shale vall also be compared. Sectional 
models Hill be designed to facilitate visual observations 'Iiher-ever possible. 
The first models will be simple yet flexible in order to obtain a maximum 
of information at minimUtl1 cost. Hore ela'borate models will be designed 
after the problems are better defined. 

Similarly, a program has heen outlined to evaluate promising air dis­
tributor designs. Of immediate importa.nce is the development of an 
lIideal" distributor specifical1.y designed for the small retort (No.1) 
since most of the process studies in Stage I will be carried out in 
this unit. 

V. Mt~..:.;'!TICAL U ..BORATO:-;,y SECTlmi (B. L. Beck) 

The two tec:mical people in la'.::;ol'ao~o:""'T have spent about 75% of the 
past month <l t ;'nvil Points; our first labo:catory technician has been 



I i 

.. 


-9­

assigned to the laboratorv effective Ju:'y 13th. The initial ec;uipment 
order is complete and totals about ";8,500. Details of the initial tests 
are being organized ano an outline of the initial test procedures has 
bePTI issued to research rer~onnel. )ratory clean-up is progressing 
se.tisfactorily. 

DiSCll.8sion 

A. onnel 
B. L.. SeCk [SUpervisor) has a"out half of the last month at the 
laborato~r; in addition he has moved his family and household ~oods to 
Anvil Points. D. Liederman (Chemist) has spent about the entire past 
month in the laboratory and has recently returned to }Tel'11 Jersey to make 
prepar;;..tiol1 to move his family and household goods to Anvil Points. 
A. VI. VanArsdale, from the labor pool, v-JaS assigned for about three 
vleeks to the lab01~atory for clean-up work; effective July 9 he was trans­
ferred to the laboratory as our first laboratory technician. 

B" Equi'Jment 
The initial orderin~ of equipment and supplies for rehabilitation of 
the laboratory is finished with an expenditure to date of about ':;8,500. 
Equipment is being received daily. 

C. Tests 

A memorandum lV'as issued June )0 cover1.n~ tpe outlines of the J'roposed 

initial analytical tests. 'l'his 'ViaS to "'rovide research personnel va th 

more detailed information tran on the proposed tests list issued in 

jl1ay. 


D. L&borato~r Rehabilitation 

The initial clean-up of the laborato~r has pro~ressed satisfactorily and 

is essentially cOlnplete. T"jork on convert: ng the old Fischer Assay set ­

un to electric heatiYlf',. and other electrical aT'ld mechanical work has 

bef'n a little SIOH, although not to seriously afff'ct the over-all labo­

ratory rehabilitation at this time. 


VI. E1\TGIP'":ERT'T,";. A1-TALYSIS (P. i.I. Snyder) 

A. Rehabilitation and .Staffing 

Objective: Relocate and establish communications link with Socony l'1obil 

Computer Center. 


Discussion 


L RGlocation 

r-f-{le system for new a~d backgrour~ technical data has been developed. 


Jamea E. Burchfield. of Hlli'flble Oil and Refining Company arrived July 13 

to fill the remaining E:lgineering Analyst posi"don. 
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.-.,.---.<-, 
2 • Compu-(:~-r,Link 

A s;:U,lple -retort material balance has 'Oeen deye~= :::-:ed and sent to the 
?ocony l'icb:i.l Er..gineering Depart111cnt to be P:'(;iT"~)1eQ into their uReal 
Tirr.e S'stemfl. 

B. 	 Engineering Ar~lysis 

Objective: (l)Establish the retort conditions 1-:ilich ;leed further experi­
me:r:.tal definitions by meaDS ''If a process varia'hle study vlith t:le Hlath 
-:-:lodel, and (2)develop vuirlel:i,nes for interrelating the econorrics of 
rrinin", cr't'shing, and retort~,ng. 

Disc1.1ssio11 

l. Process Variable Sh1dy \-Tith ~{ath 1:1odel 
Six of the initi081 twenty-five "roce,qs vE·ria"'le com;;uter runs have been 
cO'1:pleteo. '[,hese nms r,ivp 'C'relimi."'81""l.T information on the effects of: 

a. 	 Preheating the air-dilution gas to a1-'o't't 10000 F. at shale 
rates of 300 and 750 l"s ./(Hr)(n 2). 

b. 	 Increasi ,r:' air-rat.::: from Lr')l)O to 5000 ,Q:JF/T at shale rates 
of' 300 and 750 Ibs./('lr) (Ft 2). 

c. 	 Increasing retort hei 200ve the air inlet from 6 to B 
feet for shale rates at 3001bs./(Hr)(Ft2). 

d. 	 Increesing shale rate from 300 to 750 Ibs ./(Hr) CFt2). 

The sigr.ificant observations fromchese initial runs are shmV'n in Table 1. 
These results will be included in a series of curves 'sho'Wing thf> e"fect 
of process variahle changes as soon as tl'.e remaining runs are obtained. 

a. 	 T:!ffect of P:;.'ehezEnr' "~De Ail'-Dilll':ion [}as The effect of pre­
heating the air-dilution f!as at lo,:v- sh'-31e rates cen be seen 
by comparinf:" Rtm 3 Ivit:' R1H1 I in Ta1Jle 1. These reslllts 
indicate that preheatir.:: should :i:,~prov,~ operations even at 
low shale rates cec8l1se: 

1. 	 Nore kerogen removed ])8::0:'8 t com1Justion zone is 
reacred - the keror:rn deccml"oseo ;:It the tOD of the com­
bustion zone is lrTith t and only 5~; Tlnthout 
preheat. This ShOl'.ld rehcr.: theF1al cracking due to less 
oil varor passi r:2' ~;h the hot burning surface of the 
shale. 

2. 	 The gas cooli!'? rate in the mist :forming zone is 15% 
ffI'eater - this ShOll1d imnrove rrist formation sliGhtly. 

3. 	 The peak temrerc::t1're r'oved i1'1 tre direction which the 
B,.1reaU of .'ines ohserved improves vield - the Bureau 
noted that their 1-es t yields ~Tere oetained with tiintense ll 

temperatl're close to t}'e .?i:--inlet. 

http:ShOl'.ld


-11­

Although not shm-Jr. ir Table I, l:'re1:ea-:iY1g t!:ie air··dilution 
cas is reouj:red te> arrive a t a s~lutiC:1 Hhell operoting at 
n shale rate of 7,0 lbs./(Pr) (Ftc) cr i~reater, Freheatir.g 
nay be neceS38r:"r at shale rates as 101:." 3S 5,.)11 J.b, ./(Hr) (Ft2 ). 

b. 	 The Effect of Increasing J\.ir Rate ThE" effe0t of 5.ncrea3it:~ 
air rate can 1::e seen by comparing nun 2 Hit:] Run 1 and Run 9 
with Run B in Table I. Increasirg air rate 25% i;'"1creaS-3d 
the peak te-mperat'Te about 2000 F. at the low sha!.e race and 
500 F. at the high shale rate ~-Jith preheat. '10st cf thi;:; 
additional heat ·frT9~"'lt to raising the srent shale temperah.re 
and decomposing carbonates. 

c. 	 Effect of Increasing 'Ietort Height Ti,e effact of increasing 
retort height above tl:.e air-inlet for 1m.; shale ra tes can 
be seen by comparing 4 1nth Run 1 in Table I. At this 
loi>'! shale rate increasinl?," retcrt height had no significant 
effect other than to ir.lcrease the distance the oil mist has 
to pass before being removed fron the retort. Therefore, 
increasing height does not look advisable for low shale rates. 

d. 	 "2ffect of Incre2si'"'l! Shale Rate Preheating the air-dilution 
gas iv-as reouired for--sDlution of tl"'e nigh shale rate runs.; 
therefore Pun 9 should be compared 'ith Run 3 to see the effect 
of increasing sh31e rate. The main effect was to increase 
the gas coolin~ rate from 14500 F./sec. to 26000 F./sec. which 
should improve mist formation. There ~'Jas a slight shift of 
the peak temppratt're UP ai-J3Y fro'" the air inlet ancl a 300 F. 
increase in s-rent shale temperah're. Although the amount of 
kerogen decomposed at the top of t'e combustion zone is not 
vet availa::--le, oper8tion at 750 Ibs./(Hr)(Ft2) appears feasible. 

The results from these rlms lvill be incor,;,orated into a series of curves 
shoT-ring the effect of changing Drocess v·-riables as soon as enough runs 
have been accumulated to Doint out the significant effects. 

2. Development of ?conomic Gl1idelines 
No Hork was done on develo-:::im' economic guidelines during the month of 
J11ne. 
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Retort Leng"ch "OlOTAT J.ir I!':let - 6 Feet 
Shale - 1 In~h 

Fischer Assay - 30 G31/Ton 
Total RecyclE: Gas - 16,000 sCf/Ton 

Air-Dil. Gas ,Ratio - 0.4 
Brine Addition - 15 Ibs/Ton 

1 2 3 

~~J.Ylg C,9nrlitions Vprif':o: 
R.etort Feio-ht Ahove Air IYllet~ H't. 6 6 6 
Shalr.. Rate, Lbs/(Hr) CFt2) 300 300 300 
Air to I.ine T<urner, SeF/T !t01l0 5000 L000 
Air-Dil. nelS Te"l1fl. , OF. 217 P2 927 

H0.3ult8: 
-"T"eY1'lpnrablrell..L of. 

Offgas 133 133 133 
Snent Sh21e 285 328 248 
Peak Shale 11h0 1254 1201 
PC',,!, (l,lS 1]() 11~1)0 1335 

D .+. 
.jecompOSl.lon, % 

(3)Keropen at Top of ComL Zone(l) 5 96
(3)Kerogen Hhere 75% of 02 is Consumed 70 100 

Carhonates in(S)ent Shale 9 23 14 
Gas Cooling Rate 2 OF ./Sec. 1250 1300 1450 
02 Used to Burn Coke, % 58 43 26 
Hgt. of Peak Temp. Above Air Inlet, Ft. 0.7 0.8 0.3 

(1) Top of Combustion Zone is Hhere 90% of the 02 is consumed. 

(2» In the mist forming zo~e of h00 to 7000 F. 

(3 Information in route from Paulscoro. 
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