




















T

st~ e g

=
™
T -
1on

SEA
—t

FRY

L

! Y j : i | .
_~ RERABRE i »N . .lx - BERREEY LSRRI NRARNTAREANARRS 0
Y ‘ it Hiid 1] k _ I3
SESEsA IRREEARan T EaRNEan Rt Raagufyss HTTHTH T HHETHT .
fm@ WJ L \w L wm“: @ ‘L ﬁ : HITH as
N EEZEsEessa ke ERRE NRRERENER] IERS AR BT 1371
S | SRR TS AREHRGRE:
Hd e B A A H T HL
J,A,t ik : HLT;.{ T EF m.T:.x.e. BERRARSETRRERRERNSEEENRE 200
A% R A ] FEHHBHH R R
QY Bikalect s H
ﬁ.HrL“ Iv‘ny. . 11 HH pw“fx.x” RS B wl
R R , s ¢
: e TR HHT FHH N
>hH e T ,”wm,mm.\u‘ TR R &
HEH T zq.lw”..;}‘ Hi hm W A L E x.i&, N
Wsrrl 1T PRYEER 1F HEH i w‘y EINNERE y 7] - HHH N ”
/Ifmu T A A Byuwl * _ T HAER RERRCHSN AShnaBak RalRigis /M
. praaunl oy CEE 1491 17 14T ]
Vol EEEH R L TR e e T b e e GsitEIsEHS
pupss Tt » o b e Er T ey T ” y
H 4 [ [HER R R T ] HITHE
35 - rH ,M.n,n..e Hi C11 : H = AT By
SEEizEsaE pEEaceEat phetaiie: T R R T N
%/..u.i H inwanunkat SRR SRGE A H T PR e | H AR R ST g _h
JHE ap EE R ERL AR RRRRRERRR Y BT e TR i T S
O FrEFER TR PR e e e e e e b LR LR it R
I R TR B AT R A e H R B sl BEUSHARE SRR E A R T 0
Egae p ES ST HAE T ERE-E HH R s - 1 H HHHE E R T
i L b L L e e b - et h Y
\ o B aRREndk fadnskann) dsandnnps T adh RReANEn T 4
. aN PENERREE -{ -1 -1 4 - {41 -1 (4 S 44431
- HA HE e e P A T 11 HA T RS
beFRan pBnasd punk pnuy : e ] .
M 1 : 1 H- AEAsaaEanE is Ht @ .—\.vo
=)
1 [T T ue .Hﬁ,..i. e THT T ”
N i . peat sitased : . N
ri; T TEH - J..r;..xux., A | R g & HH )
W T m Bae H T - u ﬂqn
- 1T e BN \ S
1 gaassisnil L HEER iagqpuRul T \ : FH o
T T . s B H AT T HH A Mt
NN p RSN EN Niphaphhaund iRRudnunsl anany EEfueniufBnl iakidakuy benn M v hds
AERAERE 1444 ~4 SRS -4 244 ¢ N -3 ] 11
O R PR H T [ H e s L 1 T T. Tl Rk HT HTHLIT \tE m‘o
S DA K T A BaRaRdsd AL R e e EEER VKRS
M,...w‘.mx, Hgmum%‘, s # A hawtdkuap i 1 “‘Lﬁ kAR T R e ,T,u L1 T HHHE
HAHE [ HA R e e 1 NyEaas aisk uﬂ THEH CETH T T E A T 111 A,}.,
: RERAs HaaRdRanis HED Y PSRNk L4 ki BiEe Boe i CiEduicdalE: TR iLHAI
R T B SHH AT R SRR AN W
sRE » 3 HRira L T BpnAnumBuNERES .y - Y
EEEEEE R 1 i R e Y
sup np INN PN DREN AR W T 1131413 0 ) 5
. 4] ViBEh T 5 H AN
1 \ﬁ T _r Il Al S pudEns N pRnugsaaud RN ENEERSWEREY JT 17TH ]
L THN T 1H shf £} a4 ks 8\ N
I HHNH Easn lnn Lp HHHT T )
Lk D |~ o‘ T RP ey i sEeale i7~ M
i i Q
e | 1
RalBRssEas = :;ﬂm 0
: T Erih pul eEpalEnsaRntnainy al j8a HHH T B r!mm/ #4“,
REERESRpS 13 SRR RAAREREREY x N
U1 r/a
anw 1+ 5 TH shess) it
. asa 3 ANeREs ﬁ - : !xo &N
NuTy™ ,4 e N ~
R o
~
N

e P
et
ruralt T

n

Y
e OIT

i g
L. ETps in N 1H
Hm i T 4+
I . HB E R




T T T T AT
e R i TRl I
] 1l T ]
Rl histahk i H) i Il Hliy
Ry IRes IS u.ws. 7T i 1. i
i AR it 4 (i1 . 1
doges B v 4 crds | aegdan caed P g d g . .
! {1l S ! . ! ., _
X H T S Gl | | L
~[ 111 i s il .
ST u B L HE I LR e B
~ R L R T T T R B TR R R
S R b e s e R )
TR T seepiaEennent HIR A ST el 1is THITT _ T
3 ﬁ&i% RaaRisy A e e e e Y HiTH R HE R ¥ + WLZ T
sauRPEby 1l Iy %....“, AOUSRFAES R ; .p‘_ww &F BRhas SRAvE K H »r TN L 4‘,.1 IJ%:“ w_n 1134H
S H : THHIE Wi e L R haas higs
] 1 ; r.:ﬁ.”; : m' ll.wlwu_wna T 3 [ wlh RN NS
RASERRE oA b T el (ie NH T T ]
IIRL RENY EuSNgRuy BR S v 3 BEENERNAN e N
s dd 4 cprdd=f {44 € -rl“y....:x. & T - et | 4 wﬂ MA B J..rl odod - 1 -4 L 4
AR AR R |

s
t
1
ol

I

et
+
? i
-4
p
.
o
n
3 } N
It i ook
) ENS
LR S
3_L_L
o7 :l.
T 3
PRI S
r—
L
+
Y
7z
Lotrc KZerser

S

4
1
3
1

. Sﬁqvf [7)
&
=
I
1
=

B FEShRsER EnudniRns puoy ] 28 A EERRRANNERRD AN
jy byspeanl sEnnil HEnbBRaRE Abn W e P pa e He R ~
} o .'_‘ w bofo b}t ,_ RE HHRHIN
il il - ,

-

»

—
-

7,

bk,

:
=
ik

RS W S
Ry

ot

;

b

:

-

/"/4‘-1}

+
A
+
7
53
T
/7

Aovrs After A7

H

&

Aoat 298

/S
.y
vt
1)
I
¥
1
i
3.
)
1
{
th
t

755
L
44
!
+
X
8
~

(¥4

4
\
H
H

‘ 2 : i G s
| Hﬁ -1 LTI 1 Ruwens RS RN 1]
2

e o
1
ke
i

He e il

% 0

(0174 i

1
y
1
g
t
1
by
T
iy
Wy
FRLAE i
s
b
1.
A

T

He
:

&
T
1
Il

i
T

iy
T
1
1
i
¥
I

Ry canas A RERns s nus §ribasanes.
FTHFAN A P 4] 2 e | 44
i (Rt R RRaa pREY Lmn m,. EEsache of HHEHA %uu.&.mm ;T_,w« MJ T H- ,
1

1
1
:

e B M 8 C|d N ..,wt $rd e -
- H- AHH AR AN S B )
Fas anunky A A R L g ad SR R R T N R e
e & RERESEAR T RHRSESl IRTuRRaaEl Eask J as (NIERERSER 5EN
- LR H T R i R D PR R T R R R e R
e | Eans i HTH S - =R T B e T

%
1

3
-

T

13

I}
N
ol
T
1

T AT
§ ot
1

—
T
.
-y
i
FN
ot
ety

I ..
gy EEE T S : IO
N Jis R HTE THH I\
5 T ! i HHAEAF O T /mu
N A sef + i L ] i
] I iuw g it ; :
: > Tkt J YHTE TS QEaRRaRRN AR Aﬂn ooy ass @m
¥ FAY " IR . R4 YaRan / “
BREERRERRYEN { EmEma gp N an g oA 5% 1NN . '
NEpREke 43 nEE figqE LT A AR i
TR e t wa, H ([ TN m
B3 LRI RS0 A
R H N
N o Y - “ or
O I RSN L LM S
ghsEs : .W
g
°

o
z;.fyg /eq roner

AREN
Ny

Ny
it
dl
v
Smews







S
St

“ 1
- H _ i
: 1 n R s
- SR RERAgEmanA pRNBE RRRAE
., HEEE |
, B adnasphancsyists: ] HIHHE
-1 - e -+ et 1 ] 1]
1 CEEeh ks - sapunadfnanhah T
H L L sagsy
! ! THE ] : °
R EEES Se1 FERELE i e T 1 SpssBEgsiint
pieeastashid! Ur T Eat F Bpadszens
‘ T - 1+ o .A'.m .
7 IS }- e — -+
s 5 LT iy N A HE gans
T 1 dskiRadsasuis hEss 11
1

fanloot 26

997 Sterherp

<

stor

1 1 [3-
MR RN + IREN A.ZAL ur H ﬁ L k 1
ST ; AR T il _
3 N S i i N RER NN »
i i _, TR .

RER R Rk ] T T b . AT ]
T Lw 1] FHIH|HH i LL RRERY R H T 11 :
w“,hf.wm R T A FHAT ERERHRAAE Y H

FH AT A : ReBIERsE ERSEE EARRIEA RN RAREARRES BE 1
LRSS ﬁ T R H R Lﬂw..ﬁ. A %ﬁﬂfﬁﬂ? TR RRnl i L
TR TR T R (T N EH | TEE ReRak v
A AR TR e e g A 7 H m
REARRESRRL RunnaaSuay i A H Aty . T A R A N H
B A Y TR FR R | [ I &
N tE | 1 AT ST T SENBRR 7
e BEgaERsans T 11 + SePaN A sh1%\agaat Ny
y SEER: N 1 O T ! F HIH N
T | - X

i Nedst N
1) 7 ol AR - riy ~

yi | 1
<3 s g W B ; S i ~ W/
.ﬂ“ o 3 - H- . ! 1 N
- j.\ - - Bas + i 1 Ixo .”
H o ] ]

w . 11 B! 4 T « « " FeEFI~. ;

Ba s HHT : R f R }

,IA 1 EREE ,_ : ....,JM, : , “. ar.b

#4 H H _ﬁ FHHHHT T ,.vﬁ R HE ,L, ] EPN ﬂlc
] TR S AT e T TN

% SRSERSSEARaY ﬁHﬂHﬁ } H i “_v Tt : £as A

f ST - np L -

R R e RhER KT : Ejass
i e G Zhi il ® e
X T O T ~ 3 14T

TR B HAA I e LT | it

3 LN
\ 1 HE
S H T
& , 4
. RENENS ﬁ-.
- : J
AN fEateEes
ST
HITAE

1
T
[T
o
1
Lol
1t

—t
pui
1

T

! i 't Ji iicé: g
TR
f.q_ ‘y_»l_w H m ‘1‘ 1 . .ayﬂrm )
N N M e A
B R HEsssiastepuhts eesiieselin s K NN
S NGl R A AT TR AR GAS G
iy _ BT EntRaaeant Ixatant hE N
NV S
11 1 TR s
i 4 HH R S
-fr A ﬁ RRRAN RS @(L,H..H.H.ﬁ.n_o on
e LT , BEEsce X
i ﬂ Wiaaks L
TItg Ye
/ﬂ ITEEH 4
As ‘ ERERER
fm HHHHTH
K S Hecenstll

T TT 7 ]



~e Qe J HanbouT |

-

I -2 W swhace

<+
e et e ST
,51‘ e

COMBUSTION ZONE 7 IMPECATURES

T i T - . 1 T By T FTTT
FE ! MRS T 1 SENREREANGES RS NERRNNASYRRGRIRES i
1. B T HH T 3 R N T - {
4 1 1 - 4 b 1 1 TH
T uil i Sik SEj andt 1 JEsEE L LW EEans
12'08,‘ 1 NEN e “ayy & ;. - T
ERNN / T o RRGRE o
REPEE [ e (ot &
11U e " dL iVl
BAE LY T ~f§ H N THINT T T
‘{ ‘o - Y A RN NNRARE J--..i_[T SE* ! B R
0 HHE] H ;pﬁ"- 1‘ AU ;;.’;‘.!*.3%..‘_‘; 8 ] Jrecs H ¥
e M A G e O etE
& PR 5 :
Q Euedls Y O E e i anuARRauER i Risas I -
§ A A A T 14 H 4
‘i [ A ) L nEwl
% M 4 End L
E doo gs H A1
T ETTE
o
1 i 4 CH ot
) zoo s i H »‘l"' C if '}" i
| 2 3 4 5 & id 8 b 10 T 12
i HOURS — AFTER  Fiemls .
———
CooLIVa ZOonSEE TEAIPEZAT L2 ES
e eI :
§ trhti I l:s\ EREY AN ntunialpswndnnen e
» AT T HHHE } Nany RN Rt Aan M ’
800} PARSC.centS L UL asss
H-HH L , l u »
i J ‘ L :
- 1111 " 1
o i Sl G A
X P~ J H

&
-3
I

TERP ELATUESE , F~

8
‘,,o‘

) 2 a3 4 5 P2 ]

HOURS. - 4 78K FrenQ




2

HAVbDouT

COMRBUSTION

ZOME TEMPERATURE.S

[

T — _ _
S : 1 =
[N 1
~s— - I+ :
1 Tt
\ =t ;
Y +
\J- WS R
I N B
— ] L
iR T
NﬂmJ\ " "
7= T 1
aatil PO 1
i T [ T 3
— t — ¥ -
] —— o —
- H T i
m,_ - T
ER T 7 T
7 —H= 1
A\ —~ T .k
L4 T
n L | : L ¥
T N1 Y} A ; ~
— . — = :
— - W - 1A | S T
1 r T T :
o A W~} T 0 e .
| . PR — -
1 X menEw in
: -\ T «
) =" V4 . o -
¥ hY 17 P I
Y A IR W B W )
- TS RS SRS B T
[~ 1—+ _MQ t :
17 a0 - — -
J- rY T I T
7M1 1 T
y N 7 T
y N 0 o o
R Am— —fFrtT t : ~
N y A mES T
—t—1— R
7 ¥ T
L 2 N B
[ A D § I RN AR i)
o oy A F i AEAN RNAT A
1—17 . 1+
o i e I T B - | 9
- 13 | 1 N 1 [ T L
Y S 1 N [ X Y [] R 1 2]
I p— I N . { -
v ; | : N S - — i
F i 1 re—— — R +
¥ : o T T T —
¥ 1 — L OO A T T P}
.“ ) | I df o T = T
e o S ¥ o wa o — W
; i Tt + = : Y
”~- - ) LA i ¢ i IR T
e S P i i
L —— R i AR o e
: ; i A AP S - — :
— S — 7Y BY .Y AN B N A —t ++
S P - wn
W : - > —L
SO W). N - T d._
: i = ]
et 1]
1
: v
$
:
T
T
;
+
- \ ]
t
- ™
+ ¢
i : T -
1 h T
. + T N
t T N
- ? T INTT
n IR A Vil PR
: X x
: : Q
i PR s T TR Bt
AR T A8 T
— i R S [ ST )} AR
Ll M Y ) LN T
T I IERCEEA B, N T
! : T TN Y T
3 IRAS WSS EREES RSN TRL
1 AEEAESARUNNEE TN
T et I -
T i~ .
: - —
T [ [ T UI
- + T ax ~
Y g
S AR B .
1 T 1

¥ & § 3

= TSI ALV TS L

~rEr
V%
v, 4D

CooULING  ZorNE TEMPLEEATUEES

v

o d

T

NEBNEENT

o
=8

14

-

HEH

re

T

V &4

1T







HanwdouT 4-

C =
=1 2-1
e et e W MR PoaT
LBEVELS
H C
3~ 4 i}




Land

H‘ourfyA f‘?"or)/

.S")Lqr'!!'-&))a Cc-9¢¢

Il -30-66 |
Line lf?urnfi’ F»‘;"Pd

&

oo

by
2,

¥
i
i

Ot A
co

TRY-1I

-

-

-

©
A

v TR 3-1!

0

VD2

,1,
TRV
(W
paian s
i s 9
m{m s @
: i
: L. EaniR Ty Q
& 7 -
‘ peak gas
:
: : A ERN N
n - ; Y
- -_ Ea if
A ;
hhe
e | i {
B : 5
|»~t > Lﬂ Aa /
n o KE Vi S
m RN N
L i
59
oy aery
pENERS o
s » :
i ‘.
it
——{ :
1 paw s
f /
m 114 %\.
1 MNE N Y
<
3
_ -
: A
| R & Ss
7y 10 5PN N : =3
,,,,, e Sl
: ¥
fas ST Ea\REaRE J
. niline ; £
P Sk g : A .
] R ~
o } : Y
=yl i i)
g SEERSatE , o
REREERS S ! ; N
- XN A ) Oy
[uny syl ! ~
r T
(] . i + Y
Y ) H i F/A\
a 3
{ : =
i [ T 13
b T ¥ @ A
: v
| ﬁm\ t } i fh 0 c 5
i f ! Al XA
i f i3 [ P
f1 Tt mais B
i I
i i,
} - L
F I -+
- " T tY oot
ol T TG,
A T e
w‘ yd i REA Oy
i R e | 9
rE T ] %v
: 3 " CN -
; N SuREmEl ANRRE NRRR |
- " : B
L L EEERARS 3.
: F T |
; T : :
+ M i i
v AN A 4 ny
E : : \ O
t * Y } .
T o i &
Hesy ' 34 2
I T
i 3 |t
s i : —
i i N
1, € 1 R
e o b
; ipa -
b §
¥ O W
O
£ A &
el
e
PEuwdnnath
i
3
Y: p
o

3

oot

Tlme, Hts.

S:TRIC

L 86

2-2;«67



Tory

‘HoUrIY

C-9%0, starty

12-23-¢67

9

L"ne gqvner F’qyeé

@ o320

Y
i

T
14
1
Il

L1341 -
RN
b
5
7
iy
k 1
N 3
K]

O= 0;.' +A
A= COZ

RS

Eagt

v:TRZ—-1]
0=TRY4Y-!

East

w(}""

]

Sl
I
L }g
3
: ~
TELY 19 hed
1 " m 4
DR g : B ~
A : N
e | ; g ©
1 ] 1
3 H ~
T i «
33 -
ias
BaRER i H O
v r o
b . g [
Bt 7
; i —
Jroper
T 1=
T 3 5
a7 ¥ i
e _ : T
B £ ; : H
e o
e e : ga o
T - N
: i — .
1} L ik N
P A
” £x
- ¥ Eh 8! £
e He IR
- wan £
il
F 117 ) .\s@/\
T s I _W
T
i 1 fr? el .
¥ Gy N
2I¥
T b
; ,_ﬂ\/ T 2
"
R .
\ 1
1 gk .w..s S
_ i . L
i : 1 §
" \§zzams I
I ju
T Y L AN . -
BRuaiues i i
{ : i
sk iRasasdus )
F i
A o £
5 i.. e AR ..W _ .
I3
: i — T
oo sw‘,.l (m ‘u ok o g
; N i
2 e .
i 1
i, i 48 i ) .
At frwhy iR
i [ b3 - b W BN % o § o frdn
_ Tl 141; r.,
b
ke
<
e .
k5]

&To0

T TRZ -]
TR/ -]

ofeo
o
<>







 rroer 3 % Scat Moz
5 Air Heapers wirwlds Frsees
. Y7o /T Symer Size

Zal | T R
ke T N
.,/6__. | R - —

q T ONY
% N —
§ T~ H— ’*\;
N 1 [
Q ' i
s I B
% b0 |

L L







Sardel
puses

g 4.4
3.

T Ry il S et

]

]
P oy

b

LN &
LS

v

T4t

1

b g
R St R

t

4+

S R EEgussy Sud

e

B

goine

P
1

[ nAe Rt

[pesi s

i

e

-k

NS

[

{72l

Py o

o2y

l ,:.‘.

o4 i

rei

[RTSPhee:

(38

S yeats

e

0

oy

ZIv

L7

Feges

SSOSE SNy

pro:

foioers

gy

=

G 7

,7:

J

3
-—

s

FA

¢
/
-

—
=7
oy e

od

-
£

 C

(ofe]

-
s

’

DI)S7ANVCE



10-0"

L 22 38 28 22
. ‘ g
BT SONSNNNNNNNNNANN NNNNIN
b N : \\\ KN
T \\ Q O a O Q o— |2
N Q O - - D Q C o—\—\ —+ -
N N
\ \ N
. N D N— a ¢ o) o) oO— | —3
N § § N
]
‘ ] G o) a Y o) Q- o—|<|—F
\ @) (0] O G -’ O a O— i . ok 2% géé‘ol//
N f NSE 3
Q a Q o} a 0] o—[>J—+ Jdg 3% P —
N I | SNEE -
N ' /\\ Stor- i
- < N~ - N\ ~ N ;
i \\\\|&\\ | N\\X NN NN I &
o4 | iz% | sz% ]| /aé_l_ 2% /z‘ij 12% l /2% | /2% | 94 ]
> >1 7 ™ >
’ S.5.PIFE
L6285 Din
ORIFICE L
PLAN ‘OF RETORT —-sz 3"SCH. 40
IN SECT/ON, S5 F1rE
¢ 2 RISER DETALL. é
NO. DATE | PRINTISSUED TO | - ANVIL POINTS /ZEZC:/LEo” - , :
| ' OIL SHALE RESEARCH CENTER |[—5omnav— A/R DISTRIBUTOR SPACING
- RIFLE,COLO. oo [ (54 RISERS)
PROJEGT MANAGER-SOGONY MOBIL OIL CO.,ING. STARTED PETORT NO. 3
JOB NO. CHARGE Z2-5-c7 :
APPROVED |' PROCESS DESIGN—) SAFETY DIZCMS::IEL;;?%ET‘K LOCATION DRAWING NO. # i
DU (PN T P RE ol :

97.(8.88)




- WEST EAST b ‘;
h 2 TR l ’ TOP OF 7
o ’ —EL.52= 8" RETORT _ /020% v
| 2 { © D1 @ I : | T
TRZ =14 — ' : TRI- 14— I 772,
N v/ N7
TR2=13 — o TRl =13 ~ 4
TR2-12 7 A— T RI-12 5 - . /)
rRZ- 1 — o o TRI- U1 - A rel ! ¢,1\TR % :?
TR2 =10 —I4- ' L TRI-10 Qx ? | T‘?’ﬂm TR31 T 2 %
TRZ-9 ; TRI -9 N Z |
TRZ~8 — {4 S TRI- B il 7% / ‘
rez-7 — i Tiol~7 S+ Wz /////yxl 7
TRZ-6 5 —TRI- G o 291 3/ | 3 | '29
TR2-5 — IR N 23 | 37 37 |23
TRZ - < 7 L— TR~ Q»« . >
TR2-3 o TRI=3 il ,
TR2~2 ' TRI-2 he 8 PLAN .
TRZ~/ % TR~/ u e
7B g NI NOTE ! TR3=| LINE BURNER
2 £l 350 ps — ) TR3-2 AR WLET EAST
7 . £L.35'-6
| W TR3-32  AIR INLET CENTER
7 o TR3-¢ AR INLET WEST
TRE=H 2 7R3 =1/ s TRB5 SFENT SHALE $0.SIPE FAST
TR% =12 —5 | S TRE—1Z —— | TR3-G SPENT SHALE S0 SIDE CENTER
A @ é 'B TRE13 3 | evere © " TR3-7 SPENT SKALE S0, SIDE WEST
TR ~/4 7 e o = g TRIE al GAS PORTS TR3=-8 SPENT SHALE NO.SIDE WEST
TR4 =15 —2 TRE=IE—F - TRF-0 SPINT SHALE No.SIDE CENTER
7R4~/6 TR /8 ——F TRB-10 SPENT SHALE NO. SIPE EAST
7RG~ 7 —5 G—TR3=17 -
TR4-18 —14 - TR3-18—— . SPARES: TRI-15 THRU 24
TR 9 — L A TRB=/9 — S — £L.24%0" TRZ =[5 THPY 24
TR4 | TR3 BOTTOM OF RETORT TRB-20 THRU -2
WEST EAST | TRE=/ THRU =10
SOUTH ELEV TRG=20 THRO ~24
| ANVIL POINTS . ,
NoO. DATE ‘REVIS{G e =)l o
' —~———— OIL SHALE RESEARCH CENTER [Fimi—| THERMOCOUFLE DIAGRAM
2 | [726T lerd 77‘"‘-’" 2 RIFLE, COLO. N e o A I
3 |2-/6-67 [awsdRI2-/4 |PROJECT MANAGER-SOCONY MOBIL OIL CO., INC. "/"f"""g\;_'f;’ﬁ—/ g
' JOB NO. CHARGE t=srFEieres— GAS COMBUSTION FPFOCESS
e YT /26 -4 LOCATION DRAWING NO. ,
APPROVED | PROCESS DE ‘ —._?L__ ‘ —
I M RE 57 3

D37 (8-55)




FIGURE 44

IT0 Aessy Ioyostd JOo g “°°°

M
i
!

{

s
S
'
'

DPCotrupe

T —
i

&

on g
H

[
H
I

1/25/67

t

|

'

S .

ES_CONCENTRATION . .

g
oo

g
Shale Temperature,OF

&00

- AND BENZENE

onf
ged Shale -

FFECT OF TEMPERATURE ON SHALE FLéW, OILTLOQ
SOLUBL

E
sol.

*

Benzene
har

0 )

n A

tl.u

a

,Mx“hu1a )
N QT

. . : .9 . Q ; ;,«
: G h e R L




Flow Factor, (t800F/tT¢F),

FIGURE 45

. R R B e v s

"' EFFECT OF TEMPERATURE ON SHALE FLOW |

mﬁmsn mwmwmw

¢ e g s i e s i e e

gal/ton
aw Shale

.mwmwm,emaﬁonmdcﬁm~.ow.

s ' * ‘

DPCotrupe . |
'1/27/67

W OO P




FIGURE 46

N

i

EFFECT OF TEMPERATURE AND SHALE QUALITY ON'SHALE‘FLOW;~

. 28 gal/ton

A;*ﬂ39k§al/ton"
Raw Shale

0.8

0.6

g A.mO.Hu.\*.mmvwmﬂ

i

3) ‘xojoed Boﬁmu

1200 :

3

600

1000

DPCofrupé'
“1/25/67

=1 Y
O ;
!

o] i
H :
3 :
4 :
a3 :
121 I i
4} '
0. .
£ :
L% P
] I
Q .
~ e B
o :
Ko e
i <
0.

B

raw_shale at

i
'

gal/ton

»
:
i
'

ol

*low time of 28



Commmeisons oF aress 2E ﬁ”“"?“":ﬁg

0Vg“.€ﬁc¢
Oetomrnsre Co3r28esd
Ortmnre ‘1/70@615#

%fg;@ '
Ox ¥Gers

PV O, 2 B Eroorm A2

L mer o, 2 (ﬂmfzr NG, 2
Bunr G170 Epnr C-9%0 -1 70 26
AMzzrar 759, Cr, ANaping 957% C.L.
78.7 o8 70/, 2 2,2

#¢.0 STo we, b 7. €
g2 2. 20 94.8 49
£0.2 /0.0 740, O - s&9
%.2 2.5 /06. 9 | G.44

At S

227 67



e e o e i

t.

Cate!

i
H

t
]
.
i
H

5/@‘7E

= o
99 o eline

.C/e,:r/

S SN S

i

NRIXCD TINEC D Lo T T

H
¥
1

- .




L XA

) d'és l@ .
999 i &

i

P ICRE.

s
i

!

~-/3 g
L e Ce

. i
N N i1
N i1

s

L Osmme
Ao ;

ocs

CERL AP

i
'
i
t
i
f
'

-

i

TO - OV EG T INTR sty

¢

REonN I EIQYID .

<

'~.:. & x

b

s
H
i

&

Bt

Aoses

S LAt 2

‘wo b - QMRW.Q\JQ

W

i
H

i
i
i
;
H




/5 D

CRr/rrcme,

0.63. @

©
B

S QN
: w X |
‘ “, N "
SR N

; V)
i i .e |

Y ;
. L ;
o R
ll:»f\”.‘l. ,l.w . l-:mi. -
X
X
‘ A {

I 7-3

e O .

1
i

/40‘/#5;.:.’_);}/,’3

i
3

'

_‘ . s
¢
i

i

DI A

- m

> DD sy

AY)
N5
!

N
i
i

!
i

S e L R

o7

/7
|

v

[ S




7’

AP OFFON =

i
?
]
j
i
< e

PaFiy :

L xCESS em

i
‘

i

LI EFVE A

e

of (B F I Vol

4
1

rrpiE

,‘5/’!.'&/?': r4

o
§ .
i

LTO Ope

5

Vet Cras

rAs

=

|

C@rrrcar A&
¢ ‘
0.63 &

99. 9% Level

)

H
i

;
T i
i
}
e o i s Q) e

i
H

2236 AL

e 4 ‘\f\“.mu.\u\m\ru. TTHSSTEDRRD T T )




N s g

YIELDS -~ RETORT NO. 3

C990~3 thru 6
C990-7 and 8
C990-9 thru 19
C990~20 and 21
C990-22 thru 25
Average

C990-3 thru 6 and
C990-9 thru C990-19

Overall Material Balance

C990 Series, Average
Actual
Assume 1% error in
Assume 2% error in

Organic Carbon MB
C990 Series, Average
Actual
Assume 1% error in
Assume 2% error in

Carbon on Spent Shale

Same as B952
Same + 1% error in
Same + 2% error in

Material Balances
C988 Series, Average
Overall
Organic Carbon

Ash
Ash

Ash
Ash

Ash
.Ash

Totalizer Raw

Handout 1

Time Tape Raw

Shale Rate Shale Rate
87.3 85.6
90.5 88.7
87.2 85.2
85.0 84.6
81.8 83.2
(86.4) (85.5)
(87.3) (85.4)
101.2
100.4 — , ¢
99.6 =
104.6
104.4
103.9
100.7
100.5
99.9
99.9
99.4

EETurner

2/17/67






Handout 3
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Carbon in Spent Shale
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VI.

ANALYTICAL LABORATORY SECTION

OUTLINE OF PRESENTATION TO TECHNICAL OBSERVERS
February 21-22, 1967

Dust Counting

Moisture ‘on Large Shale from Retort

Latest Quality Control Data

Final Evaluation of Foxboro Total Hydrocarbon Analyzer

Final Paulsboro Data on Fischer Assay and Retort Oils

Analysis of Water Samples for Corrosion Work

DLiederman
2/17/67



- AT LD _———

TYLAB MOISTURE CONTENT

Tylab Oven Temperature 1/4 - 255 F  1/12 - 258 F

e % Loss In Weight e - % of Total Loss

Sample Sample Wt. 2 Days 3 Days 4 Days 5 Days 6 Days 7 Days 8 Days 9 Days In 48 Hours
C990-16 77.6 1.0 1.3 - 1.3 - - 1.3 77
C990~-17 98.6 1.7 - - - - 1.7 1.7 l.6 100
C990-24 87.2 1.6 1.6 | | 100
C990-26  85.7 1.6 -- 1.8 | 89
PTC994 85.0 1.3 1.4 293
C994-2 155.6 1.6 1.9 : 84
C994-1 84.8 1.3 1.4 ' 93
C997-1 160.8 0.6 1.0 1.1 « 55
C997-2 166.3 1.2 1.3 1.4 ‘ 86
c998

Hours)
Cl1l000 , ‘ :
Startup 69.8 1.4 1.4 ¢ - ‘ 100
C1000 ' -
Startup - 70.1 1.1 1.1 | ‘ 100
RBernheimer

1/13/67
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Table 1

Reduced Pressure Distillation by ASTM D1160
of Shale 0il Bottoms From Analytical Distillations

Bottoms, 600°F+, Bottoms, 600°F+,
; Dist'n. J-963, Dist'n. J-936,
‘ Retort 0il Fischer Assay 0Oil
RD Sample No. 66-39498 A 66-61578
% Volume Obs. °F Equiv. °F* Obs. °F Equiv. °F*
over @ 1 mm @ 760 mm @1 mm @ 760,@_\_ -
1BP 284 634 291 643
5 303 658 . 312 670
10 320 680 325 686 -
- 20 344 710 352 721
30 379 754 385 761
40 410 792 , 413 796
50 . 442 - 831 443 833
60 413 869 475 871
70 515 919 . 514 918
80 563 976 559 971
90 . 628 1051 627 1050

95 690 ‘ 1121 ‘ | (Cracked)

* "Vap. Pi‘ess Charts for Petr. Hydrocarbons"
Maxwell and Bonnell, April, 1955.
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FIGURE 48

C990

- COMPARISON OF OBSERVED YIELD WITH YIELD
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