h—hFE S ER AT

AR O PR 3

E8=8

TR R

FTEHEBHRARSS 2 F
THBRFRIBEFHT R
—Lh—%tAR




B =

APE[ETEEOCENRPIRE (CETE) L 8 ARAXE, AT 5 MEZEHP.HAH
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BAX 8N ERHEHBE.
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G RETHREREEERN RS,

(DIFMFEFRUE . ERURSE S5ER—RBREARREEN D 3EgmEd

MEREMTAVNBEH ZRANTEMSTEREN. BxRBREERHAKELERIIH
SR EIREREERHUAT R, FH I, BINFES G (7 CETF XR P EFIRBEE X
. CETFI07 LW AR EHEANBRE —SSUHTHHFHRKEBL, . FEXETHE.
AKFEEYROER. EFBLRP . TREZR - BEAFIREAFEBEMEN 19%
BEF 14% . FEEARETRER . (DIHF B E R, i1 (GO OB TN AR ER RN
SR EX,MRENHFEEMEF.ESHRR —BEAEELS OO ERENT
2 —f%, ERASNETHTHERNER. BEEARSRE B EEMER=ET
ERIEAE.FKEATLUEIE., X5FERENFRHER. K, MEEAFCH N
B R Sh B 6 AR IR S EE A . 7E CETF107 LR PR MM B TEEW T .

LR EREHFHRMEN 1I9%RER] 14%.,

2. it a OB EERE A

LRAGFMMEMKT —MERR.

L. RARTHFHRENE.

S RATFPAETFRNSBASMMON 17. 3% —20. 0%, 15 24.5%).

6. A THERRBEFFNHFTRIEFATENNIREHB KD,

7. EREEEYRERMGSBINGEON L 1%—1. 4%38 M3 2. 4%)

8. F M AKA LYY PH EHBRE LI TFTERATFHRRESEN Tme/t B INF

196meg/1 Fr5|R2H .

9. ERN—ZEXLRFREUMSKHEFBRARI P CO fl CO.,

10. EAHY O P — B E L FTHFE.

EREFEATSBEME R, AAPE S ERG U . THEEL AR —F
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B 2,35 CETF101—CETF105 # A Al 4946 3%

/] 3.3C% CETF106—CETF108 ~HiF A Ay 5 3k

B 4,308 CETF101,CETF103,CETF104,CETF105 iffi # R {3 (B I A 8 (R B0 5 0[]
B

5.3C4 CETF101,CETF105,CETF104,CETF105 & R E CREE W E KB 55f

- EMXE

| 6,305 CETF101,CETF103,CETF104,CETF105 i # RICR (LA HHEL 5= H
MR KR

B 7. HEREEREEFESD S H R ERE LR

7 8.3 CETF101,CETF103,CETF104, 1 CETF105 /= 3 il (A A B ST A 9 55 &

P 9, 3058 CETF104, B B O ER

B 10,3008 CETF105, @3t & D ER
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X

] 13.5C5 CETF106,CETF107 #i CETF108 §5 i F R R (BIEWHERD SR HHE
HEEEXER

14,323 CETF106,CETF107,fl CETF108 # i HF RN R (BHEHEZ FFD SR ERE
EERPXE

B 15,34 CETF106,CETF107,f1 CETF108 f R L M kAR SRR,
B 16, % ¥ — KL CETFI07 R SRR
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% 4. ERFFMEMENE
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XA EETAZCIEHXEES (CETF) L4 8 ANRE, RiTX LKA

(DREHF AW OHBERERTIEHN L,

()R BAEH G hAnsk k85T,

DREFALEBZRBEHLE.

DFHHF AL AEURRTAERAFNWNENZARE G AT I L4 ENF

K,

BEABEERP .

LEBKESBRHAGENEF . BARHRLGR ., FEZ0A P ENEY LK EGT
ARBANG BRANBEHRANE Rt A KARAAILRAF A ZT—2
Gz b XKW A TH T . A — & Tracor & Constametric £ * £ R X 64K AR K KB
FleR B TRALEY,

2R PR REINCEBREAF LA R 19%MHF B 142, tidlid & 089 EIF 2

FRENGERRHFHE BEAPHFRAESTARE» A, BRGLEWET,
FREGENLEAALDG PHAKE 3, ARDETAZTHGREYIENT,

w
M— na;;

-

1. B

FEF R AE SRR ARO MM ER A, DEBRHERR —ESHER —ESH

FEMER. FEFTENFLERE . (DERBEWKER . (TR RMBME, (DU
BRBEZ-—HENENEERERA MR HEREE, ERMBEEEFREMEYE
W, HREEE. T HAKRADFHRERGEL.

B4 E B CETF LEAR R IERTEFREAR. BIRTERE— M IEK

SHNHANEMRE. REZA - T EERBEERARESHIKRZRT, UEEMKSF
BER. MIARE LR TRRUBRS S O THHEER. FMESETEZREFR
SR FHHE 8 LR, HPF—P(CETFLODRRR —ZSER EMEF S ZERMT &
RFEHETIE.

2. L RELE



2.1 g

LREEE O R R & B 2REHBENE L iR, ®REF 4T ERARE
LEANRSE
2.8 U ENERANEZRERR
LEFRR
1. FEESEMEH RE

211 EARE

EARFETEHUT=H24HR:
L AREREL

2. KE £

3. AR

2.1.1.1 EREREE

A Celanese Chemical 3§ 7 15 J§ Mascneilan FshE HIRERE IMPa I E E. REEKH
Chromolox i #4#% IT#0F 330°C. BE M AW FLE CHFLBIK B B /& h Fisher 32 ) 545
R, REENRLSX—EH R, HES MPa ERIEAKETT.

2.1.1.2 Z2KEFH

EERG—10COMKELEL B MAARRPFETRMERTESY 80%
80%0) . /K& Constametric 38 M 3. 8 FHAYH K Mo it LMl — MR E LM A5 HE H
B (M =1. 588mm, BEJE = 0. 508mm , & Ff = 35cm) #Y [E 1 BE 9 R I € K I i . K EEL
ZEHZREH RN R,

2.1. 1.3 A ARF 2= AT K

FESNEER L Hastings THRRBEREITRAFESKRILE . RF RIS #E
.

2.1.2 MBELHRLEE

MEbE O R EA Athadasca DAY, H EHESHEFHHDH—THER
T RT3 T EXRENE S BATH T M EE A 2. 0458/cc. EFTF LR P EH A
% R B 1Y Athabasca B> .CETF105 2 ] 83— 14 P MDD, MAER EHUEERIESE L
2o, £ CETF101—CETF105 ff J T &l a] B E (Wl 2 FiR) . AT —EiER
DFREMARTZELY, UEFESS O ERERY. ATX S5 MERIHE—E
HEEWT

CETF101 20—40 HER 1.27cm  diam.
CETF102 20—40 FAFEFP 1.905cm diam.



CETF103  20—40 FAXE 1.905cm diam.
CETF104 12—20 AHHEE) 1.905cm diam.
CETF105 12—20 HZEFP  1.905cm diam.
86— 10 AP FTE 25°CRTAIRE N 923ep, 125 CRIKE [ 60cp, BRI B RLRE 2. 8, Bl
BoPRRERS FEESS L FFORPRAG. BATRMIAMERQMSESL,
FRAE Cora 3 /N RYER I, BLSE 7E CETF106—CETF108 3L 55 7 R F il . &R 7
HEREICEEE NN 205—210°C, #WEF B, Rlh B ERFHRRNEN. BE
EEXRFRBERNBEETA 4/, BEEMRSEERBER —-KH#TH.
F£ CETF101—CETF104 R T —F KM AR B R AL . XL DIRTE A HR
# TR ELRAST . FHNREFRIEE . IMELE -1 2RELESE  ARNVE,
RSBGPS ROMATREE, HREEZRABRPHENEL S O
AHERRHN. EZEHE~R TR ERERFR/. YHRDP—SERAFEEN,
AU AAEREERTRBEAMERRZE THABRN M AR LK. Rk
EXHEURNN TERHECETF LMELE 3D, IRBLAFRENEH . BEEHUFLE
RERVF A EALET, AR . XEMEHBE MR, ERESR BB R
E
¥E CETF101 —CETF105 P T N W=E . EXETRIHEEZR R MMM . EFRET
1 CETF106—CETF108 h F THH N ST KM EZZ . ERXEEZRPKUFEREE =
ARI I, WERBH ESRFFE 4 SMPa,

2.1.3 £> 448

7= 8 AL B R B A8 TE 4 BE S P 8L E WA Gl LA 4D K AL B A0 KD FT 0
(FFOLZAMEHMRRSOAL TR BB PFIET 200ml K, 3 A 2,07MPa N, [
B KBE kB ESAERAE L. 4B A% PR A Fisher #5465 . MAR L 2 B A+
WO 9 R HAY

PHAREEEEE 2 2ANBETE@ DR - .RESTHEFTE.ETRAE
KA AYH PH,ARBRMERRENETR. SREL—PMEMARVUMERE. HEFER
(FERAWMARZIDTRETE 75ml FEHFRERFESHEEI . Fh Kitegawa 5§
e e 18 8 P T B SR O Has N1 SO: B9 ¥R K

2.1.4 AL P RBERE

—& DECPDP11/44 #HHWBAREN A EH LR EARIBP, SRS HHIAE
IsCc gagEHlalt. KEGMBMUERER 1 LA, LEHAMNREERREK BRM. K
—ZRREVBERFANEME TE200 127N, SRR RWBERM TEI20MEHN . EAR
BB R A TE6G00 75 L35 3LBL 1 TE610 78 B3R L REIE 7M.

EERBEFELETAREOCHARES ZRKXA PR L. ¥ CETF101—CETF105 &
B, B UREBESIETELTHU L 5em(TE710), 14em(TE720) # 23cm(TE730) 4b, B b
# 2. 3cm, 7€ CETF106—CETF108 fPX{ Ry () # b (R B ] L B 7F 3cm, 12em 1 21em 4b, HEE

J— 3 ——



B HAYEE R Y 1. 8cm,
2.2 ERIE

TR TR, HER L 1. Ske/h #E E (FE CETF101—CETF105 # - F2y 3004, 7
CETF106—CETF108 1T 24 902%0) IE A& OIS, P MM ORI & . mE— KR
BPEHERRAEYESEE, BA E % CETFI0L /2 3. 45MPa F [E, (BAEEA
EARHBAE 4. IMPa i, EEXBRKEST L /N EREF = E] 600KPa LI R AT BIE A 26 I
1. 5kg/h ARERFF. FEGHHLE CETFI02—CETF108 9, By FI 5] RF#ICCY 2. 07MPa,

AR —ERERCETFIODFERE 4 P RRUBHZSEAZMHREN R G FRE
EMERHE, IFZVEAMREERZHPWITLEERBLR. XRE,.EothLR
EREMDFHT, M- AAREN LG E. KM 7R850 H, #E 05T,
125C), RE. WHRS BRURERFEFRN LR ERBRIHHFHERPIHELERTEEY
REMEREHET . RREBPERISREBAT.

3.1 % 3:EELIR CETF101—CETF105 fyE R

BHRIR,.CETF HENANERN ZA TSR B2 BT 1LI/H4FENMHEAFES
£, HILHR T -EHEFEYEE. pASNEL . FEMEZENEERI THES
B, BAEHTRAERRRE, FUARRE AT RN E ST XRNE
e, B4 BERBERILEESEEAXERE, NE 4Fr[FE,CETFI05 {2 R EANE
BEETHE=/1ES.

CETF TR MAFGIERIP . BENERFHATEMR APLL., @582
CETF101,CETF103—CETF106 /R ik, X REWRMLEZ AR, H W EMET 5 1
LR, LRRAMAFREEAFABHOIERED A THKEHATENERSHERESR
RIFPENE L. EARX CETF102 ARTH LW M7™ B MA G+ 47 . CETFL05 B REERIERE
HAEZER P AMRDAIRS (83— 14)RF. CETFL03 fii CETF104 § RuL H 1 2k
o1, BRI F CETF104 B> F (12— 20) H CETF103 #(20— 40 4,

24 Athabasca {HBP H EXABN SR (620, U LPH e BHHZE. QB 0E
FEUCHERERNTRIEP M, AT 4 300KkPa, X—HAEHEFREHGRIEE
CETF104 R Sr X AL (LE 9. XA %5 LRI B 28 8 CETF Y G4
ROEBBEEREKRY 1/ FEFIRKE, REREEL 20KPa, H gt & ¥ LART# CETF
LA EEMNEL(LE D, IMATFRATRELIEA B WA ELATE
CETF105—CETF108 Hi, [FAfiEp E7E CETF105 ER+F ARSI WP B3—1DLIHE
REMBIMAOBEENE 10 7] LIA PIFE CETF1056 il i & U 49 F bE (40KPa) BT JL A~
TRHEBE.



3.2 BT CETFI06—CETF108 fiZ R

FHEFZZ LERBBE RAMEFE 4 MO ZE R FRIERE (205—210C),

CETF106 fl CETF108 R4 E & K LW, sLId At a4 8] % 8 /NaT Al 4 /NEF, CETF107 4%
E4/PHEBEERBETRE 4 MHER—ZRESHRRESEN 3.ORGHEE 1 /TR
K.

CETF HT 4 /Nt AT B R U A28 5 CETF108 A9 4k H #{el . CETF106 #y Bl 2R K — 45, 31X
AREREANEZRERP—HIXRMIRK A FF 46 E K, T CETF107 fl CETF108 2 7E 8] —
KM ESMEBEERN. FRK —FEMELKR CETF1107 FEESBSEHEAITIHH R R £
HRBRKER.

AIsHHE=AFRLRHAGHRBRLBRERSHENER. TTUER, EX
BrmhERREERLERL, B 16 RR BR—ZKELB CETF107 # KRR ] 925
AR  BESMATEAZRFEERER TSN =/ et ERENT —#.R5.
EZERM TR EPEE 1 DAERR—SSM 1 P RFE R ERERERRE,
XA ERE T RAENEALTARERE CPHEENERENZSITSEN.

MER—ZERER, KEEHRBMERR 4%, AN R ERNOTH R 19%M 20%
MFEH. TREHHFOLE . RENTERSEGTESXOENHBHEMMT (LE ).

ERARERRAER ZNEAFHEERGETHERERRKT. EX—PRAR
F,10ml B HENT BBEFED . BRNERARGRE. AR HAGRERER (G F
FOMBROBRERERET .

RE—ZREANEGRENDEGYRPER(FEREBRBYNT —F. EROE
R B HERTENEER, AKX URZSHEASHEREIMNERZ —.

FRHEARAETAFEAUHALYERAFENTEFNT SN EX—B 2%
EXZAERPHEBREHL G CETF106 fl CETF107 & 84% ,CETF108 £ 91%).

TE CETF107 TR P EANEBRE~HKHY PHER/D HRBAERBSEYII(NE
).

3.3 SESWER

X 8 ALY, e S AR A RWE] CO., 75 KM I A B & R AR/ AY
CO, MR ~ B LR FRERH (LEEK—FEEY CETFI0), £ RK—SK TR
1E CO I CO. RHMBR N A REEM, LER A COF CO, HMBEFHFRA D, &
CETF107 FBE T HT 215 CH S CIBE . A MBS 1 S PR W T co i Co,,

H.SURBES Y 0. 1), RfE CETF107 LR FRMD], T SO, (KRBT KN 0. 0D
7E CETF108 M Bl . SHI €5 i¥4% RK W3 CETF108 o H, W8 % (FE 2 /NESEY 89%, 4
INETET N 59%) . X ATAER B T HHT R £ 3EM,

CETF107 LR FESHAR = H M SEFEE 12%69 0; f185—86% A N2, EHHEA
S F O FIN; £ 85 21%H 78%, Fr LA R 2 5 i+ th B A9 O, i — % I B T4
LR REF,



3.4 XREARENZR

EXRERPHAFEVRBEREIBRFEAERFREASBREAS L. XBRERT
CETF10: —CETF105 f By s pe A B 2 #uB b UL 7 CETF106—CETF108 1 F {7 &R iE
BETERN CRENERA R ERAG . EX—ReRAZFELRDNCHA
BREWMB[ZETREGR CETFI0L /M), AATREHBRMEYTAEK,. BRERZEH
TREHREMEME.

4. B =&

LEMEBUEAEH ZAEET R I ERLNE, MERFRMEHEH RLEN
BERRIN. REEBHESNTR#H. HEERHARIEFALRRER TR ESGEX—
BRKBB AT, — & Tracor 5% Constametric & 7™ A4 R 1 7K il 2 B 2R F5 BHEVK Aok o]
REELEN.

2 REEREBHAEAZHRARSAFHEN BRATEERY 4 A ad R E B Ik
FIRERE.

3. HERHEE LA MM LT, H & B W L T P o AR ke, T 7 1 AR 1Y 2
L AVFENE T FHFANBHMY,

HEE—ALRCETFIONWEM LREFRRSZS—RBEANEROT

L. TREHETFEMEN 9XREE 14%.

5. i ot B0 8 I BE DN

6. RRBHFHRERKT — T HELR.

7. AU E R R N

3. RAMENTEFTFRART BN 17. 3% —20. 0%, 1% 24.5%).

9. I HRARAKRPFPIEERAFTENNEEWBHED.

10. BRMEEADRTERATENEN 1L 1% -1 4%, 808 2. 490,

1L PR KA PHERR 4., IEERFIFEREHNEE Tme/1 N F]
196mg/1,

12 EFARR—ZSERME, EF-HA|EPRHFENF COM COo,.

13. EARSH KA — B BN FTiHFE.

5. # w

A—EFILRPARGHO TSR,
LFHBERRMERH RN EIZRENEMNRZRN TERARZ S ATHELY, B
AR E RRREUH.
2. ZBEMBR —BEAELREHNHERMERD.
3. FRH N S R AR 4 7 E Y RE 7, B O T RE TSR D0 of i P E A R A X
B R
—_ 6 —



LBSHEAEMTHHEAORE . RENHFRNSR. CHEMT ALMD FFHE
RERAFHAKIAAYHHRBMBERRATR,
5. B (KA PH ERED] 3. 4, B0 7 E % HE N FERBE R

6. # e

1. Celanese RN — LR MBI — I RER AR ZAHK—Tracor T—LRENFRRANE . X
HEBIEFREAENRNEANEE.

2. ER N R (MERMEHEE O SRECREREMMESOREL L, LR 7]
ERDEEZEHABRMTEHE.

3. BRI EH LR A BB R &, B 0T X E KR nsh 4h 5 07 3 3 IR
RADEBRMENEEET TN ERE, QTN BERRENREARNAZILEE mEER
f.

®’L 83— 14 BUHIER

HEms. 83—14%
wWH . Athabasca
#ERT. McMurray
i E . 23—92—10—Wd4M
95 Middle mining bench
5'535':: Suncor Canada Ltd
BEEHRA. 19834 4 A
i
¥EM L a2 =] B 4 1y
HHERY%) 13.9 14.0 14.5 14.3 14. 2
KERY) 2.3 2.5 1.9 2.0 2.2
B (EHE %) 83.9 83.5 83.5 83.6 83. 6
TR T AN I v
' ARESTHY
P B 8,3
il B2
0.0 18 1000. 0 3.0 0.5
0.5 25 710. 0 3.1 0.5
1.0 35 500. 0 3.2 0.5
1.5 45 350. 0 3.3 0.6

el e



2.0
2.5
3.0
3.5
4.0
4.5

4.75

60
80
120
170
230
325
400

<400

BR R TRt SR

*{E(m) :
EJF@{E(CP) :
B R PR HE IR 2 (@)

B TE it BE

AL

i

BRS.
.
R BIT .
A
23 4

g 3
EUHE H A

mHEER
KEE®
B (ER

— 8 —

250. 0
177.0
125.0
88. 0
62.5
44. 0

37.0

4.0 1.3

19. 4 20.9
78.7 81.0
92.6 94.2
95. 2 96.3
96.0 97.0
96. 2 97.2
100.0 100. 0
Hdh 3
2.738
2.733
0. 356
0.420
—0.023
0. 086
1. 598

#2 86— 19 HBIRIER

86—19

Athabasca
McMurray
23--92—10—WiM
Second bench
Suncor Canada Ltd.
1986 & 10 A

13.2
2.5
83.9



FowL Rt 47

@

Bop R Wit 24
CP{E((P):
B R T H{E (o)
P R b HE (W 22 () -
BT R #HE

B 7 i 25

%'L‘fm :ﬁE

18
25
35
45
60
80
120
170
230
325
400

<400

MW E 1. 5kg/h(2. 6pv/h)
235 i . 0. 56kg/h(3. 6 [F & %) (ff CETF107)

EFET.

3. 45MP (R R M B = 242°C)CETF101

. 382
. 462
- 429
. 730
. 281
. 472
. 360

NSO O O O NN

&3

(0@
1000. 0

710.0
500.0
350.0
250.0
177.0
125.0
88.0
62.5
44.0

37.0

CETF TR FH

2. 07TMPa (R IBH =214C),CETF102—CETF108

HLERE.

AEETH

0.1

0.1

0.2

0.5

7.9

63.
87.
91.
93.
93.
94.

0

100. 0



% CETF101—CETF105, FFeR Bt EE R T
%t CETF106—CETF108, & 205°C

HUHER:

Yt CETF101—CETF104;8,89m(3. 5inch)
%t CETF105—CETF108.9. 21cm(3. 625inch)

HUKE.?2

HOFLBRAER  580cm?

%lﬂ.‘lﬁﬁd

5—28cm

. 45kg

CETF101
CETF103
CETF104
CETF105
CETF106
CETF107

CETF108

LH Al
CETF106

CETF107
CETF108

CETF106
CETF107
CETF108

X4 KRERBHRFIER

40%
52%
38%
68%
19%
14%
20%

&S5 il CETF XRE
@(CP)
75¢C 125¢C
923 60
23,800 536
411,000 3580
7,550 264
®mi
EKBAT XRRE
2. 83 3. 14
3.04 5.98
2. 87 2.70
BERSE D)
X4 LTHE

i EE
i 8B
pESTBlBI:D
g3 Bl B
S8
F&E
F85



CETF106 — 20. 0
CETF107 11.2 24.5
CETF108 15.5 17.3
AKRERER
KB AT rRE LRE/ERHT
CETF106 14.58 14. 31 0. 981
CETF107 13.75 10.78 0. 784
CETF108 18.6 22. 4 1. 204
BRABETHE
E R AT rhia
CETF106 0.76 1. 14
CETF107 1. 10 2. 39
CETF108 1. 85 1. 37
7 b B 7E T L A O Y S 3
CETF106  84%
CETF107  84%
CETF108  91%
®6  FCETF107 P HEIkFK
2 2
et 8] (/M) PH! nm RAR
(mg/1)
2 6.8
4 5.9 1t2
6 3. 4
8 3. 4 6.7
DRI EH KA PH

* U A K LA Y B AR AR B AR AR I

NZ/OZ



(1)

N2
Overburden

2)

Gas Additive

(3)

Constametric Pump

4MPa
Steam

(o~ )1
‘ j@ @ 1y L Frac Sand (13)
) i

(4)

=7 (oo FT (7)
9 Veosel
) ®)
h— - 1 Pokt_Thermoooupls
"
(re) (7
-
9
, sed Steeve (10)

Of Swrwd Core (11)
i Communication Path(12)
(non isothermel Rung)

PT

Y

1 Separator (14)

o | . @ L -
P3G A

(15)
Produced

s._._ac&-

(16)

Sample

Bomb

{17)

(18)
Produced

Yapours

H 0k RRE

ON'EER OSHKEMY @K @Constametric B ©4MPa 7KK

ENAF

B1

®m#iF @

@Ml OXL OHEN OWPEL OREEEGEFEIR
<&

Gy OHEF OFLHHE OREM OKXHRESE OFHAIRN



3
njection end cap -

12)
ttow distributor
N
ring clamp
<3 | 10
> 7. . felt metal disk
I AE ) - o: - 93
. v: - e ‘ o.~
‘4) Nl pe e -302'.'4 ot
oif sand N X ot § A —thermocouple
NA:1:5 o Tl
(5) badi Lo X ek § o
N e s ot -
communication ) ‘h"“ _qi\
path ‘e = .” §
dia. 12.7 to 19.085] | 5o %% *oar fo’ve
: s Il
€ N:,F ~ b s
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