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43-14A 41.5 12,058 0.8 291 19.6
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Bk T Bk 80 9 H29H 211 9,127,000 - 13.48
Bt RBEW500ppm 8144 H28H 69 2,984,800 480, 000 4,40
WAREER s1E£ 7R 6H 17 717, 400 — 1,06
FrEREREE 814 7 H23H 16 544,900 92,810 0,80
BeTKR B B 818 A 8 19 537, 600 — 0.79
B RS H500ppm 814 8 A27H 12 522, 200 90, 350 0.77
WK 810 H 8 H 22 329, 800 — 0,49
& H500ppm 814 9 H30H 236 7,990,000 { 1,382,405 11,78
B 4¥es50ppm 824 5 H25H 215 6,939, 500 623, 570 10,24
ZEaWs0ppm 82:FE12 8 27H 338 10,171, 500 172,674 15,00
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R 81F 7 A23H 17 133,700 22,773 0.45
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HNBArk-Burbank 3K BEE Y BIBEM, Wik HirBREMAKRESWERENEN, R
BAE S — A R BN SRR AR, S HTLEBHES T 80 W (Na*2, Mg*?,
&“ﬂM”),%%%ﬁﬁ%ﬁ,Nﬂﬂﬁﬁﬂmoﬁﬁﬁ%ﬂ#ﬁ$MEﬁ,Wﬂ%ﬁﬁ
BOAFHRHBYOKMES K. SRESTHRBBENE 0 H R kRS 5 H a5k K
ARRMER. EARRBEAWHEAGOKBI N, BYRERKRE, aKEBEARK 7 X
B, 3SOAFHMITHBREK. —ARE, Flon4sE$NSHBRRRE, HiXRRABS
HEBW ML R—BUS), BRARARBR AT, 450K . BRI & 7
25, 26, 2THAIXBRPIRARITHIMIF, EXEHBR, HABUEAHBAKA X . RE 3
19854F 2 H, 33, 418142 (£ 3) EKHRFPHMIKE &S KRB —%, EMPE, £g—x
EHMMCKER, HEA=HERE (17.6%) . &R HARIEAM KA RE — & 0
HEXFR, WELEBIS (B8) o 25, 26M27 KB WAEYK, ENEESI3, 34K L&
BACTEAFHE M. 33 FI42K Hi™= H 1 e K B 40 3R B Bt AR SR S A BT B T4
Ko 2RBRBEBHEN K, >=HEORKRETRGOERN,




5 PMTHRARBR=RERMI00 4 FM IR Hd 7 O30 F42M33K . 51-
1 4R TR AKERSEUE, 51-1 MR A= RER (%KX . 280, RBRKX

84O FRIMR K & BERE .
F 4 H9GFE 2 AERMMEKRKIANBRNRHBURSEZRNELSE
b A B PS H B2
X B

(ERH (%) (BA# (%)

25 0 0 0,64 2.3

26 0 0 0.46 1.8

27 0 0 0.17 0.6

33 9,07 11,1 4,68 16.6

34 7.68 9.4 2,21 7.8

35 6.04 7.4 1.46 5.3

41 11,60 14,2 3,80 13.4

42 10.29 12.6 4,97 17.6

43 10,21 12,6 2.77 9.9

50 8.25 10,1 2,79 9.9

51 8,58 10.5 2,78 9.9

52 . 9.97 12,2 1.44 5.1

B 17 81,69 100,0 28,17 100.0
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X W % B EF-HEEKPRRK | ARRHBHNES %
F 5 #H 5 BAER

GR )] (%) (%)

1 41-1 883.7 90 3.14
2 42-03 867.7 85 '3.08
3 33-03 807.8 76 2.87
4 3301 708.9 80 2,52
5 42-1 705,17 87 2,51
6 42- 2 650,2 91 2,31
7 42-10 643.6 80 2,29
8 50~ 5 638,5 82 2.27
9 33-11 619,7 83 2,20
10 43-3 612.6 78 2.18
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50-15) EIFHRMENTRRAKE NI, BE19855 2 J, AsdnEfH G H4n
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BWEAPI TREY. 198348, RBAVRTESM, 19844 5 B REIN> KR,
EELHARNBRED

£6IHTRAYFEHREZMHIONAFEHATR., Hf 3 B3 (51-12, 50-15850-05
HREFBREAENIR. X100 35890 FHISHT AL ik, MFRRABRERTN
EHRESHEL, RAEERAVEN TR, s1F11 AES— AR H34-203 8
WRATHRAREWKE (112ppm) ,

ERMRAYRBEANBRRBESER 7 4. Blioss4 2 73, =HNRAHR XN
BTFEARK3.8%. M—TEHAMN 2 RERHAREDRILTHERHERN 1/4, 42,
43, SOFISIZNARBIEARNB SRR E46%, HEHNESYEEIHT5Y%, 25/

K6 FHREVBESHIOODESH#

" 4 ReamFHm | % R | RAkg |CEREED
B
= = FH® A M ¢5:)) (ppm) (%)
1 42-3 824E4 He H 10,704 57 6.7
2 51-12 814 9 A22H 9,542 81 6.0
3 43-3 824E4 A6 H 8, 379 48 5.3
4 51-11 824£4 A6 H 7, 494 51 4.7
5 42-04 824E 7 A19H 6,567 62 4.1
6 42-1 824E7 H19H 6, 047 51 3.8
7 50-15 8i4£ 6 A 5 H 5,990 69 3.8
8 41-1 824E12H 2 H 5,850 63 3.7
9 43-4 824£ 7 Hi19H 5,825 48 3.7
10 50-05 814F 8 A25H 5,671 75 3.8
F7 HBSE2AERREIAREYERATHEBURESERNESE
23 A 2 i H - §
X B
(FED (%) (G¥)) (%)
25 0 0 0
26 0 ] 0
27 0 2.8 1.7
33 446.6 10.7 10.3 6.5
34 350.8 8.4 16.9 10.7
36 338.1 8.1 5.3 3.4
41 567.7 13.6 5.9 3.7
42 542.8 13.0 37.2 23.5
43 521.8 12.5 25.4 16.0
50 384.0 9.2 26.2 16.5
5% 480.0 11.5 27.7 17.6
52 542.86 13.0 0.9 0.5
B it 4174.0 100.0 159.0 100.0
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2320004 /A (5087K°/A) . 4SHAIRHBITEAY, /> BIFE19854E 1 A 6 AMEEANE
LR K . MEBAE A R FOT KM EFEE N/ BEEHRASHRBRHZR1], WiTX
— MR EERE M. B, MY mE kA E s, BT EREW,E
19814E 4], RMBEE i RZ41500088/ 83 (2384%°/A) #1000 F/H (3338%°/A)PL L,
19814E 3 A% 8 B BIBIR, FEE T AEEIE RS 8% IR K4k 268 1 REAR
BIEM . FE198AEMNBE, HARMPIRAYIRAER, ket, RMBEENAF150008/
A 2384/ 1) #MMMB20008/8 3497/ 7)) , REHIKMILAANT % 3 80T,

19804 1 H 1 HB19844E11 8, FRWERB MR H153. 7 HEM (247X , &
BEDNFMEFERER2H/X (0.312%3/F), AR ITRRAKNEME b 287 THHEE (45
Tk . 200342 A, RETEMNERBMERXF440.7 THER (70 75X . B 1984
E11H, KAS6%BIEHE (85 47M13.57H %)) BFRE THEAN>HE., BE—4
AAFRGZEH AR AR5 F/X (0.79KY/F), F19844E 7 H, HAHFRBEHE ¥
9350.5 JTEME (55.7J7K% . AT, FU1MIRIER AW ARMELRN T RRAEATY B
BIE2 —5H/EK (0.31—0.79 K>/ K2, UEHRIBERIERME H X M &£ ™= H K i
o

W R RN BRI A RN, TR TR OARIRETmE, DIERT BT
#r. WEmEREAMIOOIF} AEE SH) , N19804E 1 A F19854F 2 A KM= MR IILTF 5
HEmER54% . Hh, RE 2 O3#33-16135-043F, AL T4 0 K B (41, 427143
K) o X100 H#PpH 4 OHMETHEHEEHAMN2ES, EX100E> RS NHT,
SR IR AE19824E B B 983 E R I BE, PMTF20, ELIFIEL2, HRER—OFHH

(43-033) F—DEH (42-017) HHERK .

RGO FaRmBEmER, BREEIFEIRRMARE R, QRGHANERYE
RBHABK, ZXBAM 8 N, RBTEHMEmEM27. 9%, BI13AE T 2K AR
RIFBEY . ZAPOKHR (41, 42F43K) HEFEEHRE2. 5%, ZALMRE (33,
347135) A=A X L (50, 51M52X) 4% 519.3% M18.8% ., 7E25, 26RI27TX B3t
T B hE,

FU4RITER A0, PEREYEREN, PRARZHUANETHBRREZHHT, B
EEALOOH, FOEHR (42) M= PREH (41, 42f148K) WEELRRBRSLM.
Ot R 4 O (41-01, 42-01, 42-03F143-03) BTFEXHE = H BB £ B b
FHEAEYDESHIOAHE S OHPRTEFHEEZY. £itanTARHESE. BE&HM
BAKBEAEBRRBE., BTHEHE, Loenz AR HAREZMELE—EXZ4N, T
BHAXHBHMEXR, TUBE, RARRENFEMAERR, BdRAURTE
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® 8 HMraBRSNEFH}

F H i B SRR 85411 Q:: o
H o4y b AR Ak L

=] 5 ) (%) WoB #
1 43-03 96, 056 10.7 8.7 824FE 6 A
2 42-03 76,712 8.5 11.6 824E 9 A
3 41-01 67, 307 7.5 13.0 834E 3 A
4 43-14 49, 365 5.5 9.6 844E 2 A
5 42-10 36,272 4.0 19.6 834£ 9 B
6 41-01 35,417 3.9 16.1 824E 7T H
7 42-11 32,834 3.7 12,1 8247 H
8 42-02 32,671 3.6 14.3 854E 4 H
9 33-16 29,568 3.3 20.3 8346 B
10 35-04 28,760 3.2 11.0 834 5 A

£ I EXRHNTHHBEIB F2 8 558 HRNESED

X e (:Fmﬁ) B 55&?‘?&135%?6}&

25 1.2 0.1

26 3.7 0.4

27 —10.6 -1.2

33 54.1 8.0

34 65.7 7.8

35 53.5 6.0

41 110.0 12.3

42 250.4 27.9

43 200.7 22.3

50 82.7 9.2

51 67.8 7.5

52 18.7 2.1

T N F B &

¥ A Phillips BEY—HBRB—REWHER, BEHEEEAEEHBRMK, FRAR
EREAFHHFOEHBELT, XTIV TRADEERETRSEIENSBEHHNNR
S, AMRETRKEHEE SN EMERRE, XRRMMEHTERE, #105]HT
2R B4 OFREARERFOENRABEE. ROEI—REEERSWHE AT L
Fro WNEESREEAI6300088K /R (10, 0162k /R A1k, 2198348 7 AEE T 45200 15
KIF (1186K3/K) . EHEERKBWERLNE, HREHBRESRY, HENRAENE
EERR BN, PJ19854F 5 BikF5200088K/K (8267K>/K) o FitEEF LA RR, ¥
NS B gk, BEHEHKE, ERRAVENBRREN AR SR LERAE
o o
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FEILOEAF A BT ERE, DN T Rk shee 1. PR E id b
BB . BEHHTS], FEHEAN 250ppm B AP B, HE—RBEDRKTE S N
WBRRBERI25%BI50% . FES00ppmESPIEANME, FHHBEE N LS. Wi 250ppm
BEAWEANE, BREENBTRE, EEMERRDERE S, BRKARERZRHE X B & R
-5.5, XEPEAR SO BEREN, HEMEREREHBHIEE,

F 10 LERBRRAPEARLEBRENFEINEENHORE A

42W25 42W2s 42W29 42W30
H # & A M
WK/ RI\RE/2~F 2| WK/ REE /312 WK/ KRGS /22| MK/ RS/ #E~2
814£ 1 H16H| 1805 1885 16 1926 2005 YK Tk
814E 6 H15H| 1870 160 1440 80 2531 160 2160 170 |B—-HHReY
s14E8 A 5 H| 2924 200 1915 125 2640 205 2381 190 T EReS
814E£10H 7 H| 27113 350 1841 280 2717 280 2404 280 |E_#HLEReW,
500ppm
814E12H 2 H| 1461 360 1673 325 1094 265 1764 265 |E__HESW,
500ppm
824E11H 2 H 790 460 1470 430 2950 390 2350 430 B RSY,
250ppm
834E7H2H 390 510 950 500 2220 500 1980 480 |E_HtEoY,
50ppm
834E11 A 23R 660 410 1040 410 2450 390 1870 400 KIS ik
844E 7 A 16H 995 503 861 500 2355 506 1907 | 480 b X =t
844E11H 2 H| 896 440 832 465 1897 405 1843 445 WK ER B
854F 5 A22H| 1156 495 580 485 1868 475 1925 490 |EIEFEHAYERK
HOE R K

R-THRBUMARRARTRBASXG LER AN LE. LR%BHLI19T9E L TM
BER, RAGEIRP BRI RS, XHFRT LRSS REGRMER L.

F At g &R A

FHMmEERRA (K1) AFEFE. KB, #iE, B4 B, BE&s. kil U
RABARAYTBEMBEAY, WIBUIITIELTRRNRFICATENLIREAE, kg
WRFRERA26% . AXNTE EIERK R QB EXSHT .

it 2 # B F

R B BA EEAER BB AT BN RS RWEBE IR BB AR W1.6
R7G B.55KTT/A) » BHEFBREEBMEA0.23LT AT 0.51 £50) . ¥
FHM R ERE. HDow/A RIE M54 WL A R BB IE0R RLAAE IR A 138 4k,
A E R B A B R BT R 40162096
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&1

M B A B Q79ERT)

W H

Bl1084E IR A

K il 3
WmHRREESTEH 5,735, 300 4,388,719
i %= #H 7,977, 000 8, 321,045
KR A 5,757,500 22, 636,201¢1
AN it 19, 469,800 %50 33, 346,865R 57
EiEmntERRA 2.953% 552! 1.98%55Y
BEHMERA T.21E R 10.46% 5

(1) BI5812003 £ 1120398 I o R My R A,
C2) FrR LR RN 1) Wik 92, 700, 0004,
(3) s AEP M 0 M A3, 186,8704F,

* @ B OF

FLIPIRER M EARRR T RR WAL KIEMB R . 7R R R4

MEHAERREREFRABERE T RAMEERA.

WAKBAESIHAERH, MEM20HE (8 AH) HE, SHTES4OA®H, Hik, #
RFHRELH ETFEABOLEF . BELFRRAEOH 2 /X 0.31%Y%) ,H
ARWAREFFP1993FE R PR B A LHME T . Kk, 19934 UE, £Fs44=HMR
WMRABEELEST REMSRAd. BEFUEBOHF2 BHl/R 0,31 %%/K) HIEH &
B, FFRFGTAEFIE, HEXREZRD23E, XERNEEENSF LS, >R
BEEEAMBITRA, TRBRER KRR, B RKERHTEN REH BN
BT &8, Kk, M#FEL128R, 71980—1983EM M RMRABE NN, XEERHT
F@h. Bh, BH, HHEE. LEALESHRABMT . REAMNESRSDERL

X P4 BB A K o
12 LHEFHRERAVEAENRBEASR
T " 1980 1981 1982 1083

(#x) (%5m) (%35t) (#5T)
-~ M 32,827 76, 495 90, 847 96, 584
EAgLR 20, 282 68,118 18,614 42,951
AL 59,000 81,179 113, 000 183, 000
;2 + 28,252 69,491 768,622 80,053
R MoK 297,538 781,815 822, 449 711,991
3ok sk E 27, 667 13,802 45,540 11,021
B &G 400,212 274,378 298,729 367,736
AT, B8, R.EDHS 154,853 510,130 1,201,299 921, 415
3 H* 268,818 78, 358 60,214 81, 321
& % 42,599 90,673 137, 325 135,842

x " © 5,181 6,772 12,473 (491)
H it 1,008,229 2,050,211 2,876, 112 2,811, 423
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B *x M &

FIURH TS RGN R AR BEE, HERETETTRE., XBRFH
BT E MO TFHHEENE (R13) . MEHRAL TS EH, HASERT URE
FERFE, HRETREZTH,

#® r & A

Bl % B LA R R ) XA R A YRy . BEERE, BB R i
%, FiMBt¥ (Front-end) DARFEWAMBEK, XEEEME K, HEAEBWE
FUETH XAMHROEHFNEL TAGRE. RAEYGHE T 207 RiEihm/SRgw 3 &
R i, AW RERLT E—AM IR

F 13 A RMERFEHRHBHEEME

£ Edr i (ET/H)
1980 38.20
1981 36.15
1982 32,95
1983 30.20
1984 30.00
£ 1

BB KRB EARBEADR T ENLBEHUTERL.

1. 7S EEHRMIEA RBEX R PhillipsE A —IrgBRE— B FikE TR 4
YUK, LT LEABER LEMEARTIIIN,

2. M19804E1 AP 1984 4E 11 H, R TEMESRB =ik 153.7 FHEME (24 H
X% o BRGOHMBFRBE 2 WI/E 0.31K/F), FEXMKSMERY 287 FHEH
(43%> ,

3. EAHAMN 42 XRPMEHM&mE Y HA = mEr25% U RS R
BB s &R A HRK BRI E A

4, FOEAEMIEANE I OE, BRI TR RS ENERT % 3
B J1, MM v HEMEE KRR, Mk, WP HEERE NG REAT,

5. EIM SR, BOY M fi—8 9w B S Sh B, A &
X IS BR S0 P A2 WA B A 2R A
6. WMBREYRBEEE, BRIFEREBCTEANTEAMERERD S SHEER m A&
i '
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Clerniic, R. L., a&r! T. B.: ‘a1 Loomcmiz
Puiymerflcod in the Purbani:  inte, Osage
Caunty, Oklabcma', IFL fHa. 55%2, vrocented st rhe
Fall Meeting, Society of Fetroleum Engineers,

Dallas Texas, 1975.

Phillips Petroleun Company: North Burbank Unit
Tertiary Recovery Pilot Test, BERC/TPR76-2 (July
1976),

Phillips Petroleum Company: North Burbank Unit

Tertiary Recovery Pilot Test Second Annual Report,

Hay 1976 - May 1977, BERC/TPR-77/5, (hugust 1977).

Fhaillips Petroleum Ccmpany: Novth Lurbank

May 1977 = May 1978, BETC/TPR-78/8, (hugust 1978).

lLorenz, P.
Dodd, €. G.:
North Burbank Surfactant/Pclymer Pilot",
12695, presented at the
Enhsnced 011 fecovery,

Zngineers/Department

(April 1984).

Society of
of Energy, Tulsa,

Tranthsm, J. C.:
Surfsctant/ Polymerflooding,
Ouage County, Cklghoma”,
The Secoud Joint

SPE 9816,
Symposium on

Recovery, Society of Petroleum Engineers/
Departsent of Energy, Tulse, Oklshoma, (apri!
1981).

Trantham, J. C. and Moffitt, P. D.u "Horth

Burbank Unit 1,440~Acre Polymer Flood Project
Design", SPE/DOE 10717, presented at the Third
Joint Symposium on Enhanced Oil Recovery,
Society of Petroleum Engineers/Department of
Energy, Tulsa, Oklshoma, (April 1982).

Traanthaw, J. C., Threlkeld, C. 3., Patterson, H.
L., Jr.oe "Reservoir eseription for a
Surfactant/Polymer Pllotein a Fractured, Oil-Vec
Reservoir = Rorth Burbank .Unit Tract 97, J.
Pet. Tech. (September 1980), 1647-1656.

Unit
Tertiary Recovery Ptlot Test Third Annual Report,

B., Trantham, J. C., Zornes, D. R. 2and
"A Postflood Evalustion of the
SPE/DOE
Fourth Symposium on
Petroleum
Oklahoma,

"Prospects of Commercigzlizstion
North Burbank Unie,
presented at
Enhanced Ot!l

10.

14,

15.

. Gall, 3. Vo

Trantham, - J. c. and  Clampict, R. Lot
"Setorminstion of 0il Saturatien After
Wataerflooding in an Oil-Wet Reservoir The North
Burbank Ynit Tract 97 Project’, SPE 5802,
presented at the Improved  Ofl Recovery
Symposium, Tulsa, Oklshoma (March 1976).

Pang, H. W., Fleming, P. D,, and Bonesv, D. ¥.2
"Design of Preflush for Commercial Secale
Polymerflood 1in the North Burbank Unit", SPE
9779, presented at the Second Joint Sympostium on
Enh:inced 011 . Recovery, Society of Petroleum
Engineers/Department of Energy, Tulss,
(April 1981).

Bruning, D. D., Redges, J. H. and Zornes, D. R.:
“Use of the Aluminum Citrate Process in the
Commercial North Burbank Unit Polymerflood”,
presented at the Fifth Tertiary 0il Recovery
Conference, University of KXansas TORP, Wichita,
Kangas (March 1983).

"Subterranean
Permeability Cortection,” (L 8.
3,762,476 (October 2, 1973)

Formation
Patent

Needham, R. B., Threlkeld, C. 8,, and Gall, J.
W.: "Control of Water Mobility Using Polymers
and Multivalent Castioms", SPE 4747, presented at
the SPE Improved Oil Recovery Sympooium, Tulsa,
Okishoma, (April 1974).

Thomas, C. P.: "The Mechanism of Reduction eof
Water Mobility by Polymers fn Glass Capillary
Arrays", SPE Journal (June 1976) 130-6.

Moffiet, P. D. and Mitchell, J. F.: “North
Burbank Unit Commercial Scale Polymerflood
Projecc~Dsage County, Oklahoma™, SPE 11560,
presented at the 1983 Production Operstions
Symposium, Oklshcma City, Oklahome (Februsry
1983).
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