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T BH R AE A ST e R 1K P A B D
WEL )48 36 1) 0 P 0 28 D BEL 790 ) T 412 (3L £ 2 0
"5

1 JBHALEE

1948 4F-, Toms'"" 1 WAHE 7E A INA 0.25%
(1) 5 FH L N A7 TR P g ] (5 90 sl B B A1 24 50% ,
WHIIT T RBA Y AL T B FEHE . I 70 4%
AEROIIFSE , R DA AT A 3R A 0 B LB AL 55
ANTT AT BRI

TET I R R, AL ATE R 7 4
P, S B AR B S SR, E BN Ry
AR A TS A . Lumley ™ #2 T 2 MUY B
G (F 1(a) , IR AL IR 2 A
i, PRI AS B i A8 HAg R0BH B 1T 7 i it aod 8 X
BB WL P e R IR B A8 (5 R Ao 286 B 2 Jl 3
T B ARG T 2k 3 X v iR 3 A i R RE RORN Bh B A5 36
foff b 90 DX S MRS, 0 B R B s . {E A
WKy, A IR YR A A A sth B ) R T 37
EJE St ] i A 25 7= A D PH B4 . Hineh™ A R 3R
B W2 A A 3 D Y DX e e e X A
TR FNE I 7 W5 | R R A W 2 1 58 2 ih) 32
B, DT S BOCRL A 2 BE MRBEn , 35 B &
il 2 9 DX iR B P T S PR . AR TR T, B
B A 52 B PR R S R IPEAR L, BT LR G
LR — HAL T Eh A AL G 72 W PR S 28 R
ZHIIHAE R A PLHCR S . R, Ryskin AR, £
T SR Wk P 0 Fh LB 237 B, 2k P S R A
WL ; MM 55 i, R A WL AR =
T HH AR 3k ol 2 LK 5 | V5 R e 3 2 e T 3
T TS AT A b s i L Py = S A

R 25 DA JREG W R B A 7 A ik
BELYE Y DG . A R0CRH B 0% 385 0 %t T 37 0 BEL -
ANEE RBE Y5 T BRI A7 1 P R ke G
YER . de Gennes'™ Ay, RV BE i It 6 o7 28 T SR AR
1o AR B[R R 2 i) 30 2 30 20 14, 9 L L R
I RAE WL APAR , RS R A YA SE R &
WA R, Al AR A h A i SR A R A BT it
7 1 i S A e A 7= A U B T B B R . 7R
it 1L e 7 728 TR X, SR W 2 AT Ao I S 3
e I3 FE L BE B, IR A A7 A A AR TE 1 £ 1A
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WIAFAE IR A B WL, R RGP R T itk 2
I, IUSL A SRS WL A e HE A 7= A B o
7T PR EL P T A7 A e 2 B4 00 T i S A8 B e 2, BT LA
B A A B 2 S 7 TR DTk . (HER G
B R SR PEAR S, 38 AT A S8 T BOE AR
P, H RT3 E s RE 5 R A ) B
SRR Z 8] SC R AU ARSCHRGE . IR, — 22238 (el
BELFR SR AR B A FHEA T T A Pt i, O BT 1 W]
Je R 3R G Wb A 2 SR A AR I LA P

A HT ARG Pyl L7 R AT TR T
VB BRI BR T SR W0 AR B i P it B HE 5 i Y 2 [1]
AR EL AR o i i — N A B AR IR S AT, A
RE Il BEL IR i 2 P9 PR 2540 LSR5 1
L AL K e — B UGRER S Y BE AL E .
Hb, FIRPETE—E R bl LAE 7R 55 Wi i D
FHBR G , LG e i L D BEL o e e 2 2 1) T A
BG40 Virk ™ P H AR IBH IS . A I, D BHL7H)
i LI SEATL LR A A T 2t — 2P 58 3%

2 YEPHA

VS T BEL 1) 7 9 TR 7K R 4 R e 7 UL T 20 1
0 S0FEAR . BlE a0 R 55 E AR H HLIh AN
W I A, 1 TR 7K R S H R H T A7 21 F A T A
J22¢ ) Mitchell BE RN F T 1997 4 7E 55 [ Barnett
Hi XSRS T TR K R 2, TUA SR AR ICR S
= 20% , FERA KRR T 65% 7, )5 iRk
H 24 AR PP e 31 52 [F Haynesville . Marcellus
Woodruff Fl Fayetteville %510 [X., B i b A %4 sh FHAE
BRI AR IR A SR R ™ I RK R RS AR
JEERELAC, PRI, i B 751) S 1 VR 7K R it T 1) i B )
Bz —o BT, E P A A% K e B 7 3= 224 K
JBE B TS DA Mg S R P S5 il LA
21 RHBEHTF

KRR EWEA RIS G ALLF Be8E
YibE A BET, H TR RARGY
BATIE B R e A . B S S P o PR TR R T
FEE R RS 2, A SRS
ZREERE , ELNEE A — o i 1Y T A5 PN T TR T
o Wyatt FOWF5Y T i i b B R BB EA T
T A 20 mg/L 4 25 200 mg/L i, Ul BH. % M 29638 52
35%. Sohn &5 kIR, BT YT (] %o 2 Jir e rry sk BEL 14

RESZ I EL G, IR 2 B T N SRR o T B
ARIZTERD G BEAR U HUHE BT BY DI Aot 1) 2

SN, # U B D BHLA: 8 32 0 Ak R
AR A . Sohn 25 & BH, 7E 30~50 “CILFEIP,
Wit T T, DR PR AL STERE . AT TN R
TR 5 B R A 52 kA AT 7 BT 1 e
AT, {H Pereira S5k, 2416 B TH S, B
HR I TR AR 3 FHE R RS I, =
FORBATERESG R . AL, Sohn 25V IR % )L, NaCl ()
TN 25 4 5 o5 e i D BELBE 7 o 810 4n, it 2y 50
mg/L 1Y 85 JURE , XoF T 45 VK B R 500 mg/L 1) NaCl £
K I8 RHL 24 2R 21% , 1117 X638 7K 98 B4 4Sh 16% o
X T NaCl g fin AR T 4378 (] 1) SV E
M5 A B IR A 2 6 A8 T i T SRR, m 2
TR R U BEAE fE . Hong % & i, 55 NaCl
75 B TRV H AN ], B K C LR 8 (38 o, 8 SR
VSR FAAIR, 3 AT RSt M MR EE I KCLAR R T
HF IR AW THERIPERE N, S S08 BH 1%

T3 — PPz FAAE SR BEL R 9 K 4R 1= 4 T AR
J§E . Singh 5 & B, WIUKE /i &t M 10 mg/L 2 /& 2
1000 mg/L i}, Y BH 2R I 1% 2 61%., Kim %575k
— 25 R H VB AN B IS o e v 348 o i e 1
B0 T A KA R R AN, MRS i
M 25 mg/L 14 % 200 mg/L I}, 3 B 2 M\ 7% 384 &=
31% 5 i A Mt i0F— 26 388 &5 300 mg/L Asf, i B %
HIREZ 28% . 1%/ I8 %2 BRI 116 i L E A 32
S IA] A 520 . Hong 255 2 B, DR &
10 mg/L B3 BH 24 5% , IR it > 200 mg/L Aok
P A 31%.

SRS B — 2 IR B AE 7, AELIICRE K o8 S 1)
KA & 5, SHIEL ARB 642 0940 1
BEK WA NI 55— A BB 2 5 R W R At | i i
SRR BE o PRI , 38 A T P Sl 2 e MU
R R RAR R A WD RE . Singh 47
VR R e 2 B WIS 4~ 1) S TP I WIS - 2R 1R s
Pk e B A AL SR Wy, A I o 10 mg/L B, sl BH 3 45
AT T 27%.

25 LR  WICHSE AR T A 1 ik BEL 5 AH X ASE A1
SUETE SR B2 T, A RE AR B A X A 5 A sk B
RIS IS AR R 6 1 B AT e w R K
JE 28 BN
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22 EREEW

RN ot e (PAM) B2 AT 2B ) d v FH ) 9
BELFRD , DRI Ay A 4 Tk A B A 8 P o5, 25 0 1 381 g A T
GyF BT, B AR G . HET,
AR FZLHCIR R G Wyl A AR 2 T8 iz
N H
22.1 BHRREEY

Sung Z YR H, A S mg/L BH 5§ PAM 1] 52
PR RCRR B, 1 L 2 5 AN B k8 1 e g 3
T3 N B e KAELS PR8N 5 mg/L i}
BB R A 18% , iHh 25 mg/L I Us BHL ik 3] e K AH
K 23% , find 251 % 300 me/L I, U B #R % N
20%. Zhang 55 °THESE T N IR (AM) 5 N 9 TR
(AA) LM P(AM-co-AA ) FR R B A1 | 2% 4 3
Yo~ 10 mg/L B A998 FH 34 42.5% . Brun 5%
WF & 1 AM 5 2- T J Bk Bl 2k - 2- HY 25K T sk 7R 4k
(NaAMPS) iy £ 5 ) P (AM-co-NaAMPS) , fill & Jy
10 mg/L I 4 98 B 2% K 33% , & 9 100 mg/L I} 1)
VP 22 60%., Eshrati 25 HF & i) AM TN 5 Tk
AR T FERRTRER (ATBS) (LY, Jin i 4 10 mg/L
it AR L% R 52%

BiKGE G REVREREY T F48 L5 A
B K 3 A T 1 /K s AL 3R ), i K 6 1A 22 ] )
AHEAE R AT IR 180255 (] W 26 S5 4, BG4 %6
s B AR ATV RR N AM AT 7S e S0 T
T PRSI A T SR BLRUK GRS IR Y B
FTRE WU 7K LA LA K fife B X0 s BH A
PERSZ I, 22 R0 B 2 I i Fr 484 o 222 B0 58 4 ) D
TR PR P R A 3k S PR A K S A 4 VR T PR 4y
T NEEG AR R FRAE TR WA TER R
W B K AR LU B8R, 9B 3] 5 T E AR T R
S RN N R N R 171 N 1 G 8 = O o0 R
FRRA W, Vol BH 28357 B 5 K A B 3 R TS R o

TR ZE A W e — ol LA Sk 5 7 1 1
Gy FIORE, 553 7K SR TR AR e (HPAMD) Y5 VR %)
JE i 9 T v i R AR [R] 2, A 8 SR S R TR
FE T B T B, LV Vb B AH N T R . Bhambri
SRR T R N-SE N R IR BERE (PNIPAM) £E i i
H R e BEL RN, &5 S & B, i DA 100 mg/L 1 &
400 mg/L I}, Y3 PH 2 N 15%38 28 48%., [A) i, i
9500 mg/L BT, M EEAK T 33 CHT Ay v fH %
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2 45% ; TR BE 25 T 33 CH, JBH R IR 2 5%, 1%
J& B T PNIPAM A9 1% Il 54 % f% I B (LCST)
33 °C, & T IR B I, PNIPAM HH 3 /K P55 75 S i
TKATEIRAS , B PNIPAM A 23 5 i & A= A B AR
JFE T 1) 555 DR BE SR

S SR TR 7K R B RELAR A P S L (ER T T
YRV A rp R B K, RA WX 2 0 AR ]
Z0HR TR I AT 8 i A B AR A — AN TR R T
1], Kot Bismarck "“*' LISl 2T #1012, 2'-fH%& (2-
H - N-(2- 32 3L 2 56 ) N ke ) S 8 A ), 51 &
BE AM il T HAMARAIRECEASY . BR
FEPATE il T 2 Bt , (o SR 5 W A AR X 43 T e
1%, S BORE LW/ 2 T B4 X A 25 A R T O BT 4
T REAR X )20 % . R T IS B 4 2544
FaE , e A 500 mg/L Ff (3 BH %2 55 56% ; 15 > b
JZ U R R AR R A 1) 4 L (86 °C) B, it HL 7
25 B WS SN 2 F B A, M
M 4.43x10° g/mol [ % 2.6x10° g/mol , 35 2|8 /1> Hl
EOEMET

PAM I3k BHA: REAR IR & AR R AW (R
PrERME A BT UIRS e MERE2E . i I A AMPS \AA
R 7K B A 18 P R A TG e T SR A ) e iR
RER A Tt m . PR R EY A BUNA K &,
BEBEREW AR T 2 4%, RS T el
KRRz W
222 SLRRESYM

MARRG Y BBAME T s B4
SRRV R T R R AR, T2 EBIH
REAE o BLAM, AR R AW e /K b i 4 1l s
PR 2 FEHE T ARV R v 75 B a8 B 1 7 A e
B A b2 [a) R ELC R B, XE DL IR
FHE 2T A PR 75 i A B G B R Bk, R
FHRAHZLBCR Ak il 4 10 S ALK 7 2L (W/0 ) Rk
FHAYBOR A B 44 10 KA K " LI (W/W) |, TE 3L
i AR PR TR B et VKB B, R R BRI
RIS H bR MR K

XI3E A5 o R AR LR R A T — Rk
FEPEVRBE I, 7 84 s P B AT 58 4 i 5 i >~ 500
mg/L i, I B3R AT 1K 55%. BRAE B4R H AL
VORI % 1) — T B RE LY s BEL ), L i st
[6]/NF-300 s, HTE 1000~ 1500 mg/L ], el BH % 34 5]
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RS, SEplUatk, s 4245 AR HALIh ST R I R Us BEL AR W5 F 351

65%LL I

PR AR A BUR Gkl 4 7 —Fh el &
WA 7= H K B ] B4 7 L VRS REL AR, i S 2000
mg/L B}, 7E 35 7K H 102 s RIRESE 4 7Kk 1k s 7655
JoT e FE 100000 mg/L /9 K. Ca™ \Fe’ I h ¥ fig
PR4F 60% DL 1B BH % . BT 100 4573l i 4 BOR
Bk A& 1R AR ALK AL LRI BT, 75 98 s P9 R AE
SEASVEAR I R 2000 mg/L B AU BH %55 81%.

LR SHL 1) B Tt FsF (i) PR 5 4 A o, PTG A 3
Y K HE e 2N BVECED A 2K . (B ik 7 3
VRV B 7R3 B A R A ALV TR R T
JEZLRHER T B 23 1 LA 15 YL s I3 R R 7K e
il ISP A M LA e A il 7, bl 2L s ) A4 1 [
TCE 2 = A B K sl R HE K B Bk T
“IRAL AR FL IR R BEL 7R 7 A 7 i R O R B K
A HLIE T, SN 2e AR (H 77 A 80 i
ANt WS BH RN AR XS 43— o e AN 0 B Il AR 2LV R ik
AR
23 FREEMEF

LA R 0 55 A8 110 2 TG 2 391 77— a2 K
VRIS T AT [ 42T R PRI HUR I, 3 L
IRBE VA B T e T AR 2 2 0 1 e B 2R LT
RA VI, DRI 1 7 2 e At ]
FTFURBH . 2 1 V398 7 SCHRHRAE B 2% 15 1 7 0

FHH o
F1 REEMEFIEFER

BN it (rfﬁ{,) e S
kg7 ODMAO 100 73 [48]
WP A ZA 200 83 [49]
300 73.7 [50]
CTAC 75 51 [51]
s 25~150  60~78  [52]
:ﬁ%%égam% 100 28 [53]
SDBS 32.5~48
SDS 28~44
B 50~250 [54]
SLES 26~41
ss 20.5~33

FEAT MR SRS PR ) B A A R R A
[ AN == e B 2 IS eI =R T TR 8
Tamano %5 & B, Jini= 4 100 mg/L 1Y 3F =5 F & 18
TP R — L4k (ODMAO) AU BH 6 A 34
73%. Wei %5 I8 T PP T2 1T I ek 70 = e
TR IE e (ZA) FH i I 98 B, 24 200 mg/L
A () 9 BHL38 1] 3K 83% 0 R FH BH 25— 2% 1l 37t 14 751 1
Sk U LT B, 5 I — 5 2 B K R AR A AR
I, HH 8 A BH S 2 0 PR SR
HABIEIE e BB R ", R6 aDski ™ #fF 58 T
PH 23 - TH 1 M 7S b 2 — H 3RS L8k (CTAC)
FI7K A% R B TR 5 7 0 ) D PR, 22 B0 2 7 300
mg/L B AU BH R T 35 %) 73.7%. Suzuki 254347 T
BH B 2 1 35 P 57 ¥ 20 3L T R PR L Sk e Aok
o R AR TR A5 Vs WA T sk BEL AR mT A5 0, R B & R
100 mg/L B 1) ik BH % & 28% . Abdul- Hadi FI
Khadom 4387 % b 7 BH 6 1 3 10 346 1 751 -+ — e
LR TR 9 (SDBS) |+ — ke I M2 4 (SDS) . A
e e B ok A P2 1 0 (SLES ) A1 AT S 152 41 (SS) A UL
BEYE 8 , & BIX 4 Fh 2 1 18 4 500 A% sk BEL A R/
JIiiJF 5 : SDBS >SDS > SLES > SS, H.ui fH % fifi
QJ(1 sl TIOR3 1 (W - 5 5
W I A A TR ) 396 KT 3 A0, X 2 o TR TR R A
Bt 978 B, VA B S 0 DS B 5 B A DA L T 11
B, 4 A4 DA I 3 A i A AT 4 s vs B
YEM.

55 R W BELR R B 2 T i A 750 sl BEL 7 94
B RE ML S APAEAE LA T s (D 7E = Y 1)
TR T 7R 05 TR M R 2548 B iR R A
N I SR, R U BEL 3R R e o 5 (2) R v R A
T e 55 W0 200376 376 768 3 I M SR B8 A 7 A A R
Vol BEL , PRI I A7 7 e R L AR B s ) e A5 (3) P
B PR TR — B LA AR R R SR HE B
PR 2 1 A BET5 e
24 REY-REEEFESER

I I R A Y AT E S BH AR, (25
B 53 AT 4% A 2 ek AUl BEL A/ FH ) S T 3k R
B, T TET I I ) 2 ke A EL A T ) ML B e
ik PRI BRI IEPER I ARG W @k
A 22 10 A8 AR A AT W — 43454, T 28
ARAG A B S BE

http://ythx.scu.edu.cn



352 WomofL

2021 4

Kim %5V HF5E T RN MR (PAA) FIl SDS IR A
WA R AE NG P I BEAT N . FEAK pH A T, PAA
B BEAR, 2R s 5K SDS 5| A PAA VR AT
TE L TG P57 o T AR A W5y T Z M 46 7 1
SR AW F R EE A 1, T o> 78 K, i
1135 246 = ek BH %2 1 H 19 . #F pH=4 ], 150 mg/L
PAA+2307 mg/L SDS A48 BH % K7 35% , i B4 )
150 mg/L PAA AU BH R A 16%.

Matras 555387 T R &AL M (PEO) Fl-H75 bt
= W IR AL (CTAB) & AV RAE R v BELF 4 7T
vk, 2R ER B AR RE G TRE Y ME
TGP PR O R, S5 — R AW A,
FAHEER AN A$E S T M RE . Fakhruddin
TIFSE T PEO 1 SDBS 42 & W W A0 Ul B4 , TA
R B AN S PR 2 18] B AR BAE S EBCR A
W 53 Bl D IR B A8 Sy fd e iR, SDBS R4 7E
PEO 7r 4k I, #F1fi #2517 PEO R BY UM R , ik
FIHRE U B RE A H Y

Liu VBT T AR B F %1 PAM A CTAC B &1
WA DR FELPERE . 7F Re=28, 000 FIYRLEE K 35 °C 14 4%
R, indt A 60 mg/L ) PAM 1938 B 2 g 50% 5 111
60 mg/L PAM+100 mg/L CTAC 1 Ui BH 2 I 7] ik
70%. AMBATTIN A, 2 1 1 390 R R B ) 22 TR A i 7K
45 45 VB I TE 2 v D BEL 1 8 b 5 2 00 I B AR
Mo TEWH , CTACTE PAM JA [P iU, CTAC
() 5 7K B2 56T PAM 1) i 7K 35 AT B A2 7K v, CTAC
(2R 7K Sk S 23 oK, -5 R K 77 A B
. CTAC BEH A B 1447 PAM %52 55 Y i 1 1)
S, DA T e el B R

3 M ERERY I R

AR 7S 12 DO w10 A 1 £ N e
TR AR R pHAE LA S-S5 I £
By o5 ma s BH 1 BE
3.1 EPEFIRE RSN

P T 93 BEL B A B B 98 B 5] 53— sk BHL BT ik
Z R0, R IH v BEL 7] e 8 o vk L e A T R
Kim 5 BF9E T PAA ¥ B2 X Is S B8 B 520 , & BR
Bl 75 PAA V& B A 340, sk BHL 3 S8 14 )5 98, 35 3] i
RV BH 28 1 R 5 W vk FE PR N “ e BV FE” . Sung
AV Kim 2555351 FH PAM A I ik BEL 77) 45 291) 2k
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IG5 R . T HK4 G R EWETEHK 4 SR,
V8 REL 23 i e P35 1 15 o 3% R % 2P 1 Vs P PR
S AR R, Hadri 557 & W BH 25 2% 1 T 1
CTAC 119 BH 2 B v 12 38 Ty 34 K, 91 88 2 1
P74 SDBS . SDS F1 SS %5t A 5 BH B 12 i % 1k
RIS IRBHAT R

WfiE R A YR E IR, REY TR £,
Gy FEER S Z | ST UIVE A R LT T A &
i 437 e AT, {1 BE 2 4 AS PT 386 RE R, [ B 280 B
B 2 S EORAAR A TR SHBE 138 K, S I T B0
Iiﬂﬁ?ﬁ%o JIL7J<?%%%%% B 55— U D BH R I
RREED Sy 420 e (e s 1 X 2y N =
HEBRSFHNEGENE, B TR YUIERT
FI B fif 255, DT S5 B RH 5 565 — Y ik BH 4 e i
PR T YU B R TR A se S Wk AT, 46607 =Xl
I FINGEE A oy T a6 15 FaE LR s
(i) X1 45 25 4y , 80 St 0 i U R S A IS o, 2k T
ARSI

Xof 2 T 17 A 7R S BE R ke i, R B K
e i RE ARV B A BT RIS SR 454, S R v i B o
3.2 EFEFIAEXN S FREN T

R G WHART 3 5T 1 2 5 e 98 B 1 g 1 E
SR — . Kim & % BB RS MU A X 51
Jo R AN G0, Sohn 255 % B ¥ Ji e b, A5 25
RIS . Zhang S5 WF5E T AN [RI AR 207 4L
R (AM-co-AA) FYIBHFRRE M BETE 10 mg/L 251
T AR T B 1.5% 107 g/mol F) TR 4 ot e L 58
Py D BH 24 (42.5% ) K T AEX 43 BT it ol 5% 10° g/
mol A4 T #5 BBE i 3 3R 40 1 0 L 28 (25% ) , 158 B 9 L
5Pl BH RN AR 53 i 2 VI G . Al-Yaari 55
5T T 3FPAE X 43 F it (3% 10°.4x 10°F1 8% 10° g/
mol) 1 PEO 75 Jill & 4y 50 mg/L IF A4y B fik L & B0
VB BELYE B Bt A X5 1 5 o () 38 0 T 3 5 . X 2 P
TREW W R 5 R E WA o BT A e,
Bl & A AN o F B 3R, o FHERG K B A
T4k 2 (AR 7S Ty PR 2 R BG I, aE e RH AR b
Jin. McCormick F11 Morgan'“ 2 Ay, Yk B0 ) AH X 43+
5T v D L AR R o HA R AR X o B
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B PEAIE 1Y AR 43 J5T £ 1 B ) LA PRI G S
(AR BEL T BE -



%385 % 24

Wrot, ERUIE , K 4245 AR Ll SO R 2P BE R 7 0k 353

3.3 BBEFISFEMRI R

ek BEL 790 £ i, L 2 B AR TR I Bk~ sk BEL 5]
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I8 RELPE BB G T IS R D e 45 R AR e 4o 3R IHT
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G TN E G —E BT FRIP T REY
TG 2 By Vg (]S 9 2 22 ) 1 A 43 1A A
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FEV R oy TR R, s 8 s B g . b
Ah HE BT BB LA /D A S B e s R
RESEOR ; 2% 6 S B i, SR BRI
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Singh 4538 1R M 5 43 PAM B4 1 B i I 1)
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7] 2 T 0% 1 R VR BB P 0L, /DN T P U BEL 1K T
KM

AT AR R AN ) 24 TR B 750 174 ik L 2 i 52 el
ANTR], EL SR H R 22 500 0 BEL 1 REIF 9 #0 3 F E
AT P EE R R B B T Y. Fox Ml
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70% , 17355 28 /INF 5% 208 BH 28 75 MR IR 2 g
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9.0~10.73 m"/min, 1& H # 32.28% , fx = H 7~ i
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Progress of Drag Reducers Used in Slickwater Hydrofracturing of Unconventional Hydrocarbons
CHEN Hao', BI Kailin’, ZHANG Jun®, LIU Huzi’, ZHANG Sheng’, FENG Yujun'
(1. Polymer Research Institute, State Key Laboratory of Polymer Materials Engineering , Sichuan University, Chengdu, Sichuan 610065, P R of China;
2. Shandong Tongli Chemicals Co. , Ltd, Zibo, Shandong 255000, P R of China; 3. Shengli Oilfield Shengli Chemicals Co. , Ltd, Sinopec, Dongying.,
Shandong 257055, P R of China)

Abstract: Volumetric fracturing is the main stimulation process for unconventional oil and gas production. Because of high pump
speed, large fluid volume and large displacement, the fracturing fluids are required to possess the properties of continuous mixing,
low friction and high flowback rate. Therefore, the "slickwater" fracturing fluid system is demanded. The core component of
slickwater is polymer drag reducer, which directly determines the performance of slickwater. In this paper, the recent progress in
the field of drag reduction in terms of drag reducer properties, drag reduction mechanism, effecting factors of drag reduction
performances, were reviewed. The application situation of drag reducer in slickwater hydrofracking for unconventional oil and gas
production were introduced. Finally, the future trends in developing polymer drag reducers were outlooked.

Keywords: unconventional hydrocarbons; slickwater hydrofracking ; drag reducer; drag reduction mechanism ;review
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Kinetic Parameters Determination of Crude Oil Oxidation by Accelerated Calorimeter
YUAN Shibao'*, LI Lehong'?,JIANG Haiyan'?,ZHAO Liming’, WANG Hao"*, WANG Jiao'*, LI Xufei'*
(1. College of Petroleum Engineering,Xi’ an Shiyou University ,Xi’ an, Shaanxi 710065, P R of China; 2. Shaanxi Province Key Laboratory of Advanced
Stimulation Technology for Oil and Gas Reservoirs (SLAST) ,Xi’ an, Shaanxi 710065, P R of China; 3. The Ist Oil Production Plant , Northwest Oilfield
Branch Company , Sinopec , Urumgqi , Xinjiang 830011 ,P R of China )

Abstract: In the study of air injection technology for enhancing oil recovery, the kinetic parameters of crude oil oxidation are not
only basic data, but also can evaluate the feasibility of this technology in the field project application. In order to clarify the
oxidation kinetics of crude oil, the accelerated calorimeter method was used to study the oxidation characteristics of crude oil under
high pressure adiabatic condition. The results showed that the ignition temperature of crude oil could be determined by accelerated
calorimetry experiment, and the mathematical model of oxidation kinetics of crude oil could be deduced after the experiment data
was processed by using kinetic theory. After the calculation method of kinetic parameters was obtained, the activation energy and
pre-exponential factor of crude oil could be calculated. Compared with the conventional methods such as thermogravimetric analysis
and differential scanning calorimeter, the accelerated calorimeter method was more close to the actual formation condition, and the
determination results of crude oil oxidation kinetic parameters were more accurate, which had good promotion value and application
prospect.

Keywords: accelerated calorimeter; high pressure insulation; ignition temperature ; kinetic parameter
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