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Abstract

The Longmaxi Formation shale reservoir in southeastern Chongqing exhibits complex geological
characteristics, including low porosity and permeability, high temperature, high salinity, and well-
developed natural fractures. Slickwater fracturing fluids play a crucial role in its reservoir stimulation.
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This paper reviews recent advances in the performance research of slickwater fracturing fluids appli-
cable to this reservoir, covering drag reducer systems, mechanisms of action, optimization for tem-
perature and salt resistance, field applications, and future directions for technological innovation.
Current challenges for slickwater fracturing fluids include high-temperature degradation, poor salt
compatibility, and balancing proppant carrying and flowback. Future efforts should focus on break-
throughs in molecular structure design, development of environmentally friendly systems, intelligent
regulation, and efficient proppant-carrying technologies. These advancements will facilitate the con-
struction of high-performance fracturing fluid systems, providing critical support for the efficient de-
velopment of deep shale gas resources.

Keywords

Longmaxi Formation, Shale Reservoir, Slickwater Fracturing Fluid, Temperature and Salt Resistance,
Sand-Carrying Property

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

o HR 2 TUA AR AR E R TR R X, BARALBELRIE 3%~8%, E%E % 0.001~0.1
mD). HR(120°C~1407C) =l L Z /K L EE AT ik 20 x 10% mg/L LA b)) R RINREGE R G F5R1E. N
LI ZE A TEE RO R, BIRKEREAREEICER. &R, SRASMA S ERSUETF .
T IRK R ZER0E I E N SRR, TEM)E P RE R s %, IRFATUE S FIAE ). R, R
F AR K R R R BT EE . BER0 SORHEERE SR T PR, R ARG L MR R R R,
PEFHi 2 BOEBUR -

2. BRKERGRLEREE
2.1. BRI

2.1.1. RASHFEEY

BRI TR R AR T 501 IR R 1) A 00 ok At Ak RO R B8 A g M A W R K R S AR BB o 3R
53T R K A AT I R A T RENIE , TR AR e ISR P e S5, 2 SR TR AR . Wyatt [1]15558 53 K
B I35 0 SR 00 T, R R P R B DR I L LA R A R DL SE SR BT DI B RE ), HLUAR R SR VB BT L
s T U B RS SR T AR, IE SR T 20 T B R 8 5k B X 4% 45 W A R A 3 1 22 R ME RO B R . 2 T TR
KZ, Lim [2]50 LERIR G B K SoPE 3 IR RS 48R . AR T iR e DR B v o I P AR SRR DR BEL 2, 1 e
PEJG BN AKVEEN BEAR T S5 MW, B CR TR B s By v B UK. stk gE, Tian [3]%%
KR PR R BEX B IR B AT R N A et s TR 25 AF T & B P2 T 2 3 i B B PR IR R LR R
R, AOUL A B R B FL X 4 I B, e A SEILIRL BN BE ) PR S T E AR T

TEFRISE 2T, (R RIG X2, Shi ZE[4]BCHF KM : RIEERSYOHTK, DG)SFMEERS
CRASE LhE, PEOYR LA R EIRTHHUBIVINTE. 248K B [ & v 100 ppm K, 20 ppm PEO + 80 ppm DG [
U RIR P (DR) 5 4l PEO WAH 2, (A BTBY VIRl 70 R E 1o, HU SR A W LL AN S
RAEPPEO:DG < 1:D)I, PhFRISHO)EIEHE, RELEEIEFPFEN . X5 Novelli S [5]11) 45 10 (BE NI 14
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fi R RSN —8L, (HRE— DR b RSB R 18] 2 500 5 A MERe = 75,562 B, T{EM 24.42
[z 8.81 J5EH).

2.12. EEESTREW

R TR A I Fie (PAMY) B AT AR 02 H RIS B )2 1 BBBE ). B ES 1 PAML Sl 51 N 22 [ (an
AMPS) 8 KL A (W1 C12-C18 kedik), nl il & i #h A i K45 PAM (HAPAM). 5 [EHi[6]55A B+
BEBLK AR PAM, TEH LR 10 x 10* mg/L 2614 T, WFHZTTIA 61.8%, HIES#E32 m/s) T E
B AR ET I . LI PAM, Wl K (W/O) SO FLIBAUK K (W/W) 2 BB &4, LR AT R
SRR (<5 min), 7EBLIZNF & 275 k. 141, BlServices 2 W& Thinfrac &5 W/W 485
EW, AE D FER T TS B R 2 B 70%~80%, 3T HL AT BRI R HEBGHEAT T 1) -

2.2. RETEEFISER

S THIS 7038 0 E VAR T BRI TR 8% 25 1) SISk FELZh i, BH S 24 (41 CTAC) R Gemini Y3 [ %
PEFURILIR . Wei [71250F 700 P9 P 2 VS PE A NONON-= H-N-JH R IDE I e &R, 7 H I v i mp ik L
ik 83%, HIRHN NaNO, nf ik — P & FH HAEARIRARIR FE T IR BRI B o FH B8 T3 1H 5 P 77 5 /K A BR
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CTAC/PAM)R LA, DAMGsRAR RS E .

2.3. SECEVREFEIER

KA “REW + REIEMER” . “RB\EDT + GRESTF7 SEMENE, 0TI E K T2
PERERIP FEIRAL . 0, o 5kedt = FRIEEUbE S PAM EICI, 260035 P77 43 176 58 & W ek o) BBl T i e
W, RERS A NSRRI AVEREERE D N IRk X, FaEX . BRIRIX T, Hohamin X RkE
IR RIRTF 15%~20%. A28 3Ly BH )38 I 3.0% 167 F-120 A1 3.0%%> 5477 S-85, &
T OARFTEME - AR AR R, HEADIRA T S AIIRAE R E 0.0053 m/min, AHETH
VTR 7K BEAE 80% LA F
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3.1. ®PEALE

H BT 6 T 1 T8 /K 200 v PR B 3= A P B8 00 . it . VR UL A B0E Ut . v B Ui
REWH RS UIER T 2T UIRALRr I, M PR RARIR S /1, ZEeEH T 2R BRE SR
. BhORULIRIE R A YOI SR N ) R RS R ORI SREEE T, AEEIR AR T, st
(GYAHEBE R I BTk 5 = S AL, U0 Liu [8]ZE0F 70 A B I i G IR PR i 5Tk 7 BB 60%. i
PO TG H 2R A i i B 25 im) S Ve N B AT BE 45 A

3.2. BV RESSRRALEI

TE IR K R 2L S R RE 7 2 B T 3R A 0T 0 SO I 248 5 ) R L IR AR S 8. TR S 4R P i it
ACTR SRS TE B = 2 WRIR G544, LSt iy R A 5 (G) A2 SCHE IRV I DG B IR 2 o A5 W[OS T I S U e o
IAESE, G535 TR A B IEA R(R?=0.92) X TREEIEE K, [RHIX (<1 H2)i) G510 RE %
DIMHDG, SRZRE[1015EM 70K, EMFN 0.1 Hz B, GEIIN 10Pa, SCHEFIPIREEZ A% 0.01 m/min.
Ak, SR TR DT VI Re X B RD A D B O E B . BT ANE TS M KR 3R (0.2% FIZ-2 + 0.5% FZN-1)7E
80°C. 170 s BTN MF FAEF 90 min J&, FEEEAIRE4EREIE 20 mPa-s LA b, SCHEFRINT RIS IR AH T #1
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42. ST Z8H

KA CWEHA + FoRARER + BN MZ R LZ, W RERINE K ERB SR A TR
Biltn, TR HEAK 2(0.125% GHR-1 + 0.25% SW-1 + 0.2% C52)i8 i A ML AL R 8 75 C52 #7125 K
IR (B2 93.6%),  [RIEFIFH BHER) SW-1 R M7k /)RR E 25.3 mN/m, A3 TRARCE. £
of e LR R, Y8 FHE 13125 K ] THFR-2A 5 JHFR-2A Bei| 7 — P 47 25 70 1 3 7 0k L 791 122 8k BEL 771 7
TR ER K A R APPSR, B FH 250 51y 74% R0 75%; I35 R B, 1208 BH 71 B A R AR
e 28t T 114 B BELRT K HE 2t S PR 7, A R D/ o A T PR A% AR PRt T 22 4 XU
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TEE )N FAPR 45 K (A N- 20 Pk e G ) R 5 LA 6 AT (AR AR, MR B “Til i B 32 + e
BETE” FIXCHRES T VPR35 A GRS & PAM, 8 SRR RIS 0K s A e AR iR B 3 T &2
180°C, [AIISFIFH AMPS iR 5538655 257 BRSNS, 7E 20% NaCl i ik BH AT §E AR 3 70% DA . 7ERT
T 27T, A% CREW - REVEHER] - 9PKERL” = ot Ak R.

5.2. RERRBEERBERTL

DIASE JE R AR G I A 2y, A T S4B PR B (R R o A% BH S5 T R I A 0 S o SR s BEL 7R,
CART FEAE i BV N A, FERCVT FRMRR AW F4, R RAEVIBEIRFRIER] 65%, B TH5 WO FLilkiiz
T+ 30%. [FIBF, HEKEKDHCEREHA, BAERAIER, LB CRMAAER” o ERARRIEHF
FJ5TH, SIS B - AN EAR, D 0 20 x 10 mg/L FRHRR AL 2 FCbniE, sk
TEKIHFE 70%LL L.
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IR, ELA PR i SRR 1 R it ek BEL 77 RS A TR S R AR A R R TS 5 1), HoAZ O AE T i A R 5
THSEH S AR A AS R B B R G B E LR . IR A R R K o TAR AR AR (SR N-R 3T
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I il R ARAR B, SR T R = 4E AR G54, R BRI 28 30~50 mPa-s, R EIRFHEAPEE ST, B A0
RLRLRAE AT “#% - 587 aitirt, EMRBIYIE R T (<100 s )RS I B 45 0 DA4ERHISR BB g, T
TERBIYIEE N (>170 s )R ENEEMEZZ H S AT NS L. A ZF T RIEEAA R, H
EBTVIE R 50 sTHIE 200 s B, FEM 5 mPa-s SIS E 45 mPa-s, A RGE NI IS R4
JRM B 2 SR AR T oK
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TRV K R SRR PO S5 R, B S PR B R B AR . WEAUR T, BRI K A
FEE(G, 0.1Hz) 5442 S 1 2 IFA (R =0.89). m#IE 5] NAEBELT4E(U 6~12 mm GKLT4ER) S
REVIERK “eT4E - BoR” B M4, B GHRTHE 50 Pa DAL, Al 08I FE R B A 0.003 m/min
PR b4, MG S CO, - MK E A R ] [FR SEE « 2 - 30l - FRIER 7 ThRe. CO, MIBRTEIF SRR
BE AR DUA T YDA AR, TR RCHLRE FEIA 100 pm (4R, [ SRR SAHE T3 MUK A REETH 40%.
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BT B AR A (180 CI BRI B G EEI>60%) PR T 77 1 A 3ok v (A R el EL 771 1 A 9 2 Bl
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