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Abstract

Proppant flowback exerts an adverse impact on fractured wells. To eliminate or mitigate such impact,
avariety of approaches have been proposed in oil and gas fields, among which the fiber-based prop-
pant flowback control technology is featured by simple processes, easy post-fracturing operations
and rapid post-fracturing flowback. For this reason, an experimental study on the influence of fibers
on proppant flowback was conducted. In this paper, through laboratory flowback experiments, the
influence laws of fibers with different concentrations on the critical flowback rates of 40/70 mesh
ceramic proppants and 30/50 mesh quartz sand proppants were systematically investigated. Experi-
ments were performed under simulated closure pressures ranging from 5 MPa to 45 MPa. The re-
sults indicate that the addition of fibers significantly enhances the flowback resistance of both types
of proppant. For 40/70 mesh ceramic proppant, the optimal flowback resistance was achieved at a
fiber concentration of 0.3%, with a critical flow velocity reaching 0.80 m/s under a closure pressure
of 5 MPa. For 30/50 mesh quartz sand, a fiber concentration between 0.1% and 0.2% yielded the
best improvement in flowback resistance, while further increasing the concentration showed no
significant additional benefit. The stabilizing effect of fibers was more pronounced under lower clo-
sure pressures. This study provides experimental evidence for optimizing fiber dosage in hydraulic
fracturing operations to control proppant flowback and maintain fracture conductivity.
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Figure 1. Fracture conductivity testing instrument (Model: DL-2000)
1. RESRETMAMLES: DL-2000)

Figure 2. Flowback test conductivity cell
B 2. EIREHIRE
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Figure 3. Results of the flowback experiment for 40/70 mesh ceramic proppant
3.40/70 BFPRIELRKIEER
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Figure 4. Results of the flowback experiment for 40/70 mesh ceramic proppant with 0.1% fibers
4.40/70 BFIRL + 0.1%£FHE BRI LER
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Figure 5. Results of the flowback experiment for 40/70 mesh ceramic proppant with 0.2% fibers
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Figure 6. Results of the flowback experiment for 40/70 mesh ceramic proppant with 0.3% fibers
6.40/70 BIFRL + 0.3%£FH IR LI LER
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Figure 7. Results of the flowback experiment for 40/70 mesh ceramic proppant with 0.4% fibers
& 7. 40/70 BFRL + 0.4%LTHEER IR
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Figure 8. Results of the flowback experiment for 30/50 mesh quartz sand with 0% fibers
8.30/50 BARER + 0%AHEREINLER
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Figure 9. Results of the flowback experiment for 30/50 mesh quartz sand with 0.1% fibers
B 9.30/50 BAKRY +0.1%F4EERSEWLEER
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Figure 10. Results of the flowback experiment for 30/50 mesh quartz sand with 0.2% fibers
B 10.30/50 BAZERS + 0.2%AF4EERLHLER
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Figure 11. Results of the flowback experiment for 30/50 mesh quartz sand with 0.3% fibers
11.30/50 BAER + 03%F 4 ERLWER
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Figure 12. Results of the flowback experiment for 30/50 mesh quartz sand with 0.4% fibers
& 12.30/50 BRZER +0.4%F 4 ERELIRER

4.11. EER%IEE
AEAHRET 40/70 BER S 30/50 H A7 b i) =2 3570 [0 s St B 1A & s A28 A0 A 43 531

DOI: 10.12677/jogt.2026.481016 141 Frm RIS AR


https://doi.org/10.12677/jogt.2026.481016

Mikatk &

e 1~32 4 FioR, PZESCRE BTl v REXT 4T 4R IR B (e BAFTE B 2 7, 100 2 RARIEFH AR M
K5 A S M BB I 22 5, SCHEFDRIAR ST A K I RIORE A AR AIE LB 5 ) B 2T 248 DX 28 T 4 A s
S AR AR L (1) SR BB, DRL R T AR A O IR EE S i P 3R

TSR INRT, 40/70 H PR 782 MG FHALE N 0.02~0.10 m/s, 30/50 H A HERS A 0.02~0.06 m/s,
F BRI TR AR AR o I G R JERb R TH BE i JBURLIR] BEHE /0N, SO 2 30/50 HAH
WLA A JERD PR RIORE [B] e fish U5 2D, FRIH)Z LR RT HE R BALBR A A AN, A 5 T8 i v i i
P2 PR )RR B s 1T 40/70  H ZIPREA% M ar 0 SR L R T AR B K Befd S sE 4, S Z FLEE 40/ H.
BV, ARG BRI R IR, X R RERLAR SR 5 R AR LR A D R

ININEFHYEIG,  PISAS [RDRLAR SRR 27 4 9k P52 (0 S T 1 S IR AN R R, AR 4 4 X 25 T T
KR STAEFRLAR A R PR R L R0k B 2 75 oK s BE A G

T 40/70 HYBRiAZPRL, H T 4ERkE N 0.3%. ARARFRLIBURLR /N, SRR R £
FEMAKR, HABEZILBA/N, 75200 SR 25 4E 7 Be A/ WORL R T OSSR . BUR I = 4 I 248 8544«
0.1%~0.2% AT 4EAN BEAE SR FBURL IR T oM # 5 458, ToiE Sl A R I E A M 4 a5, T Ik BEAR A 2
0.3%HK}, ZF24En] 78 7 S R AHRAR TE BRI UINFLIR, 7B K S R4 i s (R0 A 8 4, K 88 S R )
N B TS HEAR E P, DRI SR AE S MPa (R A 5 70 T Rri& 0.80 m/s; M 4F4EIRk BEHE I 0.3% % 0.4%
I, ARRLAR BRI FLBR 23 7] COCIE N 2 474k, W R STEBR R AR, RIMIR 7R 2 W yIiE
HERRGEHE, L AEMLE ML RAE R NI, I SRR IR, S A R B (0 T AR

X 30/50 HALRAR A BERD, HORELF 4R A 0.1%~0.2%, kSR TR TCIE S I R L AE Y
Frefgnm, HaHOirEReish. MR A TERD I BURDR SE K, SOk R 2 i /b H S 2 FLR RN E R, 4F
Y X 4% [ T/ TG 75 vt VA B AT ST 28078 75+ 0.1%~0.2% P 2T 4 vl L0 AL IURE F) S S 125 ik o5 ) R MR 422, 4K
FERFLBR )23 () ¥ B FLBR R PIR 2544, A A FH b HE A Bt R BE 77, #E 5 MPa #1115 MPa I St is
3R F] 0.31 m/s AT 0.68 m/s; ALTHEMREHTE A 0.3% M LA B, FUREAR B9 R FLRR A2t B 2T 4 1) 5t g
HERR, IR R4 ToE SRR A s &, R N R Z R §GIAT, EREG R IERT, HERRMZF
R BIWT, FPELFLEMEEER IR, e FE KR 2 H AR 2 R R . RN, HRAE
TIORLIR AN AR G SR T AR DN, iR BE 27 2 T0 1 70 4 AR i Ge 5 SRR 3 — 2D FRAIR T 2R 4 R 20,
XA SRR RLAR SRR 27 2 R P B R . VR B BEAR 1 0 SR A

MG R 15ROV KE , ARHAIEETI(5~15 MPa) T, £F 45X AN R RLAR SCHE 77 A A e AR
R, HRARZERW RN RAESYERE Z T BRI . KRS N SR8 2 1 FLBR S P AR B 1 52,
YRR BRL RTINS FLIR 5 R FE AT I TR T N 45, KELREAR A S 1 K FL B AN 75 (R 2 4 BV ] T
Bz e G R J1(25~45 MPa) I, S-SRI RIEZ 0 R 52, FLRBURSE RIRRDN, £F4EW
L5 (AE IS R R ST I 55, RLAR T SR FLIRES M 22 e bl TR i, TR AN [RDREAR S AR = R 0 T I 7
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Table 1. Effect of fibers on critical flow rate (40/70 mesh ceramic proppant)
1. FUEXTIERRERIRIM(40/70 B B

I F-9% #, ml/min

M 571, MPa

0.0%4]- 4k 0.1%4] 4k 0.2%4] 4k 0.3%4]- 4 0.4%4- 4k
5 2.5 7.5 50 100 70
15 5 30 80 20 20
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25 7.5 30 20
35 10 20 30
45 7.5 10 20
Table 2. Effect of fibers on critical flow velocity (40/70 mesh ceramic proppant)
2. AHETIRFTRHIFIAN(40/70 BBFHL)
‘ A, s
Iﬂﬁ}iﬁ ’ MPa N N N N N
0.0%£F 4t 0.1%4F 4 0.2%4F 4t 0.3%4T 4 0.4%£F 4t
5 0.02 0.06 0.41 0.80 0.57
15 0.05 0.27 0.71 0.19 0.17
25 0.07 0.18 0.37 0.29 0.18
35 0.10 0.09 0.28 0.20 0.27
45 0.08 0.10 0.19 0.10 0.19
Table 3. Effect of fibers on critical flow rate (30/50 mesh quartz sand)
3. AHENIRFRENFAW30/50 BHARR)
‘ I, s
Iﬂ é}j_ijj , MPa N § N § N
0.0%4F 4k 0.1%2T 4k 0.2%2TF 4k 0.3%2T 4k 0.4%2T 4k
5 2 6 40 80 56
15 4 24 64 16 16
25 6 16 32 24 16
35 8 8 24 16 24
45 6 8 16 8 16
Table 4. Effect of fibers on critical flow velocity (30/50 mesh quartz sand)
4. AHEMIEFTDERFAB30/50 B AE)
‘ I, s
Iﬂ /%J:Ejj ’ MPa N N N N N
0.0%£F 4t 0.1%4F 4 0.2%£F 4t 0.3%£T 4 0.4%£F 4t
5 0.02 0.04 0.31 0.75 0.38
15 0.03 0.24 0.68 0.14 0.13
25 0.05 0.14 0.29 0.23 0.14
35 0.8 0.07 0.22 0.16 0.22
45 0.06 0.07 0.14 0.07 0.13

5. &g

(1) EESCIRHT T, Tkl 7 IEE T2 4EE s ned I R I e 2T 4EIR N 0.3%.

(2) MSEIRZERRAE, SRR IR SRR RE M & 5 156 THE F: 12 5~15 MPa Ik - HIEFBL S
JE SR AT AL RS, I AR BT 15 MPa 2 A PR AR Bt 15~35MPa ' - mi kBB, 2
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F SERRETAESS R . BIARIIRE I S T R

(3) XIT40/70 HFghL, LFYEARIIKZLIN 0.3%I0, FRIRLE SRR R, JCHAEMRH G T 37t

& E K. XFF 30/50 H AP, £F4Emfa e RURME IR, HEFIINRIZEZIN 0.1%~0.2%, & EilkET
VR R — D B

(4) ARLIFM T RMALEIRIEN 0.3%: ZIREL N SHEFIE 457 X (83 B 4% RAF Rk ge, W

I G TR B ST AR R 5%
530k

(4]

(5]
(6]
(7]
(8]
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