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Abstract: Limit volume Fracturing Technology is the effective means to achieve high yield industrial flow for deep coal
rock gas, on the basis of this technique,fracturing fluid is the key to fully "Breaking" coal seam, establish filling sand com-
plex crack network, realize Anatonosising-Desorption promote for coal rock,therefore, the focus of coal rock gas fractur-
ing fluid research is fully meet the field condition, construction technology and physical characteristics of coal rock.Focus
on the research of the friction reducer with high stability, instant, low dosage but high efficiency and on-line viscosity
change integration,a switch-type emulsion resistance reducer was prepared by introducing inorganic salt stimulation re-
sponse material,designing switch reverse phase emulsion polymerization technology, condition controling of Multicom-
ponent copolymerization and compounding desorption promote agent.The influence law on fracturing fluid performance
by important parameters of emulsion resistance reducer was clarified by combining Characterization and Evaluation of ba-
sic performance, the expected coal rock gas special resistance reducing agent SFY-2 was obtained with the optimization
conditions of hydrolysis ratio for 50%~55%, molecular weight for about 18 million and effective content for 29%~34%,
the stability is improved to over 50 day, the low temperature resistance is below - 15 °C, the dissolution time is reduced to
10 s, the viscosity increasing rate is over 90% in 3 min, and the viscosity increasing ability is strong,the highlight contra-
diction of convention emulsion friction reducer between stability and instant solubility was resolved,as well as provided a
guarantee for the online integrated construction of deep coal rock gas Ultimate volume Fracturing.By taking the advantage
of SFY-2, a efficient and variable viscosity fracturing fluid is constructed to fit the design idea of coal rock gas Ultimate
volume Fracturing, the variable viscosity control scheme is formulated and the construction technology is optimizated to
achieve the goal of "Breaking" the coal rock sufficiently, creating complex sewing nets, filling sands fully and supporting
effective. Performance evaluation of fracturing fluid indicated that: after simulate variable shearing of 170 s '~
1500 s'~100 s " at 70 °C, the viscosities of high viscosity fluid and middle viscosity fluid were kept 35 and 20 mPa - s
respectively; The drag reduction rates of high viscosity fluid,middle viscosity fluid and low viscosity fluid can respect-
ively reachs more than 66%, 72%, 77%, furthermore, the resistance retention rate of high viscosity fluid and middle vis-
cosity fluid is over 100% under high shear conditions, thanks to the good shear dilution of fracturing fluid. The correspond-
ing relationship between the suspended sand performance and the viscoelastic parameter tandfor the fracturing fluid has
been established, when the dosage of SFY-2 exceeds 0.2% (tand=0.84), the settling speed of fracturing fluid is obviously
reduced, When the dosage reaches 0.4% (tand=0.395), the viscoelasticity of fracturing fluid is significant, which is condu-
cive to high strength continuous sand adding for seam mesh saturation support, and increases the effective transformation
volume of seam mesh.There is almost no residue in fracturing fluid gel breaker,the surface tension is as low as 26 mN/m
or below, the gel breaker can effectively improve the wettability of coal rock surface, increase the contact angle up to
108.2°, reduce the desorption damage rate of coal rock as low as 13%. This technology has been applied more than 350
Wells (more than 2 000 stages/times in total) in the deep coal reservoir of Ordos Basin, with the advantages such as stable
liquid performance, high construction efficiency, the real-time Drag reduction rate reachs 84.4%, highly sand completion
rate, remarkable effect of increasing production,and so on,which provided power for realizing the scale benefit develop-
ment of deep coal rock gas.

Key words: deep coal rock gas; ultimate volume Fracturing; reconstruction of complex seam network; stimulus re-
sponse; low viscosity and high elasticity; viscosity control; desorption promotion

Rk T AR e X — KA ELTT A& 78 7 ) A B R
2021 4 11 A, W EE O ®)ZHASOKEHEH R 6-7
Bt ISR T R OARWHEA, WEREA O F 01 HE KB KR4 AR T 24 it T 00 A 58 1l - 3545

0 35

i



552 3 MR TRIRIEE TR R R B T R S e IR AR 2 b et o 1157

10 77 m/d B9 Tlk UL, bRl B A B = <
FEAR G A SEAE R 2 000 K LATR BT TR 5 K 5
e, FETT T PP RIS ST R P

RV R YRR CFAE, e o B, B
i Tl R RE, (R XTI (TR AR
BER PR | 4 EBEEAIT, BB, BAL AR 4 A,
 FEIF IR T UL S M R 1 2% . (RS
PR E, AR AR, F R RARAEST I 3,
e HETESZ IR, B0 TR ISR, b RS,
PRI, A M H SO R U TR R R, FE
QUSRS LRSS SR SEEN £l IR R 9 E 3
e ST, LA RSO O 2 M T T2k,
AT RN S, AT IR IEE TR BRI B
R, FE5F THE" R 0 UL, Y s RAE ),
HEAT S BE MR SCHEE, ST 8 3 I S SR A
Bk R L AR R

AR R O R R TR A SR PRAR BUR 4
A BT S B —, IR SR DA — AL s B
DA 3t T S R L SRR E R
TELC AN ) 3 B2 9 P 00, s A2 25 T 2R Bt 4
WPERERY R, SE I — IR R R 2 T
HIFVA J2 1 SO 28 P LR LA SR LR BEL 57y =&,
IR BEL ) e 230 3oL e MR R I P L e PR (R
R 9 B FH 2 R R S M FLVBRCRRE 1, TR A7 i iz
e i R A -5 0P A P AR A P ) 58 £ 8 i 5
i, F RS TR LI ALK, ST, AR
AR 0 °C LITF, LB e T A Ao vk 22
VA 5 A HOARXERTE, JCk i AL B T 00 2K R R
JEBEA SR | Rt TR, 7 e e B
i, L T8 R 8 BN, 5 e  H RE A A
TR R0 R DRI A5 120, 0 PR i S T 58 BEL Y . 35 48 o
UGN T T2 A, TR R URBH . S i 1
REARAEHEIRS 11 1 I A7 e DR JoJm, (R BUR RO
BB T R S, (H R R A AT
Pt 2 R R A i e T, S BI00E U oR
WA R e DR B L R0 T s
IR EE R B AR BT AR RS HE

Sy, S SRR FL BB | TR SBRA T AR T
JE DR e, e ELAT B AU A 9 22 oo I Ry, A
JRFF 5T A FLIBCR G BACKE 22 Fh Dy g 54 2R
AR NE 9 FF OGRS, i G P AR A
DRAE T R ARRUE P | Ak 0 R PERE s e A R
R (IR R Rk . DY UV RE AR AL, A7 B2 o 2
VAL e B EL A5 485 0 REARMEARIB A T AR 3 3%
PR R, SRR O HRp v, JEAT R T

SRR AR, B ORI R RER
R TR B

1 FARER

L1 RERESENEZEHERBRARE

B 1 e 1 2R 5 B A 2 5 LA TIG LR SR )
JEAA R, BT IF G SR FL R A B R, K R
SN IRTBERL | FH S5 A SRRV SR | TR A A
PRSI TILIR, MO SR AR IR ) 5 O
TR SFL RO SEL51) , 388 PE K R G ATLER SRy iz, e PL A
FHSC BRI o S BEA R PR BR80T
i, B AR b AR R R )T, MR RS
SRR B R 28, KRR IR B 45 F L S Rk T e
e DA [ (9 SEAN AN T AR, JE T 30 9 23 8] 25 4, B
F B VAR B AR 5, PRAE R LR BE A [R5
ol 5 PR TR s e SRR TR i P X 3 T i 3 A Bl
e, WO A, WA PR, WSS A IR,
PeEREA R
1.2 RERESSMRERERBRE MK
120 & BSOS R G M+ B R b 4

W8S FEBETT R

BIFFE AN S BRAIE S, T8 o 45 R R R, T L
P92 ) S St 448 T R 51, B TR AR
s e S R RRORAT I IREE HI B, i 4% | 7> S08%,
P RBAE L, MIRMIREEROE /N 2Rt B T4
W52 Ak, i R R D BE ) R4, T A R 4E IR
TR A, ST R 25 R B RS
o0 AN BB A TR SO AR R S BRI S, TR T g L A
b S i A R B T ) P R AT D 4 RN S A Y i
T

e AR BH IS T S ZR S M« A e BV T 0 ik
TTIPREA S B A AL, AR EEROIR B R T Kk
A0 TR, PHE I s AR R E— AR 4, IR
Vi BE, TS A S IREE M o

HRRE IR 0 4% L S 4% - 7052 R B R JE I [R] I
PEATPEREHERY, ) o o AP v B g it P T
TN, FEIEC P TP eSS I, PRAIE RIS 5870 I 52 )
S TG I (AT UL A, e B I SCHE AL RE )
1.2.2 2 AR it

PAZE W 2R B 16, S B IR 1 T2 4
BRI, Bt TR BEE TR BRI R T 280t T2
FERRIT, ANl 1 R .

1) & FEEG Be: R (=40 mPa - s) BORHERE
FIOFHIBE, B 2Rl i, B T SR A
HIZREEY T .

5%
=)
4%



1158 # % F #® 2025 4F45 50 %
HTFBSE. | s, | T | meRk, G | GWG. B e, s, | LERML 1 iy
B TR MAERER, B . KRS RN, i | I |
BEEST AL | |
70/140 II 40/70. 30/50 I
o]
LA L A

1 [+

K1 RS SRR R0 TR IR R

Fig.1 Schematic diagram of construction pumping procedure for Deep coal gas Ultimate volume Fracturing
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Table 1 Main experimental instruments and uses
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Fig.2 Schematic diagram of the preparation process of the special friction reducer of coal rock gas
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Table 5 Control scheme of deep coal rock gas efficient and viscous fracturing fluid
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Table 6 Basic data statistics of coal rock gas efficient and viscous fracturing fluid gel breaker
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Table 7 Real-time friction analysis of Fracturing construction
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