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Abstract: Since the outbreak of novel coronavirus pneumonia in 2019, the demand for disposable medical masks has
been enormous and the environmental pollution has become increasingly serious. The current disposal methods for
masks cannot effectively solve their environmental pollution problem, and how to dispose of discarded masks has
become a hot topic. In recent years, lost circulation has become a major "bottleneck™ problem in drilling deep and
unconventional oil and gas horizontal wells, attracting widespread attention from scholars both domestically and
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internationally. This work is based on the properties of polypropylene material to perform simple physical treatment on
discarded medical masks, and develops a deep-water drilling fluid formula suitable for ocean drilling. Preliminary
performance studies have been conducted on it. The results show that discarded medical masks have little impact on the
conventional performance of the drilling fluid, but significantly improve the plugging performance of the drilling fluid,
especially by increasing the pressure bearing capacity of the drilling fluid to 8MPa. This work has proven the feasibility
of using discarded medical masks in oil field leak stoppage, promoting the rational resource utilization and sustainable
development of medical mask waste, reducing energy and environmental pressure, and helping China achieve the goal of
"carbon neutrality”. At the same time, it has some inspiration for the research and development of drilling fluid leak

stoppage technology.
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Bh A& 2019 3Fr 2 btk 2 (Novel coronavirus
pneumonia, 2019-nCoV) 7EAEK VG & #E, — Ik
EEF O (Disposable Medical Masks, DMMs) 8 T
MATHAT D 75 i, RIS TR S5 BTt il 2 AR, AT
Xof H PO B 5 DMMs 78 2R B 475 4R S T L ANk
IS, FE DMMs BRI ISR S YL in @i H
MR H[1-2].01H R # 5 2022 4 12 H, 1 [E DMMs
17 H 3233 7 B M\ 2019 “E i1 800 J5 HIRi# &7+ %2 5.16
fCH . R RAE 5 ki, BEWET R AL
2600 M%7 DMMs. Hf, AMTKZ 2% DMMs E5
ZhIRAR . R ealaE I, sk AR T A Rk
TREFIFRIRY, 10 a5l 5 RS 343, 4].
bl W, JE3E DMMs [ 40 B & s YSOR) Fi 44 2R A5 AN %
Se3, R, Wi & EEALEE K SRR FF DMMs BN T
P Ah 2 TEUREE TR TE IR .

AR, IR CRBCOIER S AR R KT 4
PRIGE KR 7w A o ZE R . Ml AEREGIFEIE
TR AR L) AR R E 20% - 25% [5]. IR TEAY
Holti Tid AR, 4h 2 208558 Rk E N AL O &R
ANHZEIBLE, R R R v i WL L fa e R ik
EIFE N E S [6, 7] SRV EHE R E L
RAT PEE IR, FFERT 90 K, &R T HA
FET-HIRI, i 7T 1500 2 B HEAERZ 2] 1 JE I
T 4%, 270> 2500 °F 7 & B K A T 7 55 [8]. TR Bk,
FHRANFE TR EH0T [8], 1R KB, ERE K
2N (A

7t DMMs 472 T &, A 4% (Polypropylene, PP)
RIFFEA N SSA %E . g RBE RS RIER2, 9,
10]. BEMRAE[LLVR I PP 414k, [ ER4F4ERN 1 EpE F 7E

DEIRE B L SCREGOIR 0, FRdd sSeaef s 1
PP R4t iR SR KRR e M T el SR PERE IR
R4 6. Kilmartin-Lynch £ [12]84 & 25 — P 11 25 4
FREFAE MR EE L, RILE 7 DMMs 1] DL 25 i
TR #E L 1Y) R 4 o N [ #hr Ad 5 EE . Wang Peng %5[13]
Witk 2 0 TR 35 DMMs I8 ] 25 /s 39 3 B gk
(DSC) FHi f4 50 A4S DMMs 1] LAFEAG [ 4 A
[ 1 T % JERL R A i PR B ANMBUAR) A5, M AR e e i 6
PG N BT n) AR T — P R . W PP AR BT
PEAG TSR B T R i s A0 it g sl (E
B HAT, MARA PP MRMER R, JoI R
T IR R IE
BT IR CERIAT A S 0, i Bt e,

AR TAEH 14 37 DMMs {7 540 22 5 il B PP 2 441K
B IREES I AT T WD PR R T, HF0HH] H—Ff
AR RKE R T, EN PN TN PP
PRV R AR R TR . PrdhtE. sEIRTERE. R
AR . AR TAFURR 18 55 5 H 11 B AR
3 R B N AT, BE 1 AR i R B
FRaIATHE, X DMMs & 520 1 - & 38 B2 IR AR
FATRESE R R AR REIR SN 77 Bh 77 SE
T G 1) H bR B A R ER,  [FIB XHES HERER R
(I R A — 5 B RAE A

2 SEISMRLRI VR
2.1 SEIOMRL R A AR

FHELIFHRMUHE: KCl. MgCl,. CaCl,. NaCl.
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NaHCO;. Na,SO,. NaOH. Na,COjz, J# A ik T
WA W ERE T (PF-PLUS) , RIAE 7Fer4i%
(PF-PAC-LV) , TEIIEM AR  (SMP-2) , %%
WFEFERA (PF-TEX) , HusiiEigsm (PF-Lube) ,
S (PF-CMY) , AERAIEREF] (PF-XC)
i ARG EE (PF-GIC) , JEIEHHIF (PF-ILX-B) ,
I RS B B BR A R H A BaSOy %
BEAEBFTALAF; DMMs, i f# R BT 3 PR 2
.

F SIS : APl FEIERAL; ZNS-2 B, Hi
TEZRIANL R A AR AR midEBFEL: J0-20H 7Y,
Grrg IR E R A R T n#dr: GW300-PLC
U, F 5 FEEA WA R A E] s R E 1T : ZNND-6
B, R E A A R AT Bl IO R T WA
CLRH-TI &, Jti [REGNERHE H IR AR AT
J)s SEBGE L VKA .

2.2 SEW R
2.2.1 PP £ 41 %

9 Y T [T ) B FE DMMs 53R 1 24 Ky, A
WFFE— R PEE E T 500 45 R DMMs(#4 YY0469-2011
FRUEZR) AENFATER ., @it N T oREH D &K
SRR G, K 2 IE o g A 4 F B ) BT
BRI smm [FETE, 320 F sl AU R i
KL 3mm I PP 44 (1) .

K 1 PP 414 &

2.2.2 WIKESR B &
R e B TR R IE LY, AT P RS SER
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“HR T 2 R R FE B D BRI (R RERT 7T

P HLE K BC i« 76 E K H I 8.7g/L MgCl,. 1.1g/L
CaCl,. 27.2g/L NaCl. 0.1g/L KCI. 0.2g/L NaHCO;.
0.60/L Na,SO,, IRAIS), SREHERE 3L LiRRA
W, fn\ 3g NaOH Al 6g Na,CO3 JE i+ 10~15min,
A 1L B 78 FuKAL I 10% 13, 8k 20~30min J& i
B WAL 24h JEAEH .

2.2.3 ShFEmiik RECH]

7 M A5 [14]07F 70 3 Hh b FR) 35 O 6 RE AN RS
BB AO3H IR AR, W] LI H o MR R T A R
1) 52 e 2R B R A REEAT B Ak, T DA e L2 K O RE
T3~ BEUR AR E R R U R T 2, B sk
DU I B LS IR I RE o« DR B A HIT 2 A S 7R
ol Z R E R A RS PP AT YRR &, ATIE I £ M AL
77 2 T8 AR By ) A A s J2 2R T BN 3R T E BB TR =
BEL ok S S LR I M R85, DA A [ R
T R IORF R AT AR RE AR T R 1 fr
Z

# 1 AR KB IR 7

5 W kL FR WERS
1 25% WK /

2 0.2% e /

3 0.2% 4ty /

4 0.5% Sy ek 3l PF-PLUS
5 05% PG R PF-PAC-LV
6 2.0% TR AL YIS A AR SMP-2

7 2.0% IR 6 B ) PF-TEX
8 1.0% PRI IE 7 PF-Lube
9 0.1% PR A YRR PF-XC
10 1.5% R4 PP 414

CRED

2.2.4 BFHBERGURERETHY

b E BRI TR BEBD BT A, BE B R &
WENR K — i e m 1 i S, 8 7 IRIESS
H TAERIA AT, HUESRESHWCEA — € PR AE
J1o BASERBITEL 4 DNIRERIREE mIE A R =R T
B RRGEE . V1T A AR APL BT 18R =
K SRR R NPT AE ST -

2.2.5 Bk R HEREVESY
i b A RN A RAT £, S AR KB O\ A

7: BaSO, INE 25 1.1g/cm?.
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HE VR 2 B A R A FE TR 1T 5 55 el 0 1 RE[15]. A
UETERSIF L R R & B B A2 . B IR A4S S 50 H
A IR, ASHIE 70 5 6 R &R B Pk g kAT
AN, 23 AIAEA TR NaCl £ & R X 4k e i I8 2k & kAT
M E o
2.2.6 EHFEVRIEIE R TRYT
ol R R S SR D B 9 1 i e e R AN
PRI TE 7 BRI HAE O RCR . = PRI B T EE B &
Kt 5 AEANFRIZ B 60r/min; 15 FH 7 444.8N (API
PRAE) ZMF N AT
OXT 2K EEE RECh 0.34, (22X —HAH
TEOUATELE, DR I D6 0 5 A2 1F IR 7«
CF = 0.34
S B B 2R

SN BERH 2 E0 N AE 0.32~0.36, 75 ) 3 B T BE A o

QW R IEH T 5, MR EE T R
NI, R AN H B R AR K. A B R AR B
AN

2.2.7 BiFHBAR REIE M EVEYY

= B R F AT A R R A S 6 R SR R A
R HRENIEIREE T, SEER VAR IR

O 20~40 H I\ T /KB JEHE TS

QM E LI E PN 20~40 H—E2MPT
Bl D A 5

@ 350 cm® HiF AR IMABE F, IEE
0.7MPa, Bf[aI2y 30min, 7E% i T 23 5 i ok & A
BRIFUR IR o

2.2.8 BhFFWAR R AR MEREVROT

= VRS FEIRC T 0 7R S R 77 2R FH v 1L 7 T 91 2R A
BEATONSE o 09 A AR I N ELAR 20 4mm 14
T, BN 10mm RVEERRE, BRI
100cm? PP K 5 A1 100m & HB0IN R 3647 7K £ 7R

3 £R5
3.1 BHWE RIPTE M RSPy

u=@ M 2 thafDUEH, BB PRI R BT, B
P AR R TERERAK, TTHEEMRE (5CT) F
X f JEYE DT, N; WIRERE . V) I FETT B ) 4 R AE — N BIR
0 JEERH Z %L A, ALK TR 2. 60T HIRFKAT THIE
CF K IEFF REA RK, ARG T HURIN PP 2R 4EI% A 58 4 i
P FEEIEM T, N JEIToR, BEREARLT I PR I L AT A7 R4 5 3 8L
R 2 HiORBUA RBURERE
W& PRIEE/ C AV/mPa's | PV/mPa's | YP/Pa | ®10s/Pa | ®6/®3/Pa g:/n': I\D/a_s FLap/ml
25 34 23 11 4 5/4 0.48
60C16h 10 425 30 1255 5 6/4 0.42 4.8
5 46 33 13 5 6/5 0.39
25 325 22 105 4 5/3 0.48
80CTxL6h 10 4 25 16 6 7/5 0.64 4.0
5 48 34 14 6 7/5 0.41
25 36 24 12 5 6/5 0.50
100CTxL6h 10 44 30 14 6 7/5 0.47 4.4
5 48 33 15 6 8/6 0.45
25 39 26 13 5 6/4 0.50
120TxL6h 10 49 33 16 6 7/5 0.48 4.4
5 52 36 16 6 7/5 0.44
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3.2 BiHBERIPIEE (NaCl) fEgE

“HUEME 2 5RO AR R RER T

* 3 Mk R4t NaCl 1

%aé PEBEFME | WRARE/T | AV/mPass | PV/mPass | YP/Pa | ®10s/Pa | ®6/®3/Pa g:/ri ;,/a.s FLap/ml
25 35 23 12 5 6/4 0.52
PR 10 43 29 14 6 7/5 0.48
5 46.5 33 135 6 7/5 0.41
2% 25 36.5 24 125 5 6/4 0.52 40
IR G 10 455 30 15.5 6 8/6 0.52
5 495 34 155 7 8/6 0.46
25 28 19 9 4 4/3 0.47
IR 10 38 28 10 4 5/4 0.36
5 42 31 11 5 6/4 0.35
4% 25 335 22 115 4 5/4 0.52 4.0
WG 10 43 30 13 5 6/4 0.43
5 47 33 14 5 6/5 0.42
25 28.5 21 75 3 4/3 0.36
T 10 415 30 115 4 5/4 0.38
5 435 30 135 5 6/4 0.45
6% 25 345 25 9.5 4 5/3 0.38 44
PIRE 10 455 31 145 5 6/4 0.47
5 52 36 16 6 716 0.44
25 31.5 22 9.5 3 4/3 0.43
AT 10 435 31 125 5 6/5 0.40
5 475 35 125 6 715 0.36
8% 25 32 23 9 4 4/3 0.39 48
HIRE 10 445 31 13.5 5 6/4 0.44
5 47 33 14 5 6/4 0.42

VE: PR N 100T>A6h, S236E AT N4l i) NaCl.

MK 3 FRTLLER], BEEL SRR, 8RR
RRMB R LT, (HABREAK, KR/
O6/D3 {HAERZ BRI N AT RS, JFHERY
JERAKEA AR, BFERERA, BT WE 7KL
e, SRS SIRER, WET5EEM
Z B AR AN A2 DR T K T 3E - AT ASEAS = dh J=
[BIEEANR, B RKEM A T, [ERAFIER
AN RVFIEEZ N, &G TARKE Rl

3.3 HiFik RIEE RSV

FIH E-P AREIETE SO T B HWAAR R N &
0N 0.0651, it/ NTsLI0E SHA M R 1M
THILVE S IS 2B 0.3-0.9, T AR A E T
AE KLIT
3.4 BiFA R EIE B E R TR

= PRI R wT R R R D A SR 2 2k AR R 6t
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MEHFT A ] 30min J&, KR ARECN
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3.5 ALBESIPOY

SR AW, i JJ7E 8Mpa 26 AF N B )E
TR L L))y 2 B, BRI AT 7K e 8 MPa.

3.6 PP 4 RHEESEFHBU A 2R P RSB TR AL
S

FEREH I RE S, ARG H U I K B R K
GRIELYADE PN E T S P ST TN

AR SR E Al R B A 2R B R R BB I,
T PP e R =R EIEI A — it N B2
BIEWUNGERT; W RGBS
At 252 MIER R IR, PP AP 4E(ERL
RN ATHLE D, TERERPRG ), &R
IR SO ELARE, fE88 1 LR BRI PP AF4ER, fi
BN S IE R o

SR B R, B R AT B s R A B
sl HAEREA S RAERKEN, LA RE
o eI BURL o 1 RS R 21 48 IR 25 4 1 T 2L TR
FLBR RN, e S I i B2 AL G H VB 2 85717 1) e K
RIURE, B Y8 S5 40 RIURL ) 0 B A, AE 2T 4E ) | 5
B, BT 2 4 R b o B R AT 1R BN, i KR
RIBIEH K -

2 PP A A LN T 2B AL AR I 2 kN B3R 8%
BN SR, TXIN B (L LRG0 A0 1 21 4 (1 T
KICH B HFBIAE RN G, T 28R
BERY, HBRAAEESELEON, SREHMS
NN E LT JEREAT 14, BBTHERR IR o

PP ZTYE 2 BRI U G2, IEAESLIEIL
% b, FEREHBUIA R EEAL I T S A B R AR TR
PP 214k AL Z5IZH 1] P04, J oK £ Yk tad
HEIL B, R RRECE PRGS04 G &R
Hh T e SRR 15 B, B 2% SIE D B Al T 2R T
ERH P

RPN B 3 .

Kl 3 PP 2T SR HLEE S H R B

4 i

1) @A IN DMMs 4 [ PP 44, Fiilt 1 id
BRI EE R AR R e 2.5% 7K T
4% (300ml) +0.2% NaOH + 0.2% Na,COs +
05% PF-PLUS + 0.5% PF-PAC-LV + 2%
SMP-2 + 2% PF-TEX + 1% PF-Lube + 0.1%
PF-XC+1.5% PP (BaSO, & £ %5 )& 1.1g/cm®);

2) XFECH PR AR R AT T PEREIR . 45
R IR F 55 F 1 B2 1 2% 10 PP 4R 4 Bl
[P FUPERERE AN Ko 7EARIR S TR EE . W)
U173, BRI AR YE I, 75 60T
RS RE R BRI RE & T PP £F4EfEss
B RA R 380G RRMPTERTERE. 72 6
A3 1A TR I8 O B T 4 e R 0 e
TR R IP)ETE £/ 0.0651;

3) PP R4l m T B TR RE .
TRALEE TR R RIS . B
Moy s B g A PP £ ¢ — 3 1 Bib [0 16 Fi T B
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% 8MPa,
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