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Abstract

Petroleum has always been a strategic resource for our country, and wax deposition in oil wells has
been a key problem plaguing the oil extraction industry. This paper takes the wax removal and pre-
vention technology for pumping unit wells as the research object, aiming to solve the problem of
decreased production efficiency and increased economic losses caused by wax deposition in pump-
ing unit wells. Firstly, the hazards and mechanism of wax deposition in oil wells were summarized,
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highlighting the significance of wax removal and prevention work. Subsequently, the methods for
judging wax deposition in oil wells were sorted out, and a deeper understanding of wax deposition
in the field was achieved. It focuses on elaborating various wax removal and prevention methods
such as mechanical wax removal, hot washing wax removal, chemical wax removal, electromagnetic
wax prevention, and microbial wax prevention and so on. Through comparing and analyzing the
principles, advantages and disadvantages, combined with application cases, it discusses the charac-
teristics of different wax removal and prevention technologies. Finally, it is pointed out that the fu-
ture development trend of wax removal and prevention in pumping wells will be more inclined to-
wards intelligence, greenness and collaboration, providing technical support for the efficient, stable
and green production of pumping wells.
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Table 1. Analysis of properties of paraffin wax and microcrystalline wax

= 1. ARSI BRI

mH ey T
EMEERE, % 80~90 0~15
SR, % 2~15 15~30
Wik, % 2~8 65~75
S TE L, % 50~65 60~90

SRR 4 B i 350~430 500~800
BB SR TR 16~36 30~60
i, % 80~90 50~65

4. MHLEREFIE 5L
4.1. BEFZL

L EARL I 2o AR R Y, ERWEAT A B SIS DL, iR EORRESETE 2RI 1
TFE R SE RS B AEWERERE , (HR I3 )y, RIS R AEMERILA & B,

4.2. [E)§E*%

AOEE: N TERNRIIE, SEFRRTIES KRB, SRR S Om iR R
FIBREERIBE Sy, BEEARTE EIE 1, — A WMEZR ERREE R, S8 EmEEmmn, 5— A mEst
W AT BT 2 O 71, SRR AR A FRAK[7]. Htt, MBS B, RIER AT 2k
I RS E, [FIHE, VG2 TN, RITER AT N &8 T H 5N E]8].

B WUMALIES TAER, MBI T A RERE, —BEHIESEN S B EEinE, &2
HI SR, ALK B RO 8 LA ass, SimEr, Bt sE, B gie B
b R B
5. FEPTERREIR
5.1. {LEFEE

MEATHIEHOR BRI 2571 AL OB, BBCOR A ) P PR A, A ARt et o PO PR P 0 o AU H PAY e
JRIEE fE R, I ERE RS H K. F TSR MiE R AV & LIRS 1)

DOI: 10.12677/jogt.2025.474069 622 1 RAR R AR


https://doi.org/10.12677/jogt.2025.474069

T PRI I A2 DAL . B R RIS R R R By, R RIS SR B, EEA R
W, S B OIS, IR . A IS A B S R AL . T R
LI ARSI AL, X &R B A T e/, (R AFIAE TK, AERL &K, 2R A%, e
e R I IR AR RS, BRAAR O e iy o 2R BR[Ot T — Rl RIS S, AR 7 AR T S
HIEH 2HERFALL 6:4, WEITIEZIA 0.037 g/min, MERCAK. T/NESE[101HF K T HIRELE R i 7] GPF-
1, B 90%IFRVE R R + 5%IBIE T + 5% P4 5E R 2677 5 BE, W I 1 2614 31 0.029 g/min, Bl 2 I8 F] 77.3%.

IR WS 7 KPR 23 SO i, DAR TS MRS 32, R 3 T MR R RIS 0 1 BB VB N 42 B
PR R MK Iy, W5 T 456 71055, BORES G 77, A 208 o B s v, (R A % o
HER . YRS KSR 2 et m, fe5HZ KBRS, SR T m& KM, AR, H2
IR N WA SEAOIEAAERB E Z R . B HR1 1 BER /K ESBIEA, 8GT 12% + W
T 5.5% + HEE 20% + £ FF 6% + SEALEN 1% + 7K 55.5%, BESRCE 47.8%. BERE[12)0FK T —
Bl YE-60 BUERER], YE MEERS 2 TR ARG R 2.25:1 BHATREC, 6 H A R B i A )
74.5%, VelEHRikE] 64.1%.

LTI W R R A FREOE B A BE R R], RS 1 7R RE PR A I PR 7, S e R
TR L, BIFIERAAR R o FLIRBNE WAL G 1 KV VRIS W 7R VA VTS I A A S, &
RIVESR . 224 PEm . VA R, LN R A AR R fE RN, (HRE T AR, AR, W2
FH & S A7 A EER E . BRE[ 13RI 60%IR G 75 HNIER + 5% KBERBERER +25% H FEm: e 4
FRREIEEEI + 10% /KBTI, BER T — ML E A& B S B0S kR, 120800 B R i PRk
ik 71 TIEERE SRR RE T, B T IA I 3.54 mP/d SR E] 11.68 m¥/d, %A =N FH AR
BFE . MR AR H — Rl LRGSR, B 11.6% M + 11.6%7K + 14.0% £ 5T T
+ 11.6%EREME /K + 23.2%FHEE + 28.0%7 [V 7 S L A, BRI S 77 AR i % 0.0574 g/min,
VeI R =ik 93.72%.

5.2. HUHIREEE

AU 5 T FH 4 MU P 775 07 s T LR o R S ) 15 0 P B B A, S )L WF B S By
VETC B (R R, IR IR X0 A AR R B AL B TR i, T e
EIRFENIIHOL . BATIERIEAE) V2 B A RS AR R AR . (R AL IR . SR BlA v,
HUBRE] B A b 2 B A R . THRR[ISIR I T —Fh e sNE IR E 2%, RA MRS GK . C B
SRUFSEACAG T A R Ao S VSN [161350T T — Pl AT i S PR R L, e B 2 B AT/
ST RIE AN (] 10.6 738, RUCEIRE T 64.6%.

5.3. PTENRE

FAPEIE IR L I T E N S IR, B P S IR IR, A AR b I 7E e
TR BEGES R E A, SRR . A RSN R Y TS BRI DURL, BRERT R, RRADIRIERR
BE . BRI ERFER S, R RS BB, MR T AT RE BRI, A
K B U AR (17 4R T 28R T 2R, RIS AN AR NI, 18 BB i 16 .
(18] H T — Pl v LA ol A R I v, R e S I R R D
FMEA T, FEN RSO BT, @ R IR S ST
5.4. ERRARAEEE

R 77 8 5 b P 0 R LR P o AL A e FRLYRCKE LA PR LR R AN T A i, i

DOI: 10.12677/jogt.2025.474069 623 Al RN


https://doi.org/10.12677/jogt.2025.474069

S TFAERANHES SR E], A EHE R 5 B0 A T ORGP b v 55, 3 T iR, HER B e
TONA T, MR RRE, SR, EREDERER[19]. TURESE A [20]F R R 2 2
ik, JRIME R 40% AT, S5 R IAAK 30%. XUHA[2 1783 T X P L 2235 7 smmi bt 2%, o34
Ve B 30 RIEHK 150 K.

5.5. BB ESE

TR B BRI R NGRS, X SR A DL S e R i 5T R O3 4 D B
FERL, B R P AR R IE R TRUTER ARG SE A, Re BRI R A B S, BHIE
WA AT H S UURY,  SEBLERE AT E AR . TIRIE PSS A, WO EREN, waetkeE, Xt
INEE AR, KIARAAIS, 38 A A 75 977 0 X P52 v RO 00, E R B A P A A 75 2N 1R], I tg, ot
T, A2 E SRR R T, AU, AT R A . RS 22)fE LI = IR T 4 Fhil
B AR, HA TH-A RPRRILH R0 LB AT AR, Als BR%0N 81.56%, KT HA R
PR A . Patel 55 A [23 A H 23 B H — Pl 76 I el PR AR 4 1R B R, 72 37°C R 10 RINFEAR 1
70% ) A 0 SR 7

6. BERIEEARK L R

AR H55 17 5 PR A PR o SEL A 1) TR RE AL L ZREtl s W RIAL, RN )™ i (R B AR A AN PR PR DR,
iyl FE AR 7 s e KAk, AR DR il AT M P AR RO AL BT ORI e, SCBUh R A 2Rt T RpAR
TFR I H bR

TT B A REAL IR BE A% SEBORWETT, AETS B A b i B R . 7 HEBH AR AT 5
A SRR S T UL« AR L AT B AN SRS o N TR B AN R SR T e O AR
B JEE, FREERERE. RGPS, HAESWEMMEEE 7). B E ARSI MIHERE S, SClm
M REHEH TS

Wi 7 [ 2R g (0 2 7 B 5 A IR AR AT R AT R, 2R A L R L R TR AT R
Yo mT e IR 2550 B o R . IR ACHF IR, T AR G MR AL 238 77 BEAh, B IR 57 CO, th
A BMEy — R SR IR RO Z BRG], IR S COo AT LAV AK R ath, PR 55, XA WL R A Bk
(RIVA R RE ST, e ot b ol e o A i, ) PR SE S8 B 0 45 W L SR I S I 7 C O, TR BRI H s )
W IE .

B FORMEAN IS AT R 0L, RRTREZ R ZMERNE &, WH + A HPROUE ST T,
X AR R A B EAT % SR AL B B R B e A R A R AR 45 s a1 S TR N T R 45
B JEITE ARG AL B, 2o RE NI i E A R AR T S, R ShE e TR BT AR Si4h, WTRUTR “Bi
W+ R+ DR REOR, DOE R AR A1

7. BE

S AL PRI B AR R R AR E . AR MR —, A RURTE B T B R H A AR
HVESH SRR 2R AFER e 0, Ik e Es B B B3, R P e
NSRBI EB TR, sAh, nsmuE HE B, SR 7L s, KR
BGPTSR RS RAL BRI . RO EAH A RS B R A BT
FHHEA B RS IS TR 85 & ZRIEPISEEOR, W “ o, Joisde. Jofil” mpis Has, g
Ry FEAESR B S H¥

DOI: 10.12677/jogt.2025.474069 624 1 RAR R AR


https://doi.org/10.12677/jogt.2025.474069

SEEk

1 EREL, R, FREL S e KSR A Y R AR AL 0] 4Rk T, 2024, 53(9): 2235-2238.

1 SKREENT. SRS T AR RGBT, o E A AL TARHE S &, 2024, 44(10): 166-168.

1 mEIG, WL, RS, & MR R RN PE R RAHER S AT]. Al T B3k, 2025, 61(1): 22-24.
1 R, MIEE. 2K BT R AR S A ], E A AL DR R, 2024, 44(12): 166-168.
]

XK, XA, el B, 25 IRE G TUE MK R B S mAGE B E R [J]. AMETR T2, 2024, 46(2):
238-247.

[6] fEIAL, DRA, XETF, & W¥EVIEERTT ARG KR RA T, 2024, 53(3): 640-644.
[7]  BUERS. Ml HZ RS T ). AT RE, 2019, 9(11): 11-13.

[8] XM, A2EERHIhALH G LE R A B M [D]: [ 2200852, KR FRAbH K2, 2024,
[9] Z=UQA, BXESR, KA, & MEEEFIMERETIA]. AR R(E R EFEAR), 2004, 28(2): 61-63.

[10]  T/NE, 1K, 8, & SROMRA ML S B s HR S HAE Sy R N A 3], FEAA AL T, 2023, 40(2):
23-26.

[11] ¥, ZKEIE B0 w4l 5 5 [D): (Bl 22001850, A SE: bRk, 2011,

[12] BEBER. KILIEPIIETT YE-60 Wt 5 R[], WA, 2014, 33(5): 519-521, 530.

[13] %%, X, E0M%, % FEE 60 & R0E IS ARSI T S M) T, 2025, 54(4): 686-690.
[14] BR, Té, HaH, & KEMMFRELE R w8 LR (1], BT, 2022, 51(8): 2311-2314.
[15] T, AleHgak EASEmE b A D]. A LEHE, 2018(3): 177.

[16] S E, Phmlg, SHREAS. BETHAT S S B R[], (b T2 5% %, 2018(6): 107-110.

[17] BEEM, A8, BRI, & ZARELZEARTAS ML AlEM 5103, 2016, 2(6): 98-100.

(18] =g, T FH AR 2 et o SApe SR s B eyl R S B S 0], A6 A58, 2021(32): 192-193.

[19] ¥&eug. Shyb AL BTy R EAR B S BUR[I]. Al AT RE, 2013, 3(11): 23-26.

[20] THRUE, AZS. SRELPTRS T RE AR ARIRE SN ] AAaTTEE, 2023, 13(8): 25-28.

[21] X, SREEPTEEIRLE B R R ] e TR 344, 2021(6): 102-104.

[22] Wang, J., Gao, Y.W., Jin, Z., et al. (2018) Research on Paraffin Removal and Prevention by Bacillus Spp. in High-

Salinity Reservoirs. Petroleum Science and Technology, 36, 889-897. https://doi.org/10.1080/10916466.2018.1451888

[23] Dolly, D.P. and Bhaskaran, L. (2018) Study on Paraffin Wax Degrading Ability of Pseudomonas Nitroreducens Isolated
from Oil Wells of Gujarat, India. Petroleum Science and Technology, 36, 583-590.
https://doi.org/10.1080/10916466.2018.1437634

DOI: 10.12677/jogt.2025.474069 625 Al RN


https://doi.org/10.12677/jogt.2025.474069
https://doi.org/10.1080/10916466.2018.1451888
https://doi.org/10.1080/10916466.2018.1437634

	抽油机井结蜡和清防蜡方法的分析与研究
	摘  要
	关键词
	Analysis and Research on Wax Depositing and Wax Removal Methods for Pumping Well
	Abstract
	Keywords
	1. 引言
	2. 结蜡的危害
	3. 结蜡机理分析
	4. 油井结蜡判断方法
	4.1. 直接法
	4.2. 间接法

	5. 清防蜡技术
	5.1. 化学清蜡法
	5.2. 机械清蜡法
	5.3. 热洗清蜡法
	5.4. 电磁防蜡法
	5.5. 微生物清防蜡法

	6. 清防蜡未来发展趋势
	7. 总结
	参考文献

