cacaec) Modern Science and Technology Research MIRXRHEZR £ 5% F 11 #2025 &£
EPEEHARERIBS KB RE DR AR
F 21

LA 323 T B SRAM {5 K AR R BA

[ E)AXEGERFEWHERARERHTALERARTONA, URIABTAELERR, AL, EHREK
AREFRE TR 5 KNCODEERE, KE T HAAKN, 5K BFZHOAR AT R LA, 1 AAKF A5 COD
BODX & EHRE ALK E, MEMBEREE, FR”EAFEM. XKV & 5 08 BOR A 7 KL
AR EGMLAWNE, TRARETALERET —MER., 2FELARRNBERT E, B RKRTRLER
R ZRET ARBEERESF,

[ R88IR ) BT A EMEHEBOR; FALHE; fhaed; NA

Application research of biological enhancement technology in heavy oil wastewater treatment system
Wang Yunbo
Shuguang Oil Production Plant Sewage Treatment Brigade of Liaohe Oilfield Branch

[ Abstract ] This article aims to explore the application of biological enhancement technology in heavy oil wastewater treatment
systems to improve the treatment efficiency of heavy oil wastewater. Research has found that biological enhancement
technology significantly improves the COD removal rate of heavy oil wastewater and improves the effluent quality.
Compared with treatment systems that have not applied this technology, effluent quality indicators such as COD, BOD,
and oil content have been significantly improved, microbial activity has been enhanced, and sludge production has been
reduced. This indicates that bio enhanced technology has broad application prospects in the field of heavy oil
wastewater treatment, providing not only an efficient, economical, and environmentally friendly solution for heavy oil
wastewater treatment, but also an important reference for the future development direction of wastewater treatment
technology.

[ Key words ] heavy oil wastewater; Biological enhancement technology; Wastewater treatment; microorganism; application

515 ABUTG R R PR R o TERRIG K AL PR, X — R

TERIA IR S Tl b, b TR s e, A
PEBEE BTG K A o X SRRl KOS 2 2%, T EL
SAHREERAI AT, XTERETE TER
FRAEVFZ AT Al C B B 5 KA PR ST, (H S PRAb B
RASAERIAE, XELLG L F £ AR ESR . BUA TS
HKAE IR R GEA IR A Tt A o 2R 1 2 IR, 2 B AR AR FEA
FALT | B AT A R RO 52 2K B0 R AS AL 55 o 4]
SEAETDO B 5 K P A XERE S A AL, A GEab 37 104
LSRR XE LR B BUCR o tesh, BaiE Ky n]
At s, BB T AL FEEOR BN HT . BET I,
GR7b S o NINEIWNT AT Y WaDUs 7% ¥ STIPUE L) 1TSS 4T
PR AT R GERIREARRE ST , SR H A AT 45 5 2B
BRI TOUAL, AR e i i A BRASCR AU AZ O [l

1. A bR B AR R

1.1 EPsEnR AR &

A 3 i AR —FlE A S KA B R G B AR
A, DIARTH RGO AR BERE T (BT R AR o A
JEHRAE T FHIX S MR S i AR e 1, sk x5 K v
64

I RAR SR I REE G540, SRAN T AL GEAb By vk rh s A Rp i
B RSCRICT AR . AN, AR AR A GES
RALILA AT RGN PERE , IR BB TE— B R L CE TSRl
M, s, NI HE—25 ik i5 KA B

1.2 AP AR

FBRBUAE AARRR . R Fove MEsR LA B 3AEE A i
EHMH, B, MR TR R s Bk,
Yy AR IO KR 8 2R, TR IR R T
AEBRRAS . Hok, AR 5 AR E Y, i b
KA LG, B RN ERRCR LAk, s
SRFE A BT R AR e, e R AR 2 AR R KRB h
FEE I R B TRCR . fehe, i TR 2R T
YIRS )y, N X ERBE RS IR/, 5 A T R 2 S
R

1.3 AW Bunds AR W 40

A R AR AR (4 0 R 15 . — RGN 45, A
EATREE . pH (H. WEISAHE LR T B SR .
FEFRI, SR B A RIS 1 52 B B R 3 ) B R
Wi, G0, 3R B FRLE R 20-35°C, ZEILEEI,
AR R e, ARFRRCR el BeAh, pH (EAE
St oA YIS PR AR R, R OIS K pH A



ACADEMIC
e

Modern Science and Technology Research IKXRIFE#AZ £ 5% 5 11 H 2025 &£

BHlFE 6.5-8.5 Z ], DIBAFAMEDIMIER A K . B
TR R, FERUE TR A AR, AR AR T
HEREAE 2-dmg/L, DI CED RS R . IR, FRuhiE
IR RS SR ST A e = A R 1 24 A FRASUR Y
FERZE, R, 5K+ COD: N: P HAHEET
100: 5: 1A, SRR AN R B, I,
FESEBRR A, T BN IR 2 | B S E TR
i, DAV RS KRR, NSk A: b B

2. Bihig kg4

2.1 Bihi AR %5y

FERVE A ARG R, B T AR T S
AREIN, 72A T R & A EvR EETS Y K o Lol
REAR, WIEANY . TSI 2R G e, AL
V) BRI GERE | R R AT MR R T, XS AR
ATIRTF SRea A v B I h ) i a2 — 2514 22 5 TEALA I D, e vk
FERFLENE, AFZMeEETIEESEE T b,
BTG K PR S A K LA IR TR , 18 R A A A7 A
AL PR i E I . BRI, Bl K A BT e
Lk 66 Fit, Horh ZHCHMEREMDIT, SOMEGEYAL
T A0 T R Bk

2.2 B AROKFRE AL

FEARIAER COD., m fLEELUAR B/C {5751
WFE % B, MRS /K (9 CODCr e FE 1 % 7E 1000-3000mg/L
0], HAz AR R S50 B s i i sh e k. s fh
DR — 25 IR T 5 K A3 52 2, DRy i R A B X T A
R EAT WA RIE R A, BRiTEK I B/C (EE F LT
0.2, FHIHATALPEN 22, MELLE 3 A AR PR B T 25
IUAT B RAATE o X PP B/C AR M7 s B 1T A A B AR AE AR
ThT5 KA A R FHRCR , T R BUER A M5 e A K iR fb 55
TiAb T B G K B Al A=Ak

2.3 Bihim R AL A

FEAAEI KR B 2N R LR AT A AP 22 5 ]
I R i N S RV =t N S WL /B D =
AN F TR R ME LA S B oK 8 o Wl FLALIE
G SECHE RSN, HE— 2T A BERE . IS,
Ha It T 7K e iR AT AL 4 L Bl v, (AR AT A A
2, ABG A A e LI R B BIAR AR . BT AP T W
W B A SRR T B, TALER AW R AR AL B
e R HERCR A, (XA k T T AR e iatT
AR A ), PRI, TR R S R S K Ak B AR AT
YRS I E ST

3. AR BRI AR AL B T S5
3.1 gk

AR B AR A P SR B R AR AR 5 7 A B ) 5
PRI AR , B AU S M s 1 K SR B 157K

AEFRASCR A RE MR o S50 X 5 A S 7 FEL BRI ¥ 7K A 3 2
HIELST5KOKEE . HOK BRI A 4 = COD ¥R | Ik B/C A
VIS H S E S RIELZ o SCR e . — & ABIhTS
FK i i AR AR B, TP LR AR AR T —RAE TSR AL B
RGOS AR E IR, DAL E W AR KRBT
UEAl, SERSALS A T BT K K BRR L, B SE AR S
SEPRAL R SRAAAT .

3.2 LSRR

S0 T A A DR R SR VAR 5 K KR v ) 2 T
T, B ARG IR B Al Ak AT HAT SR A e T i TR
BRo SR IR A AR, IR SR N BRIR, LA
WA E R TR €0 N P HOBIEDR . S YRS
AARREFRA L B0, SRR, FTFRCE YR RN
AOKBAHT, BEsh, SEEASRAT COD Ml . BOD M
AL B4, AR i T Sed

3.3 SRR

SRR AL W SR S RN R B S
IKADFRFRR = A E B B, o, RIS K KRR i 1 1
BRI, S8 AR IR A B BRIV, JTTE LB B3RSk
HRIEFTY R B SR, WIS, KR A PR ARSER  S AR S
IR, 78 30°C . 120 rpm S5 FHRGEE 57 48 /N,
AP LR RE T o Hak, TEEFRMBOM st , MK 5
K455, 4% COD: N: P=100: 5: 1 (H@Im 5K
PREFEIR A4, JEE Bl Zns & 248k, &5, 5
IKANBRFRE A, B RR R BT5 KRR Z et Bt . PR 0 A
IR I, SRS I B SR SR, (U COD WRE .
AW KoK SRR

3.4 FEEESR B

SERGEE TR, O AL A R R BN S R SR
Y, BRMIE KA ECRE S T BT, RIHTEKAY AT A1k
PRI G o A, B IR RN B S TR A K
HE— 2L BIE T R = S i 2R BEACR 1) R L T ik
B, COD KBRR5HA YA R AR, MR .
pH {EAFFRE P 2 X S0 45 Rt A — M. X B A
PR 3G AR 0 AR AL T AR

4. AW hEsR B A R FBOR R N 2

4.1 WRSCRIERL

MR, BRGNS W P S B T5 K COD LR
R, S5ULFEE, AP v p -t A YR AR E
Iz —, HXHE N RE ) B R, s T
TRADBRALR . AET5 Y87~ ST &0, R AL Prsas iR
AT AREAR 2T 40% 175, [RIHE S A DL RBRFGE 25%.
SR R A Pt H R AL GE AL BT AR L, X BEFR AR
P B RS, o HIR AR A BEME AR A HLIS Y, A
SRFEA BT TR A3 Ny PR R T o

4.2 S AT

A iR AR DR 36 S B AR TS KK R B L

65



ACADEMIC
e

Modern Science and Technology Research IKXRIFE#AZ £ 5% 5 11 H 2025 &£

MR BRI DL R AR . B, Y50k
SRS XT AL BACR BAT W5, Hak, Uk S58cR
PR ELHGRE T RGERIREIRRE ST , A RIS R 4
SE V5 YW I L PEAFAE 25 57, DRI AR B 5 7 By B -
PR HAh, EIRYBERE SR N R —, P
KW, BTE KPR BEAEE R B B = R 2B
AREAH, WML BACR o B, PRBEARIFUNREE | pH
(R S8 S X T M R P RV R A S B A, 3
"B E 0 L REAE 2 2E Gl A E W B AR A QO , T i s e R )
pH (I AT BEAMNIHIE P . X Lo ZILRIEH], BE T4
SR EARTESE PR I AR B

4.3 fALHsitER v

B, RETTAOK BURRTHE BRACRIERY, Rl Biikk
T2 B MR A A ALY R R, Sl DX SR Y
IR R 5 LU, 00 o A A W T R AR e A BRASCR G
LSS BTG K BRIy, e BAT = R i RE ) B0 T a2t
Freehi; BEAh, Kbl 8 IR B R OCE 2, AR
TR R B B TR, & B SEE TR B S
IR PSR o FERSE A PFIR2 5 T, Al i A < &
e, P pHAESE B, WU EM RIS FAE IR ; W,
TE I A S PE UK bR, S RE 1T 25, A B
Tt — AR T R G E P AIAL PHESRE o 3k Le It A it 19 St
KA IZHARTENI 5 7K A BRI |2 B U8 S kA

5. HphEsR B AR S HABARPRE AR H

5.1 BHEARA R

AR EOR 5 YRR | A2Eik B AL AR 5 K E
T RO Sy I 7B = S A5 & N T E U i
P 1 AL SIS Y I R AL S, BRAS A AL S bR E IR
FFR AT A AU 5 I35 R R NS T R T s
BRI ATE, BT R IR K AR, fhaF
L FE FALBAR AR EER AR AR P R 53 s 7 ik 1)
B B TE R KA BORPOLE, it Yy al fh 27 fi s 3
FEAR TS K T & AR TR R, N e g E W BRI v A
2, TRIEHF A PR i R R ER B A L5 4o, AT
TR R PR AL AR T RIS G 1 KU

5.2 IHIECR BT

SEHk

IR, AR B AR 5Bk sl Ak 2k i T E RS
B E PRI AR TS KA R AR . BN, AR TS K AL HE
g, SRA CBRIMEBE-MRSIR-AE YRR M T4, %
BRI AR 2 R R R RN , PR g
R RIAA Y, B2k COD MR EE 120 me/L
PATR, 3S 30 TAMERRE, BEAN, BHHE AR FBLH AR 3,
A AT TS T LB S, T b 24500 B A P
TR A, MRS AT AS . PR, BT BAR B
TENRE ORI RIFR P, SEHE 5 A A B AR TR A () 255

5.3 WINBARR it

A e AR 5 At A B AR A B T A SR AR 5 7K
AL BTSSR TV L AT 5 o B IO SR A G 4K
FNERMRZER Y H £ 4, A28 0 — Kb B AR T e LA AL 52 2%
KT AR PR SR, T P A U B 5t 22 12 2 W )/ T 5
U R TS Y Rk RN AR & SR I I — 2o Bk ik
50 v i 7 %ok 7K R O Sl R e AR E MR R A L RN
b, BEAEBRBRD R R R AT RN AR S PR B i A R
Wit %, BB A BEAEITE K A F b R P R P
RSB ANEREE  B AR PR AR S

6. &5k

(1) AP BRI 5 K AL AR G b A 1 FHAFSE
WA R, JE R AR T KA R | G KoK
A B BB AT A Ty TR IS | 0 330 it A PR i
WP, X HAE SR TR PR RS Bt 1T R SRR R

(2) RN HE— LT RGN R 5  BERRRCR
BT TR, AR AT X BRI 5 K FPERE A UL L T
s TRABFEHEY) S PR R Z BOAR EAE DL, s
DR AR AR LA T T AL s st A= Py HoR S
Ak FEEA BB FIBITST , FRAR AT 388 5 2 H AR s S oy
FRIAE PR A F AR A2 AT AR

(3) AW E AN AR5 KA BB T —Fh sk
ZTF HIMRAIRIRTTS , BB F I TEARWTIR A RIE AR Z A
SETE , PORAT A AR 775 7K Ak BB e 8 B )
YERT, S S BLGE IR i ORI T R BRE T R AR Bt ) 52

o

(115K 5 55 AR 15 /K AL B 2R G A ) 35 B AR A g FH D). 38 et 5, 2020, 36 (6): 35-36.
(218550, FEWeHt; e s A B, B3, KB AN s i it S AR G A TE K s g A .

2 54T, 2018, 35 (10): 44-48.

BIXIHLL; SKIEA; BERT; HRER; S5O R G A PSR ARIR SR L SMER, 2007, 12 (5): 104-106.
[4JKEREE; A B B Wit REw; SRS EE AR SRR, 2024, 34 (1): 1-6.
[STRAHE BRI 5 K A Rt S v A AR R D) 42 TRHEE , 2024, 40 (1): 134-137.

(617 BH B BB V5 7K ik An A MHEAN 3 T 2252 0] FR BBk, 2014, (11): 55-59.

66



