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Abstract

With the continuous growth of demand for refined oil products, sequential transportation technol-
ogy has become the mainstream oil transportation process due to its high efficiency and economic ad-
vantages. However, the problem of mixed oil at the interface between adjacent oil products during
transportation leads to a decrease in quality and economic losses. This paper systematically reviews
the generation mechanism, hazard, and control technology research progress of oil mixing athome
and abroad, including solid isolation, liquid isolation, gas isolation, and gel isolation. The research
shows that the gel isolation technology has the potential to significantly reduce the amount of oil mixed
by virtue of its excellent rheological properties and compatibility. Among them, oil-based gel has
become aresearch hotspot due to its less gel-breaking residue and good compatibility. In the future,
itis necessary to deepen the research on multi-physics coupling models, develop environmentally
friendly isolation materials, and explore the potential application of digital twin technology in mixed
oil monitoring. Additionally, this paper discusses the prediction, monitoring, and post-treatment of
mixed oil, pointing out that optimizing transportation processes and using advanced mixed oil treat-
ment technologies can effectively control the impact of mixed oil. By reasonably selecting isolation
methods and optimizing transportation sequences, the amount of mixed oil can be significantly reduced,
and pipeline transportation efficiency can be improved.
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it MO 4k [ 13] 0 TERAR SLHE 2 10T, 460k 5 22K FH W Fh ST A 38 77 2 L — R AEAN R i 2 A) 15
B ATUA R 2548 B N B B e TR VA AR BB A ik . (ER X IR T 3082 T B0 R S Ak
FEAEANFRR B PRI I R [14]; BARSIE T B RERE T 456 5 FE A B AL R VR v 2 b 55 T2
SR, MR TEREZ AR NEEIE, W7 e LA RA . 128 8CR% TR B NE
GARFA[15]. R Z T AN Gt 2 7= A2 TR, (EOE S b i R v A B R mI A R i s . T 0
TR AR GEREE, P OO K EE B R S S AR E S TR 19 AR, KE
FEOIME R E A HIZ S AR T PR AR, 1RSI T = A [F) 56 O R 52 B s . 1EN 20 2]
30 SEARJE I, SEREA T IE A ) (35 )RS S AL 2K D A R G, BB HR e e ds
CHEAR, BRI €77 S 8 FR VR 5 BT 1 PR o 5 P A T e b E SR T AR VR S A L[ 16]-[ 18] 20
40 40 SRR Z BRI ORI I 3, B VR I T BT SRS T STV AN e, X R ik
5 ZAE AR 2 8 T TS R B PP A B 1 R N o SR I o B AR T IR S O R R B R A
TRANKEE, ARSI BLS 07 A B A Fh 2 %2 . BE T 1980 - R7ET R 2% 4 i
TP IR STt i A, R ST K R I P (s ) 55 A R 3 PR s 7 ) D vl ) A8 B ik [ 191 LTS
KRR, NRTVE B ARG MRIHR, 1LERSEE SR EEFITERER T8 A HEaE, BITEfE
G0t JE T R SN DR I R T VR A I i R [20], #E— PR TR R AR B A F A
T YR DX I = A i i R 2 TR 2R W E A PR SRy, 7 S Rl I ik i VR 5 SR an ] 1, 1] 2 By
N, BEA JEAT I SRR (R0, O TR N BT S RGBSR A X, U A RE PR R 2 I B 2
ST RIR N s B TE R R AR A A A (e Bk 2.5 m/s,  BETHNAUEFEAS 30%LA E), &
UG AT I R AR 5y U 53 A FEE R O DR AR R SR HE B T B R Sk [17] [21] [22].

IR, S HCS XY BU(Re > 4000 B ST AR 52 JEFY IR A X8k, Horih Ry 5] &5
A — 30 ) SSARTE SR AR e 1 s AT R [T DX 3 1) J2 TR It Sl R 1 A5 i 477k o S2ORK 2 B 70 7 DRk
JEAT I I PR E FTE G T BRI R X AR ST 59 S AT I I BH B (TR R A PR T35 IR SR A1 B
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Figure 1. Mixing oil condition simulation (left: gasoline first; right: diesel first)
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Figure 2. Cross-section diagram of straight pipe outlet
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Figure 3. Microscopic simulation of mixing oil
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FERLCGEMh > P Ak d QUM BURER) T, T AN ¢ B U0 SRR A, M E
S SR Ak R S AR 2 P [23] [24] [27]. TARRH h AR b R R R AL SR IS U - SR AL S fanis
AR SRS, Pk R R AR T 2.0 m/s DLIMHITRIN LR FE[28]. AR 5T F iR A6 2 4150 1R i
BN 1AL, PR R BT 2R A HORAE oA B S I e f) S T

2.2. RHMEMES

TR PTH R — R P REEAT N, H SOl dh i Q5 at . 22 R AR A BT 55 %
ANEZGUR . MR R JZ R AN R R BbR 5 R R B PR RE TR ARAE H BUIR N 2 A B,
T SR AEEESR, AN AR S IR & S B R EAR S, WU SERPERCR s SR
PR HRGRE . TN A EAR,  XHRGE ST Pk e AR S 6] [29]. TR, A RIS st i b 2% 52
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MITE L X [33]-[35]. 1] 4 S ERHE JE /K Bih T T8 [36] A Sk i sk R R 225 g .
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P HEAR A DAL TN o £ B B TE 12 S v, VRPN S5 PR R R S A S I 2 T RHE
| A A1 BE VR Aok B AT FE LRI I A R B AR BR ARSI 1 528 K

B Iﬁéﬁ:ﬂ%Emﬁﬁﬁﬁl
L% THRENES

PADD REGIONS

Product Supply Overview —U.S. East Coast (PADD 1) and GulfCoast (PADD3) ©
O = Refinery ~+ = Colonial Pipeline = = Marine Movements

® =Refinery Center — = Plantation Pipeline = Urban Areas PADD 1
- = Product Pipefine

o e
(o}
o PADD Atlantic Ocean
oo
(o}
®,

Source: U.S. Energy Information Administration
Figure 4. American Coloniel refined oil pipeline
4. ZERNER/RALMRBEER
FEJR I I MAJS AE BT 1, [ A AP BT BB A RO R R o BIF 908 A St Rl - B, g
o 4 M U VR TR i, SR R AR EE T, R BRI | S AR B R SR,
B K AR I i R BF iR . RN, 22 T DRI LR AT T RIS, 5L T 2 Aok

DOI: 10.12677/amc.2025.134048 472 MRMEZERTHT


https://doi.org/10.12677/amc.2025.134048

JiFts

s
e

#

TR AT AR e, iR dinik T 23840 74 1M B SCRF22] [37] [38]. 424k B 204% HIA[39] W%
RV SRS R, $R IR T2 ZE SR “ =R FAAESL, FL 2018 A0 E AN AR R G
NEWNE BRI T EESE, kS H35)@ CFD 1 BAE/R 7 R RUIRE T Sy 80 /i i
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4.1. BEl&FRE

] P o 15 42— A P 8 ot 7 T AL BT B TR (), 9% 120 R () et o 4 AT T v [ F) 422
Fefih, I LRI AR R (0 B R T ik 45 ], BRSSO T, R B ) 5 7 e K A R 5 B B INB AL,
MG SEBLFRM[7] [34]0 FE NBLC IR AR R BBk B — ik 8ok, Bl BRERAIEOR
[46] o A5E{E 53 [47] ¥ ] 1A o 185 WU 7 2 di B 28 9 20 M 8% 2 BRVBE I AL ) O SR, 8 3l 5 5 M AR AR D 8 e
JREE U D A S BUERN S DUIZIRE:, S00E 7 o B R E . AR R E I A R, [ A
8% 25 7 (B e 20 ) e BT O el o T Ak, e ) B L KRG o ke ot B Ao A R B A B R B
BRI , B IS B A S A A o I A A (G e R i ) B A S
SCHE R R AR T TR . SR e B, I Eh A TR AL UIE R, B BRI Bk . [E A AhE
B it i T 3 B O AR B ORI 12 A, B RREE TR B AR M R AL AL . St
RIAER R TOUT E . ML S48 EIER B ® K, TR T Rl - ik - 7 — LB s
A A, IR RO S R IR A IR, SEEIL TR R B R R B, SRR R E T
EIEPN IR R BFECE 8% AT . BIH[B38IIIRZ 1 9K R HORAE [ AR 2 b BT, 385 SR 4k
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BN RIE 65%. (HERRESY 5 EREA T B R AA{E4ERR, FEUSITIR @ Z &R s, B
PR il PSR — B0, wTREPEEL VR LT, TG DR, [ B R S I R e R S
TERAEM M, DR 7 A 1 AL S/ (340 BEFTRH, B4 R B R TR A B B 4 m) 2
SRREEE, AORAF AT T SRR AR A . AL AR RS T2 R SR RE M R S P R ML
4.2. BIAFRES

TR B, O U AAR G2 i ZE (R B0 BV M 0325 RF PR A <08 193 A 55 oty 8 ok it i 2 TS N 52 AR DA
DR R, R ORI S B ZE IR (117 [32] [50]. AT LA A RE By 28 24T - 5 1l a2k 0ol o 1 SRR
T PR R = R s R S R s B R AR IR SR AR S, B YLE T v S R e R o S B FE T
o Hr, SB—. KRB T S5l S AR, AT BRI, 1% 2 R A IR ) E
TR AR B [50]. Fhn: ¥R — S8 38 B nl BN — B, VR BSE I R 0 VTR N BRI IR B LR
FOVFIR N SEH AN S VPR ANVRIHIR E KIR 2, vl ks 75 BEAL BRIV & o 5 Bt Yo 9 T DIy ik o
TR B B B A AT VR N 58 T REAARTE D BEBE B, S S ) (VR S 0k, Wt A% O T B B v )
PEREMR AL ST e PR o SEER T 7T S BUE SR 78 1 IR R RGBS I OB E FLA . — T, s PR
BSVRCan S B vl ) m e e 4 B 2 T AR R (VR B, BEL LIRS FE (v IR N, R A E
TSR OTHAMAE IR, i SR > 30%~40%;: 55— 771, DHREMEAR IR (AR g
PEFIBLGNRAL )1 51N B35 2038 1 R B ) AL 9K 0 S RGP, SEIGR BRI 10 ppm RSt BRI 1 RS
BT A AR IR T 60%. W FUHE— DRI, VAR RGBS I AR R 2 IRAR B ) AR B, R
HORE S S B BT VIR ) SRR e B, T TR AS VR 1 R 5 A BT R R s, X —
MG EIT Reynolds 25 Weber ARG A5 LLEAK[52] . EH0 Bl o (st s e BCKC PE B %),
X)&E ARSI T RPH AR T % MG Tt CO, B BB AT 4% /1 SR FEAE CO, B - AR
HAAR, TR S B bekE, FHA Tk IR IR AR P 85%, 8 LNG 5 5 A8 B ik
rb R I UL s TR K I B B B VR UIAE 40°C~80°C 44 N R AEMIAR, Tt I S5 4y, A5 253k
EREMTREIL R, IR0 3R U FLVR AR B T E 5% LA R [54]. SR, AR RE S AR I 5 Ab#E
ey IRIWSOSA = FREE RS KA PRAR, 9 A AR B AR T RS B (i PLA A BRI kg g, (R
SEABEAR A IIKIE 90 K, 5B IZE MRAAET G AR A TS5 E 2 VP& B 58 et B R,
MRAL RGBSR A E NG 5 ST I R ge, DASCBUMR A T SEPE TR A% o
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BOBARRR 1%, I SURRE BGE, R — M ) S vl DATA R ) A3 NP i 324 PR ) 08 799 e A [+
A B I 8], A R B B ZE I [24] 0 SR 32 B ik U A AS [5] St B it e AR R v, 2200 T B
PR T T A R S VR B AR B R R R Ok, TR, SCRENRE 5 A VAR B TP PR B[ 551 o
MIENR VAR AT R RIS B R BE 5, BITERT — AT PR A ROOORAR R B B ZE . 1B R
) R ERERRRE, A A ARSI K, AT ORAE R BB B RUR [56] [57]. S AL Griffith
SEE[S8]HE H A BLIE YA | B AR TE I TE N R 2 0 ot A 2 A0 0 A R 7 T R i R B S TR
TWEFEE 8%, ERS i E BT AL, R 2 HR[S91 IE A PR (U0 B0 s - 7444
BN, AR AR K 2 SRR S 0 R A SR Y ORI D AE T RS R
5 AR VUL, R ARE NS SR, AT SCELA I 5K ) B & TR, SER U B,
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Figure 5. Mixing oil situation before and after isolation medium
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