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WA RE AlRE= GC-FIDZ 433t Age] GC
chromatogram(&£2/%)9 o= 18 39 rh
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(7l--—Eﬂ chromatogrum)oll= 4 &+ 14 mg/l

24519928 n—alkane®] peak?] &0]= RolbAtt

o

Fshaba}

T84 IRFERE LBA labelE £9] peaks A Lot
E ¢ AHEA). 48A17F A7 2] BAMY S 3 mg/
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4| Co~Cs phenol®] ¥ ion chromatogramell 7Hdo] 2l
7] wfZo|ct.
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FEIDY 7t A& Aolole AHIAE Ak A
& & Utk F EIFSRMES T2 BAol 3= 9

= A Yottt
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J8 5. MZHAEHA A Z= graph= £ naphthalenes&et
naphthalene alkyl SEH|2| £ZIM0| 1 2= graphe £
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I 5 JAHNA 73 FYS EFFT Sle
2t &9 719 =5 A3 71est Aolch 19 59 &
% 271 graphol4l naphthalene®} ©]Z 9] alkyl
homologues(37Z 5FA)) Atolofl= 3= 9] x}7} Ak
= AL Y 5 ok B4R 20 mg/¢ 5%l A naphth-
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A& &4 Uk Y BANY 55750 mg/ o1 Co-
naphthalene®] 65% ©]4F ¥ Cs—naphthalene®] 75%
o|4}o] B4R (droplets)oll 22 ©] graph7} Hoj&
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HE 2 FH 3 520l film) Al&2] Ao}, Statfjord B
NA= FUAIRE AFEHA] ot ke JE2 BE

A (analyte)S WA o2 Cao—hopane_i(ﬂ
9| biomakrer24] oo} FE2Rgo WAl
= =4 & &= 3 &4o] 9h 7§'ﬂ'§}
(normalized/EE3h3t] Aslsaict. A7ZAITE 52t
/¢ (water phase)oll4] 7222 8K partition)d +&
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5. 2 20| BAG SRS UM SHEFSES &
Z=8lReduced environmental impact by
decreasing the dispersed oil content in
produced water)

# 3 Statfjord B B4y &7} cofeh off W4
O] EIFAE 559 3418 348 Aot o] data:= 1
d 49 A¥ data7l 9f A=Y 3| Al(regression
line) W784e)l 7|9k & Aot} AN ko] 40 mg/
0 oA 20 mg/t 2 THA] 5 mg/t B 247} 7AEAE o
EIF 9] Z} &9 Has wlr-g@)o|ct,

# 3 - Statfiord BS| A& 0f| 7| x5t CIF5t EARE SZOIA
LMSLO| EIFYE =2 U

Dispersed oil |40mg/Q |20mg/Q (50% reduction) | 5mg/l (87.5% reduction)
EIF groups uo/Q | ug/Q % reduction | ug/Q % reduction
Naphthalenes | 1312 991 24 751 43
2-3ring PAH | 205 122 40 60.0 il

4-6 ring PAH | 317 1.77 44 0.71 78
CO0-C3 phenols’ | 3521 | 3518 None 3516 None
C4-C5—phenols’ 153 143 6 136 i} |
C6-C9-phenols | 2.47 1.37 45 0.55 78

*) Total ion chromatogram integrated(%]%/2}4h

I 394 AN 71 40 mg/l oA 20 mg/t 2
(650%) #a=Y EIFFEY] 7 4EsEs Ci~Cs
phenol 6%, 4~6 ring PAH®} Cs~Cy phenols 45%
7} 4= itk Co~Cs phenols W& ZHAE A] 9k9dch
AR E57F 5 mg/l B AT S 87.5%), 2~3
ring PAH, 4~6 ring PAH ¥ Cs~Cs phenols 70% ©]
4 Aasigidt. o] Aak= 19 8@# S graph)ol= 3l
o ¥PA=0] PAHQ} Cs~Co phenols®] 3 ¥(source)
o] HAk3-Z(dispersed oil droplet)o]gh= AAS Ho|Z
o},

Percentage reduction in EIF groups vs dispersed oil

Seting expenments on Statford B

Seuny experiments on Guifaks C

03 8. 2A97H40 0/ 0 O 1 g/ 0 2 ZAE 1) A0l
EF 42 ZE0| 5524 t2s
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(water phase) l(versus) 7]84Hoil phase)ollA] Eof

=83l 2 fraction)o]] BAEES & & AHAH 9
).

1% 9% Statfjord B A4 &9 ZAH w=7H ¥
& o =3 7154 AlollA EIFE &£329] 24 gho
ct.

C0:C3 phenols
L
" Dispersed.
: ‘W‘
osmwn’?s»”“ o“.;.;uwsmﬁn‘;&
mAL dispersed ol my/L dispersed oil
2-3ring PAH CA-C5 phenols
- Statfd B Stathord B
204—— — —Disporsed. - —
L 5= e
eslbﬂ’nﬁ-as‘q ’a.sﬂ‘munnw:sn
mg/L dspersed ol mgi depersed oil
C6-C9 phenols
" S 8
3 S W 15 W B % B W
mylL dspersed ol

2! 9. Statfiord BOj|A] AAHEl EHA4-0| HALS =7} tHEL mf
=4 (water phase)zt 7|S4Hoil phase) Al0[2] EIFA&2]
S9} 28 (partition)] =Xt

- YO BARSTIICE EFYE 55

Dispersed oil [40mg/Q |20mg/0 (50% reduction) | 5my/0 (87.5% reduction)
EIF groups ug/0 | ug/Q % reduction | ug/Q % reduction
Naphthalenes | 1201 | 855 129 596 50
2-3ring PAH | 167 | 856 49 248 85

4-6 ring PAH | 3.22 1.61 50 0.40 88
CO-C3 phenols’ | 4303 | 4125  None” 3991  None”
C4-C5—phenols’ | 182 162 1 148 19
C6-C9-phenols | 295 | 1.79 39 0.92 69

*) 2183} & jon chromatogram
) ko] u)u]slcHE4 A ME /variation®] 2J3f)

Naphthalenes C0-C3 phenclis
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|swnm‘snnu
mgl dspersed of

557 NolgH o) £34 712
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4 Mole] EIFY22| 52t E&(partition)

# 4, 13 8($% graph), 18 102 Gullfaks C
platform (16) oA =33t FARGE A ATE HojEot,
Statfjord BS] 23} FARBHAIYE 2~3 ring PAHS}
4~6 ring PAH®| W28 7H48F2 Gullfaks CO] B4
o} o Aol & A Zr} Ce~Cy phenols FaFS
Statfjord B2t} Gullfaks ColA] © W}, o]} -2 2}
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% ‘water cut g 4 A 2 25 445t
Al sFsHEA F271A7E Ad/A4A}
A, Addo] i REfr
7 Me ER 7|8 HEH

o}7]1A 713 systemS WAFSHHEo| E35]7] ¢
& 73 S clean’ sea waten)oll 715 H7I%h
systemIp= thErh= AE 23] @& 4= jlok o)9t
L systemolME= £ F2 H7IRE 718 4ol 2A o
Z3it}, o] ° Foll= £ 7159 F AdHphase)?] =
AL HFA7|A] ¢ o] & systemoA 7184 B &
Aol ofH H2w AAE 4= Qlct,

i

A A ASoA EIFE AXSEe] 393 o
2AZ £ e 7FsA(potential)S B7HAE)SA.
EZQ] FAof ozt Aozt skekE AT EIFgtel o
3t 71 =7 29 110f Qlok, BAR e S AdA
of| A 4=8At EF il in water 240 7]HHS & Ao]
ct,

BAMY 555 40 mg/l oA 5 mg/l 2 FAAIZIH Tt
| =(FA1 % pie chart)®] &% H2|(shaded area)>-& 1}
ERd A Zo] F8H FHIADS HaA1E Aoltt, o]
$-of| EIFgk 4= oF 65%°]tt.

< Ao =4

Scale inhibitor
24%
.i BJ;;: Naphthalenes
. L

54%

Dispersed oil
19.1%

2-3ring PAH
175%
Phenol C6+ =

14%

Phenol C4-C5
712%

Phenol C0-C3
76%

4-6 ring PAH
344 %

J8 1. 247 S=E 40 ng/ 2 0flM 5 mg/ £ (RP/AM £2)2
LFA717| 22| EIFofl CHgt 7|0
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HI

(Treatment Technologies for Reducing of
Dispersed Oil)

o] ATollAl A] A GFE HA2A1717] S8l &
A AAE ST 717 740l A87HA A
ZARAE 2, 7, 8) A Bt o Eobct Hushd Ay
Fol| A o] PAHS} B 32| 443t phenolsE Al
A% 4 Y= 71e0d BAS B2 FEo] PAHS &
713} phenols©|7] TiiEolct, $HA th& AR A T
off 7jE7]&o] Basitt, o] ool o3f o LAl
hydrocyclone, ¥4l&2]7], FA4E2A A (flotation
units)®] 7} o]} -2 Anje] AR 53 2L 7]
E7NEE Z et

o] 71%& % 347} EPCON Technology$ld] ©]%&
7141 54Hgas flotation), TAI/-2-7 (coalescing), YA
2] A i}(centrifugal effect)?] ZAgtolc} o] 7|&L
i.a,OsbergollAl AldS digtos] SAMF AlA &xrt of
F et Aos HuEgr(18).

CyclotechAte] PECT-F7|&% 9t PECT-F&Al=
cartridgeqldl ©]A-& ©r(deoil) hydrocyclone
vessel(418h)2] % Z(inlet chamber)ol] o] di=t},
£ (oil droplet)®] 7|7} 57F=]¢] hydrocyclone®] 7]
EAA 58 3A F7HIZI, o] AulE A+
F9] BAM 5571 50% ol EE AR BaEg]
oHO).

C Tour7|&(oH] A-83H=A] 933)Z Statfjord B(EH
oA AlE3tect. C Tour 339 Y= A4 355
(liquid condensate) o|8dh= AoR &3] |45
%(gas compr—ession train)2] Al 2|(scrubber)ollA]
£ £ 9o o7|xe HAeY & AR F2A47t
3=t C Tour 382 B4 558 75% oVHAA
ZAGA) BEAA AF A" F(19Y &S
hydrocyclone®t thH]E o] &t}

=2

—
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WYo] S B 5 e 7o) oo
AZPE A 2o} o AX Ao sttt o] 7]sE) 9
3 Aol A 59 PAHS o FAL 4dst
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