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ABSTRACT

Treatment of Produced water from Sirikit Qil field by Electroflotation and
Induced air flotation was studied. Water chemistry of the produced water was
determined. The produced water composed of organic matter, Inorganic matter and bio-
organism. Some of organic matter are able to react with oxygen by oxidization reaction.
This reaction effects directly to the stability of colloid in produced water.

Induced air flotation (IAF) with polymer added, the Oxygen in the air was able to
oxidize Ferrous (Fe®’) to form Ferric(Fe”") this reaction lead fo increasing of the turbidity. .
In contrary, IAF using Nitrogen instead of the air had less turbidity because there was no
oxidation reaction occur. The optimat A/S ratio for air and nitrogen were 61.5 and 30.7 ml
gas per mg suspended solid, respectively.

Redox reaction of ECF was able to produce A or Fe®' depend on electrode
fype at the Anode. The A" and Fe*' were able to reduce the thickness of the diffuse
layer that impact directly to the stability of coloid in produced water. With this reason,

ECF then had better turbidity than EF.



The experimental reveals that the IAF was able to remove TSS 58 percent, Qilin
water 100 percent, turbidity 94 percent, particle size more than 5 micron 87 percent
however it was unable to remove SRB or PRD bacteria. The ECF was able to remove
TSS, oil in water and turbidity more than 85 percent.

The EF treatment sfficiency was lower than ECF in TSS removal. It was found EF .
was able to remove TSS by 49 percent, Turbidity and oil in water more than 85 percent.
Moreover EF was able to kil SRB and PRD bacteria by 100 percent and was able to
remove particle size more than 5 micron by 98 percent.

The Engineering and Economic assessment revealed that the EF was able to .
produce chlorine that can cause corrosion to carbon steel pipeline which nead further
study. Eventually, this research was recommended to install IAF unit at the sirikit oil field

which is going to have breakeven point since 1 year of service.
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A1914 2 AbaRasRlsEnaulas Produced Water

wigrdimad 5 Tavzwiin  USaoe (mg/)
AMNEANNTE (kg/m') 1014-1140 Calcium 13-25800
ANRNRL (dynes/om) 43-78 Sodium 132-97000
TOC (mg/l) 0-1500 Potassium 24-4300
COoD (mg/l) 1220 Magnesium 8-6000

TSS (mg/) 1.2-1000 iron <0.1-100




#1918 2 (Ra)

11

W ALnas TETVRT) Tauguwiin  U3uno (mgh)
pH 4.3-1000  Aluminum 310-410
Total oil (IR:mg/l) 2-565 Boron 5-95
Volatile (BTX: mg) 0.39-35 Barium 1.3-650
Base Neutrals (mg/i} <140 Cadmium <0.005-0.2
Total non-volatile ol and grease by 275  Chromium 0.02-1.1
GLC (MS) base (ugf)
Chloride (mg/l) 80-200,000 Copper <(0.002-1.5
Bicarbonate (mg/l) 77-3980 Lithium 3-50
Sulfate (mg/l) <2-1650 Manganese <0.004-175
Ammonical nitrogen (mg/l) 10-300 Lead 0.002-8.8
Sulfite {(mg/l} 10 Strontium 0.02-1000
Total polar (mgf) 9.7-600 Titanium <(.01-0.7
Higher acids (mg/l) <1-63 Zinc 0.01-35
Phenols (mg/l) 0.009-23  Arsenic <0.005-0.3
VFA (mg'l) 2-4900 Mercury =<0.001-0.002
Silver <0,001-0.16
Berylium <0.001-0.004

ﬁm: P.J.C. Tibbetts, I.T. Buchanan, et al., 1992,
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unadellensy (Ca?')
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- wunihdunlanee (Mg™)
[cy
Gl 4 3+ 2+
& wénlesu (Fe* & Fe’") 6.1 mg/| 0.03 mg/I
g
wénleaw (Fe™) 0.22 mg/) 0 mg/!
_mf%au”l.‘aﬂu (Ba™") 11 4
ansowdnnlaeu (57 0 0
aanlsdlanau (€N 11,236 10,319
?é Fanlaaau (SO,) 0 0
c
g8  lumfuewdlesan (HCO,) 598.29 563
AfualunleesY (CO,5) 0 0
fad 8.15 8.04
ATAIHT]I 97 NTU 5NTU
. Bnaaiuticied 89.7 mg/! 1.3 mg/!
=
Tg Anrnandearant 58 mg/I 35 mg/|
Amsianszug iinanah 28.07 20.45
winnudalis 0 0
CcoD 532 mg/ 319 mg/l
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wIsnad Aadlumsaanuuy

Design life 15 years
Flow rate 60,000 BPD
Besign margin 10%
Turndown 20%
Product specification

- Oil content < 5mg/l

- TSS < 20 mg/l

M99 22 AN MEANEURITEUL |AF

Capital cost
- AT IAF (60,000 bpd) 800,000 USD
28,000,000 1
Operational cost
- Bubble maker (Motor power 12 kW) 12 kW

- Amualiidnsanlviin 517 fia kW
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Operational cost

- Al Bubﬁle maker (Motor power 12 kW) 60 unslatalug

- Bussun = 24 daluesiadi 1440 tnnsady

- \Ruseuu= 366 usiel) 525600 1NNADT

- Adentings 840,000 wnvptet]

- Anansiadl 1,800,000 11nsiat)
F9% 31,106,660 114

= L& ﬂl
UHIBLWR: ArAmsuanuLA 1 USD = 35 um

fn519 23 AT bEAnelunng Re-perforation

Operational cost

Srnnumguiainvian 100 wgu
- drusunguiifiaatia Re-perforation 20 wqusiell
- Anli49elun1s Re-perforation 1000 $/ 1 tums
- svps@ivians Re-perforation 100 nete
- Aty 2,000,000 $ pind]
70,000,000 1wl

- a’ cJ
nALLNG: AREMsUaNULRe 1 USD = 35 um
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¥ Aleneasasyun A ldane Diff %Diff
IAF {(11n) Re-perforation (L)
1 31,106,650 70,000,000 38,893,350 55.6
2 33,373,300 140,000,000 106,626,700 76.2
3 35,639,950 210,000,000 174,360,050 83.0
4 37,906,600 280,000,000 242,093,400 86.5
5 40,173,250 350,000,000 309,826,750 88.5
6 42,439,900 420,000,000 377,560,100 89.9
7 44,708,550 490,000,000 445,293,450 90.9
8 46,973,200 560,000,000 513,026,800 91.6
9 49,239,850 630,000,000 580,760,150 92.2
10 51,508,500 700,000,000 648,493,500 92.6
11 53,773,150 770,000,000 716,226,850 93
12 56,039,800 840,000,000 783,860,200 93.3
13 58,306,450 910,000,000 861,693,550 93.6
14 60,573,100 980,000,000 919,426,900 93.8
15 62,839,750 1,060,000,000 987,160,250 94.0
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