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Abstract

Project Code : MRG 5080305

Project Title : Development of floatation process for the treatment of oil-containing
wastewater

Investigator : Pisut Painmanakul, Ph.D.

E-mail Address : pisut114@hotmail.com

Project Period : 2 years

Abstract:

The objective of this work is to study the treatment of oily emulsion with surfactants by
using Coagulation process, Coalescer, Induce Air Floatation process (IAF) and also Modified
Induce Air Floatation process (MIAF) that is the combined process between IAF and
coagulation process. This study can probably provide a better understanding of the oily
wastewater treatment mechanism and also the suitable operating conditions for achieving high
treatment efficiency. The equipments used in this study are consisted of 1) jar test device 2)
fibrous coalescer system and 3) floatation column connected with gas diffuser and the
measuring device, like gas flow meter and the pressure gauge. Moreover, the high speed
camera (100 image/s) and the Image Analysis program have been used to study the bubble
hydrodynamic parameters.

The study has shown that bed type and bed height can affect the overall efficiency of
mechanical coalescer. The multi stage bed configuration can improve the efficiency of
mechanical coalescer more than 50%. Moreover, by applying liquid recirculation concept with
mechanical coalescer, this can not only improve the treatment efficiency, but also enhance the
oil phase recovery. For the coagulation and floatation processes, the oily wastewater treatment
efficiency was related to the concentration of alum, pH value, gas flow rate and also generated
bubble sizes. Moreover, the interfacial area (a) obtained experimentally from the bubble
hydrodynamic parameters and the velocity gradient (G) have been proven to be the important
parameter for controlling the floatation process efficiency and operation cost. The simple
proposed correlation, based on the a/G ratio can be applied in order to predict the treatment

efficiencies.

Keywords :  Floatation; Coagulation; Coalescer; Interfacial area
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- Yinmanududusasmlauanguaut wudlsedniawmsidadivw kungaduany
a o e cd A X A a ed |1a o o
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‘ﬂq’ a 3’ £ 1 o Y 1A v 6Aa 1A
vuiufnzasmeaiiu uazagluaazaoldUTinmasdn uaziWeinanalad s
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1ANANITNARAILEAIDIANNFNN BT IR U Rwnd s asidudnistntanunis
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gﬂ'ﬂ 14 0 LAz ¥ ANNFNNWITERIN T suan1sUnuaalag1sirsduidanirdwliay (n)
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% LA

w0 —p— Ferric —— Alum

2’ % A o CZK:” L% [ [
LRSWINHKELATDY (V) NUANMVULVNVWRITRY LLﬂtLWﬂSSﬂﬂﬂavLi@

nngl 14 n WU NV VT RN RN FUERIUNTTNTaa2a 819 R Uil awsinuusiunu

RIRALIIAIRITHRA SDS @Taslmiﬁulﬁﬂs:ﬁﬂ'ﬁmwgaqﬂwhﬁ‘u 1.2 NINAORAT NAN pH 13NAH

winnu 7 Idseansaawlunisiinga 94.26 tasidua luniﬂLwa%’%nﬂaa%oﬂﬁﬂs:ﬁw%mwgaqﬂ

P o

AANULTUTK 0.8 NINABAAT AN pH  Sudwriny 5 MU szEnsawlunistnda 98.84
& < (3 il 1 A v 1 [ 1
Wasigud lassunsauditisaimadaoundadla 2 129 lawn

% a &£
E’IF_I\‘I’]%QU‘]JK&IHUI AWEND Lﬁmuuqa 26



o P97 1 NAANMUTUTHRIIRN waztWasInAaa 13d Winnu 0.1-1.2 ez 0.1-0.8 NTudadAaT
o Q & a = o Qo v { &, { v v
ANRINL mﬂi:ammwmimmﬁLLquwﬁgwuLﬁammmeumaamﬂmmﬂguauﬁ
n' J { v o tu ) :’ b
LN LN D TRLIN I WA FIRTU NI ULR D T AW BIR AN
1 { { 1 v v v a e 1 a &
o PN 2 NANANNUTNTWRITEN UazlWaIInAa 13a 1.2-1.6 Laz 0.8-1.6 NTUGIRAT T
ﬂsz’ﬁw%mwﬁuuﬂﬁuﬁa@mLﬁaaﬁnﬂmslﬁwmﬂﬂLLaﬂQLLauﬁﬁmﬂLﬁu"l,ﬂazsiawaﬁ%ﬁ@
‘g/ H wygs . . ! o v a a
anudaioTmnawalng (Restabilization or Charge reversible) ganarnliszanTaw
2asn1TinTaduw IuNaans
1 a QU 6Aa {d‘d v a a
las@n pH LLa:ﬂimmmsauLLa:w\Iaiiﬂﬂaa"l,mwumwmm:aulumﬂ%ﬂimwﬁmwgaq@
Elumsﬂﬁﬁ'@agﬂé’amﬁaﬁ 3
p.l' =S U £ c.l' o a o [ > 1 3’ a dq’
MmN 3 evussduamsfnsaNTuTuimINzruEsmILM s daalad s uasdwila

?,/ o [ 2K A v [ [ [
PINUIIUNURIIAALINAINI SDS QIURIIRY LLE‘]iLW@‘S‘JﬂﬂE‘]avLi@I

.. . pH U | Useendaw pH
RITAALITIAINT Tauannuanyi o .
" (LINAW) (g (%) (§aNY)
CQRGEV 7 1200 94.26 6.52
SDS — =
wassnasalia 5 800 08.84 2.46

Twn13ANEI AN VLT NT WY aIRITFNNLRAIZRUNITUNTAA2a19u L T U wid ansinadwiaIa
PWAVEIRAUTIAIAT SDS  (a93U7 14 ) lavdszAnTnwgsgalunistidairiniy 61.82

6 6 c.l' £ U £ &v 1 a v d' o ™ (2
lWasidud NaNUTUTUUBIRIIEN 0.4 NTNGEARAT L ity Runuiladinatnniviinga ke 2

) A 9 o .2 A A Y & . o 2 A
739 LRNaBNUNTUIUaa 8L Uil U a iy uU1a NI 0N URN Iaa LTSRN

J ] v v v
® n1sAN¥IAI pH LTNARNAAMNMINZENE1UIUNITIN T AR89 Fadwit anitaw
1 > 2 A a U [ A 6
FANNUAIIAALIIAIAILIHA CTAB arad15da uaztnassnaaalsa
1AUHANIINARILFAIDIAMUFNAUTIZRIINTIURsuuasasidudnsinganunis
Wasndad pH  Sudulugig 2-12 swmsunstdealesreinfeduiten CTEB dauanIay

uazinasINAaa lIANANULTNTY 0.4 NTUADRAT Ltamcﬁagﬂﬁ 15
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pH
—_—— 0.4 g/l (Alum) —a— 0.8 g/l {Alum) 1.2 g/l (Alum)
....... 04 g/l (Ferric) ---pg--- 0.8 g/ (Farric) 1.2 g/l (Farric) —4—150mg/l |- 200mg/l 300 mg/fl
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A v o ¢ ! ¢ = € o @ o a w o @ o ' &
3UN 15 n waz 2 ANNFNRUTIzRIefiFudnsidadudn pH Sudulunistitdadiatiei
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Tunisiinge 40.49 1asiFud waz 1.2 nSudadas A1 pH SNAWNLANZFULNNNDY 5 bR
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Wamsuenléisinin (McNaught Lag Wilkinson, 1997)
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....... 0.4 g/l (Ferric) ====== 0.8 g/l (Ferric)
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1.2 g/l (Ferric)

3UN 16 n waz 2 ANNFNRUTIzRIefIFudnsidadudn pH Fudulunistindadiatiei
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ANT9N 4 miwagﬂmiﬁﬂmm pH L%;J@TuLLa:Eg@ﬁﬁﬂﬁﬁmmmm:awﬁmﬁlmsﬁwﬁ'@éfqamo
W FuUwaninauiiuny SDS, CTAB La: Tween 20 @g&1T84 LaztWassnaae

156
. . Ui pH U3eNTNIN pH
RITRALITIAINA TaLannuanh o .
" (g (L3NAW) (%) (gaNY)
04 6 65.77 415
CARGEV 0.8 7 87.70 3.96
1.2 7 94.26 3.65
SDS
04 5 85.67 2.69
wassnasalia 0.8 5 98.91 2.46
1.2 6 97.02 2.25
04 7 62.36 423
CARGEV 0.8 7 60.94 4.06
1.2 8 65.19 3.82
CTAB
04 5 43.16 3.01
wassnasalia 0.8 5 40.49 255
1.2 5 43.75 2.34
04 8 43.59 4.41
FIFY 0.8 8 48.57 4.22
1.2 8 55.09 3.70
Tween 20
04 12 45.04 8.47
wWassnaaa lia 0.8 12 40.83 5.48
1.2 12 43.29 2.52
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m”u?y (Fibrous coalescer)

U
e nAnHIAmENTAVBINKAIGINAT
wa AR YR o @ ' Y @ 2 A a L,
AUENUANFNIA laun YUTUNRITWINALAINATBUALAINAS WT9A9RANA @ (Critical surface
tension) VBIAINANY LAZAIAMNNAWILUULBILFULEAINAT

- MIWIANNFVER (contact angle) VAIRLAUINULRZAINEN

TN 8 WaT 9 WFAIHANIANHIMINARaInsataILUaINAsluaIIA LNad Y
SUNE (contact angle) VAIRYAUNULAZAINA

eN371971 8 ﬂ’?iﬂ@]ﬂﬂd%U@ﬁﬂﬂdﬂ%ﬁ’lﬂﬂ’]diuaﬁﬂﬁﬂ

Lﬁuiﬂﬂiaamfﬂﬁﬂm \EUlURLABLAE
yuFuAE O (degree) 65.73 63.62
cose 0.41 0.44
Ye (MN/m) 34.68 33.36
Y\ (MN/m) 72 72
Ywe (MN/m) 5.16 1.68
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Léfuslumam{ﬁﬁﬂm \EUlURLABLAE
yuFuAE O (degree) 0 0
cosO 1 1
Ye (MN/m) 34.68 33.36
Yo (MN/m) 31 31
Yoc (MN/m) 3.68 2.36
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- MIWIANLIIAIRANY@ (critical surface tension) VBIAINATI
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ANUTUTUA 9N Blo aLAULAT
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- MIMIAIANNRMILLLILNNTI AL EAINRN

g13197 12 U&AIAN Bulk density,True density wazaunmwinluIoaaIvaI&wluaInad
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HRALAW L8 Bulk Density (g/cm’) | True Density (g/cm’) Porosity (%)
ulagan 0.053 0.571 90.722
LEU L RLAULAE 0.226 1.940 88.344
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