/

SAYU-dVLE LS 9nSsTIu e

-— P e |
OIS EFINE IS NS

By - sl .é‘.’ ar >t ar "
LLEITILL IR0 arit vl 9 Lg99uanaitrrialuainan

TasansuUoy : S ke Ul fiidns

Iduada

NS 939U @ TMNS S

NS5 3-3 qmﬁ"lﬂﬂ‘i"iu

AN

Order Key taw!g..T.D.f*.fq..“.?."’..q....'ff..a.f
BIB Key..20L/0 72
VAN Lary ;&miﬁbbﬂ ............
nel. A5, asn Wunediadna AYATERAT TRNTIULNEAS
WA, AT, NudY METAGEL REL NIATEIAEMNTIULNEAS
HA. t@Anbd IAsUTHIANA  NIATERAR MNTINLINAY
WA, A3, Navy ASEISA nw T Tienssuall
A3, Fsrdnd madu NAIEYIRINSSULAL

¥

URTFIMNADEIvauASUNS

WOHNAY 2536




1I

TasamsIevlnu—ivesiu :  msanedansuunitul e niod s suaiaisiugdu

Tasannsvendl 1 : msdnsilwianlfianas

Treanuttuindufflummessdd  ifilsssitaiaidthnhdumeaunmndy
Tav3Buneagu Foilimioouun  separator LAt decanter @wmsudunuiLBENIN
fedad Hlannmsiulioiu ‘lﬁﬁnmqmﬁmzﬁ"ﬁvmmﬂ%umaumwﬁﬂﬁw q leun i
it thadadnoudnindoouun Thflaanedoasun separator Uat decanter
aanntieWni TN ﬁﬁﬁd%ﬁﬂﬁ@ﬁﬂﬁ“ﬂuﬁmﬁw LAt NS ILLNNT AT

Torftasen AN pH, COD, BOD, @nsuanuasy uasilaiu wu usazdstnaildnang

X "

' M o W, v & » <4 o i Py ¥ o A o
LAY :IWJLaaﬂuﬁﬂaﬂ%ﬂouﬂnLﬂ‘iﬂ\muﬂuﬂﬁmaﬁuﬁdﬂﬂ MITINHUDUI LU

- a

gsuuuasuem  (Wdu 10.30 n/a.) waziifuiudeudnage  (wdu 1457 n/a.)
v, & w o, o ' o vy, & P
VWM separator UIAMNUMNUMMGERY 12.78 n/a ureiinaann decanter i
Tufuey 15.21 n/a. MasanuevniifaTmiliniu .45 n/a. WaTnanesntill

s 1 o wy & - o
qamuiiituiuey 11.36 n/a luamsitthaanniedasnunnawmuiiiieiu 20.13 n/3a.

< ¥, e v, & : ¥, v i v, & v o v
LU A DILUNUNHUSDNATNUTIVII WU u’muﬂualﬂuu’mnﬂﬂwuaudﬁﬁuﬁ“ﬂuurﬂﬂ

oW ¢

| I & vwg o & w, X < o W, & 1w
Nl 1ﬂUﬂ\Jﬂdv|.’Jﬂmﬂﬂ'ﬁLLUﬂ‘]5u AMMTUAIDENIMIMNLASDILUN HITBU MITNUBAN

e levimasneassuuntitiuva s fe 38meenau (normal settling), M3

Wenudoundousumanmuatned q mslgastuenaznou U FeCl,, Ca(CH),

wio Al (30,),, 05%3% dispersed air flotation #3035 dissolved air

flotation ludiusouuniaiusonle ﬁduﬁﬁmwyumi‘im dunsouuniraeeniu 3

i P T ra REE separator fusunsduuu 2-14% Sunans 57-77% warudng
L Ao - »

16-28% Tuwnaz suiluSunnniu 1.09-1.37%, 0.06-0.24% uan:r 4.00-5.64%

anEteL @yt vmiednttiiesan davyuindusiiuinnestuuu 3-13% Junany

¥
L =3

60-70% warduang 18-287 lruudarduilvunwiieiu 1.67-2.64%, 0.08-0.15% uaz

3.41-4.97%  <uUawiu quuLﬁuoﬁ"’rﬁomﬂLﬂ%aaLLUﬂua:ﬁﬁﬁqmﬂﬁaﬁﬂﬁﬁﬁﬁ'}u



ITI

. e a, & = o -4 i -
Anneonuminiuoanamima e 5-30% uazm‘lﬁﬁmmqmﬁwuﬁm COD Wastmiy anad
Ugeunm 507 Lar 85% fnNaTwu

» o~ ey » o 1 =1 ), -
NARINANSNAFDI BN TEMS  waadlmiun quutm%mmﬁmumﬁuu
W, & WMy o o Vo W & o : ¥ oy
eonINEEwele Samsrmnmsfneamseentsiuant g tusedu pilot test awiEms
UL Taviuiadeauun separator (nhflunsrumumsniadaazrmameaediou
v, & 1 » o w a W - W
I RULAN decanter KWa7LAN separator MIOWULUN separator inanu
separator Refinsuszdnirmmsuuniaiudely
mnmﬁnmgmmwwaoﬁﬁﬁuﬁlﬁmnﬁaﬁnﬁ“ﬂuﬁﬂﬁw wWuNLeeSetudannge
Tniudasegaiia 21.22% 'mmﬂLﬁaaa’mm'iuéaﬂﬁﬁ"’lﬁuﬁ:ﬁu‘l.uﬁaﬁﬂLﬂunmwa’mﬁu
Fafude et hdifinnnmininledn Fanrlfedeafuiruhuuusalul@ (skimmer)

FymaAutniunasaian easvimsneaodluiuasluiny



Thai - German Project : Oil Recovery from Pailm 0Oil Mills Waste Water

Phase 1 : Lab - scale test

Abstracts

The selected palm oil mill for this study employed the standard
process for oil separator from fresh fruit bunches and had both
separator and decanter for oil separator from sludge after screw
pressing. Effluent samples were taken from the following points; after
sterilizer, before separator, after separator, after decanter, from
0il room, after final cil trap and after desander. They were analysed
for pH, COD, BOD, suspended solids and oil & grease. The effluent
after sterilizer had low suspended solids {(ave 10.30 g/i) and high oil
& grease (ave 14.57 g/1) contents. The sludge from settling tank before
entering separator had very high value of all parameters. The effluent
after separator still contained 12.78 g/l oil & grease while the
content in the effluent after decanter was 15.21 g/1. The mixed
effluent from oil room and the effluent after final oil trap contained
0il & grease of 9.45 and 11.36 g/l1, respectively. However, the

effluent after desander contained 20.13 g/l oil & grease

0il from the effluent after sterilizer could be easily separated
by normal settling. Since the other effluents were very viscous
and contained high suspended solids, the separation of oil from these

effluents was not succeeded through normal settling, heating and



settling, slow stirring and settling methods. The experiments to
separate oil from the mixed effluent were conducted using dispersed,
dissolved air flotation, and addition of chemical coagulants : FeCl,,
Ca(OH), and Al, (SO, ),. The results indicated no oil separation. The
mixed effluent from oil room was the complex suspension consisting of
water, cell debris and oil which made the separation of oil by
either flotation or other mentioned methods so difficult and seem
impossible. However, after centrifugation the effluent after separator
and the nmixed effluent could be separated into three layers. The oil
recovery by this method was 5-30%. Furthermore, COD and oil & grease of
the final effluent were reduced approximately by 50% and 85%

respectively.

From the centrifugation results, it is proposed that the pilot
test to separate oil from the effluents should be investigated having
either decanter and separator or separator and separator connected in
series. In addition to oil recovery this proposed method will also

help to reduce the COD of the final effluent.

Sometime the oil in the final oil trap contained as high as
21.22% of free fatty acid because the oil was let accumulate in the
final oil trap for many days. In order to get good oil quality an
automatic skimmer that is able to collect oil in the trap all the time

is recommended.
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AnsTaf 2.1 aoﬁﬂs:nauua:Qmﬁnummauﬂhﬂqmaq1sqqﬂuﬁwuuﬂwéu MNENAIveIetly wasdndoanann

\ATBIuLN decanter wie separator

Parameter 2 3 Reference*
Condensate Decanter Condensate Separator Condensate Separator Condensate  Sludge
effluent effluent effluent
Color Blackish brown brown Orange brown Blackish browvn Dark brown Brown
pH 5.12 4.16 DA 4.89 4.89 4.8 4.6 4.6
BCD 31,620 21,000 22,800 45,375 41,086 68,550 23,300 23,600
coD 75,606 38,246 45,360 67,567 80,146 105,955 51,000 76,500
Volatile acid 3,150 1,838 Qg8 2,273 74125 9,35
(as acetic acid)
Alkalinity(as CaC0,) 1,576 480 37.5 86.5 320 200
Grease 20.9 4.7 1,165 1,130
Total solids 54,546 25,634 26,367 47,242 76,733 118,570 43,500 47,800
Volatile seolids 44,354 23,056 24,415 39,617 67,635 108,590
Suspended solids 2,600 2,900 6,100 20,300 3,050 40,000 6,800 27,800
Nitrogen ammonia 43.5 23.0 AN 4 22.8 66.3 61.6
organic - - 22.4 918.5 1,287 1,352
Total nitrogen 30.1 941.3 1,353 1,413 600 &600

WAL ANATIMGY WN. /a8 unt uduaciiies
1,2,3 fin Tssamahdmiidawiadgevar da warnsed anuamwiy

Barker & Worgan. 1981, Eur. J. Appl. Microbiol. Biotechnol. I1:

i W Use LAT5ATIR uAtAne (2533)

234-240

¢L
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AEaan 2.2 aaﬂﬂﬁ:ﬂauuasqmauummaaﬁﬁﬁomaaTﬁqeﬁuﬁﬁuuuﬁﬁuaan931Uﬁ1uﬁﬁwa

Paramzters 1 2 3 4 Ranges Reference”

Color Dark brown Dark brown Dark brown Dark brown Dark brown Dirty

pH 4.05 4,45 4.34 4.62 4.05-4.62 3.0-4.5

BCOD »50,000 54,750 60, 000 54,750-60,000 22,500-38,000

CoD 115,934 83,016 82,013 80,523 80,523-115,934 4?,000-81,300

Volatile acid 5,870 3,128 4,883 5,438 3,128-5,870 2,100-5,700

(as acetic acid)

Alkalinity (as CaCO,) 200 68.5 80.5 180 658-200 270-650

Grease 16.7 2,449 1,165 16-2,449 18,000-52, 700"

Total =zolids 83,508 61,222 49,453 80,582 49,453-88,508 37,800-71,600 e

Volatile solids 81,872 52,655 42,063 76,004  42,0063-81,872  31,200-56,700

Suspended sol ids 32,000 30,000 18,500 27,800 18,500-52,000 12,700-51,000

Nitrogen ammonia 53.5 2743 27.9 61.8 2761 17-31
organic 551.6 817 1,172 551-1,172 670-000

winuive - Awnfivion an. /a. uniuduaciies

1,2,3,4 folsssnunduishddaningsvan daa qswwgéﬁwﬁ waenstd anvendy
Edewor, J.O. 1086. J. Chem. Tech. Biotechnol. 36 : 212-218

fan : oy UssLaSEae I uazene (2533)



A154% 2.3 Characteristics of individual westewater streams of palm oil mill

Sterillization® ©0il Extraction® Clarifiers® Hydrocyclone®  Combined®

Characteristics Plant Plant (Sludge) and Wastewaters
(Range) {Range) (Average)  Boiler House (Range}
(Range:)

pH 4.0 - 4.9 3.8 — 4.8 4.9 4.7 - 6.2 4.1 - 6.3
Temp~C 30 - 88 36 - 77 - 30 - 70 30 - 75
0il,mg/1 1,100 - 6,100 6,800 - 8,500 7,000 200 - 1,600 8,200 - 9,600
Total solids,mg/1 6,600 - 38,500 31,000 - 47,500 60,000 1,300 - 2,600 15,500 - 23,000
Susperded sol ids,mg/1 1,250 - 9,000 18,400 - 31,000 35,000 850 - 2,000 7,500 - 10,000
BOD,mg/1 5,500 -~ 27,000 16,800 - 30,000 20,000 1,050 - 1,950 10,000 - 14,000
COD,mg/1 10,300 - 52,500 45,000 - 64,000 60,000 18,60 - 3,600 18,300 - 28,500
Total-P,mg/1 47 - 320 230 - 330 1,000 20 - 23 135 - 163
Total-N,mg/1 60 — 500 450 - 720 = 20 ~ 26 230 - 265
fin : ESCAP (1982) (#1930 (a) Thanh, N.C. et al. 1080 uat (b) Muthurajah, R.N. 1975)

¢l
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57197 2.4 Characteristics of combined waste waters of palm oil mill

Characteristics Range Mean
pH 3.8 - 4.5 4.1
Total solids,mg/1 11,450 - 164,950 43,635
Suspended solid,mg/1 410 - 60,360 19,020
Volatile solid,mg/1 8,670 ~ 154,720 36,515
0il and grease,mg/1 130 -~ 86,430 8,370
BOD,mg/1 13,290 - 47,500 25,000
COD, mg/1 15,550 - 106,360 53,630
NH, - N,mg/l 0 - 110 35
Total Nitrogen as N,mg/1 180 - 1,820 770

]
<y

fun  : ESCAP (1982) (8143970 PORIM & RRIM Report, 1981)
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Motor with propeller

Velocity meter
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qUf 3.2 \nFesile Lab-dispersed air flotation unit
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Flotation unit

Air compressor

jﬂﬁ 3.4 Lﬂ%.mﬁ’ﬂ Lab-dissolved air flotation unit
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Characteristics of Effluent after Sterilizer

Characteristics
pH CoD BOD SS  0il & grease
eI mg/1 mg/1 g/l g/l
MSHUMBLIINTIL#EN
1 4.80 80,335 28,000 8.6 7.74
= 4.94 68,600 30,350 8.1 5.08
3 4.79 65,078 35500 0.4 12.52
Aady 4.84 71,644 31,283 8.7 8.45
Ao naTsu 0.04 6,239 3,132 0.5 3.08
MIENAIBL1ITI
4 4.77 70,000 - - 16.95
5 - 79,760 38500 10.9 10.81
6 ~ 86,010 39,500 10.0 12.42
7 — 86,726 24,000 8.8 14.22
8 = 104,820 27,000 9.4 20.74
9 4.75 91,357 24,250 12.2 12.26
fmby 476 86,447 30,650 10.3 14.57
Anivs inessu 0.01 10,626 6,906 T 9,97
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- o o, a €1 [ P
AN 4.2 aNHUEUNERHINDULAILATEIRUN

Characteristics of Effluent before Separator

Characteristics
pH oD BOD 55 0il & grease
AT mg/1 mg/l g/l g/l
1 L 1 z =
MIFUAIBNIATILALN
1 4.35 292,924 55,500 127.2 84.38
2 4.58 259,440 62,300 1824 129.09
3 4.52 222,610 72,500 118.5 122.99
1 Laf"l:U 4.48 258,325 63,433 142.7 112.15
AfuaiueneTsie 010 28,716 6,986 283 19.80
NSENAIDENITI
4 -~ 310,827 70,000 197.2 115.83
5 - 431,147 71,000 1764 136.41
6 - 308,856 38,294 176.7 147.01
Fe - 245,864 34,000 186.8 137.75
8 4.43 343,536 20,750 204.5 153.60
ﬁ'\LaqﬁlU 324,424 46,809 188.3 138.12
R TCT TN Te T e 67,005 20,192 11.1  12.80
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ANsaf 4.3 anvaetiaanniadosuwun (separator)

Characteristics of Effluent after Separator

Characteristics
pH oD BOD 55 0il & grease
L o
A3 I mg/1  mg/1 g/1 g/1
e | 1 P
ﬂqﬁﬁuﬂQBﬂﬁdﬂﬁdlﬂﬂﬁ
1 4.39 112,032 34,000 35.2 14.58
= 4.61 81,780 34,925 26.9 2 .55
i 4.55 00,439 32,250 21.8  18.96
A Lady 4.52 04,750 33,725 28.0  12.03
L LanaT I 0.00 12,721 1,109 5.5 6.94
ﬂﬁiﬁuﬁhadqaﬁnu
4 4.63 56,600 - - 12.78
5 - 112,800 47,000 25.4  14.88
6 ~ 156,980 62,000 52.6  13.91
7 - 95,475 17,167 30.0 7.96
8 - 74,656 20,000 30.6  13.55
9 4.50 06,304 15,750 30.8  13.60
fnLady 4.61 08,794 32,383 33.9  12.78

4 T9 LLneNeT U 0.02 21,523 18,721 9.6 2.24
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. » .
AN 4.4 dneustimennepiesiun (decanter)

Characteristics of Effluent after Decanter.

Characteristics
pH COoD BOD 55 0il & grease
n5afl mg/1 mg/l g/l g/1
MTENAIDUIITI
1 = 95,253 42,500 14.1 16.91
@ - 112,407 23,000 28.3 15.16
3 - 119,504 oo 38.8 13.58
fiaiy 109,155 32,750 27.1 15.21

Al nunassu 10,180 9,750 10.1 1.36
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a ¥
AN 4.5 ansutimas (mixed effluent from oil room)

Characteristice of Mixed Effluent from 0il Room

Characteristics
pH oD BOD S5 0il & grease
¥ s
AN mg/1  mg/l g/l g/1
MTHUAIBENNATIRL

1 4.50 102,742 25,500 25.0 16.78

2 4.61 78,360 25,978 23.7 6.54

3 3.66 78,247 30,7950 21.9 23.16
éﬂkaﬁu 4.27 86,659 27,408 2734 15.49

Aiue weneT 0.42 11,376 2,370 1.3 6.85

MIENFRNITI
4 463 91,500 - 29.4 9.31
5 - 92,120 38,000 356 13.37
6 - 08,700 38,000 32.7 11.91
7 - 82,095 20,500 #3.3 7.44
8 - 69,886 18,000 30.9 6.15
9 3.99 90,094 16,250 28.2  11.30
10 - 86,130 = 26.8  10.51
11 ~ 74,250 — 29.5 6.74
12 - 79,200 - 26.0 7.71
13 - 71,974 - - 10.09
fiadn 4.31 83,595 26,150 27.9 9.45

Afiua nnanasan 0.32 0,186 0,769 28 207
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Al 4.6 dmsmeitisTnedntwigeing

Characteristics of Effluent after Final 0il Trap

Characteristics
pH oD BOD 55 0il & grease
¥ o
AFIN mg/1 mg/1 g/l g/l
ﬂ’ﬁfiuﬁﬁaﬂwﬂ%uﬁm
1 3.53 83,068 24,500 19.0 .19
Z 4.73 86,480 35,750 15.7 6.61
3 3.98 81,025 39,000 1.3 14.17
MLady 4.08 83,524 33,083 17.3 9.09
AnfLenesy 0.49 2,250 6,213 1.3 3.14
m'ﬁiuﬁﬁaﬂw 3
4 4.64 - — = 14.47
B - §7,760 38,500 31.2 13.56
6 - 100,580 41,000 29.2 12.725
7 - 81,953 20,500 22.0 8.44
8 - 73,534 19,_500 22.7 8.67
8| "3.7/9 96,549 18,250 24.8 13.90
F'ﬂLQgU 4.22 Q0,075 27,550 26.0 11.36
AT UINATIIU 0.42 10,496 10,018 3.6 2.36
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AT 4.7 dmenetihevinteenteiun e nviieile

Characteristics of Effluent after Sterilizer 0il Trap

Characteristics
ﬂ‘%dﬁ pH oD BOD S5 0il & grease
mg/l  mg/1 g/l g/1

s
i

221,840 72,000 &7.2 37.65

2 ~ 86,480 - 8.7 10.82
3 ~ 65,114 22,000 8.1  8.20

4 ~ 63,430 27,000 6.8 6.0l

5 4.61 97,672 23,500 13.6 12.60

fiady 78,174 24,167 9.3 9.4l
Ao LnaTg 14,466 2,005 2.6 2.5l

5 -ﬁ. 1 L7 1 3 1 = &
WNLLWR ASOT 1 LﬂunwsquﬂﬁaUﬁdﬁﬁn%wnqmﬁaﬂaﬂomaaﬂaﬁnﬁﬂmaquaﬂnﬁﬁuu
Asof 2-5 L iumaduiediesinveddeuiiig

M LRAURRL AL RS 2-5
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AR 4.8 ANEUSITMITINLAS 0ILUNATIENT L

Characteristics of Effluent after Desander

Characteristics

pH CoD 55 0il & grease

REMT a/l mg/1 g/l g/l
1 = — 17.4  24.76
% = = 16.5  14.80
3 - = 20.6 17.88
4 - - 26.4  18.86
5 3.84 = 17.5  24.37
Anndy 21.5  20.13
Al usnassu 5.4 3.86

wnewg  BumsdudetneTn (3 allmadansos
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A59f 4.9 mswuntimes s Teunas Wanud ou

Separation of Palm 0il Mill Effluent by Heating

Treatnents Results

In water bath at 95°C [water level no oil after 3,24 hrs.

equal to sample level]

In water bath at 85°C [water level no oil after 3,24 hrs.

equal to sample level ]

In water bath at 85°C [ water level no oil after 1,3,24 hrs.

half of sample level]

In water bath at 85°C [stirring for no oil after 1,3,24 hrs.
15,30 mins and let settling] [for both treatments]
Steaming for 19,30,60 mins. and let no oil after 1,3,24 hrs.
settling

Direct heating for 30 mins. and let no oil after 1,3,24 hrs.

settling
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A998 4.10 nsueniiieson Trunsnusoa e (15 ausiauni)

Separator of Mixed Effiuvent from Oil Room by
Low Speed Stirring (15 rpm)

Treatments %[v/v] of top layer x

0.0 1.00 2.00 3.00 24.00 hr.

1. Coentrol [rno stirring and let

settling at room temperature] 5 Tud 17.% 20 25
2. Stirring for 19 mins and let

settling at room temperature S 5 125 17.6 25
3. Stirring for 30 mins and let

settling at room temperature 5] 5 17.5 25 25
4. Control [no stirring and let

settling at 70°C] 5] 9] 17.52 17.5 37.5
5. Stirring for 19 mins and let

settling at 70°C 5 10 25 25 FFeD
6. Stirring for 30 mins and let

settling at 70°C 2 5 5 D S

Treatment. 1-4, bottom layers were hohogenous.

Treatment 5-6, bottom layers were inhomogenous and sediment clumped

during 0.5-3.C hr. settling.

= Top layer was water phase and no oil was observed in every treatment.
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Ms19R 4.11 nswenttmenls snuaietinfunduTounts idusuun 4,500 Seusounil
30 ¥
Separation of Palm oil Mill Effluent by Centrifugation
(4,500 rpm. 30 mins.]

Top layer Middle layer Bottom layer
Samples

0il & grease 0il & grease Qil & grease

% [v/v] la/11 % [v/v]l [g/1] 7% [v/v] [g/kg]

Effluent after Sterilizer 2 = 91 1.24 7 -
2 = a0 1.55 8 -

7 216.24 88 0.94 5 70.20

6 147.07 91 .38 3 59.60

Effluent after Separator 10 13.695 74 0.80 16 40.00
14 - 57 1.17 28 —
12 - 60 1.33 28 -

6 10.88 72 2.35 22 44.70

2 12.78 77 0.60 21 56.40

Mixed Effluent from 13 26.35 65 1.48 22 34.10
(il Room 12 = 60 1.50 28 =
13 = 63 1.23 24 S

3 18.19 77 1.17 20 36.80
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AT 4.12 WersIMsiuILundemIanal CoD Lax Oil & Grease Lpattmalasanu
dretraiahdy
Effect of Centrifugation on COD and Oil & grease Reduction in
Palm 0il Mill Effluents.

COD mg/1 0il & Grease mg/l
Samples
before after %reduction before after “reduction
Effluent after Sterilizer 80,335 58,475 27.2 7.74 0.27 86.5
68,620 34,081 50.3 5.08 1.28 74.6
65,078 48,059 27.2 12.52 0.35 Q7.2
Effluent before Separator 202,924 65,580 77.6 84.38 5.89 93.0
259,440 65,580 74.7 84.38 5.89 93.0
222,610 956,023 74.8 122.99 1.44 98.8
Effluent after Separator 112,032 44,449 60.3 14.58 1.60 83,0
81,780 39,480 0Ol.7 2.55 1.20 52.9
00,439 41,516 54.1 18.96 0.85 85.5
Mixed Effluent From 0Qil Room 102,742 37,708 63.3 16.78 1.31 Q2.2
78,060 28,075 64.4 6.54 1.76 73.1
78,247 31,047 59.2 23.16 0.08 96.5
Effluent after Final Oil Trap 83,068 41,170 50.4 Q.19 1.59 82.3
86,430 36,096 58.2 6.61 1.35 79.6

81,025 44,332 45.3 14.17 0.68 95.2
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a159R 4.13 nskunioieg iy oo Wan 5 Lallsuanes nousiiaam g«
Separation of Mixed Effluent from Oil Room with
Different Chemical Coagulants

Coagqulant Conc. Initial pH after Color “Supernate
[mg/1] pH chemical added 3 hr. 24 hr.

FeCl, 20 8.0 7.43 black 10 15
100 8.0 7.39 black 10 15

200 8.0 7.31 black 10 15

1000 8.0 6.60 black 20 2C

2000 8.0 6.02 black s 25

ca[OH], 20 5.0 4.97 brown 10 15
6.5 6.27 brown 10 15

8.0 7.39 dark brown 10 15

200 5.0 4.88 brown 10 15

6.5 6.76 brovn 10 15

8.0 8.30 dark brown 10 20

1000 5.0 5.59 dark brown 15 20

6.5 8.24 dark brown 15 20

8.0 9.03 dark brown 15 20

2000 5.0 7.98 black 15 20

6.5 9.35 black 15 20

8.0 9.99 black 15 20




o2

AN 4.13 Pa

Coagulant Conc. Initial pH after Color “Supernate
[mg/1] pH chemical added 3 hr. 24 hr.
Al [50, 20 5.0 4.99 brown 5 10
6.0 6.47 dark brown & 10
8.0 7.93 black 5 10
200 5.0 4.99 brown 5 15
6.5 6.38 dark brown 5 19
8.0 775 black 5 10
1000 5.0 4.03 brown 10 20
6.5 6.22 dark brown 10 20
3.0 7.28 black 0 20
2000 5.0 4.77 brown 10 25
6.5 5.06 dark brown 10 25
8.0 6.83 black 10 25
Control 3.9 = brown 10 20
5.0 - sl.dark brownlQ 20
6.5 = dark brown 10 20

8.0 -~ black 10 20




53

AN5aN 4. 14 mskumimes N eedE dispersed air flotation

Separation of Mixed Effluent from Oil Room by
Dispersed Air Flotation
Treatments 0il & grease oD
g/1 mg/1

control 10.51 85,130
A.1 4,500 rpm, 20 sec,3times, [70°C]

first suspension 10.00 81,345

second suspension 5.61 83,288

third suspension 9.40 81,345

combined scum 37.14 174,592
A.2 7,700 rpm, 20 sec, 3 times, [70°C]

first suspension 10.05 82,336

secord suspension 9.42 82,330

third suspension 9.72 84,320

combined scum 26.78 153,760
A.3 4,500 rpm,20 sec, 3 times [30°C]

first suspension 9.72 87,120

second suspension 8.06 85,140

third suspension Q.27 82,170

combined scum 26.78 136,620
A.4 7,700 rpm, 20 sec,3times, [30°C]

first suspension 9.81 82,336

second suspension 9.01 79,360

third suspension 8.15 82,336

combined scum 23.73 129,052
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AN 4. 14 fe

Treatments 0il & grease oD
g/1 mg/1
Control 6.74 74,250
B.1 4,500 rpm,20 sec,3 times, [70°C]
first suspension 5.71 75,306
second suspension 6.20 75,392
third suspension 5.94 77,376
combined scum 17.08 117,810
B.2 7,700 rpm,20 sec, 3 times, [70°C]
first suspension B 78,368
second suspens ion 6.48 75,392
third suspension 6.23 77,376
combined scum 16.46 117,810
B.3 4,500 rpm,20 sec,3 times,[30°C]
firet suspension 6.76 76,384
second suspension 6.76 76,384
third suspension 7.24 75,392
combined scum 14.66 103,950
B.4 7,700 rpm,20 sec,3 times,{30°C]
first suspension 6.17 79,360
second suspension 7.07 76,360
third suspension 6.49 77,376
combined scum 13.18 108,000
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A15190 4. 14 Ae

Treatments 01l & grease 0D
g/l mg/1
C Control 7.71 79,200
C.1 4,500 rpm, 20sec, 3times, [70°C]
first suspension 7.60 80,190
second suspension 7.67 80,190
third suspension 7.06 82,170
combined scum 20.40 123,750
C.2 7,700 rpm, 20sec, 3 times, [70°C]
first suspension 7.02 87,120
second suspension 6.34 82,170
third suspension 6.99 82,170
combined scum 12..35 109,880
C.3 4,500 rpm, 20sec, 3 times, {30°C]
first suspension 7.25 81,180
second suspension 6.17 81,180
third suspension 7.16 82,170
combined scum 12,39 112,006
C.4 7,700 rpm,20 sec, 3 times, [30°C]
first suspension - -
second suspension 7.09 82,170
third suspension 7.21 84,150
combined scum 13.68 106,920




AT 4.15 wavrsdvieneustdnE nmmnsyhanuesndoaunun (Separator)

Time Effect on Separator Efficiency

Samples Time 0il & grase =5
hr. g/l g/1
After Separator A 0 7.05 =
1 8.77 =
2 7.89 =
2 7.45 -
4 11.88 =
0 7.34 29.82
1 5.60 29.86
2 4.00 28.44
3 2.33 19.86
0 5.80 31.70
1 10.03 36.02
yid 6.15 27.96
0 7.16 s
1 30.37 -
z 12.75 -
3 76.03 -
8] .85 19.2
1 10.53 28.6
2 51.26 /1.0
3 9.25 28.0
4 11.29 40.7
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S

Samples Time 0Oil & grease 55
hr. g/l g/l
After Separator B 0 7.93 =
1 43.85 -
2 0.40 =
3 14.18 =
4 36.08 -
6 15.30 -
0 15.10 5.66
1 24.40 8.32
2 28.10 10.58
0 24.80 7.15
1 26.70 8.53
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A f 4.16 Auamasstiaiusnaafuens 9 hilssouaial iy

Quality of 0il at Various Points in the Palm 0il Mill

Samples % FFA % Moisture

as palmitic acid

01l before Screening 2.68 47.62
3.75 416,38
0il after Screening 3.52 53.24
2.38 31.76
2.90 73.53
9.10 .83
0il from Settling Tank 3.34 1.03
3.09 0.53
2.67 2.03
2.95 0.44
0il from Final Oil Trap 21.22 2.08
3.80 73.12
5.23 64.67

7.55 4.19
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Tnge Tuhuddss > 68-3.75% waaTninunsunTauREanady 0.83-79.53  uae
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- Y v, & 14 -~ o W, e I's
AN 5.1 f-p&anuuzu’mamn‘uuﬂaun’ﬁwaﬂmd M| Yo Ts9eudnaiuiunauy:
Charactistics of Waste water from Different Processing Steps

in Palm Oil Mill

Waste water pH COD BOD SS 0&G
mg/1 mg/1 g/l g/1

Sterilizer condensate 4.76 86,447 30,650 10.3 14.57
Sludge before separator 4.43 324,424 46,809 188.3 138.12
Effluent after separator 4.61 98,794 32,383 33.9 12.78
Effluent after decanter - 109,155 32,750 27.1 15.21
Mixed effluent 4.31 83,595 26,150 27.9 9.45
Effluent from final oil trap 4.22 90,075 27,550 26.0 11.36
Effluent after sterilizer oil trap 4.61 78,174 24,167 9.3 9.41
Efffluent from desander 3.84 - — 21.5 20.13

- LA LRduNenTIeh 4.1-4.8
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AN519R 5.2 wavasdsn1suunAsnsunueananifiys
Effect of Separation Methods on Oil Recovery from Mixed

Effluent from Oil Room

Separation method % oil recovery
Normal settling <5
Heating while settling <5
Stirring and let settling <5
Centrifugation 5-30%
Chemical coagulation <5
Dispersed air flotation <5

Dissolved air flotation <5




A1549f 5.3 miuunﬁ"\ﬁuaamnnﬁ"\ﬁa‘lﬂu3§n'1‘sm£u|,vi‘iuq

Separation of Oil from Waste water by Centrifugation

Top layer Middle layer Bottom layer
Waste water
%(v/v)  %oil (g/100 ml)  %(v/v) %oil (g/100 ml) %(v/v) %oil (g/100 g)
Sterilizer condensate 2-7 14.71-21.62 88-91 0.04-0.15 3-8 5.96-7.02
Effluent after separator 2-14 1.09-1.37 ST 0.06-0.24 16-28 4.00-5.64
Mixed effluent from oil room 3-13 1.67-2.64 60-79 0.08-0.15 18-28 3.41-3.97

o
o
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% Prince of Songhkla University %
I pro}ectn Thai-Gernan project APPENDIN: 1.2.1 I
I titler  oil recovery from paln ofl nills effluent date: 17, Hovenber 1992 I
% refering: Iaventory data ’ Taksin PON Surat Thaai file: IP-datal.¥K1 %
I remarks : the data of suspended solids in the minutes of the first to fourth experiment capacity of 3 presses: 33t ster.PB/hr 1
% are intecrpreted 10 times too high and are corrected here average capacity 30t ster.PB/hr %
I 1 I 2 1 101 4 I 5.1 1 .2 1 53 1 § I 11
 EETEEETES R e CE L L L LT J-necmmcmconananaann Jomomommmcec e e s Jm mmimim mrmiim Jmm mmmminn Jimim momimin o I
% nueber % sample { date of sampling % type of sampling % oD % o % oD % BODS % CoD/BODS %
I I I 1 I ag/t T kg/h T kg/t PEB T mg/l I )
Joeeomnna- R R EE L LR LT RIS | R L e Jrooermmmcnmccncimacnecnaes Jovemeonnnn e [rmmencnnen- [semmmrme [-envennnas 1
1 3. {1 after separator I 13.06,92 [ spot sample I 12321 1008 I 30,6 T 34000 I 3,30 1
1 21 1 05.07.92 1 1 81780 1 136 1 22,31 3951 2,3 1
l 3T flow {r*3/t) I 12.07.92 I . I 90439 [ 814 1 24,11 32501 2,80 1
I 41 0,271 28-31.07.92 [ combined samples I 56600 1 509 1 15,4 1 I I
1 § 1 [ 06.-08.08.92day I I 112800 1 1015 1 30,8 T 470001 1,40 1
1 61 1 06.-08.08.92niqht 1 1 156980 I 1413 1 §2,8 1 62000 1 2,53 1
I 11 105.09.92 day I I 95425 1 859 1 26001 161 1 5,56 1
I 81 T 05.09.92 night 1 )| 74656 1 612 1 20,4 1 200001 3,131
[ 9 1 I 18.-19.09.92 I I 96304 1 867 1 26,317 157580 1 6,11 1
I 1 1 I I 1 1 I 1 1
I I I I I 1 I I I I
EEPERETR e RCCETETEEERTRRE [-memmmmmeanes e ERRTCETTTEE [-nemnmmene [ommmenenne [-nmmenemns [-nmennen JERPEREPETS I
1 I I I average ' I 37446 1 817 1 20,6 T 328871 3,60 1
% % % % standard deviation % 26834 % 2421 7,31 14830 1 1,371
---------------------------------------------------------------------------------------------------------- | i AT TTEL LS EETLEL LY
T 4, 171 after dgcanter 106.-08,08.92 I cosbined samples I 95283 I 476 1 14,4 T 42500 1 2,24 1
I 21 flow (8%3/t): 105.09.92 day I 24011 562 1 17,6 1 23000 I 4,89 1
I 31 0,24 118,11.92 1 I 119504 1 598 1 15,1 1 I I
1 I I I I I I I I I
Jeormenonen [rmemmmem e | T P PR PP e L L L LR L R e [---emennes e e [eeenen-- [ermmmencn- I
| I I 1 average . I 109059 1 545 1 171 I I
I 1 I I standard deviation 1 10180 1 511 11 I I
% I I I I I 1 I I )
azz ===!:==::l:::=lt=!==l:t==Z==:EE:XH!!::Rl::i:!li!lt::l:2:!!!:tlﬂilsﬂI::::::z:ll::::::::===::::t::l:::::::===::::::::::::::::::::S::::::x:::I
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% Prince of Songhkla University % %
I profect: . Thai-German project 1 APPENDIX: 1.2.3 I
[ tithe: oil recovery from POM Taksin POM I date: 27.November 1992 1
} refering: Frequency distribution Surat Thani % file: IP-datat. Wkl %
% }em;rks;. ; after sterilizerr  COD (kg/t FPB) %atter sterilizer:  0&G (kg/t PEB) }
%'.‘-.-.-i ----------- 2 --..--.-5-‘.-.‘- .; “.-‘----5----“--.5 ) %--- 1 S -8 ) 9 ) 10 11 %
I date of sample result range augber supge percentilel result range nusber  summe  percentilel
% of data of data of nuabers % of data of dita of nuabers %
% kgrt kq/t $ % kg/t kq/t t %
I 13.06.92 30,59 15,0 0 0 0,00 1 3,98 1,0 1 1 10,00 1
I 05.07.92 22,30 20,0 1 1 10,00 1 0,70 2,0 0 1 10,00 1
I 12,07.92 24,67 25,0 ] 4 40,00 1 §,11 3,0 | 2 20,00 1
[ 28-31.07.92 15,44 30,0 2 b 60,001 3,49 4,0 § ] 10,00 1
[ 06.-08,08.92 30,76 39,0 2 8 80,00 1 §,06 5,0 i 8 80,00 I
[ 06.-08.08.92 42,81 40,0 0 8 80,00 1 3,19 §,0 ! 9 90,00 1
I05.09.92 26,03 45,0 1 9 90,60 I 2,11 0 g 90,00 1
105.09.92 20,36 9 80,00 1 3,10 0 8 0,00 1
I 18.-19,09.92 26,26 9 90,00 1 IMN 9 90,00 I
% 18.11.92 0,00 9 90,00 % ) 90,00 1

I
R ERT T EET L e o e e I
I I 1
I I 1
Lo e e el [mmmmme e e e s I
I 1 I
I I I
I 1 1
I [ I
R T e R i I
| | |
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i onghkla University APPRNDIN: 2.1 I
Prince of Song date: 27.Noveuber 1992 I
project:  Thai-Garaaa project file: 1P-Jatal.wkl i
titie: 0il recovery from pale oil 2ills effluent I
refering: flo¥ measurement oo site TAKSIN POX  Surat Thani I
resarks: i ) o 1
surface aerea of puap pit: Lenqth : 1,61 & Production I

¥idth = 1,63 2 capacity: 3 presses a 10 t ?ZR/hl

A = 2,62 8"2 = 33 t PE8/n [

diameter of pipe: = &0 am I

A = (,0050 22 i
::::::::::::::::::::‘.’:::::::::::::::::::::::::::::::::::::‘_‘:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I
1 I 2 I 3 I 4 I 5 1 6 I T 1 8§ I 9 I
------------ e e e L B e
gusber I location I date of I  level I measured [ measured I total I iasflev I outilov I

I I aeasyrzaent I differeace [ tize % time % tize ] I by pumping I
------------ e e e ) B S (eI,
I I 1 1 I ainotes I seconds I seconds I  2*3/h I B*3h I
------------ L e T e e T e T |
1.1 I oil rosa pit T 18.11.1992 1 I 44 1 45 1 I I 1
i I I I 46 1 55 1 130 I 15 I I

I prodsction capacil I 1 47 1 301 391 I 121

1 I 1 1 49 1 551 145 1 141 I

I I I I 50 1 301 351 1 101

I I I I 501 50 I 140 1 141 I

I I 1 I ¥ 1 301 44 1 I 86 1

1 1 I I 59 1 61 126 1 161 [

I 1 I I 56 1 15 1 391 I 87 1

I 1 I 1 58 I 01 135 1 151 I

1 1 i I 91 01 301 1 8 1

i i 1 I 61 1 231 143 1 141 I

1 I 1 I 61 1 58 1 39 1 1 1

f I I I 64 I 20 1 142 1 41 I

1 I I I 84 1 S0 1 3 i EI

I I I I 87 1 271 1511 131 I

I 1 I I 68 I 11 31 I 1M1

I I 1 i 69 1 01 89 1 21 I

1 derived froam I I 1 01 21 1 i 84 I

1 average: I I I 131 25 1 JAIREN! 101 I

I spec.flov I 0,47 1 I 131 91 M1 I 68 1

[ {83/t FFB) I I [ 76 1 221 143 1 141 I

I I 1 I 16 1 58 1 361 1 83 1

I I I I 191 31 125 1 16 I I

1 1 I I 19 1 42 1 391 I 67 1

I I I I I I I 1 I

1 1 1 1 I I I 1 I

I I I 1 85 1 45 1 I 1 I

1 1 I I 86 I 16 1 i1 I 80 I

I I I I 87 I 41 18 1 51 I

I 1 1 I 88 I 81 1 1 84 I

- mmmmesees R e R e e [----0-nnn- T = s Tommmmrnees Tommmcaoen [-----cmomees I
1 average 1 I 1 I 1 I 16 I I

I staed. deviat., I I I I I I 41 6 %

{ 1 1 1 3 I { I 5 1 6 I 1 1 § 1 ) L
------------ L T e ] e e EE R e
pupber I location I date of I I mezsured I I I I outflev I

1 I aeasurement I I velocity I I 1 I 1
------------ O e R i B B e Gt e e T
1 1 I I 1/s 1 I I I a"3h I
------------ b ) e il L e T ST T P EE TR P LT |
1 I I 1 1,11 1 1 I 23,88 1

I I 1 I 1,49 1 I I I 26,96 1

1 I I 1 131 1 I 1 20,45 1

I I I I 1,21 1 I I I 22,98 1

1 I I I 1,99 1 1 I I 36,01 ]

I I 1 1 1,66 1 I I I 30,04 1

1 I I I I I 1 I I
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I Prince of Semghkla Jeiversity AP28MDI1: 2.2
jitas 27. Roverber 1992

[ project: Thai-Geraan project _ file: IP-Datal.wki
I titfe: ¢il recovery from pala oil mills efflusst
I refering: flov 2easurement on site TAKSIX POK  Surat Thani
I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
I renarks:
1 surface aerea of puap pit: Length = ln
1 ¥idth = 0a
I A = 0,00 2"2
1 diameter of pipe: for vater = 45 12 for sludge = 50 na
I A = (,0016 &°2 i = (,0020 22
I::::::::::-'-:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
I 1 I 2 1 3 1 4 1 § 1 § I 71 8 I 9
[--emmmmomae- J-smmomocsamcenee [---mmeommm e 1 vmenmmena R [-mmmennne- [ [---emomnes [----evmomne-
I opuzber I location I date of I valve [ measured I [ I I outflow
I ! I  measureaeat I throttled I velocity I 1 I I
Toemmmeonaoos e | i ] mmmimmimimimm i [--rmeemnn- I e Tocomemme-- |

1 1 I I als I I I I *3/h
O Joermmmmmm i eeem Jomommmm e ] ~mmmmmmomsEn [ ssmmmmcans [rameranee— [-vemmmee- ] =i Jommommomnan
I 3 I separator inflow 1 17.11.1992 1 I I 1 I I
[ 3.1 T fresh vater I 1 not 1 0,621 I I I 3,58
1 I 1 i I 0,651 1 I I 3N
1 I I I I I I I [
I I 1 1 45 degree 1 0,61 1 I I 3,44
I I I I I I [ I I
1 I 1 119 degree 1 0,41 I I I 2,28
I I I 1 I 1 I I I
I I I I I I I 1 I
1 3.2 1 oil sludge 1 I ot I 1,51 1 I I I 10,67
I I 1 1 I 1 I I 1
1 1 1 1 I I I I I
I I 1 I
I I i Conment:
I i 1 f
I i I I These fiqures are too high !
I I I I Duriag pilot-scale tests these figures have to be
I ! I 1 procfed.
I I I I I 1 1 1 I
I I I I I I I I I
I 1 1 1 1 I 1 I I
| Jooomemmmeomennaeas [-o-mmmemmmmenee- [omn smmmammns T s Trommmrmmsee |EEEEETTERE [EEEEPETELE O
I I average I i I 1 1 1 I
% I stand. deviat. I I I I I I I

bt 4 bee ot e 1
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IEEEIin?i------"::::'::::: -----------------------------------------------------
E:;:;;;i; mass balance at high hourly capacity of 3 presses, 1 separater + 1 decanter
I
Ew """" T 1 I 11 ¢ 1S
[--mmmmmemnn [--eemememmmmemmm oo T--cccmmmmmes Jememmmomem- [wmmimrmimmimemm
[ pusber ] source I flov I flew [ C0D-load

1 I I specificl
----------- e T Bt (et
: 1 I g*3/h I e*3/ePEBR I ke/h
cemmmmemn ] -eesmsessms s i [---meemmmema J--eomemmom- Jorirmimiosa cimimis
! 1 sterilizer 1 4,01 0,121 3
l i I 1 i
2.1 I desaader I <« 11 0,04 1
| I 1 I I
. b % before separator I 6,6 % 0,20 % 1993

I

! 3a el % after separator % 9,0 } 0,211 871
I 1
0 2.3.1 I before decanter 1 3,61 0,11 1 1110
derived I 1 I I
~from 2.2.11 I 1 I
; 2.3 % after decanter % 5,0 } 0,24 % 545
2.4 [ sized 0il rooa ; 15,5 1 LT 1
Z I I 1
3 T totzl fipal oil trap =ffl. [ 17,11 0,931 1489
{ I I I I
o I 1 1
[ I balances of seqregated 1 1 I
[ I streaas {suzmes) 1 I I
[ I I I 1
[ 2 T wived oil room I I 1
[ I1=2.1+2.212+23 I 14,0 1 0,6 I 1422
j 1 1 1 1
] I total final oil trap infl. I I I
% I=1+1 % 18,0 % 0,7 } 1753

I

pro
tit

}ect: fhai-Gerzan project

e:

oil recovery from pala oil mills effluent
e7isting 3ass balances of effluent streaams: TAKSIR POK

£0D-1load
saecific

b0
21
30

date:
file:

3.
21
1P-Datal.wk

0il-load

1
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1Prince of Songhkla University APPENDIX, 4,2 1

1 : date: 27 . November 1992 1

Iproject:  Thai-Gerean project ‘ file: 1P-Datal. vkt 1

Ititle: 0il recovery from pala oil aills efflueat ‘ 1

Irefering: nass balances of selected lab tests by ceotrifuge TAKSIN PON Surat Thani %
I::::::::==:::::::::::::::::::::::::=========::===:::====:=:::::::::::=::=::=====:::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::3:::::::::::::::::::::::::::::::::::

Irevarks: layer in between = niddle layer = supernatant %
I::::::::Z:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I
! i I 2 I ] 1 ¢ 1 5 I 6 1 7] 8 [ 9 I 10 I 11 I 12 I 13 1
[-ememennns R L REE e TR L [oommommemecmaees ey [-ermemmmnnnn [ memm mimenit [# % ot o {Emse mms < v o [ = s s o [-mememmmnn-s [---mvomvmme]emmemeiee [-=mmemcenes I
[ oausher 1 source I date of I Volume 1 Volume I Volume I volume I oil-load I oil-load I oil-load I oil-load I efficiency lefficiency I
[ [ [ sanpling I top layerl in between I botton 1 total I top layer I in between I  botton % total calc.% top layer %mlddl.l yew
[ v & 2 8 [rememmmnroman it e Jm w mrmimin o Joemmmmnnanns | EEERETEEEE [ = s masw = R ol i e D Ol e

I [ I [ al/b ] al/L I eb/L 1 wi/L T part of 111 part of 11 I part of 111 ppa I 5 ] i [
R | LR L [oommmmmemmm et Jomeccncnns Jomesmnmnns [moemmnann- Jrememmnnn- L womeon wresie mm Jim mimimim mimmiwiimm Lomimsim o i S 80 Jomrmmnnonans Jroooomnmnnn- Jermomnmnnnn

I 1 after decanter I [ I I I 01 0,001 0,00 1 0,00 I 0,001 PEHLRR I PEHLER I
I I 1 1 i 1 I 1 I [ { I 1 I
[ ! [ I I 1 [ 010 I 0,00 T n.n, I [ I I
I I 1 I I I I I [ I 1 1 I I
1 I 1 I I 1 1 0 1o.0. I 0,00 1 0.0 I [ I I
1 1 1 I 1 1 I I I I I [ 1 1
I ! I I I I I 01 0,001 0,001 0,00 1 0,001 PRHLER T PEWLRR |
1 1 I 1 I 1 1 I I I 1 I 1 1
I ] I I 1 I I 01 0,001 0,001 0,001 0,00 1 PEHLRR 1 PEHLER 1
I I 1 1 1 I 1 I I I I I I 1
I [ average I I PEHLER I PEHLER T  PEHLER I 01 0,00 I 0,00 1 0,00 1 0,00 I PEHLER I PEHLER 1
% I standard deviation 1 1 PEHLER I PEHLRR T  PEHLER I 01 0,00 1 0,001 0,001 0,00 I PEHLER I PERLER %
1 I oil roon effluent 1 I 1 1 I I I 1,31 1 1 16,78 I I 92 1
I I I I 1 I [ I I 1,76 1 I 6,584 1 I 131
I I [ . [ I I I I [ 0,80 1 I 23,16 1 I 97 1
I [ I 28-31.07.92 I 130 I 650 1 201 1000 1 331 0,96 1 1,50 1 11,89 1 29 1 92 1
I 1 I 06.-08,08.92 dag 1 120 1 600 I 280 1 100¢ I n.n. I 0,90 1 n.0, 1 I 1 |
[ 1 [ 06,-08,08,92 night I 130 1 630 1 240 1 1000 1 0.1, [ 0,77 1 n.n. I I i I
I I 105.09,92 nlgbt I 301 170 1 200 1 1000 1 0,56 1 0,90 1 1,361 8,81 1 6 1 90 1
I I I 18.-19,09.92 I 301 190 1 180 1 1000 1 0,50 1 0,611 1,151 8,26 1 61 43 1
I I 1 1 I I 1 I 1 1 1 1 I I
I 1 average o I I 88 1 688 | 224 1 1000 1 1,49 1 1,06 1 7,34 1 12,57 1 141 83 1
I I standard deviation 1 1 71 1 1 01 1,311 0,38 1 0,15 1 5,77 1 111 § 1
I 1 I [ I [ I I I I I I 1 I
% I 1 I 1 1 1 I I I i 1 I %



e ey weEnDIT: s
Priace ¢ g % date: 27 Hovenber 1992
sroject:  Thai-Gerzat aroject o ) file: IP-Datal. vkl
ticle: o1l recavery froa pala oil aills effluent ,
refering: efficiency of lab-ceatrifugation to supernatant TAKSIN POX  Surat Thani
vats:  layer in betveen = viddle layer - siperpziaat
l; the calculated efficiency {columb no.§ and 3} is related to decrezse of polution load of effluent
r
L
l==:::::::::::::=:=::::::::::::::::::::::::::::::::::=====—--—----~--~-—-----.::---:::-::::_::::::::::::::;::::::::;::::===::::::::
1 [ l I 3 I 4 I 5 I ] I 7 I 8 I 2
----------- e ! e e e e e
I augber I source 1 date of I op I g I CoD I 06 I 0&5 1 Q&b
I I sagpling T befare I siter [ efficlency 1 before 1  after 1 efficiescy
----------- [ - £ B i b (e
] I 1 I oag/lh I agii I % I ag/l 1 ag/l %
----------- e e e i B e L AL L
[ Tosterilizer I 13.06.92 I 80335 1 58475 1 271 1740 1 a1 7
I I i I I i I i
l I I 05.07.92 i 68620 1 14981 % 50 1 5080 I bedi | 1
I I I I I I
[ I I 12.07.92 I 653978 1 43059 1 11 12520 1 50 1 g3
1 I I I [ I I I
H """"""" I before separater 1 13.06.92 1 292926 T 635301 81 8401 S0l 3
[ 1 1 I 1 1 1 I I
[ 1 1 05.07.92 T 259440 1 64572 1 78T 129099 T 1820 1 93
1 1 I 1 I I I i
1 I 12.07.92 I 222610 1 S6023 1 79 T 122990 1 1480 1 9e
I I I 1 I I 1 I
I::::::::::::::::::::::::::::::::::::::::::Z:::::::::::::::::::::::::::::::::::::I:::::::Z::::Z::::::::Z:::::::::::::::::::::::::::
1 afzar szaarator i 13.08.52 . 1203 . SRR 59 4 12301 EE Y
I I { I I I I I
I if 09.07.92 1 81780 : 30430 1 52 1 2930 1 1297 1 bE
{ ! 1 I 1 [ I I I
1 1 12.07.92 I 90433 1 41516 1 541 18960 I 830 1 e
"""""" Doil rooa efilusnt 1 130692 1 102742 ol 63 { 67801 LRI 92
I I i I I
[ I 1 05.07.92 I 78360 1 20075 1 f4 1 6540 1 1789 1 71
I 1 I I [ I I 1
i I I 12.07.92 I 78247 1 31847 1 89 1 23160 1 869 1 §7
LI fial oil trap effluent 1 13.06.92 Pl el 01 91901 e i 81
1 I I I I
I 1 05.07.92 1 86480 I 36096 1 58 1 6610 I 1350 1 80
1 I ! 1 I I 1 I
I 1 12.07.92 I 81025 1 14332 1 45 1 14170 1 §30 1 83
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