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Abstract

The culture of Spirulina platensis in final waste water palm oil mill effluent was selected
in appropriate concentration the waste water dilute into 20, 40, 60, 80 and 100 percent in laboratory
condition. The waste water 100 percent highest reduced the biological oxygen demand (BOD;) and the
chemical oxygen demand (COD) were 37.78 and 68.75 percent, respectively. The Spirulina
platensis maximum growth and cell productivity were 163.20 ><102 cell/ml. The acid-base value
direct variation with growth of algae. The acid-base value of waste water 100 percent interval changed
9.40 - 9.71

The resulted experiment confirmed cultivation Spirulina platensis in palm oil mill effuent in field
condition on 21 days showed that the waste water quality was better than before experiment. The chemical
oxygen demand (COD), the biological oxygen demand (BOD;), ortho-phosphate (PO,-P), nitrate-nitrogen
(NO3-N) of waste water were reduced by 65.48, 49.79, 93.28 and 88.84 percent. But the nitrite-nitrogen
was increased 140.53 percent. The maximum growth of algae and cell productivity were 372.75 x10°
cell/ml. The chemical oxygen demand (COD), the biological oxygen demand (BOD;), ortho-phosphate
(PO,-P) and nitrate-nitrogen (NO5-N) were directed the variation in statistic on significance 95 percent. The
acid-base value was a factor for growth of algae.

The Spirulina platensis can be growth in every concentration of final waste water of palm oil
mill effluent. The experiment showed that the water quality of 100 percent waste water was better than

the others.

Keywords: Palm Oil Mill Effluent (POME), Spirulina platensis
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Manzgafigniodeints wazluiui 5 va9n1s
WLa s AL And (26.58 URANIW/AAT) INA
WINBE (2543 : 40) lanenuwindsanm easlswesine
(PO,-P) ALANTHa19019 N3 B ua9F905 5@
waz I inTaanadivesTasiaznItas a8
815UsznavdunIduasdanddavaaslswasina
(PO,-P) 08n¥1 T9quLszanTansunusad1sine
(simple correlation) vadfaaslsnasna (PO,-P)
VOITANARDINULAAILAN HANUTFUNUTAUNI
aiafiszautdadn 0.05 dalulasd -lulasian
(NO,N) a:Lﬁugoqﬂiu’mﬁ 9 UBININARBIUEIDL
aaaalilataeRunmasssdiouazaasmsindu
Wiy 140.36 Wasanlumnasesdnisidneine
guANg dudfiad uazame (2541: 8 - 9) la
oSunwlisomsdesasslasldeonFiauiinis
\dnoandiauilififal §Asen luasfiatwdson
wanlaufle (NHy) (Iwlulasyd (No, )lasuuafise
naululaslaluuus (nitrosomonas) WIS INTIL
uuafiFengylulasuuaiaat (nitrobactor) faziaon
Twlasst (NO,) 1Tuluiase (NO, ) FsTaruasen
wnnlulasy (No,) vldlulasyh (NO,) dae g
AT UaTIINMIANENFNL sz AN anduRuTadn iy
(simple correlation) va3eilwlasii (NO,-N) v837@
NARDINUTARILANATANNFURUTAUNIFTE '
szauRpday 0.01 A1lulasa (NOsN) 2897
maaaﬁ'u‘*qﬂmuquvlajﬁmmé'uﬁuﬁﬁ'ummﬁa
n

(AN79N 6) FAAARBINUNANIINAREY VI 9NA
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WiNgz (2543 : 41) Anpawitemingadenis luase
(NO,) riaulasanaandanliidululasiauuanluiie
(NH:N) nau 3sdasvin 1t lasonlmd lwave-lulast
ANLAR (nitrat-nitrite  reductase) ANANABINNT
2aNTLAUNIILAL (COD) HSaaazuaINIIaaadyinny
65.48 aslnaLAneny ?ﬂﬂ"&uﬂ&l“fiﬁﬁﬂad&ﬂ%’mﬂ’]i
AuAenawing Spirulina platensis fnvaanlinue
liisunidansueniiuiussdsininlddlad
Wudulasfulseantansunngosniing (simple
correlation) ANANABINITBANTLAUNILAN (COD)
V0ITANARDINLTAAILAN NHANNFUAUTIUNNS
aﬁaﬁixﬁuﬁfﬂéwﬁm 0.05 (131971 6)
A1AINNABINITEANTLABNIITILA Y
(BOD,) #388aznIaaadlvinny 49.79 %aﬁﬂ'jw‘q@
AILANINNRULALIA F2II5UAT (2542 : 36) BT
T lwinfaneumswnziasssnitelasefiunds
ag}imﬂv‘iﬂﬁuuﬂﬁﬁwhae] dasltoandlandiuin
unnlumsdassmomsafinrddudnanisimnzfe
§1%3IN8 Spirulina platensis svafun3sluwiisinn
nsgesaaslasnuafiIunanotdussdunssd
uuafiise J9desnteandianlunstauaaluas
aUNITaNaIAIAINNGINITEBNTIAWNITILAN
(BODy) WRINTINNL R B A nTIESsTiaNdninnan

MTENIZLRE

VOLAWBD U

1. Lﬁaamm‘fwﬁaﬂaq@ﬁwmaa‘[samuaﬁ'@ﬁwﬁu
hauilinanudainiseandian naail (COD) uay
AMudaINIaandlaunaduail (BODs) 9 uazlu
mMInaaddimIduenmeaaiarinliiiansdesaans
Tasuuafidefildeandion (aerobic bacteria) 91t

MINARBIATAEAATNLAANaENDTANIRNA (total-P)

¢ v A& 1 a o 2
LAUE LLNILND LR TAUA dIULAT

Aa

wouluifiy (NHy)  iaidu (TKN) uaz saenlafid
(alkalinity) 1RNLGY

2. luMIMaa0InIIATIIROLAIANENG AV
aamauvaianiua : wlasiawu : Waawads (C:N: P)
vetldvaufimansauiumassydulavessnig

3. mInsunsnInasendu 3 7a fe Tanaaad
TaAILQNLANaIMA uazraaIuqu liduamea

4. ﬁnﬂmﬁLﬂiﬂ:ﬁmimmma:qmmwma\n{ﬂ
luszndiminasesazlidrgasig ERRIAR fang
ilasanioasamsnsfinns 39aInsssenitgean
Ihnuanauiianzh QMI]’]W‘IE’]

5. mn:maauau;ﬁmmmsamadm’lm‘fwﬁa
feunTnizifes tefdnsnisiesyiulazes
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a13199 1 maesadulauasawsng Spirulina platensis luvinfisannlsssmanauinainiaslwanin

v a wa o s @) 1
wasllfianslas@nudwiniaauazanaiiunse ane

Swmiuiinaaas anadnusinio Frwmimad (x10) pH

1 100 % 53.00 9.40
80 % 59.39 9.45

60 % 42.46 9.48

40 % 40.56 9.55

20 % 28.10 9.60

Zarrouk Medium 124.80 9.25

3 100 % 86.97 9.46
80 % 89.27 9.49

60 % 57.28 9.53

40 % 53.94 9.56

20 % 58.63 9.60

Zarrouk Medium 147.20 9.54

5 100 % 103.36 9.52
80 % 139.68 9.53

60 % 78.06 9.55

40 % 94.16 9.56

20 % 131.40 9.60

Zarrouk Medium 314.40 9.75

7 100 % 103.72 9.57
80 % 84.75 9.56

60 % 80.26 9.59

40 % 133.97 9.58

20 % 195.13 9.63

Zarrouk Medium 373.07 9.90

9 100 % 100.29 9.60
80 % 80.59 9.58

60 % 70.00 9.60

40 % 142.75 9.59

20 % 223.20 9.63

Zarrouk Medium 544.53 9.96

1 100 % 162.89 9.60
80 % 139.50 9.57

60 % 106.71 9.59

40 % 171.60 9.59

20 % 365.55 9.63

Zarrouk Medium 539.20 10.02

13 100 % 132.46 9.60
80 % 99.93 9.57

60 % 92.50 9.55

40 % 165.83 955

20 % 258.40 9.57

Zarrouk Medium 994.13 10.05

15 100 % 179.62 9.59
80 % 236.36 9.57

60 % 154.74 9.57

40 % 459.11 9.55

20 % 457.28 9.54

Zarrouk Medium 1025.60 10.09

17 100 % 221.18 9.73
80 % 298.88 9.65

60 % 187.63 9.65

40 % 204.80 9.62

20 % 515.10 9.64

Zarrouk Medium 1560.80 10.16

19 100 % 179.26 9.71
80 % 219.38 9.68

60 % 187.24 9.67

40 % 317.74 9.64

20 % 401.72 9.64

Zarrouk Medium 1870.80 10.24

21 100 % 206.90 9.71
80 % 170.10 9.68

60 % 225.09 9.68

40 % 541.98 9.65

20 % 350.85 9.61

Zarrouk Medium 2506.67 10.24
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3w 2 easlsviedina (PO,-P) ganaassuaznaaIuaazainfisiagaigainlasen

o & o ¢ A9 o S ' R . -
anavnNwlaun i nIELa 8@ Spirulina platensis TWaNINNAIIUI

. o aaslsvaaia (PO,-P)
I IUNNaaas
PANAAD AAILAN

1 21.60 21.44
5 26.56 12.44
9 18.08 12.16
13 4.59 2.64
17 3.49 1.92
21 1.43 0.38

e 3 lulasy - lulasiawn (NO,-N) FANANDIUAZYAAILANVBIWITIIIB AN

o & o ¢ A9 v ) ! . . . g
’\)"Iﬂtidd'l%ﬂﬂG\%’]N%ﬂ'\ﬁu‘ﬂi?ﬂﬂﬂ&tﬁEl\‘iﬂ'li’ii"lil Spirulina platensis 1%&3’1"!7‘?’1&10“%0

. oo Twlasyi - Tulasian (NO,N)
mmIuiinaaas
LANARDS 7AAILAN
1 0.681 0.681
5 2.385 2.628
9 11.430 12.361
13 6.099 6.910
17 5.678 7.348
21 1.638 0.365

v & o ¢ A9 v & ' . . - g
'fi)’]ﬂ‘[i\‘l\‘l'l%ﬁﬂGl%’lN%ﬂ’lﬂNﬂiﬁLWﬂzlaEI\‘iﬁ'l‘Vﬁ’]El Spirulina platensis 1uamwnmouaa

a3 4 lwase - wlasian (NO-N) ZanaassuaznaaIugaasinfilaganiig

. oo Tulasti - Tulasian (NO,-N)
TWIBIBNNA]DI
qﬂﬂﬂaﬂ\‘l qﬂﬂ')ﬂ({!“

1 18.159 17.959

5 15.755 1.932

9 8.014 ]

13 9.881 -

17 5.863 -

21 2.075 -
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4 [ 9 1 1 1 1 @ 1 o” 4 ¥
AN 5 ARANNWS 19918 (Simple Correlation) 3213 19A1AMANLTIWNTA ASVBIRIN LB LWIELR B

81318 Spirulina platensis NugAAILANTIANATNTRE 9 Tuan sl fiidns

pH control 20% pH control 40% pH control 60% pH control 80% pH control 100%
pH 20% [Pearson Correlation 0.102 0.468 0.370 0.249 0.287
Sig. (2-tailed) 0.766 0.147 0.263 0.461 0.393
pH 40% |Pearson Correlation 0.035 0.953** 0.758** 0.754** 0.753**
Sig. (2-tailed) 0.919 0.000 0.007 0.007 0.007
pH 60% |Pearson Correlation -0.248 0.976** 0.917** 0.928** 0.923**
Sig. (2-tailed) 0.462 0.000 0.000 0.000 0.000
pH 80% [Pearson Correlation -0.231 0.938** 0.881** 0.946** 0.942**
Sig. (2-tailed) 0.494 0.000 0.000 0.000 0.000
pH100% [Pearson Correlation -0.306 0.878** 0.876** 0.946** 0.969**
Sig. (2-tailed) 0.360 0.000 0.000 0.000 0.000

*  Correlation is significant at the 0.05 level (2-tailed).

*k

Correlation is significant at the 0.01 level (2-tailed).

@519 6 andauNwsatn9d1g (Simple Correlation) s¥ningamstasadulaaassning
Spirulina platensis nu@1AMALwnIa A19 PO, -P, NO,-N, NO, -N, COD, BOD 229N
'vmamu,axag@nmnﬂqwamfﬁﬁ‘hﬁwmﬁy 29814318 Spirulina platensis TWaNINNAIUI

D197 ) ) Ph | PO,<-P [NO,-N|NO,-N| COD | BOD

. |PO,-P|NO,-N|NO,-N| cOD | BOD | pH

L Baa control | control (control|control |control control

dwm | Pearson Correlation| 1.000 | -0.542 | -0.296 | -0.580 | -0.733 |-0.490 | 0.844* | 0.705 | -0.575 | -0.422 | -0.362 | -0.647 | -0.475
By Sig. (2-tailed) 0.267 | 0.569 | 0.228 | 0.097 | 0.324 | 0.035 | 0.118 | 0.233 | 0.405 | 0.481 | 0.165 | 0.341
po5ls | Pearson Correlation|-0.542| 1.000 |-0.082|0.832*| 0.598 | 0.685 | -0.758 | -0.555 | 0.912*|-0.066 | 0.490 |0.925**| 0.016
Waswla | Sig. (2-tailed) 0.267 0.877 | 0.040 | 0.210 | 0.133 | 0.081 | 0.253 | 0.011 | 0.901 | 0.324 | 0.008 | 0.976
il | e2rSon Correlation|-0.296 | -0.082 | 1.000 | -0.377 | -0.149 | 0578 | -0.056 | 0.239 | -0180 |0.986| -0.530 | 0.110 | 0.873"
. Sig. (2-tailed) 0.569 | 0.877 0.461 | 0.778 | 0.229 | 0.916 | 0.648 | 0.732 | 0.000 | 0.280 | 0.836 | 0.023
! Pearson Correlation [-0.580 | 0.832* -0.377 | 1.000 | 0.891* | 0.337 | -0.873* | -0.799 | 0.881* | -0.318 | 0.749 | 0.830* | -0.102
o Sig. (2-tailed) 0.228 | 0.040 | 0.461 0.017 | 0.514 | 0.023 | 0.057 | 0.020 | 0.539 | 0.087 | 0.041 | 0.848
Pearson Correlation|-0.733| 0.598 |-0.149|0.891*| 1.000 | 0.302 |-0.941**(-0.881* | 0.737 |-0.061| 0.717 | 0.745 | 0.215

P Sig. (2-tailed) 0.097 | 0.210 | 0.778 | 0.017 0.560 | 0.005 | 0.020 | 0.095 | 0.909 | 0.109 | 0.090 | 0.682
Pearson Correlation [-0.490 | 0.685 | 0.578 | 0.337 | 0.302 | 1.000 | -0.583 | -0.333 | 0.653 | 0.543 | 0.175 | 0.805 | 0.656

PoP Sig. (2-tailed) 0.324 | 0.133 | 0.229 | 0.514 | 0.560 0.224 | 0520 | 0.160 | 0.265 | 0.740 | 0.054 | 0.157
pH Pearson Correlation [0.844* | -0.758 |-0.056 |-0.873*|-0.941** -0.583 | 1.000 | 0.873* |-0.853*| -0.133 | -0.664 |-0.895* | -0.372
mANasad|  Sig. (2-tailed) | 0.035| 0.081 | 0.916 | 0.023 | 0.005 | 0.224 0.023 | 0.031 | 0.801 | 0.150 | 0.016 | 0.468

*

*%

Correlation is significant at the 0.05 level (2-tailed).

Correlation is significant at the 0.01 level (2-tailed).




