
ieraal of Biological, Ecological and Environmental Sciences (IJBEES) Vol. 2, No. 1, 2012 ISSN 2271 - 4gg4.

tment of the Waste Water of urea Fertilizer
t with a Combined Process of Advanced
tion and Microalge chlorella pyrenoidosa,
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IL rtivir;,- of urea fertilizer industry with potential

I. INTRODUCTION

rf'tHERE are six ura fertilizer plants in Indonesia whose
I wastewater is characterized with high levels of urea and

ammonia-nitrogen. The treafinent of wastewater with high
levels of urea and ammonia-nitrogen is one of the problems
faced by urea fertilizer plants in Indonesia- Although the waste
water of urea fertilizer plants is not considered as hazardous
materials compound, it may cause serious damage to the
ecosystem of water bodies. Industrial activities of urea
fertilizer plants with the potential impact of causing
environmental pollution is the disposal activities of
'vyastewatcr into the watcrs. The cfforts to improve wastewater
treatrnent by separating ammonia have been done by using
variety of me&ods such as: Ion Exchange l2ol, breafooint
chlorination [12], aerobic-nitrification and anaerobic-
denitrification electron Ul, water striping Pel, 

fluidized-bed
reactor t'q, anammox (Anaerobic Ammonium Oxidationl l2r1-

lBl, 
c ombined nitrification-deryllrificotion and microalgae l4l,

membrane reactors (Mtpl txl. These ammonia separation
methods have limitations, such as not being able to reduce the
arnount of ammonia up to safe concentration level, needing
huge cost and tlre application of some of these methods in
practice still encounters obstacles. This constraint is mainly
due to the specific capacity of NH3-N removal is still so low
that the output process is still higher dran the quality standards
that have been set,

Bacteria

pollutiou is the activity of wastewater

=rys. The main by product of the fertilizer urea
cmtaining mostly liquid ammonia. According to

afuisdy of Environmental Affairs No. I22 of the
a *E Decnee of the Govemoor of South Sumaha
L €a&e 1'ear 2005, the maximum pollution load for
i*su1 b liquid amrnonia level of 0.75 kg/ton (50
dn0 - 9.0. The treatnetrt of the wastewater of urea
ria. bi'means of combining chemical and bilogical
-dc{og, of wastervater heatnett by advanced

Bsing strcng oxidizing agents. The process of
abined with or followed by biological Foc€ss€s
trri such as microglae Chlorella pyrenoidoso,

-fr m dre treannent of the wastenater of the urea

-iB Feilton reagent and advanced oxidation
r itms: the c4acity to degrade NH3 is 95yo and

a ab of l: l0 and the use Pse xdomonos fluorescens
rb rdtue and nitrite as much as 92,630/o microalgae

a muclr as 9Y/o and Nannochloropsls sp. as

Oxidation Proccss (AOP), Chlorella
\Eociloropsis sp, Pseudomonas fluorescens
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dg 6 ltol biological waste treatment Waste water from in vitro reagen! flowed into aguarium /
botolaerasi (aguarium microalgaq bacten1 bacteria +
microalgae), the aerobic process. Later on leave for 7-9
dayr, because the growth of microorganisms reach
stationary phase at 4-6 days- So that microorganisms
(bacteria and microalgae) cill decompose organic
substances contained in waste water
Water processe{ the water that comes from aguarium /
aeration bottle, then analyzed OIH3-N, ure4 nitratg nitritq
TKN, pH, COD, TSS), which is usefirl to know t}e quality
of the waste water from some of the previous pro6s .

C. Circuit Researeh Tool

rill notrun optimally or will be impaired
H mmpounds are found in the wastewater
Frfrrrnance of a waste treatment facility. In

of the wastewatsr of the urea fertilizer

- W combining chemical and biological
processing technolory applied in this

&idation Proces (AOP) or advanced
of wastewater treahent which is a

techlogl with advanced oxidation
oxidator. This process of oxidation can

r flosred by biologicat pnccesses involving
d e microalgae Chlorella pyrenoidosa,

tp. and the bacterium Pseudomonas

l- Lf,rrmws AND METHoDs

- eis shrdy are volumetric flask, pH metel
fFB Spechophotometer, scales, aerator,

tt* tubing measures % diameters,
ft,oscope, fluorescent lamp and the culture

Prni dishes, transparent millimeter paper.
ueeded are water, distilled rvater, Nessler

deaveo liom W-ettand area ofnihogen
: rzenoidosa and Nannochloropsis sp,

*= =-re cultures in the uncontaminated
--ei:--* or other organisms. Water used is

=- sea *'ater and fresh water) as the main
€ \-zrxxloropsis sp with 3% salinity, while

I 7<*dox using fresh water, pH 8 - 9.5,
i ::--iJ ' C. Bacteria P, fluorescens seeds

- 
ii:an6 in the uncontaminated condition.

3 :c.rf,osition are protease peptone t0 g,
!3!rs-{O.7llzo 0,75 g, glycerol Z 5 mI, drilled
L ;-i{€ measurement including pH, density,

r:-erl H2O2, FeSO4 .7H2O, Measurement
f,- \-i{-1-N, urea nitrate, nitrite, TKN, COD,

34'.-t!n

*e 
= 

prool emergency tube inserted into the
lvastewater is analyzed

:rHE+ rririte, TKN, pH, COD, TSS)
s.rred control samples (waste water) into

:f i---r-rl treagent tubes). The fube serves as a

= :a-t *'ith the fertilizer plant wastewater
e rarious comparisons are FeSOa: HzOz I:

i- i. 10.

*irrer at 100 rpm stirring speed setting
EE#s\ and then the samples were taken after

l--o *re waste water from the feed tube in

= =eE tri t\H3-N, urea, nitrate, nitrite,, TKN,

Fig l. Circuit Research Tools

IU. RESULTS AND DIsctissToT.I

A. Fenton Reagent Result

The fieaffnent of the wastewater of urea fertitizer plant
using Fenton reagent of various concentrations and
comparisons of FeSOa and H2O2 causes a decline in NH3-N,
Ure4 COD, TKN, and TSS, but an increase in levels of pH,
nitrate and nitrite as presented in Table I . The results of the
study show a precipitate F(OH)3 which is reddish brown,
because the wastewater of the urea fertilizer plant used is that
with the acidity (pH) levels of more than 6 tel. The decline in
tle value of NH3-N and urea in the results of the study
presented in Table l, is assumed to decompose to form ions
and gases, such as nitrate and nitrite molecule, or nihogen
monoxide. This is in accordance with the findings of t27l , that
the levels of nitrate and nitrite increase. The levels of COD,
TSS decrease, indicating that Fenton oxidation can degrade the
value of COD and TSS. According to l2l, Fenton reagent as one
of the advanced oxidation procsss€s (Advanced Oxidstioo
Pruess / AOPs) is expected to destroy organic and inorganic
pollutants, eliminate color and COD.
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P*domonasfluorescens

e using bacteria Pseudomonas

=Ech, in which waste wai€r of urea

asing Fenton reageilt of various

-:500 
ppm,2000 PPm and 1500

U k still contains high levels of
ia the levels of nitate and nitrite.

!#d on Table 4 shovr changes in

rnely a decline- The reason is the

id q$ bY the bacteria that Produce
i lho water will shift the carbonate
- r' it will lower the PH value- The

aion ofthe carbonate:

CEr + HCOI

the reaction equilibrium will shift

*f -r ftat witl cause a decrease of th--e

liliuoraance with the opinion of u6l,

in CO2 will lower the PH value of
ke io maintenance time, the amount

irhich will further decrease the PH
Ih Cq in the media is also allegedlY

of organic matter and resPiration

lls to i4, tt 
" 

bacteria will use organic

--Ee ia correlafor: wirh $e nitrogen to

r gftis in order to Produce n9w ce.ll

fin of carbonic materials''the bacteria
qg"=d in the culture so as to reduce the

- aihogen (ammonia) which is toxic

TABLEIV
WASTE1VATER UREA TERTILIZER

AND PSEUDOL{ONIS ]C'IUOX'SCE'VS
AND ISMPPM

dvnamics of bacteria population are closely related with the

.nrit"Uitity of nutrients IQ' Th" data in Table 4, show that the

levels ofnitrate and nitrite decrease. The decrease is due to the

fast that the nitale and ninite formed are sufficient for

iu"t"tia nutrients that will stimulate the gro*'th of bacteria and

the increase of bacterial biomass Although in low

concenhations, nidte is toxic to fish and other aquatic

organisms t"l. Nirite compounds in fish will be-^ bound in

Utta mt will form methaemoglobin (Hb + NO2 : Met-Hb)'

The Met-Hb would interfere with the transport of oxygen to the

tissues of ftsh that can cause fish to experience hypoxsia The

Met-Hb in the blood will cause the blood to become brorvn'

Therefore, nitrile poisoning is also called brown blood disease
t4l{u-{24l tt" t"*tr of Total Suspended Solid (TSS) and

Chemical Oxygen Demand (COD) increase which indicates

that there ii -accumulation of organic materials in the

wastewater derived ftom Pseudomonas fluorescers bacteria

growing in the waste water of urea fertilizer plants, which is in

I state if non+oxic. Whereas the increase of TSS level is due

to the occurrence of wastewater suspended solids which form

residual components, floating materials, and suspended

"olfoiOA 
components. Suspendid solids contain inorganic and

o.g*i" marerials. The inorganic materials are in the form of

"fiy 
*a sand, while the oryanic mutt"ry are-,in the form of the

reriains of piants and oth.91. biological solids such as algae

cells, bacteria, and so forth tr?I

(1)

,Dettlar,Pazgte,rg ),a.;ctzwlg'oo C-bJ ntell n,rln' p n o i d os a

and Bacteria Pseudomonas fuorescens

TION

In further processing of the treatment of the waste water of

the urea fertilizer plants which contains high levels of ammonia

and urea using Fenton reagent, it is expected that it will be

continued wiitr ttre use of a combination of microalgae

Chl orella pyrenoi dosa and bacteria P seudomonas fluor e s cens'

ff," rni"roigae and the bacteria will work together in

degrading the waste water. Ths results of this study presented

orif*t"-S. in general show that pH values tend to desrease

with the increasing of maintenance time' This fluctuating value

is allegedly auJ to the addition of the nitrification and

aenitriircalion bacteria into the maintenance media' The

mechanism of bacterial nirification and denitrification which

can affect pH level can be described by the following equation

l:4 l:8l:6
ij-
1625
1495
0-67
o,0{l
6n.91
l8

II
a5
E
E
rtl
Ela
Ei

E.9
107:5
It19
32,7E
1.08?
721 i1
t7

lt956
1770,OS
9a45
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92t-60
t5
l0
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lo8l)
o,93
0-(r76
TZ7)5
il

o,s 0,007
106 69157
OJ{ 0*16

0.s34 0,023
2qaa 323,?E2
!5 15

lt.Es
!!
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GIE':r
E

0..0

51t3.07

22-0E
I,02.1
212,6)
l9
t6

t:
,
o,o
100.{
59,m
3-O53
l:.290
l{
l.l

tl7l.

Nit'ification:
NHn + 2O2 --"'-->

Denitrification:
Nor + H* ------)

NOr+2H+ +H2O

% {HzA +N2) + sn Oz

(2)

(3)

rE! ooo3
.!a 15

rlEr o25
rEi! oPlg
-5 6-CD3

:t t5

rf crbonaceous material is proven to be

Througlr this equation it can be seen that nitrifying

bacteria in the procrss to convert NH+- (ammo:rium) to NOf
,;;;1 otooot" H* ions that can make the pH of-the

#;;J;" medium drop. Since in a large-scale microalgae

;i;;;;;*iate with baiteria, the interaction between algae

urO-iu"t"ti" will be able to puriff river water' Metabolic

;"itil ;i heterotrophic aerobic bacteria produce Co2' NHa'

Ncir,"'i;o.i, *a *i, on. The microalgae absorb those

&o
0,0
1.t5,?t
091
0,01l
020?
23

o,o o.o
l 056 0-0

17"45 69,90
0,019 0-12

0,,rE2 0.o

19 25

-gpic 
nitrogen tzl. Bacterial growth is

r d-nirients in the water' Therefore, the
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Foduce organic matters, Or, and H2O. The
I !r microalgae is used by haerotrophic
fudte reaction ofnitrification and is used by
ir frr denitrification. Through the process of
ricroalgae using COz from aerobic bacteria
frm cell protoplasm and release oxygen
l-tllll - 1221.

Light
+ 4J HzO ----> csFIr+OsN + 9.75 0u i4)
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