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The reduction of ammonia-nitrogen in synthetic leachate

using fermented bio-extracts
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Abstract
Landfill leachate is defined as the liquid generated during the process of landfilling consisting high loads of
refractory organic matter, inorganic salts, heavy metal ions high ammonia concentration and various toxic contaminants.
In general, high ammonia concentration was not decreased with increasing the landfill age. This research aimed to
study the reduction of ammonia-nitrogen in synthetic old and young landfill leachates using fermented bio-extracts.

The fermented bio-extract used in this experiment was one month fermented time. The appearance was brownish
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yellow containing brown silts. It had a sour and sweet odor and a slight smell of alcohol with consisting of 4.66 mS/cm

of conductivity, 3.67 of pH, 2.11 x10° CFU/mL of bacteria, 2.88x10" CFU/mL of fungi, 1.47x10° CFU/mL of yeast and

2.11x10° CFU/mL of actinomycetes, respectively. The suitable concentration of fermented bio-extract was observed for

reducing amounts of ammonia-nitrogen, nitrite-nitrogen and nitrate-nitrogen in synthetic old and young landfill leachates.

The results showed that 1.0% of fermented bio-extracts reduced ammonia-nitrogen in synthetic old landfill leachate

which showed the removal as 92.92%, while 2.0% of fermented bio-extracts reduced ammonia-nitrogen in synthetic young

landfill leachate which showed the removal as 80.59%. The obtained results of this study could be used as a guideline

for the biological reduction of the amount of ammonia-nitrogen in synthetic landfill leachates and used to combine with

other landfill leachate treatments.

Keywords: ammonia-nitrogen, synthetic leachate, bio-fermented extracts

UNU

& = No A a @

UnTzasizyaclen An 1e9mAdAnn InAumiu
dl =] =
Puadneanunainuguianaunszyacasiizanes
2812 IRATUAINNIZTUIUNN T DY AANTBIRAUYITE
dsznaudaeduriadnguazwannile-lulnsiaun
= v v a a & a 1 o
fponudinduge qawradaiiasne uazlavzmin
nanetle Wud wanien Taniles wan weniila
a a ol/ o al @ v 0”
finina aeiouazdanzd Wlusu lnenimeaszyaras
WAz N LI BHNE1 3B UYITTANSUALLAZ AN

dWindurealanzmingandninrzaszyanasiin

a

2 a

Tuansnunazaazyatoainiaznudndddinuas
v v = Fﬂl
pudinduracuenTide-lulnsiaugs Fennu

¥ b4 = dld o”
Wnduanauanly ma—iu‘ﬁmmuwmﬂumm

]
' v

, A - =<
pzyarlatazlianasnuszazioaIiuNN
(Dan, Daiki, Satoshi, Takashi, & Michihiko, 2017;
Lei, Gangqing, Tao, & Yongzhen, 2019) wndng
L - Y oa oy
Flua (leak) W3aN1712091 VTN U UN D
Atz ALl UAIGUNANIN DAY oA LiunaendA
waznaumdasuudasliduazananiliiia

darngnisalymsiiaduniunnld uazsiaefadl

AININTNTZaEz Y ANaNMUATALNTNAIL AN
uaii (Pollution Control Department, 2001) TIF D9
AN19AANINLATAIIARDUNIIIN LA T aF i
Ao luaus Bun arsirWinawmne ansdly
1 a a @ % o
N3A-AN9 grUUNNUAZA HIuku uazaziinmnInly
tiealjiimnas 1Hun arsuaouaes ansazaneiaing
ANlusNaianNn paalss daws dla5 dlam
Tutnse waninvils NegWaieuum ad5iEin
e 1us Wuna naawna fna §an=d wanLle
A ResEnTNEW Rz Usen wuaniilalay
Tppen fai lunisanBunadnsuitlewluin
u o o ¥ Y
TyagzyanesvraniIsttntigsaaryadas i
dnldsudatinuniniiazaazyadas a1un9n
o v :; aa a a a dl
NFTIRBNNININNLNIN LARLAZTIANEN TanT
A v o o o” d” 1
weanldszuutindningsaryanasazaueg iy
AnwouzAnaNiRaasigzazyalas walulad
TunstintdnuazANNEILIRYIBNLANINT AABAAY
mqmmmmuﬁﬂﬂﬂmu (Phatthakarnkha, 2015)
dl % 1 Y v b % v v =
NP AN udaT 195w Aot esien Tdls-

Tulnsiaundleg luiazaacyadeaylianasniu



120

n.aumzd. 9(1) - 118-132 (2564)

angaaNtN Tt Tiata e WITrazyalanainng
Vo = ° o d” % 1
1HFunisanviratiniaiiiesfiuneu inszuanann
aznaliinadyuisaduanfanudadaiuilonm
Aaszuuindluwnaaihlfanfon

nstitiaingzatzyaleandaaudind

aaquanlude-lulnsiaugedaulun Mscuniingg

o

4

o 1 = o o =< a
wuulddeiduazszuuindawuudalseneg

49

Faflun1sinTnunszessingeAan1sanmnznen
nnsazanaesasduradlugtlassuisuaquaas
. Y 4
nzgaduLaznisanftanisilasugdluggas
a a o A 0’1 a = rd‘ aal a
i lngeAaNTUIuAZqAWNaE TIIBNITIAY

svuuldtennndudeu Wnatulat Anea3euay

ANRUATIEIAN usRdadn

v A v

o
A ADABY MNWNIUNNg

o

VL = \ o o o gy oo
Aeg19Nnn asldminziunsinTaR N unanT
1sznauiuiAINaIN170 1 uN199095URNTBUYITE

THlagennn wazrluihgzanzyadasiasflsznay

1a3ansaRndeaanslfanagluaonudinduga

o Y a A o T~ Qi I 1 =£I S ] a I
i liqaurirduarianeyludenizelialsssing

d9

fasliszazinaruulutiasgansansauviad lGuum

danalisruuiintauwuu e ienazszuiinggm
=3 a cal a a o' &£ o 3| b4

wuuindszangilsz@nininanas asalunes

%

ihnstiniaunteazyanasnianiinnldsausion

o o

Wiy N5 kdansmzneu n1s o uindumiuian

o/ I % dl o o 1
andy (ufiu iieanszazioanlun1singge we
dafatraenszuiunfstindntin Tzt aleni

a a ‘ﬂlﬂl o o o 1 o v a
wdaziianinaznauiifiasinldindnse v 168
AununaininsauiiNausiag (Pengon,  Pintarak,
Kasikamyeunyong, & Arunrungroj, 2009; Sukkulrat,
Suksaroj, & Umsakul, 2010; Dan, Daiki, Satoshi,

Takashi, & Michihiko, 2017) |/1NN199MEN1ULRY

a

WANENNUIAY WUINqAWYEREiTanguaAuviad lHgn
i lunnstndatheozsyadesislues -
Tulnsiauanudindiugedioedanssinaii wu n1s
11 Aspergillus flavus 311 lun1301A AN TBYITE
LL@:”LuT.m@L@u“luﬁ”ﬁfﬁmﬂmﬂmmm (old leachate)
ﬁywwﬂzﬁ'qt,rh—iwi (medium leachate) mefwz
2e¢lma (young leachate) lutiasfiimnns 4 A,
flavus #usnnNAnansaurstluglaasAniles 15
sruIn9508AT 47.90-81.63 ANdlaA lATTUINg
Saaaz 12.91-48.50 uazuwanluile-lulnsiauls
TEMINNTREAY 70.84-98.81 NAIAIMNNINITNAAAY
wia 4 d1af (Zegzouti et al., 2020) 1iFaN151N
gafaunils (bakers' yeast) Wl lunnnintiatin
graszyanesfaasr ULt nsniian wimaiusy

o

(membrane bioreactor; MBR) §9NALN19NIAY
svaUU1 11 (nanofiltration:  NF)  Gagi@sianuilad
sz@nsnnlunisindnansauisdiasuanTuile-
Tulnsiaulda lnaarnnsnnidnansduviselugll
109%len li5aeaz 69+7 ALA5R8AY 54+11 LAY
= % 4 .
warlule-lulnnaulfsesas 34+7 (Reis et al.,
2017) visans Mszuuintntngzanzyadas iy
mum\;u%m‘w (rotating biological contactor;
RBC) GvilsznaufnanguuuaiiZafaiunsnnian
ansduvsduaziulnsiauld AdrAngy TAun
A | ~ a ~ .

wuafFanguuantutaaandladia (ammonia

T . a al 1 s
oxidizing bacteria; AOB) LLUﬂVILﬁ‘F;IﬂQNVLuVLIﬂ?[ﬂ
aand ladda (nitrite oxidizing bacteria; NOB) LAy
WUARFENgNA LWFEWNR (denitrifying bacteria;
DNB) flusiu aszuvtiniaiasaasyadaauuy

= o [ % o Y vy
mumgummwmmmm@mmeﬂ@mim@mz



RMUTSB Acad. J. 9(1) : 118-132 (2021)

121

85.65 wanluile-Tulnsauuazluingauianus
(total nitrogen; TN) lA%e8az 99.92 uax 84.06
ANNAAL (Song et al., 2020) a7 Ena1annginasiv
=3 F a a o A 1 a a ol
azinlidnqAuvistizanguaauyiatiANaNN0
lunstndaingsraryadasuazanaaudindy

= Py ' o o o
LL@NTNL‘L&H—MTM?L@%%@ WATSUUUNUAUINTSURE

'
o a k4

' o a a ey 4 Ay
yarasfaniuaAuTadnafiy delifununaeuiig
o o o 09; dl & QI a Al
gauniunstinge dwiiuiedlunaiinyss@vanim
10952 ULTNT AT IREYANREN TN N LA AR
fuyulunistintntiazasvyadaaniaonudicd

ynvd\lym =3

wnuan e lulnsiangs AnszRqnasliia

=

A o

= o & o =2 ! a P
mmi‘muﬂﬁuﬂﬂ]’mﬁwﬁmL‘].lumemmﬂ@u TENA

a ' | o

dszleadafingne uw wuanizeluanaundds

= =

, A a a ! a al'
NANLLANTENNAANTARANAN NGNULANEFTN
nannInasdnn 31 wasdast (lusdu (Sriwongehai,
Aksornsamai, & Kitleartpornpairoat, 2019) unMan

a o’j
wanTutle-lulnsanluinasaazyaclas uazaannig
9181911984 Siripanpong (2009) f4n13tinTRLN T

v O’j o a ==II o d’j
ez aa TUIUAL U NNNTININANAN LD
TnewnAunauasa v iNaaatBunmansauriad
luingzrazyaclesaasszuutinga wudndiudn
Fonmanunsanadlenuazdlen lFTesas 77.52
UAY 24.68 MNAAL UANAINT TRANNTDAANAL
wardvastimeaszyaan1tiag Tuscatmnanalald

Y . ¥ d e
uarAleedAlszneuvestinTvaszyaclesnanaliy
a 1 a = O’j o a dl o U
Nusiaqaust utndnaannnaztinn 14 lunig
o o g’ va o K Y o =
Uninungrezyalas Anzfiduasliiniinisdnmm
P~ &

nsanuanTuie-Tulnsauluingzaayadas

o ey & oo P o P
ANLATIEVAILUTUNNTININNUNNU LB WRAILAN

tladtlunsdnen i asfiszneuaesinezyanas
WAZANIAYTREEUDIUNT LY AN DY WAZINe
anANLIuR (toxicity) 1eenTEaevyatlatse

e o o Ly d A
qaurE i uinTan nwienaaziatuls Senad
IFannnnsAnan st W usuanielunig
amFunuuenluiie-lulnsauluiazassyacles
NTanINLazaIN1nu NN 1 NN s datinge

\ o o o v add ny
ﬂﬂz?ﬁ]@ﬁl@ﬂﬁ‘QNﬂUﬂqiuqum@']ﬂ']ﬁ@lﬂ@m@iﬂ

ABN19ANE

nsiesaNintsrzyadlandiAsIzi

091 o ra} 2 =2

uazrsvyateaduazin 1 lunisdnm
Wuihaeaszyadasdanszinaaulaiuiain
Dan, Daiki, Satoshi, Takashi, & Michihiko (2017)
wisaaniflu 2 9fia 1Hun drgzeacyadas
{9LA91Z9LN (old leachate) UaztinTzaevyanas
o 1 1 =
WAzl (young leachate) @nutlsnaungiall
Pestirrreryaclaadanziinansly (Table 1)
NSLATLNUINNNTININ

& o = o o & o o

drndnTan N AInANTBLeIRINTaA NN
At HNNIATI19 NANNEeUATNTIToIMA 3 dou
UIANANIIELAY 1 491 LAZHN4ZaA 1 @9

o A o K t-dl v o

sra129a NN 1 1hew Tunnuanlfainn1sdanm
ANHUZNIINIEAIN THLA B ATNAULATNAY
ATaAdAANEUENIARLN9UsENNg TALA ANnng
Wi nazAtAuilunga-A1e waznsIagay
AIANHOIENI9qaTIINE LT85 TaEN19a71LuN
USLLNNUAZATUINTDIARUNTTUUAIUB NS

& vy aal a - a o
LN 1®LLﬂ UUANLTE 91 AR WASLB AR N T



122

n.aumzd. 9(1) - 118-132 (2564)

Table 1 Characteristics and composition of synthetic landfill leachates.

parameters old leachate young leachate
pH 8 6
tap water (L) 1 1
sodium acetate (mg) 10 120
sodium propionate (mg) 10 60
sodium humate (mg) 60 60
potassium dihydrogenphosphate (mg) 14 14
ammonium chloride (mg) 107 107
calcium chloride (mg) 132 132
magnesium sulfate (mg) 40 40
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Variation of ammonia-nitrogen concentrations in the old synthetic leachate. Symbols indicate

E as control; e as 0.5% bio-fermented extract; ﬁ as 1.0% bio-fermented extract

and 6 as 2.0% bio-fermented extract.
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Figure 2 Variation of nitrite-nitrogen concentrations in the old synthetic leachate. Symbols indicate

E as control; 6 as 0.50% bio-fermented extract; ﬁ as 1.0% bio-fermented extract

and 6 as 2.0% bio-fermented extract.
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Figure 3 Variation of nitrate-nitrogen concentrations in the old synthetic leachate. Symbols indicate

E as control; 6 as 0.5% bio-fermented extract; X as 1.0% bio-fermented extract

and 9 as 2.0% bio-fermented extract.
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Figure 4 Variation of ammonia-nitrogen concentrations in the young synthetic leachate. Symbols

indicate E as control; 6 as 0.5% bio-fermented extract; X as 1.0% bio-fermented

extract and 6 as 2.0% bio-fermented extract.
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Figure 5 Variation of nitrite-nitrogen concentrations in the young synthetic leachate. Symbols indicate

E as control; e as 0.5% bio-fermented extract; ﬁ as 1.0% bio-fermented extract

and 6 as 2.0% bio-fermented extract.



128

n.aumzd. 9(1) - 118-132 (2564)

35.00

30.00

25.00

20.00

15.00

NO,-N (mg/L)

10.00

5.00

0.00

time (days)

Figure 6 Variation of nitrate-nitrogen concentrations in the young synthetic leachate. Symbols indicate

E as control; 6 as 0.5% bio-fermented extract; 7N as 1.0% bio-fermented extract

and 6 as 2.0% bio-fermented extract.
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