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ABSTRACT

Nitrogen compounds are one of the major pollutants which cause eutrophication
problems of the river or lake and red tides problems of the ocean. Currently available
technologies for the removal of nitrogen compounds are mostly biological treatment.
However, biological treatment is only effective for the wastewater which contains low
concentration of nitrogen compounds. Leachate from solid waste landfill or industrial
wastewater which contains high concentration of nitrogen can not be effectively
treated by most of the currently available biological treatment technologies.

With this connection, the objective of this study is to examine the applicability of
ammonia stripping technology for the removal of high concentration of ammonia
nitrogen compounds of the leachate from solid waste landfill.

It can be concluded that ammonia stripping technology which was placed before the
biological treatment process was very effective for the removal of high concentration
of ammonium compounds. The chemical cost for the ammonia stripping was 16
percent higher than MLE process. so other methods like sludge recycling are needed
for the reduction of operation cost. Further details are discussed in this paper.
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Table 1. Analytical methods of leachate

Compounds Analytical Method
pH pH Meter'®
Closed Reflux, Titrimetric
Organic | CODer Method"®
Compound o
BODs Standard Method(Korea)
Organic-N|  Macro-kjeldahl Method'®
NH3-N Electrode Method'¥
Nitrogen
NOz-N Colorimetric Method'®
NOs-N Electrode Method'?
H Metals Inductively Couple Plasma
eavy Emission Spectrophotomeber'a)
Solids Standard Method(Korea)'?
Alkalinity Titration Method'®
Color Platinum-Cobalt Standard
Method'®
Turbidity Turbidimeter'?
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Fig. 1. Ammonia stripping apparatus.
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Fig. 2. Characteristics of raw leachate.
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Table 2. Composition of raw leachate

Composition Concentration
(mg/L)*
pH 7.8
Alkalinity (mg/L as CaCOgz) 9,225
Organic COD¢: 5.063
Compound BODs 3.300
T-N 2,919
NH3-N 2.050
Nitrogen NO; -N N.D.
NOs-N 7
Org-N 862
Soluble Fe 0.637
Soluble Mn 1.25
Cd N.D.
Cu 0.017
Pb N.D.
Metal Zn 0.959
Cr 0.205
Ca 193
Mg 268
Na 2,830
K 288
TS 12,760
Solids SS 296
DS 12,464

* except for pH, alkalinity

pH

MNaOH

pH : 10.5
NaCH : 10.5 g/l
CalOH), : 10.9 gfL

~eet{[[[ T

CalOH),

20

Dosage (g/L)
Fig. 3. Change of pH at various dosages.

2398 A% pH7t 7.8~10.0 WM& pH7E
o & @vrs] Agdtg e pH7 10.0~12.59 ¥
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Fig. 4. Residual concentration of COD¢: and
NHs-N at various pH.
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Fig. 5. Change of turbidity and color at
various pH.
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Fig. 6. Generation of sludge at various pH.
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Fig. 7. Residual concentration of Ca’’ at

various pH.
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Table 3. Comparison of removal efficien-
cies and economical aspect by
NaOH and Ca(OH)2

Parameter* NaOH Ca(OH)2
Dosage (g/L) 10.5 10.9
Removal eff. of CODc: (%) 4.5 13.5
Removal eff. of NH3-N (%) 8.7 11.3
Removal eff. of turbidity (%) 53.6 62.1
Removal eff. of color (%) 16 60
Wet sludge production (mL/L) 228 100
Dried sludge production (g/L) 6.6 17.5
Cost (won/yr)** 15,700,000,000 3.000.000.000

“pH 10.5, **Treated volume @ 5,000 m*/day
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Fig. 8. Concentration of nitrogen compounds
in the effluent from various treat-
ment.
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Fig. 9. Residual concentration of NHs-N at
various pH.
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Fig. 10. Residual concentration of NHz-N at
various temperature.
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Fig. 11. Residual concentration of NHa-N at
various air flow rate (36TC).

55C& 4zt 22 A &stm, 2t 2xoMe] F7] F
AFE& 2.5~10.0 L/L/min2} A HEF F
Alzbell wh & o] did 2ol Ao F
F%& zAlstgoh Fig. 1191€ pH 10.5, W#g-&
% 35CE #Hg3tn 7] #Y4%F 2.5~10.0 L/L/
min9 HHE H83UE AF ALY ¥l
g gryeld Ahe AFFHE YU Fia.
12¥ pH 10.5, 832 % 55CE 3 &3tn 37 +
YFE 2.5~10.0 L/L/min B8] HL3A& 3+
BrS-A1ZE W gl W& e ol A4 AFFE U
e et

o] Azjol oj&tA Fr)el FYo] FIIEFE &
TUole] @7l FEHEE AYSHE RSB A
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Fig. 12. Residual concentration of NH3-N at
various air flow rate (85°C).

At d2Yolyd A FFHF 500 mg/LE WEFA
717] 8t W LTE 35T, 371 Y% 2.5,
5.0, 7.5, 10.0 L/L/min& #X8Q9E& 2% &
85 WeAzke 242 7, 3.5, 2.5, 2Agte g =
Asiglen, B2 x g 55T, F7] FUFE 2.5,
5.0, 7.5. 10.0 L/L/ming& 42§ A$oe 4z
3, 1.5, 1, 0.8A 7o) 285 & Ao @ ZAME Y}
o] Azl wel 2ol B7FHE P4 a2
o} AGA A HEAd A 2ol E/1FF 9 A
A 27L& WEex 55T, #7] #9% 10.0 L/L/
min, §-8AIZE 12219 Aoz ZAHA Y, ¢
Yol €712 € §714 aslze] 3ok Hed 7
S dRYel B A 2L WEEx 35
T, &7 #9% 10.0 L/L/min, 8813t 2412k
Ao g FEAE ¢ AU

3.4, g=u{o} ©II1% pH E&t

ad2ol &71F4E AW s+ pHe 10.59
Ak, o] HFE o2 6 N, HeS0y FUFo
€ pH ¥ E A8l eH, a2 A2E Fig. 139
velch 48d o] 95l pH 10.5¢ S48
FEFE AEYA A= HY pHY A
pHZHA 2349 6 N, HaS04°1 ¢ 15 mL7 &8
He Aoz AN

6N, H,50,

Dosage (ml )

Fig. 13. Change of pH at various H2S04
injection.

PH Adjustment
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> |« caiomy: 10901

* NHyN: 1980 mg/L o NHgN: 1820 mgil

® pH:I05 Qﬂ
Ammrio_"
R i (77
®  NHeN: 456 mg/t
¢ Voume: 1961

Fig. 14, Schematic diagram of ammonia
recovery.

* Al fow rote: 10 L/L/min
® Temp.:35C
¢ Volume:2L

@ NHy-N:8.240 mg/t
* Volume:0.32L

3.6, gt=zuo} F=

dryel gr]1A B E Hrtx F gRYoLE
5t AALE ZbeAd & RAMEY) HEle] 2 N,
HoSOqof 2% dRuole] F4 HA¥ & YA
o, 2 Z3 & Fig. 149 ezl g5y} 3
& Ago] A28 A&49 pHE 7.9°10 1 ¢=Y
ol ¥%& 1,980 mg NHs-N/LoIith Algel
Ca(OH)2 10.9 g/L& FY & pHE 10.58 =3
s, o] i gdrYoly Aie ¥ 1,820 mg
NH3-N/Lelith, pH 23 ¥ ¢=2Jel &7l
214% 2 L, pH 10.5, 48 &% 55T, &7 ¢
% 10 L/L/min& 3 43}, 98 €8 F ¥H37)
e Al8E 1.96 L, ¢RY oY AAsEE 456
mg NHa-N/LolRlo, 4% Alge Y& 0.32



L. ¢24Yel F=& 8,240 mg NHs-N/LE %
77.1%9 ¢EYolyd At AAHUR 72.4%9]
Rt} 5 Aoz =AU AAEH 3
T&9 4.7% Aol pH 283 A glHA £4E
Aoz FRE

3.6. M2t|8 &4

AEtta Ayl ol AxHBE AA
€ MLE 3% (T-N H} AAE& : 78%, L2}
A4 AL AAE 0 98~99%)"F Ax2 2o}
@718 H4stn TAZ YA A%F FU)4
g4tz M ALPEE ¢HF AAsE T3
o et A4 MyjA 285HE 4F v & vm
stgler], o] A& Table 491 YelATE &%
A A MLE FFoAME 9% girgder
CHsOHZHE, ¢Euol €733 ¥ A88a e
FAdAE ¢RUol B34 pH 2HE A%
H2804, Ca(OH)9Hg 1188t L, &Y 9o &
Avle nelekAl gkt AlESE9 @rbe 2000
d 49 FHE/HER7e) A5 g A=t 2 7
I HEEH HelFye AAFPoR HEE &
2yol @713 & MLE 3 vlsld ¢4 &
old & Azle FAAHE /IXT AVE s v
GFF Lavjdo] YEYAH AaFHd v|ge o
16% A= ] Bo] 4285He Aoz AU o
2gx dmujol Erl 3 e Heju 8 & ¢y
pH 23 A M HA=E €829 Aoj§ ek
& JE&col & Aog AlEH

4. 8 E

2 A7 2ay &S acksiy oga) g
1) g=rJel €713 & fistd pHe Z2Fele
NaOHEtH= Ca(OH)27t B A¥E o=
veldon, pHE 10,58 2433 H3le <
10.9 g/L8 Ca(OH)7t 288t pHE
10.52 2% % CODc.. NHs-N, turbidity,
colord AA&ELE &4z 135, 11.3, 62.1,
60%°l 1L, A9 T FL 100 mL/LE

2ol B71FH & ol B¢ Y& ARYUMY ALAA(D) 1903

Table 4. Comparison of treatment cost of
MLE vs. ammeonia stripping

Treatment

Process cost Remarks
(won/m®)
CH3OH :
MLE 1968 398 mg CODo/mg NOs-N
Ammonia 5 o0, Ca(OH); © 10.9 ke/m’
Stripping < 6 N Hz80, : 15 L/m®

A FHe of 10%, B TYFE 175
/L2 ZAE A, pH 23 F sigol &8
€ Ca* ¥2& 45EY $& Aoz 2AE
pei=

2) 4=vcle] €714 A% pHE 10.582 A
ReoH, 4RYoly Ax WEEEF 500
mg/L °18t2 FAA17]7] fEle] LasEE @
€ A1+ 35T, 10 L/L/mindlME 2413,
55C, 10.0 L/L/min°lM& 1AI3te] 285
v AR ZAEACG £ R Yol &7 £
pH 10.5¢1 si+& 34 pHAA F3HA7e
tl 6 N. H2S0s 15 mL/L7} 285 %o,
@712 oA LA Ee 72 E ol gt ¢
Buolyg AAE 72.4%7A] 3¢ + ot

3) Air diffused system®& ol &% gm\jo} &
7123 e 1%EY ¢RYoly FAE RHE
Hago] Mo o & EAAY FHog HAE
A& F AT, v FHA 288 E F
ALEHE AR Blo] B9 L8 =& GEFHE
A& A3 gRVol ¥7]|FH F A8y
He]E4ol MLEo] ®ls} <+E LmH|7t <
16% A% t] @o] £85E Ao ZAE o]
Ar o}l B71FH 9 AAYE Fol7] o
82 Aol § WUt F& PEdjo} & Zlo
2 wesE. £¢ ¢RYel @3 &
& ¥ol31 A2oAMx dR Yol &3 E
ALY ¢ UEE vlA F7] B 2§ dr
Yole] &rlek F7] FYo] st AY=H &
AEL Bt BEFH g AAY & de W
of QM= A7/ AP ool & Aoz B
gE. gdRyol Er1FHE o4 A&
o g¢rYoky AAAA(D)ANNE HEHA
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