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Summary

To reduce phosphorus and nitrogen from the swine wastewater, magnesium chloride (MgCl,) was
used as a reaction material for both soluble phosphorus (SP) and ammonia-nitrogen (AN). The initial
value of SP content were 471 mg/ ¢ for aeration test and 515Smg/¢ for NaOH addition test, but
treatment of MgCl, reduced SP value to S5mg/ ¢ and 4 mg/ ¢. The removal efficiency of MgCl: for
SP showed 99% in both treatment, and the removal efficiency of MgCl, for AN showed 15% with
treatment of aeration and 18% with NaOH. All the experiments were done in a low temperature of 6
to 8°C, suggesting that this methods are possibly able to apply to a cold weather conditions.
Moreover, the struvite crystal structure was identified by electronic microscope, implying that MgCl;
is an effective material for removal of SP from swine wastewater. In addition to the increased
removal rate of the AN in wastewater, both MgCl, and KH,POs4 were added. The SP value was
reduced by 99% with 2g addition of the phosphate. The SP removal rate by 4g addition of the
phosphate was increased only as 15-19%, but the quantity of removed SP was higher than that of 2g
addition test. The value of AN was not reduced as expected by adding KHPOs. The AN removal
rate were low as 18% and 15% like as the level of the former test with MgCl, alone. Therefore, it
is needed to examine closely the reaction mechanism for reducing both SP and AN simultaneously.
(Key words : Animal wastewater, MAP process, Soluble phosphorus, Ammonia-N, Reduction rate)

.Pé

A E 5 - oujz A o et ko] A
Hog A1 UTHol, 2004). EERS

F717be) ShetulE A ESl GF F  #718 WRE 53A0 0148 FAE
A ob7l%m SUTh(W, 2004). ATl 3 =@ YEE @F 33 L AESF 09 9

gtulg e AMEE Fol7] §std HEEkn gol 3 Uck FAEY FE a7z %=

o] ZEE 2004dx FEAGEHVIEMNLAHY 2o F =84.
Corresponding Author : Oh, I. H., Department of Biosystems Engineering, Konkuk University, Danwoldong
322, Chungju, Chungbuk, 380-701 Republic of Korea. E-mail: ihoh@kku.ackr

- 207 —



FAANAEAEEA A 11 A3 &

HAZ AE7|wo] FAdH (L, 2000), EF
o] HER ZAEIY g9A AXdojol F

Of

HZ HAEE Ao gstd FAHeE F
AMAE AFEE ALY StruviteE
dote 244 e A HE(Magnesium-
Ammonium-Phosphate  hexahydrate)2 4  <19]
HYYEe AFPoRA 0de PaY &
Aot B A THOh et al, 2005). o] 7$-of
Magnesium2 dgtx oz FAPE Jdiold
g9 Wge el mEHolol @)
(Buchanan et al,, 1994). Schuiling and Andrade
(1999)= TSS FX7} 1,000mg/ ¢ oA A=
AAFHo] walg ¥edn Eudgrt
g e e gduier &
712 1¥E FFE 271 gEoll magnesium
H7t7b SR &8 298t FRdA
g3 34t} Bums et al.(2001)= 140 tond]
deeeldd AFANAM Struvite FHE T3t
o 90%2] &3UES HAY F Ut T
o A3 S(1997)2 frYel Ao AAC
#H AEE sHen, 9 F(2000)2 Hig 3
AL A2 REH dad A& FA AA
A atth stEA YA E ojn] o] d
7l1eS Mt HEydA < AARHoR
Struvite A3 3F=FHE Pt Ao F
H3 LRAAME AR sFAAddaA
oln] Q1 347]Hol AL ¢ c}(Battistoni
et al., 2001). 4= o133 FAHAFE
Z1gol NEHA &gkrl Q& olHT A%
BEo2RE HEANAE E& & JAH
FeRug AR ATar] Mol Q
A EHA7IE ExE25EH 23He
3¢ & Atk H5d A J ¥EE I
she Alqez gutste] ol g3t &

o waA, FAHFERE 24 U8 F2
£ 34L s AR +3

o9 ¥aE ARAAEL, AWz FHA
4 T A8 IHEM FFA9

f

N

8 gass 71¢o] Besth s
Agste] 77 e pH 240 HE §
A7 Feyel A2 Faune F9a

@},

to -z

£

Z

-

ki

Aol b opH 24 9, @
$AZ, Bul Fo| Wel mAE dge 7
YA ot

aadlg doz2E MpChLE #9349, &
ol ojstd pH 8~9 AtoldlA 7} &L A
AEE&E e 222, 5SMe NaOHE o
43t pH 852 ZAsAH. F71E8 FU4F
22X CO¥ ¥718 RFESAMN F3T &
#g deiRThe RIE gl F718 39
stel pHE 2 se Z7)7FE 3ot

2rls F8A ¥l 1.2-169 v
Ui AZtsdch Fiddse goad &£
B2 olFold g Hatuigoe] o7
R Eo 2HE 1628 3%

F WFAL 40EolANLH 5, 10, 20, 40
2ol A8 A} FEAUE 22 7
E] 9] Nalgene £7]°] 1 B E Y& %, ul
YE wet7lz akks AZo F77& 1
2 108 A= 7 AAE F otadls
4 FYsHct. FFFo pHE A
o & ZASode vtads €2 ¥& ¥ M
o] NaOHZ pHZ 852 ZzAsgd. 2= A
e 3Eo g Yoyt

AEAL FEAUE FFA st 9A
g EE 140058 It F AgwmiEs
8,000F TR YEF £IM2EY Ex

Agzorx n¥PEol AAE 45dS o8

— 208 —



.

Aol s dutd o g G ol A9
greo] ol viaved I& FAA Fst
o dixe AL AASLA e ANEE F
oo WA F 12080Rew Z%
0, 5, 60, 120204 AN 8E AHsIAT FE=E
AUl g 22 FH &7l 18HE ¥ F, v}
JYE w2 ugks AFEHT EHle 9
e 122 39 slavlgs Hrbstdd vt
adEAMeCl) 6gS Fd3A FYT %,
Ao B HFo watA oAFA wgol u
guEs HE 7] st A(KHPO.) 2g3
4g& Ztzb @3 5Meo] NaOH= pHE ZA 3}
A RE A 3uEsh

2. Ng &4

ANzE B4
<, ¥=FFodA FZHAL AgE
AHAEE7IE o] 83t TEA 1583
AAANAG. ggede AF

o] &3t HE|(70mmd GF/A Whatman)
THAMNAM EHEEDE AAZZ, viA G
AZ FA7] HE(Syringe, 0.45um)S o] &3}

AN AAYHAE A

nﬁﬂ”—lo

AU TSI A2 )

[¢] k=)
- aéﬁa
=

=

o oq3d AgE BHEes AT
pHE Wdsg rladads A7HE & 3

2 A|Zhult} & A 89 th(pH-meter, Suntex,
SP-701). Ajg¥& FA7|E o] &3le] 500m ¢
£ AAsdA stavls
Analyser (Perkin Elmer, Model 3100)& o] &3}
of BAM3ggon £3]21(Soluble Phosphorus)
2 Ascorbic Acid Method 4500 -PEE o] &3}
o] B89 tHAPHA, 1998). PO, & 243}y
93t FF=A(UViisible Spectrophotometer,
Ultrospec 2000)E o] £33t}

StE Lol A A+ lon-Chromatography (Metrohm
761 Compact)E o} &3t FEAMagct. B4
e AZdT AARSRE FF7171200A
=R,

2. Atomic Absorption

-9 FEE AY MAPEA A

R B
1. YEHS9 o, 2 HMA

2]

= 1602 A Mgg 2.16g =Y
ot pHE A¥59 gro] 749 7901t %
17 E pHZE A A3 A5std 8471
A3, NaOHZ pHE 852 ZA3d Z T
MNe 8552 Eokth EFrixe 9 pH7}

A T3 AAE FEeE Ae 2 5 9

o 2EE 6-8C HHAAN HPo] o]Fof
A
’+aeration ~—@—NaCH }
9.0
8.5 f i ——1
T /
G 8o
7.5
70 i 1 i 1 J
0 10 20 30 40 50
Time (min)

Fig. 1. pH variation in swine wastewater by
adding MgCl»
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Fig. 2. Concentration and removal of SP
by adding MgCl> with aeration.
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Fig. 3. Concentration and removal of SP
by adding MgCl; with NaOH.
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Fig. 4. Concentration and removal of ammonia
-N by adding MgCl, with aeration.

| —@— Concentration —fli— Removal
L

4500 100
i 4000 80
S~
o R
S R
- 3500 GO
= ]
I 3000 0 f
T =
Z 2500 20
2000 0

0 10 20 30 40 50

Time (min)

Fig. 5. Concentration and removal of ammonia
-N by adding MgCl, with NaOH.
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Fig. 6. Mg variation in swine wastewater by
adding MgCls.
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