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SUMMARY

The production of phototrophic bacteria using the substitution medium
is divided into two parts; pretreatment process of the pig-slurry and
cultivation process of the phototrophic bacteria using the former

process. The details of this two processes are as followed.

1. Pretreatment method of the pig-slurry for the cultivation of the

phototrophic bacteria

When introducing acid fermentation to cultivate the phototrophic
bacteria, the larger solid contents in the pig-slurry showed the higher
VFAs formation rate. But considering the efficiency of the solid-liquid
separation of the membrane pretreatment process, we fixed the solid
contents in the pig-slurry about 3-5%.

The most stable temperature considering the operation rate and the
VFAs formation rate is 30C, because the formation rate of the VFAs is
lower than its consumption rate in the high temperature condition, and
the formation of the VFAs is low in the low temperature condition.

When comparing the efficiency of the membrane filter with the
ceramic filter to separate the solid phase from liquid phase of the
product of the acid fermentation process, membrane filter showed more
effective separation ability; the permeation rate of the organic acid was

up to 90%, and that of the solids like T-P was only 2%.



2. The production of the phototrophic bacteria by the substitution

culture

In this study we sampled in streams, sewagewater plants and
agricultural area in central areas of South Korea, and separated
phototrophic bacteria that showed superior growth rate. Then alignment
was done by comparison of 16S particial sequencing with rRNA
secondary structures. From the result of %smilarity, the number of
base sequencing of phototrophic bacteria was shown to be 557bp. In
the similarity analysis, Rhodopseudomonas palustiris ATCC 17001 was
proved to be the most excellent genus with 99.28% similarity.
Separated Rhodopseudomonas palustiris showed more utilizations of
acetic acid among the organic acids, more growth rate in the pH range
of about 7 and light intensity of 1000 - 4000 Lux, and could survive in
the wide range of C/N ratio.

With the results of growth characteristics of phototrophic bacteria in the
pretreatmented liquids, the growth rate of phototrophic bacteria was more
predominated using the culture fluid that was adjusted to concentration of
VFAs about 1500mg/L and to pH range about neutral range than using the
pretreatmented pig—slurry itself without any posttreatment. After bacteria
culture, the absorbances of bacteriochlorophyll in the substitution medium
was to be 80% of that of chemical medium.

The VFAs in the substitution medium was removed 90% after 5 days of
culture and could be utilized together with phototrophic bacteria as
microbial fertilizer. Actually, more advanced crop production was shown
through in situ tomato culture experiment using organic fertilizer with this

phototrophic bacteria cultured in substitution medium as fertilizer.
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¥ 2 7hEEnAAd AAEs (] = A2)
AL BH(F v ) A gsp A
o | A AR
o Eln)s A & | vk ke
L I R AT el AT I el P11
A (e s} FA) *
17kl 7,980 | 7,897 | 4,695 | 1,088 |1,028| 121 | 6,932 | 857 |108| 965
(%) (100) | (68) | (15) | (15) | (@) | (88) | (89) |[(1D]| (12)
(OF~ 3,347 | 3,280 | 2,005 | 190 | 772 | 34 [ 3,001 | 264 | 15 | 279
O=A | 4,663 | 4,617 | 2,690 | 898 | 256 | 87 | 3,931 | 593 | 93 | 686
Alart)/d|41,803(39,061(20,120| 4,195 |8,257| 740 [33,312|5,461|288| 5,749
(%) (100) | (60) (13) | (@25 | @) | 85 |95 | (B) | (15)
Ok 26,363(24,520(12,863| 1,494 (6,953| 286 |21,596|2,823| 101 (24,520
O=# [10,687(10,209| 3,735 | 2,660 | 918 | 124 | 7,437 |2,590| 182 2,772
oH 4,762 | 4,332 | 3,522 41 386 | 330 | 4,279 | 48 5 53
Zhol /| 32,864 128,398|11,839| 3,160 |6,619| 622 22,240(5,939|219| 6,158
(%) (100) | B63) | (14) [ @BO) | B | (78) | (96) | () | (22)
O& 28,114124,185]10,271| 2,393 |6,263| 478 |119,405|4,623| 157 | 4,780
O=A |3,394 | 3,134 | 723 765 | 250 | 51 | 1,789 {1,290| 55 | 1,345
ow 1,356 | 1,079 | 845 2 106 | 93 | 1,046 | 26 7 33
_ 15,90] 1,48 12,25
Al |182,647(75,356|36,654| 8,443 A 5 62,484 7 615(12,872
(%) (100) | (59) | (14) | (25) | (@) | (83) | (95) | (B) | (A7)
13,98 ]
Ok 57,824(51,985|25,139| 4,077 g 798 144,002|7,710( 273 7,983
O=A [18,705(17,960| 7,148 | 4,323 |1,424| 262 13,157 |4,473| 330 4,803
oH 6,118 | 5,411 | 4,367 43 492 | 423 15,325 | 74 | 12 86
g "S-, 1999
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714 Z71(Aerobic dark), 8714 ™ Z71(Anaerobic light), 8714 <zxz1
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Rhodospirillac|Rhodospirillum  |rubrum, tenue, fulvum,

eae Rhodopseudo- palustris, gelatinosa,
(3 u]-g-3}monas capsulsta
AT Rhodomacrobium |Vanjielii

) weissei, buderi, minus,
Chromatium

Rhodos—  |Chroma- vinosum
pirillales tiaceae Thiocystis vioacea, gelatinosa
Thiosaricina risea
) limicola, vibrioforme,
Chlorobium L
Chlorobiacea Phaeovibrioi
Prostherochlois |phaeovibrioides
€ Chloropseudo-
monas
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A2d. dTA=

LAIR

woAel olgE ARE %

T [}

(o,

AFA o) AN F HE L

o
~
f
e
e

of 1At 'J'EFAANA Z+Z; Samplingste] Aol o] &3t 44t AR+
T =25 HER FASIY Ao olgston, oluf A8H AR A4S
¥. 43 24
R EEEEE R
-5 o e - o HERy
T - Sefel 3 B - Sefe] H3
pH 6.86 KK (ppm)) 2,846
[¢)
T500) ol Na (Na'(ppm)) 639
VS(%) 72.42 Salts )
BODs(ppm) 26,040 Mg (Mg™ (ppm)) 299
CODyn(ppm) 5.210 Ca (Ca”(ppm)) 897
TN(ppm) 4,893 As <0.11
Org—-N(ppm) 2,970 Cd 0.21
N NH;-N(ppm) 1,923 Cr 0.25
B Heavy
NO, -N(ppm) 48 Pb <0.04
metals
NO3; -N(ppm) 20 Co 0.23
P TP(ppm) 838 Ni 0.96
PO, -P(ppm) 779 Se
F (ppm) 284 Acetic acid 4,687
Cl (ppm) 1,257 Propionic acid 1,187
SO4 (ppm) 247 Butyric acid 978
B B (ppm)) 41.6 Valeric acid 569
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7b. Z71A A AE

FeETns APl ol&str|flste FrEAS AAS A, ol AR9
TSR} BRI =Y ARASE A7]7] flste] Aldetdn ARARs)
2 AR AAe HE b AA sFew, pH = 7.07°]1 S-COD+=
23,657mg/1 1N o™, VFAs% Acetic Acid ¥ 873mg/1 ©]3it}.

£5 FEsdYd A AT olatetn 4y
2 ow AAst 4 =9
( 48212 #7] : 200ml/min.L )

pH 7.07
S-COD 23,607
NH;-N 5,430
POs-P 51
Acetate 873
Propionate 495
1so-Butyric 51
n-Butyric 177
iso—Valeric 74
n-valeric 22
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% 6 E=Wste 2 VFAse AAAE vHuEsE 93k dkg7] 3y
T8 Total Solid(%) Temperature
Treatment-1 25T
Treatment-2 6% 30T
Treatment-3 35T

%7 1P EFTH mE VFAsY AAE vluE 93 vb&7] W
T8 Total Solid(%) Temperature
Treatment-1 3.6%
Treatment-2 4.6%
30T
Treatment-3 5.9%
Treatment-4 6.9%
=4, 30C A 3 LLa o BS I s R RAR I B L S Rt s RS Rt
A9, A9 WHE 274 ZHsAT B AQ/REdE Hg IR
A e 18 23 e} TEIFg e TS 1.5%9] ANRE

Treatment-1(T-1), TS 3%<2] A& E Treatment-2(T-2), TS 45%2 A&E

Treatment-3(T-3), TS 5.69%¢ Al&E Treatment-4(T-4)& Z}ZF T &3

o},
¥ 8 nETHH Aty gy AFA HHg 7] SHHH.
T 8 1P ES=H( D) Temperature
Treatment-1 1.5
Treatment—2 3.15
30T
Treatment—-3 4.52
Treatment—4 5.79
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Mztel ZE

60

-

ol

0.4 um 0.8um~10um

40°C

pore size

1~14

2~11

Gt

=

X
o

=

ELl

Hlzhal

_

al

[0
Klo

IH

FLUX(4/m*hr)

8/2 6.5

on/off(min)

60S 7t=/ 3S 9A

t

3

|

|

Type
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3. FALT AN FFAPATY BSLH

AAYR FEdATet AES ol&ste] FFAAMTe wMIrtsAd S ASEH7]
$38le) 25¢ Jar-FermentorZ ©]-&, S dolr gkt A
f g A% 9 gBEs} %7 gEe VFAsY ¥E 1500mg/lE 7|EO

FRFE olgetel ANT T gl o] gt

olN

ofd
¥
o
X
&Y
1o
ox,
Ho

FEATE ol &3t FFAAMTY HAANSEZAS HESH] st WA
LM (Run-1)3 MEet g2 Fo|7] 93] VFAsHE 1500mg/¢ BEE 3
A3e M (Run-2), vkAHe =z 83k odS (05N HCIE o] &3to], FT3ksk o

(Run-3) o2 FdAATe] BAH5x1S AESA 78 7Hs 2038 548t

2

A 30°C, 2000Luxell A A& AAsATH

TE ) 1A JHexA

Run-1 A g Qon

Run-2 VFAs 1500mg/t s =2 34 30C
2000Lux

Run-3 Run-2¢ =3}
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Zkzke] EAMEHE 9 BARH S 2137 2ok AE A5 3 Ao A
3t FAANEHI standard methode] ™ pH, CODcr(Chemical Oxygen
Demand, COD), SCODcr(Soluble Chemical Oxygen Demand, SCOD),
NH4~N(Ammonium Nitrogen, NH;~N), POs-P(soluble Phosphorus, POs-P),
VFAs(Volatile Fatty Acids, VFAs), TS(Total Solid, TS), VS(Volatile Solid,

VS), 5= 483t

o

E3] pHY 384 A F A 94 Volatile Fatty Acids, VFAs)S 4bakg o o] A
e ddshe AR o) EdEd, VFAse 248 falM e rtaazenE
229 (Shimadzu GC-14B)E o] &atgon, EAxAS ¥ 149 2l BAS
AalA 2z i Alme Ads] sAete] A E el 20meH &

HCIE 217} 3u04 7bshel pHI~22 Z3stsivh pHE 248 Ast 943

N
)
B
Z

2](10,000rpm, 10min)3tx, 45 A4S Ethyl-etherd} 1112 233}
ol A 4A17HEet A s th. 24 A= Ethyl-etherZWHe 10m¢ 3 38fo] #2
o om, UK
SCODcr& #4387l flalAd= A1 85 1000rpmell A 10&3F 4]

sole] CODE #43k¢i ).

i:\:l

&4 2 iso-Carproic acidZ )83t}

ME
Ak
o
o

il
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pH
TS (Total Solid)

VS (Volatile Solid)

T-N (Total Nitrogen)

ORION model 420A

Standard method

Standard method

Ultraviolet spectrophotometric
screening method

T-P (Total Phosphorus) Ascorbic acid method

COD (Chemical Oxygen

Demand)

SCOD (Soluble COD)

Standard method

Standard method

VFAs (Volatile fatty acids) GC/FID (Shimadzu model : GC-14B)

=

14 F7)12FE2A o) o] &9 Gas Chromatograph (G- C) +xd=x4

GC Model Shimadzu GC-14B

Colume Shimalite TPA 60-80

Detector FID(Flame Ionization Detector)

Flow rate Air @ 0.5kg/cnf, Ho © 0.5kg/cnf, No : 40m¢/min

Temperature (C)

Detector Temp. : 110, Injector Temp. : 180
Oven Temp. @ 125
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T-VFAs(ppm
g 8888838488

g 8

o

-1 T2 73

a9 9 5o 2 T-VFAs9 W3} (TS=6.05%)
T-1: Temp. 25C T-2:Temp. 30C T-3:Temp.35C

LYEE FF e oty Yo W3t

A3 19 A {713 F558S Eo|v] e 13 =T Fol 4~6%9)
A Holw, 35Tl 7Hg =& s=7F YER ey, a8y &%7F 30T
oW, VFAs7} Z7}8ta, 30T e 2oz 4 Al oA Fx7} F7}3}
B2 30C7F adA FAbel tid VFAse] FT7F&o] 849 Aoz Algd
otk AE1E 712E 30CAA FEFHE APS Adste. Azt e o]

Jn

e
Lo
)
oX,
ox
o
=
El
[0
ol
s
i
M
N
30
T oWy
2 a0
1o
oX,
o
g
Lot
fo
—~
N
1o,
2
Ak
2,
=2
>
1o,
i)

7, 188 Fo| ©WE VFAse W3

2910 $E 29 15744 wgrlueld ngBdael e VPAse 7zt

o] JEWstE A Ajolrt

a3 108 Acetic Acidd] = W3leA], A1 Ayl LA nP =3
Fol F2T-4eAM 9 X7t 7HE =4 vetyar v 53] T-4+ AlZte] 4
HEd55 A %;o}x]»‘a Aee How, FHi 1600mg/17HA F7sk ar, 10
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b vrolx = AEgs HAow, & Ao A= 39 °
e A gAcste AEE 2 T-123v S7F&¢] 15WE 94 %3
Z7FH&o] 2871#] =%t Propionic Acid®=
Acetic Acid¢} M=t AaFS B om, T-4o| vt oF 209 Z7H&S KA
t}.
g2 #7149 W3 E Acetic Acid®t Propionic Acid¢] wW3et #-AFsk Aok
Holow, I W EGS ofyfl 19o® YEhlATH

[ —eT1 —o—T-2 —&—T-3 T4

1400 1

1200

1000 |

Conc.(ppm)

0 1 2 3 4 5 6 7 8 9 10 M
Time(Day)

29 10 30CAA AHEE Al Acetateo] A 5= 3}
T-1:TS 15%, T-2 : TS 3.15% T-3: 452% T-4 : TS 6.9%

1000

000 | =11 —eT2 4T3 -—mT4 |

800
700
600
500
400

Conc(ppm)

300
200
100

0o 1 2 3 4 5 6 7 8 9 10 1
Time(Day)

13 11 30Col A A& A Propionate?] A A& =3}
T-1: TS 15%, T-2 : TS 3.15% T-3: 452% T-4 : TS 6.9%
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T4 -T2 —AT3 -mT4

o 1 2 3 4 5 6 7 8 9 1
Time(Day)

1Y 12 30Tl A Ak & Aliso-Butyric acid®] A %= 3}

T-1: TS 15%, T-2 : TS 3.15% T-3: 452% T-4 : TS 6.9%

8

8

Conc.(ppm)

8 8 &8 8 8

8

Time(day)

19 13 30Tl A A& Aln-Butyric acid®] A4 & =W 3}

T-1:TS 1.5%, T-2 : TS 3.15% T-3: 4.52% T-4 : TS 6.9%
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——T-1 —o—T-2 —A—T-3 - T4

Conc.(ppm)

150 |
100 f

0 1 2 3 4 5 6 7 8 9 10 11
Time(day)
1814 30CoN A A E Aliso-Valeric acid®] A s =3}

T-1:TS 1.5%, T-2 : TS 3.15% T-3: 4.52% T-4 : TS 6.9%

Conc.(ppm)

Time(Day)

29 15 30Co A Ak Aln-Valeric acid®] A4 5= 3}

T-1: TS 15%, T-2 : TS 3.15% T-3: 452% T-4 : TS 6.9%
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A3 % 4000mg/l ©4 olglem, 109 o] &
A Agrel Aahs|wA A e Aol

5o f7he ol gate] stas A

|+ T2 4T3 #T4
4500

Time(Day)

1 16 30Tl M AP EAIVFAse] o] B/ F =3}
T-1: TS 15%, T-2: TS 315% T-3: 452% T-4 : TS 6
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1. NHs—N3 POs-P ¢ W3}

a9 o2 VFAs =9 97 T8 A87F g7 AR

o] Wslolth 53] nAEC] FFY F AT TE2A T2 A8} ol2std
FHE EAskE NHye-Ne| s, zhzbe] g gk ueh z47] v

9= T-424 6,000mg/1ol A 14,000mg/1 ©.
2 Aol Aaglel wel FrhEon, dAvg o e Ay A= F7t

St A% wyth g B A9t T10%, 6000mg/ olshE BT

AF7ZHE} POPY WA 19 18 9 2o 2RdA AAE AAT,
w719 PO, PO FEE 200mg/elsE UEhliTh 94 T4l A FE
b 74 AR, VFAst NH-NS| 523 wste] FrEitolrl 24 2k
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—~T1 T2 —AT3 -mT4

o0 1 2 3 4 5 6 7 8 9 10 A
Time(Day)

a9 17 30Co A A gajele] NHy-NAA & =3}
T-1: TS 15%, T-2 : TS 3.15% T-3: 452% T-4 : TS 6.9%

0 1 2 3 4 5 6 7 8 9 10 M
Time(Day)

19 18 30Tl M A a A 9 9] PO,-Pe] A5 =3}
T-1: TS 15%, T-2: TS 315% T-3: 452% T-4 : TS 6.9%
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t}. S-COD¢] ¥}

a9 19¢ A e g g7l SCODe| WEtE A7 Aifelt) 1
FedFs oA =243 T-19 49+ 10000mg/1 A=E FAFAeH, 1Y

T
Fol 6%=A 7HE w2 T-49 Aol 25000mg/loldS 4138kt

€]

d
o

d4s agEe] &l HWA SCOD sk=7t HokAs o=

>
=
o
o
%

BojAm ag &gk wel SCODO Aol 7o) dAetA WatE A

| +T1 eT2 —AT3 -mT4|

o 1 2 3 4 5 6 7 8 9 10 1
Time(Day)

% 19 30Tl A A a Aol SCOD 9 A5 =w3t
T-1: TS 15%, T-2: TS 3.15% T-3: 452% T-4 : TS 6.9%
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dAgd 2AuA A FF AT ul &

2

}o]

S

sampling

o

B

)

i

G

o

plo
,Ao

\

2] o o]

% 2~39 Apole] #A]

AR AaEA, ARt E

[e)
=

HEstol 4

PESICES

o] 74 we T-dol A el

T-39 T-2¢14¢] AFo] Br} o

T-3°]t}.

] 2] 7=

7‘(

[e)
55 1l

W|TS 3.0 aTs 4.5 aTs 6.0

=TS 1.5

02

<
o

o —

08
06

(wuog9)a o

10

Treatment(Day)

TS 1.5%, T-2 : TS 3.15% T-3: 4.52% T-4 : TS 6.9%

T-1
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3. A= & pH @ VFAsY
(TS 45%Y 3%)

FE F&=7F 5%0ldol 7 =W Foulingd el
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T-P 25 91.2 18.2 53.8
NH4;-N 88.6 104.0 46.5 779
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Ca 0.9 88.6 23.0 54.8
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o] Aol A}-&3F EeHjA 2+ Cohen-Bazire 53 Sawada S©°] AH&3F g
AR s wEgste Abgstgdon 1 AL ¥ 168 2l Trace metal
A5/m filter = filtration 3Fo] iAo w2 FH 71 o, KH.PO,
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£

of 7 - FdEelA 30CE FAStEA AAME s 20me Vialel Wi &
7HS A ek skiTh 231, ' 329Rake] Azbe] AjgdelA FHom
GG APes FAOR H2A Mo Lol wE ¢35 Aduld 3
.

_43_



16 FFd A F8E 93 Selective Medium

T g/ ¥
Sodium Acetate 1.0
Sodium Propionate 1.0
Yeast extract 1
NH,Cl1 1
MgS0Oy4 - TH20 04
NaCl 0.1
CaCls + 2Hz0 0.05
NaHCOs3 0.3
KH2PO, 1.0
* Trace metal Sol. 1ml
* Vitamine Sol. 10ml

T g/ v T g/
*Trace metal sol. *Vitamine Sol.
EDTA 2.5 Biotin 1.0mg
ZnSQOy - TH20 10.95 p—amino benzoic acid 10mg
FeSO, - THO 7.0 Nicotinic acid 100mg
MnSOy - HO 1.54 Thiamine 100mg
CuSO0y - 5H20 0.39
CoCly . 6H20 0.20
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Al Fell Al Aol 73 575 HAFHoR HAsta, A4d #5FE
16S particial sequencings 3 #4135ttt SequenceE rRNA olAF+x &
Za3to] alignment 3 O™, %similarity 3t ekt AdE A3 A2HE o
718 Il B5TbpRew, AAH"  HVIMLEe oy Axel Zrh
Similarity ¢ #4243 Rhodopseudomonas palustris ATCC 17001,
Rhodopseudomonas rhenobacensis DSM 12706, Rhodopseudomonas acidophila
ATCC 25092, Rhodopseudomonas marina subsp. agilis str. GN-14 532] #
Aol AFEAY. FAIE(%similarity)  AdrE 7PE 5%

Rhodopseudomonas palustris ATCC 1700124 99.28%% H. ¢t}
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Rhodopseudomonas+< 4%0°] H17} ¥o] 9l

GGCGGCAGGCTTAACACATGCAAGTCGAACGGGGCGTAGCAATACGTC
AGTGGCAGACGGGTGAGTAACGCGTGGGAACGTACCTTTTGGTTCGGA
ACAACACAGGAAACTTGTGCTAATACCGGATTGCCCTTACGGGGTAA
AGATTTATCGCCAAAGATCGGCCCGCGTCTGAGCTAGTTGGTGAGGTA
ATGGCTCACCAAGGCGACGATCAGTAGCTGGTCTGAGGATGATCAGCC
ACATTGGGACTGAGACACGGCCCAAACTCCTACGGAGGCAGCAGTGGG
GAATATTGGACAATGGGCGAAAGCCTGATCCAGCCAGCCGCGTGAGTG
ATGAAGGCCCTAGGGTTGTAAAGCTCTTTTGTGCGGGAAGATAATGA
CGGTACCGCAAGAATAAGCCCCGGCTTCGTGCCAGCAGCCGCGGATTT
ACGAAGGGGGCTAGCGTTGCTCGGAATCACTCGGGCGTAAAGGGTGCG
TANGCGGGTTTCTAAGTCAGAGGTGAAAGCTGGAGCTCAACTCCAGA
ACTGCCTTTTGATACTGGAG

oAl AE  Fole, dAA wlYFT<A T+ Rhodopseudomonas
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N

e 55 257832 Jar-Fermentors

ol
M

palustris & % %A

_46_



Kl

l‘j Bz TE] ]} 1 = q———— é =3 Ol'ﬂ EHO NIE
Q 3
=] Al X ‘W_O = S S Lo S 7
1 R [ o =2 hE )
A 17—] I—
HaAal= o = (o)
2] S s AF
A

[
(o,
[o
fu
)
oo
ot
o
AN
N
1o
oZ
Ho
A
oX,
o

A= 9} = 747} ©
L.
Ace

t
H] 6]— ate Prop'
) ona

‘ te
YA BolAE Ax Z 7)) = o] zjo]7 A A e ko

]
3‘14‘9
=, Y ]
]1_.
/\g_g,'_o ]’
2} o]
]' =
]
H o]
]1_ e}
J—g o
]/1—

58 74
[e]
QOkE1@ﬂ
Fol & o
} N A=
As % .
B cetates
o =
e Ao
Aok & N
B EE .
- 359 3
- 115} ]
0.56 o
5601 A .
1.27}+
A

o|N

Fhatet

_47_



—4— Acetate
—— Propionate

04

02

12

10

Time(day)

)

74 WA

o E
=5 =

3

= A
T

U4 pH 2313 £&4d o

%7 Ael T T

o9 35 & pHE
Atz ol ). pH

[e]
=

7.20014 A
Jell M= 5ol

N
N

5 o
A% A5

=z

o] 717 - A YElgoew, pHE 6.2

)l

ToR
ﬂo

%

—_—

H
‘mO
B

o=

A

1

3|
A

] pH7} 74 %l A 7H4 Aol §-5

E =]
= °

24

FA o, 25413 o

3|

ol Ax

AT A

o

BIN

okoll FAIGlel o 25411714

Al

F5-E 1000Lux®} 4000Luxell Al 3

RS

=3
il

1000Lux~4000Lux

KN
=

o] FeA AT

)

o] L zo A Hol

il

i%)

—

_48_



——pHG62

©w
o

w

OD(680nm)

—

05|

0 5 10 15 2 25 0 b o]
Time(Hour)

% 35 %7] pHel @& A]7Hd OD(680nm)® 3}

—— 4000Lux

OD(680nm)

0 10 20 30 40
Time(Hour)

a9 36 28 25 A7k wE OD(680nm) ¥ 3}

_49_



=
=

t} Jar-Fermentor

=
=

H

—
file)

64

56

48

40

32

24

16

Time(Hour)

=
=

19 37 J-Fermentor

_50_



Z} C/N ratiod 9 3H|
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1. W SRAYgE Aoz 39 A, sFAAR, = FoA AT
ANEZ AFo 53 JFAAMATS EF wlgdd F, 16S particial
sequencingS S3 ¥4, SequenceE T1rRNA o|X}FZE H 3y
alignment 3§ o™, %similarity#tS T 23} ZAA F7IHNEY AF
& 557bp¥ Y. Similarity ¢ ¥4 Z3 Rhodopseudomonas palustris
ATCC 17001, Rhodopseudomonas rhenobacensis DSM 12706,
Rhodopseudomonas acidophila ATCC 25092, Rhodopseudomonas
marina subsp. agilis str. GN-14 539 HFAIA o] TAFHUY. FAI:=
(%similarity) 347 7} $53% ¥ F T Rhodopseudomonas palustris
ATCC 1700124 fAl= 99.28%E H At

l

2. ¥ 3 ¥ Rhodopseudomonas palustrist F7]4t% Acetic Acidg Rt}
Z o) &3}y, Acetic Acid®} Propionic Acid7} 34 €A W= 435 B
44 985 3 ALE AFHIAY.

3. £ dF"o] AdEIHA Rhodopseudomonas palustrist T8 9GS
pH7 R 2oA ABSo] 539 2eH, FEE 1000Lux ~4000Luxol A S
of +3x, W2 C/N ratiodl X AFo] 7Fsd Re= Yeyn.

5. = ExdA FHFAAMTY WGEALAS dotE 2, =i
g3 & HlE o]&dE A Bt} VFAs 5% ¢ 1500mg/l AEE

=
=

)
)

r-|m

= 842
¥ FHE AL, NG o ESE Ao FRAAFY Ago $5
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1. F¥=d9 FFAAAT S A3 AA
7} A&

Ao AR AR e AUE AFAl Fae] A E8E G
T7H) H wEA AN E EuE FAS, AR #dA gr 2 JF
25 AAGSEY Ae2ade o] &3 T Ao ALEETh

B oo ol&¥® Aro AAS pH 821, 18 &3 (Total Solid, TS)
347% o, SFEYodd A
}.

off

6.41%, 312X H71=3 = (Volatile Solid, VS)<
(Ammoniac Nitrogen, NH4-N)+= 3,351 mg/ ¢, <l
PO4-P)& 874.4 mg/ ¢ & ERYL

18] FYPEme] okt g of#f 3 183

2+9 2l (soluble Phosphorus,
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Item Average
pH 8.21
TS (%) 6.4
VS (%) 3.5
NH, (ppm) 3351
PO4 (ppm) 874
CODcr (ppm) 54,155
SCODcr (ppm) 36,084
T-VFAs 4292
Acetin Acid 2499
Propionic Acid 599
VFAs . . .
(mg/2) iso—Butyric Acid 241
n—-Butyric Acid 435
iso—Valeric Acid 429
n—-Valeric Acid 86
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2). Membrane filterd X

Holmeg Ay ol "ol T3 §8&5 F7HA7]17] $18te] Membrane &%
ol F3E Fol7] flete] AbRET|elA ALtE HE
200mesh F =S o] &dte] AYPES 1x=E HeE ¥ Membrane
filtration& 4] 8 $A T},

Lab-Scale 28X e= F3AHF Ceramic Filterg AF-&3ho] 119
3o, =3 A Ceramic Filters & 4& A @dt7]d = F
A4 BFgsd s olgste] ndEelE AASt
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¥ 20 A ufR] A Zo] AL-&3 Membrane AR

Unit Plate sheet
Classification Microfiltration (MF)
Material Polyethylene (PE)
Avg. pore size(um) 0.4
Effective area(m?) 1
Count 30
3). AF A

FEEnsE ol&ste FFAAAMTE AL TIfIEte] AAEd sbdg P
Membraned#| & 2 &3 ¢ ®HUAdw
AAs7] fste] ofe] 1¥

=3
s olgaigl. AEne Wgel 4w

| &9l Escherichia coli ¢ Salmonella
I g HAiv)E o] &% ¢ FFAHATES w gt

4 ERE A
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21 AEAE A Fo WaEe W
T A A A 5
Escherichia coli 4.0x10'~1.0x10" N.D
Salmonella spp. N.D~4.4x10" N.D

*N.D ; Not Detected
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2. FEER HWAE o] &7 FFAAA T o Fuj <k

£ 22 FFAAT gl g G o) 5512 4 4
T o Al A o] A
pH 72
COD 1689
T-VFAs 935
Acetic acid 606
Propionic acid 163
S
ETATON 1so-Butyric acid 41.2
n-Butyric acid 315
iso—Valeric acid 93.8
n—Valeric acid -
NH4-N 604
PO4,-P 32.2
Cl 172.3
Ca 24.1
Mg 0.2
Na 9.28
K 59.4
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A4d. A7 23
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1. #7185 ¥3

oy 57, 58 sbEEzeAel A COD % &34 COD(Soluble COD)J
Wats HojFi vt Run-13% Run-2914 CODS #%& ZH2F oF

55,000mg/ ¢ ol A 65,000mg/ ¢, 55,000mg/ ¢ 1A 70,000mg/ ¢ = = W3} §lo]
A = Aok
80000 1.00
70000 | 0.90
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60000 | ®
) -/./I—-\./-\-/'_\A ol
S 50000 | A A =
‘E" N A 0.60 8
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59l Acetic Acid, Propionic Acid, Butyric Acid %2 3|4 (Volatile
acid) ¥ &= T& =R A AZ T

VFAstE f71=4d TolA 43%FS AAdes =2 % 40rpme = wykg 3
A& Ad B %7] 4292mg/19A4 3L 4 10,790mg/17F A “d<s3F 3t

AR Aashs 43S HAth(IY 60) W 4 e AT oAE 69

-

A 850omg/l1 7FA A A8 st o, olF HAsteE AEs Bt
(19 59)

T7HES BW A0rpmo = vk AAE Ay vb #a o 250 S7baha

;,owEke AAEA g ATk 199 FAsta ol mwe ANsm
z @gge A4S WolA vAEse] WEHL AV T 5 A s w@
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Conc.(mg/l)
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Time(Day)

—&— flux(LMH)
19 63 Ak g o] Membrane Filtration &4 4] FLUX * 3}



kg o1 o] Membrane Filtration # 2]

Z - Folststa A

T g A A 2]
pH 6.9 8.2
CODcr(mg/ ¢ ) 54071 17002
T-VFAs 9001 5536
Acetic acid 5612 3184
3] kA Propionic acid 1747 1125
A g A Ak iso-Butyric acid 353 258
(mg/£) n-Butyric acid 587 412
iso—Valeric acid 620 490
n—Valeric acid 34 68
NH4~N(mg/ ¢) 3789 1836
PO4~P(mg/ ¢ ) 366.8 83.8
Clmg/ ¢ ) - 494
Ca(mg/ ?) 592.2 30.4
Mg(mg/ ¢ ) 570.8 16
Na(mg/ ¢ ) 273.6 143.8
K(mg/ #) 2218.8 610.2

_82_



2. =G HlR

g o)gd FHAAT AP A
b OAMA S e FYAATE A
1) OD% % pH ¥ 3

pHe} O.D<e W3tE A3 EW Lab-Scale 2 ¢ ol A
AL F77F oy A v pHE Z7]d
A dERgk o wieke] i 10¥olE pHS1 = v %o
o= ey
0.D2] kel W3}

-
A =S 0DFE FAs

M

=

=

%

Eﬁa HH
Atk

AR

Z7]MHE o] &

w7k 8kt 2] o

2). Bacteriochlorophyll % 3}

2% 662 5ehul 7o}

A F AR 37

hul

_Q

A4 A ST

|
Bacteriochlorophyll®] @
A M= 1.2572 3F&u]A] tin] o A ul =) 2]

Erwg Az seas i

%

o=

.

_83_



8.5

0 1 2 3 4 5 6 7 8 9 10
Operation Time(Day)

— e 3}HY x| - AR

19 64 sshuf | oF A Rl A ol wi A F-2] pH 3}

N w
N o W O

1.5

0.D(680nm)

0o 1 2 3 4 5 6 7 8 9 10

Operation Time(Day)
—o— SIS K] --m-- O & Ef x|

19 65 shetufx ek A A o] uf kol -2]0.DR B}

_84_



Behll(770nm)

0 1 2 3 4 5 6 7 8 9 10
Operation Time(Day)

—o— Stefuli K| —a— CH Al Bl x|

9 66 3Fstul =] e} th A ul A ol Hj o i F- 2] Bacteriochlorophyll®# 3}

_85_



. e o] 5 8HA v 5}
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= YEAG.

Y., gy FAHEE #712(COD9 VFAs)Z HAANH&N)AE ]
FEAAT) TAFA wgt BAdE FFS BRAyEY, #718F VFAsE
A oA W F5LA 90% AAHRLH, 3tujAGE WLl B
NEAgA o 75% 9o AAEE HYr).
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Al A2 HeA o] Theet A Fstla, AL EY
Foz Fujel Wi RF Fustuh. EvtES Alu ] 4w Hul: v
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H(N-P-K-Ca-B)x= A9 A A 371 98 z71d&
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K|Ca‘Mg

pH EC P20s T-N

I 5
tem | (15) | (dS/m) |(mg/ )| (mg/ )| (cmol(+)/kg)
o A
N 6.5 0.3 57.0 64.0 263 | 29.0 | 342
B AT
oA A
e | BagA
iy + 7.6 0.04 41.0 45.0 234 | 217 | 284
Hu| me wa
oy

shekH] 5 6.1 0.38 70.0 51.0 281 | 25.7 | 333

o A wlf #]

B A A
o A u <]
FHd A

+ 79 0.05 38.0 34.0 204 | 232 | 271

i
H]

7.8 0.04 48.0 42.0 228 | 247 | 286

A
ol
ol

shotH = 6.1 0.35 94.0 58.0 29.7 | 256 | 335

F.288 a2 g FHu] g s ER| A A ASHEE Uil A
ow AW AwHvie dWAWMAZFAEATT + e HF AH]o A 330cm,
156m= 7Hg Z0aL, Al1shgel A A4she] Zol+<]

SHHl = A g Ttol Blel i Al A g A Al ol A ==
7 JEAGAE FAHYF ol Fale AT glo] 30.0em~34.2em, 25.7~32.6
m® YERSE oW, Al ggtell= Abol7t e Ao yEut SehxAb A3
AL HE HH g7 FEER R Gl A Allshy ZAd e so,
ZA7F A Aoz velgt 79 2684704 #Hdo] E¥l s 2AE 4
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B A ' ' ' ' '
o A 5 A
T gy
Elged + 306[ 13.6 | 6.1 |33.0130.0f 4.5 9.0 7 5
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#0029 a2 g EFY " sHAEH A FAA A=A og R 2
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F3717F 1 20039 6¥€ 20¥ T 20034y 7€ 26¢
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e Ry 56 0o %]: s | T 0™ ]1:1"31' /‘\lgl_ 7@@
(kg/ 5 /5 -
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