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1.2 i Exo] BM 3 MYy

Fi et AQE, AEE, ARRYAE z2lole AdAT, SR wHE
iAo 2 RapsjEZAs} ciNALe2 BOD 22,000 mg/l, COD 2,000 mg/l, SS 1,150
ng/12 Uelten ALY Al Scraper systen2} Al EALE Muslo] Az|A)d
HE dae 44& 2B

1.3 HUERS] 44 ¥4 R HABEA

1) Stk H4EY

\pH BOD COD SS TDS POi-P NO3-N NHi-N T-N Ca Mg
(mg/1)

1 4 7.4 3,400 2,560 1,230 160 20 87.3 310 1,340 25 46
7

Mel gz460 950 760 35 120 20 137 160 182 20 40

» "?r‘LH: 8.1 1,860 1,800 1,060 110 300 155 430 868 57 78
7

Ml oz482 780 820 30 500 400 160 140 166 50 68
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2w o UF <t RO =t
A 8 Cc D E
BOD 8600 | 1500(93.5) | 230(97.3) | 1930(77.6) | 0.10]3} 70
coD 1500 | 1200(20.2) | 350(96.7) | 1430(4.7) 27 140
SS 2800 | 950(66.1) | 0(100.0) |2300(17.8) - -
NH«-N 500 500(0.0) 460(8.0) | 500(0.0) 20
POs-P 120 68(43.3) 55(54.2) 84(30.0) 0.16 54
N-Hexane | 140 -—(100.0) | --(100.0) | 23(83.6) = —
M5 . -+ . 2y +
ot 8 243 ++ ++ NHe M | =8 o3

*R/0% AMelA] RUdsE UFY BY R4

A BEMEA,
D : Eelojn) =,
e dRE,

B: Fejoj2dUR UEYA, C: ME LA,

E:

Ot EAL MEZ LA
Cade .,

(

2. Hith|o ANM R2RET| HY

) € MARXE %

=7 (suspended solid)& Az oM sS4 BHER LA 3y 2|4y
Aeld Ffole cirlete F3g Yusle & MelAg&g Hoj=ele WA 2
ol "cl. whepd tiFe] FRHELE URY el wiEHE FATFANE 5
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110 ¢ )& ol83ld ¥REDS ¢8| AAY ¥ 43 42& 53¢ 424 (=
3-2]¢ [& 3-3] oM Yeld ZAE BAEUdL 1 AUy S84 w5l
A Heh wtgous) FUA4F f7180 22148 ulBEY 48 Yol AR §H
dado]l W= FI|RoM FREANY FP0] A £IAYFoN 3 & ¥FE
2pA ¢ dide)] @rlapde] Ffe FdsolMe $REW0] €Y udFe] ¥
8& U] ol wWAMEY EHER AAI FA4olL) B0 Ao MY F K
27t g Aag delylch

(E 3-2] #¥2UHiM £RER M2 2t N+ KYU R

(mg /1)
Inflow Aeration Precipitation Outflow
tank

BODs 7700 8600 720 660

N CODc¢r 2490 3800 1320 1000
& T-N 1670 2980 450 360
Protein 980 1790 610 . 380

BODs 3200 2310 600 400

v CODc: 1010 880 580 320
B T-N 960 450 360 180
Protein 430 500 300 240

1) A : Non-treated wastewater
2) B : SS-removed wastewater
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(& 3-3] HojRaYol AN STl AN 2 B4 RYYR

(mg/1)
Inflow  Anaerobic tank | COPLAHON (o oow
tank
BODs 5000 800 520 500
o CODe 13200 220 200 200
T-N 1050 402 297 280
Protein 606 % 78 70
BODs 1980 500 440 440
o CoDa 2700 200 200 200
T-N 730 250 193 160
Protein 310 50 12 40

1) A : Non-treated wastewater

2) B : SS-removed wastewater
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9. Citric acid® pHE 42 ZFY ¥ AT F¢ AR ¥ o] ¥dl &4y
ESYLS U7 EEYE HEsldon olfe M7 Y4B EFYL #

8t ct,

10. A¥ERe Hrydy AHS $stol Voo apgte] 39 1.0 % H0 AT
4 A fCitric acid2 pHE 48 ZUY Zo| AAY Ag Ytk d4Fule
ZF 8-9A1T 3ol 1A M¥E Adstdch a2y o]RBThe YA Yo B
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9] cut-off range molecular weightol ulg} th4e] xjo]e alodx|qt Ukt uhe =
AP Ao £AL &Ho| ALl B $Ao] S =t ol A
€ s A0 AFAY FYE uxe Aro A SO HEG dPYyog
wiAEtE A E2te] K718 FUIQRUS FHALRLBN M4 £ dojA
o AL E =R Atk AL WK FE Azel sizlch. 2 wjdde] ¢y
HA 70 3t FEfolMs Ao Quisal ¢8O 4x|7} ol
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100,0000]/¢8] Zo] o 792 AlArE|glct. wbdo] ¥rlA¥ Me|4olME 10,0000]
3171 40.6%, 10,000 - 30,0008 o] 8.7%, 30,000 - 100,0002] Zlo] 11.6%,
100,0000]432] Zlo] 36.1¥F =& XA|3l= A2 Llebulct, olzigt Aape Hymz
oA E3=2] 3 AW A B2 LY {IEUE| HWIANHE Ax
A uBEY] FYLE AFEAR EAMELEAN o]24 S W W49 el Aoy
Arhe A& HEH F+ Folr},
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w2ty Qolo{2g ol gste] FAlH4E ALY ZE YA WA ASL w)
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1.3. oo OB E&Ee] W
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cut-off M.W.7} 3% EEJE F7Ishe A%8S Ryon Hrlas Ne4st ¢
Wz Hel4 Bop f4%ct
EY 2719 B2l YriYSE B AL 15x] o] Yol HHelA of
ol o] Edel FUS uAE BUEo] Tl WHE AW RoT Mz,
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(B 3-4] Fux=e} pUIRE=S 2t YR ST We
(L/mf/hr)

16 30 45 60 75 30

Initial

(%)

M.¥. 10,000 117.6 116.0 97.5 97.5 93.8 87.5 80.0
A M.¥. 30,000 140.0 115.5 107.0 1045 99,7 92.3 87.0

M.W. 100,000 126.0 120.0 115.5 115.5 112.4 102,5 98.0

M.¥. 10,000 96.3 74.1 67.0 66.8 66,8 658 61.7
B M.W. 30,000 90.9 79.8 744 T71.9 71.3 69.4 54.2

M.W, 100,000 124.2 116.8 91.8 93.3 88.6 85.6 71.4

1) A : Anaercobic digestion water

2) B : Septic tank water

1.4. 22| E@EH YR X = 2

Bojoite] Ed o] Y nxEs €U SAS ol A Z YE} ES
2zlo] BAE AvE A2 Boojzle] E&3o] APE ulxes Fay Yo
FH4 H4EF DN P MY S AHBAE AU A2E Uelydtt o]y
T Az 7 2 EE2Y EMdAMx= depd ZANY Ex13 10,000, 30,000,
100,000 ojujg] At Ad o] Exisln] o|Zo] wte] FF& vol E&Y
o] L njx= Qloe 283 Aoz AgzhHc)
a2t Fidu4E ddes & A Az 4 339 Ar¢ £ 5E,
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NEEH M3¥E DT SMHS Helgwyl 1 PASS DRI @02 A I

AN Fo o) ¥ EEFL Wikl Zoe FEY 4 glo] Rr} e ¥
oMo A} FFo] E o] Mule] &S AFH HRo FAY A
o 4 glgich  F3) 9uge A g AAE Y AN Vot A3
2 go] tit 23 BHo2 HyHc}

2. ¢rjo{zje| P2 M

E3o] o] Foixz] 42 Aeiold Vo] wWiESE F&o| o] R B¢
olaviA 2 gl AR 4= dPoe fAHUON EEPLS Mo 4
a9 ¥ 74 gle] FAY BAE RArh o]RAL ol Y ute] ¢y AL
ThyAe] o] oy AyolAT ALHol T T ol ute] wY WYL
g Y e Qe Atmdel gleny 7Ajziziel oM e gel
formationo] YolutS-& 2jnjsh= Z=folch

283 citric acidE pH 48 XA o] HAE AAY 4} ESFL AR
o B2 FATO2A & AYIN o] & U] FE FAlwlse] Az o)
g ANSE o) 6Aztuict 132 ALY 4 Art

3. ot 2ttt S

3.1. ti@s2| +3

goloiE B BrE tdes GARE 38U S W I Fase] +3
2 oot ulRsA|E BODs=20 ng/l ol3lE FA o [AEHLH
CODe3} £ A, thiale zbzt WF 14.7, 43.6, 3.85 ng/l AT wj¢ W 423
g »ocl,

S840 Melde YUty £3UL F 4.9 Pk 2y o] Al olojx|EA
TS| MALE FA8) AslEL E&o| Ao ueo] =y WAto] eyt
olajyt Y& n|BE, scaling, metal oxide ol oJ3jA dolut= VAo FY
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NBEXH: HIE DT SNHHS Melggn O S22 DRIPDIX dHSTAY| Of

Aol 15%0] kel E&ed 4L, FUYN E&PolA 15w0]4de] dHFI AL B
. Aele] TOS7t 15%0) 4 4oy Z$+8 94yo] dojd 2o AFgch o7
712 ez dojubs 9y €A Fol B Algto] WY dalo] dojyt Zeow
Yol o]ggel ¥ =2y HAol2}ls] Bk scalingo|u metal oxidedl] 2J¥t =}yl
22 BE Aol Elgsidrt,

(& 3-5] HQateatol @ +% BODs, CODc:, T-N, protein2] '8}

(mg/1)
10 20 30 40 50 60 70
Initial
(%)

BODs 13 12 14 16 14 14 16 19
CODcr 38 30 22 10 8 9 10 14
T-N 10 18 14 15 12 10 6 18
protein 4.7 4.0 4,1 3.8 3.7 3.4 3.4 3.7

3.2. I\l MKy

A4Fol ¥t T4 Fe AAE BE dfol AojA 90xo)4de] H&S LElW
c}.

Xt Jp&o] o] Fo] A AL ol AFY scalingo]Ll metal oxideo] ¥ ut
o 7y o] dojulER 27} BIIERE = o2}l 5 AEIt AR
ol & Zo|ctl, &3] CaSOs, CaCO;, Si0z, Fe, Ni %< =+ o] ¢y @iz
AZEch= HolA vl Fasich SRR Nig] A= Halvlgold HEEA] o
okcl,

—22 —

He
>
Q
ton
0
ou

!



[E 3-6] et ofof offt MMM RIIHRY RARY

(mg/1)
Initia 10 20 30 40 50 60 70
1 (%)
P04 38 28 12 19 15 13 13 20
Cl 8 6 6 7 6 6 6 15
Ca 12 10 10 10 10 12 12 10
Product
Mg 12 12 10 10 9 9 9 7
water
Fe 0.2 0.2 0.1 0.1 0.1 : 0.2 0.2
Si 1.2 1.2 1.3 1.15 0.72 1.1 1.2 1.2
S04 5 5 6 5 4 4 4
POy 590 650 660 710 750 810 890 980
Cl 600 650 680 700 1100 1250 1250 1300
Rejected Ca 300 300 350 350 400 400 450 450
water Mg 90 100 100 120 140 140 160 250
Fe 10 8 7.5 7 7 7 6.5 6.5
Si 140 165 235 280 225 250 250 250
S04 100 100 130 130 140 140 180 180

3.3 Water flux2| &

EE2 50% sFo] HAA EEPLS FH3] Attt oAL #UsY vE
7b 2o ¢y dAE deds e WisEed EY¥chs A& Yuiste Ao
A g dezl £ FEol oyt o] W)
223 R AARES 22 At fU w27t AodtdM ik
AL vehe 2x2t Y49 w2 EEP 4F ARG i H=

Wi FPE oA AL

€ {AdY 4 glgch oltt Ao wjE uie ity

Y42 puopoll W3HE I3t L& AeAlIIE U 33 oA HeU 2=
€ MS2 AA X&E ZALA7e Z44F 29%Ucte & 4 9lAch

NBEX: MIEE DT SAHS M2y O R4S DRI &
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wteld oo =y B4 &4 EE&FPl 1R AP UL v vk
YL +AY Tl E Y ZIAAEs AT G/ AA A}E dolmel: o
UE st e et

[E 3-7] SRBUO 2|5t Hitpeio =g
( Liter / Day )

10 20 30 40 50 60 70
(%)

Initial

Vater flux 540 540 540 540 540 501. 6 360 234

3.4. &2 BATTOl cHEt o

FHEL 539 Bzl AEs] YA VAE AU Qo] £do] ASEHEAN 5
4ol IEEo] vo] PAsich o|Zo] wre] uy] HAE dodie 2oy
Ydeg zgsh= oz gdso] HEE BN &£ Az 3 Fo4EE Calo,
Mg, Si, SO,&th EX 2o wtglzl HAEL MEAHo| Y5t Ao Mo} o
& 429 scalingol] &% g o wntEn] 2t B HSE& Ho} scalingd] &
2 HEL Catnq] Ao wEiEC)

[E 3-8] S&+5 HTE 2y {Y

(%)
CaCO3 Mg Si S04 Organic mater T-N
Content 42.1 28,7 2.6 16.2 0.045 0.081
— 24 —
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HEEH: d3S 0 SAHS Helgen O K4S DRI dHIRT AL N

a. YfMme| A& H

A4 Ho] YA FAE wiEsy 34 Hyo] dsch ejA}F AH
Zl2 st Q7] ool ¥-REWY PP WA Aoken AK/LAA e FHo)
ojFolx|] Qigtenz 10413 F¢ A4 AL wizbA] wiE4e EEY
ol glol fAIHATt. = EEY AL FYE RN FAQ 401
dojuix] et Rt A MY 34 8 - 9AUnlct MNYo A HAY
B2E 9% 4 A& ez e

Citric acidZ pHE 42 ZAY F 1AL T AAZ Y o|Fo] vi&42 EF
F2 ARV EEYT HUHslALT o|FY AR YBY EEFS A5
glch olet 2 A wFAYUAM A2 ule} -2 scalinge] % ute] =}yl
2 citric acid29] A¥o] YHME Teh3] HAZ =n] Fids4e] GatFo
AT Az e & &AFE Aeia ¥ 4 gtk

5. 9 gtS7le| xesie AL ¥ 92| e Mo

5.1 UF membrane

Aol A" o} b2 polysulphonex 2] cut off M.W.7} 100,0009!
membraneg Al£3}9 20 plate-frame 3¥4]2] moduled Z-£35}%ct Pump: D.C,
motor speed controller?} Ar2}¥ Magnetek(U S)ALe] Model NO, 46606352143-0A
g3t UFY HAYsiars AR sist §71dEEE AAM 50 nod
prefilter§ UYL AlE(A)%} HN4+E& clgeZ ALY FiHsrle] septic tank
oA AlZ(B)E 233l o]&3ldon Alge HFA4L [& 3-9]z Hrh
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NEEXY: IS NT SHHHS Mgl O S22 NRIIIX dHSm A i

[E 3-9] Chemical properties of wastewater for simple filtration with

ultrafiltration

BOD CODe T-N  NHe-N NO-N  PO-N  Cl SS TDS  PROTEIN

g/l

A 1,500 1,280 1,210 1,030 3.2 183 115 628 330 520

340 205 110 68 2.1 56 45 110 60 104

(=

1) &2 e ES&E2 B

[E 3-10]ollM 2} o] AR F WA ot § e wYPo] Aodste 42
71 UFY E&oiyt Qe vioo], A&4AL Aol F3t U4F F AERY
EZUL Zolxle AN RAch wetd ol Ui g8 ue U He
Z S ClE 48 gRsche A2 e F3E U R % Y &
A2, oy g Aojsrl fAE BAe AFolA = LY I EWE
Aojste Rucle wMy A2 A2upde] sjade] Eaolzta b gTh

[E 3-10] Change of water flux of waste water treated by ultrafiltration.

inital 15 min 30 min lhr 2hr 3 hr 4 hr 5 hr 6 hr

1/0° - hr

A 211.2 120.5 109.2 105.3 87.4 8.5 61.9 55.8 52.5

B 356.1 152.2 145.4 131.3 111.2 92.5 85.4 72.5 59.2
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2) M2{xe| R0 I& ESY2] W

A2 E QubAA), citric acid(pH 4.0), 1.0 % H:0:& o]-8stden] AAAZ
2 A 308 Pz 284 AAsidct. MR EAAA AHARE 1.0 % HO,
2 ol uo| Fuo FME vl o o w9 FUERS AAY ¥ ofde}
o B EAlE A Hol o] ulAEdl 3t ute] dEg WAl 9
8 +3g APAAE & AT HAL2E UL

[E 3-11] Change of water flux by several cleaning reagents

inital 15 min 30 miniinital 15 min 30 miniinital 15 min 30 min
1st cleaning { 2nd cleaning 3rd cleaning
flux 1/n° /hr
201.7 127.3 110.8 120.2 105.1 102.9:125.7 108,3 105.5
357.3 158.8 150.4:201,1 133.7 126,5i199.3 132.6 120.8

citric 4 207.5 120.2 109.8:115.6 102.4 102.0:116.6 105.3 102.4

detergent

acid(pH
4.0) B 350.1 153.6 152.2:198.3 125.8 123.7:200.5 122.7 118.2
Hi0a(1. 0%) A 205.4 125.3 107.8:143.5 120.9 109.3:146.7 118.5 110.6

360.1 160.4 152.7:230.6 154.5 149.2:225.6 155.7 146.3

[E 3-11] Change of water flux by several cleaning reagents

inital 15 min 30 minginital 15 min 30 miniinital 15 min 30 min

4th cleaning 5th cleaning 6th cleaning
flux 1/n* /hr
detergent A 121.1 109.3 105.2:123.2 1093 102,7 {1255 107,3 104.4
B 2003 130.4 123.9 201.8 133.2 122.5:200,4 128,3 121.5

citric 4 170,9 1052 101.3 {116.5 104.6 102.3 {115.3 105.1 102.9
acid(pH

201.3 127.5 123.4:195.3 130.4 117.7 {199.2 125.2 118.9

H0x(1.0% A 146.1 122.1 7109.4 11455 125.9 107.3 :146.6 120.4 110.0
) B 228.6 154.0 148.8 i231.6 156.1. 150.2 {226.5 156.1 1487
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ANEEM M2 I SMH-s Mel2E M 1 BFNES DRI dHII MY N & &MEsl/ S8

5.2 RO2| | Z{%512 AP % 2io| oI siAtNof

Yol o] 88 AE2&E HIYEE AN A2} HH4F chek ALY Sk}
8 septic tankold 3 ste] UFHtoZ AAUE ¢ A=RE tjatos Uxside
o, AR R4 [® 3-12]3 Yrh. MYol A1 JUFUE polyamides) D o)
Filotec B.¥. 30 series (operating temp. -7C ~ 49C )& 2& Apggix ¢uty
22 szl o] 853 9l Spiral wound HENS] Module HAtTol H8siyd
Cl. Pump Lesson( U S )A}e] Lesson energy saving electric motor ( Model No.

C6CI7FK4F, 3/4 H.P., 60 Hz7} 2% Cat ( U S JA}e] Model No. 2372] Pump& A}
&-3talrt.

[E 3-12] Chemical properties of waste water treated by UF for reverse
osmosis

BODs  CODer T-N NH&-N  NOs-N  POs-P (I K Ca Mg

mg/1
A-UF 420 450 950 910 3.0 170 330 683 100.1 24.3

B-UF 120 104 143 125 1.9 55 71 50 7.3 3.1

1) A& e EgYo wet

[E 3-13]oll4 2} o] A-UFe 5A1 &3 o]Fo] E&ae] 47 A, B-UF
oAM= 8AZ o]Fo] EEFFY AT} ot o= m4e] Mao] ROL] E &
duite] F&g ulJe stAgt PGE Do vl alsle] EEare] i dojilx]
dethe 2& Bofrl. =3 pembrane fouling® ¥ WQlel scaling® citric
acid2 wte] ¥¢o] AAE salte} metal oxide fouling?] HA7} 7lssirz k|
A3} 71E A0 oo QBY EEYI E24g F/M]2 4 Q)

— 28 —
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[E 3-13] Change of water flux of waste water treated by reverse osmosis
membrane

inital 1hr 2hr 3hr dhr Shr 6hr 7hr 8hr 9hr 10 hr
flux 1/hr

A-UF 40.0 40.9 39.1 38.3 40.0 39.1 36.0 34.6 34.0 32.7 29.5
B-UF 40.9 42.9 41.8 40.0 40.0 38.3 39.1 383 39.1 36.0 35.2

2) M3joj i@ o2 ESTY ©H

M2 S5AIZ SHo] 1A% MYE stden, MAARE citric acid (pH 4)&
o|gsldtt. BB WIIUAE A JAl4E CO 1,0000§80]22 A-UFet F4
3+ z7olel TctEln], RO ol &Y Zitwl42 Azlo] AdoAM 5 A 1 4]
o] Miajo] UAE 2o EAULE L ¢ YT EY AL A} AN4A F
248 dEols 2 HFe] ddch

B3, go] e 229 BUL X-rayZ FAPAHY Cazt P TYEL A& ¥
A3tdct, &,  Struvite(NHMgPO. - 6H:0)2}  Hydroxyl  apatite(Cas(POs)s - OH
1/2[Ca(OH)2 - 3Cas(P0s)2] 12|31, Foggite (CaAl(POg)(OH)z - Hz0 2] INAEHYS
w3 oo o] citric acid (pH 4)ofl H& ¥l stch

[E 3-14] Effect of water flux treated by cleaning with citric acid(pH 4)

inital 1 hr 2hr 3hr 4 hr S hriinital 1 hr 2hr 3 hr 4 hr 5 hr
1st cleaning 2nd cleaning
flux 1/hr

A-UF  39.1 40.9 40.9 40.0 41.8 40.0% 40.0 39.1 39.1 40.9 38.3 39.1

B-UF 41.8 41.8 42.9 40.0 41.8 40.0§ 41.8 40.0 41.8 41.8 40.0 41.8
3rd cleaning 4th cleaning

A-UF 39,1 40,0 40.0 40.0 41.8 40.05 40,0 40.0 38.3 40.0 39.1 40.0

B-UF 40,0 41.8 41.8 40.0 40.0 41.8% 41.8 40.0 40.0 41.8 40.0 40.0
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SI|E 0|28t i ZMH|2 Ml
6.1 ROO|| 2|t EZ2H
B7IUEE AN si4E UFYes AA2lE st RO o]&dld &g sldc)
Ayl BArE 913 ROS A HHEE AU 9ste], WA Roo| WS ulx]x|
Ut TRES T AYEES HABACh [(E 3-15]¢] AERYH S3E5L 9y
2l v]gy JIXE 1Y B ROY EEFo] Lo AU FHA Hue a4
€ €& 4 U= FHELS 70 x2 ndE ),
[E 3-15] Change of water flux of waste water treated by reverse osmosis
membrane
concentration inita
. 10 20 30 40 50 60 70 80
ratio 1
%
flux(l/hr) 40,0 38,3 40.0 40.0 39.1 38.3 40.0 39.1 36,0
2 dHlo| MEEY
ROE F3l s5¥ An|e B& &4 Axde [(E 3-16)3 Lol
[E 3-16] Chemical properties of natural liquid nutri-fertilizer
pH T-N P20s K20 Ca0 Mg0 NH-N  NO3-N  Protein
ng/1
8.80 3,311.0 1,099.02,481.0 423.0 121.0 2,450.0 0.5 2,646.0
— 30—

AAzEH: &

=
-

T HMH MAYHY O RAES D

SOX &



NEBEN 8 DT S4HHS MDY O S4S2 DFIIX dHAR I HH| N

Gade 2o

Ad ol PPEIE ol F FAlwl4o] LAES o] &3t Guiz A s
& 7L EY AFEAE dule YA #Fto] odule dAYZUE AT A
¥ stglen, ol§ AMLAFel FEYoeM du)Y ARG & UYL AT
EY, RE A& FAddRF AEstdch

AT ANE 85k ofele} rh
1 AARZ AN Pk $iste] dul g4t 13718 HA W A=g st

2, AdREFUv)Y] EAURA WPAO T H0,F N3l Ae|Po] F714E NHS-N
2} proteing] & LAJI, NOy-N= Z7M5he g g4l

3. 2&Az] Aol F7HUS4F pHet NOT-NE& F7FEISSL, color, 3H&, NHS-N
a2 e e ZhAastdch

4. o&3 W TYALY FE Aol FIHUSE pHel Nov-NE FUHER,
color, 384, NH/-N J2jx2 bl zhastgdch 22y e&qte] Neleke W)
o7} glgicl.

5. 2&3} H0:E T At g uwh 42122 03 Ne7}t 713 QAR Z, AlgE
AT AYY zdole} weks et

6. vl ool 2.3 x 10°, Salmonella-higella 1.7 x 10° (cfu/ml)Z H&o] F
2oLt 2EXNE A0 e BF AlEE o)
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7. 2322} eZA2)(4 hr/) Yuo] thste] F(Raphanus satiwus L. )ZE2Hg |83}
of wol WA 30 vl HMujgoldE dobd AY 1ol BF o} 3o 2&
Helg Bolo] B4 dule Lolgol tisle] F¥E nAA] tch

8. AARFAu|Y B Fu|F FRECRs 279 F3o] ugloy FujgHct
£ AT 4% Ao]& Kalch

9, 3h¢2e YAELE & R718Yl 128 Er} 689 F¥ 2430 ¥
712E 138 che 3F0ict & A97t Aol §& AAE ddch EY, At
o9 M T YL M gRCHE Ago) A2 sty I Aol Itk IA U
o} Aol ATE ¥ sl

10. xzjujol e} 23] AL A )z} AL Xols} Qe AE WL
o, o|& B ZAH o|F A}E A& + Urh

td, 884 ATl AAlstact
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1. HUEI Y] Wit

1.1 Mg dl|e] U3 A%

g &

LELTYFY

Uv

E WAII| : 0.8g/hr
ojgEg 2EHEH : 2% KI
UV lamp : 365nm

fig. 3-2 . ¥HF I YU LEWRT|
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NBEH: HEE DT SAHS Yelggn O 2422 DRI dHRT A oL

2. Mg Yo ETSY

2.1 Heis e MY FLi

Qarg uls A 2 FATAAN U4 n]YE A 29 37}
glol && W H02l AM2lE B AN HEY AAst vz MY WY E FUA
7l AEE stalch

1) H:0; Xalol m@ Hujo| &E st

[E 3-17]18] AtolA H0,9] Qo] F7HY4S NHi'-N2} protein®] @2 2431,
NOg -N= ZF7}steich

[E 3-17] Chemical properties of natural liquid nutri-fertilizer by H:02

pH Color T-N P05 K0 Ca0 Mg0 NH4-N NOs-N  Protein

(%) mg/l
0.5 8.79 6210 2,944 863 5210 154 81 2310 0.7 2610
1 8.84 6480 2,892 872 5105 153 76 2170 1.0 2580

5 8.8 6250 2,920 850 5215 156 77 2260 1.1 2580
10 8.97 6100 2,931 865 5197 146 79 2110 1.5 2490

2) REXNE| Alzioll oiE Y[ MRSt

[& 3-18]%} Zo| £&xz] AlZto] Z/I1USF pHet N -N= F7HEIARL, color,
344, NN 22l Sy PS 2asigct
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[# 3-18] Change of chemical properties of natual nutri-fertilizer treated by

03
pH Color T-N P05 KO Ca0 Mg0 NH-N NO3-N  Protein
(mg/1)

0 885 95 2,935 951 2421 433 131 2200 0.7 2630
lhr 8.89 61 2,825 931 2504 421 113 2150 5.3 2400
2hr 8.90 51 2,889 945 2389 425 126 2170 7.9 2300
3hr 8.96 30 2,793 950 2360 427 120 2080 13.7 1950
4hr 8.97 10 2,804 921 2479 432 134 1990 20.5 1640
Shr 8.99 5 2,760 938 2512 429 123 1910 37.9 1400
7hr 9,03 6 2,613 947 2320 423 131 1700  50.6 1130

10hr 9,11 5 2,592 931 2464 420 135 1450 73.1 790

3) 2ED} Uvel &8t Xz

[£3-19]9} Yol 2&3} wel TYMNe)) B$ Aol F7USLF pHo} Noy-NE
$71E193, color, 34, NW-N 223 WiRe Zastedch 28U oage
Melshe Watol7} gt}

4) RLED H,0.2 &gt %2l

[# 3-20) 2&3 WO & © Heldtade uie Fo|t). Yu)e] vz Mg 7}

A& wol7l S%

dlo} o

O L

EAN HO: 1%& 71513, Z Achde 8 Aelsidc

o] Azt 4132 03 N2y} 7H3 A=, AYNE AW AYY zdola} yuiy

NZEXN MET 0T SAH s Mgy 0 2o

2 NFIIHX
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ach

(E 3-19) Change of chemical properties of natual nutri-fertilizer treated by

Qa/UV

At pH color T-N P05 K:0 CaO MgO NHs+N NO3-N Protein
(hr) (mg/1)

0 7.8 100 2949 874 2183 420 95 2,200 10 2,152
1 79 70 2846 762 2156 418 83 2,160 5 2,021
2 8.0 50 2706 792 2021 406 82 2,140 16 2,004
3 83 40 2655 847 2038 413 78 2,020 27 1,994
4 84 10 2615 84 198 405 79 1,960 29 1,893
5 82 9 2588 770 1982 412 93 1,920 32 1,851
6 83 6 25656 747 2062 409 & 1,810 49 1,833
7 85 5 2469 768 1996 413 87 1,740 58 1,830
8 8.7 5 2306 762 2032 407 86 1,660 60 1,826

[®E 3-20] Chemical properties of

natural nutri-fertilizer treated by H20: and

O3
pH Color T-N POs KO Ca0 Mgd NH'-N NOy-N Protein
mg/1
0 8.78 90 2,89 745 4,988 137 69 2,300 0.8 2,590
1hr 881 62 2,859 736 4,913 152 65 2,150 4.2 2,250
2hr 8,83 40 2,723 732 5,121 143 65 2,020 8.9 2,010
3hr 8.8 30 2,748 752 5,130 136 71 1,950 18.4 1,690
4hr 8.87 8 2,681 743 5,086 138 68 1,730 21.4 1,360
5 hr 8.92 5 2,522 739 4,964 145 68 1,750 48.1 1,240
7 hr 8.94 3 2,481 747 5,219 139 67 1,670 57.0 1,040
10 hr 8,98 3 2,283 741 4,913 120 69 1,640 80,3 836
Not ; Hz02 and O; was treated by lml.
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5) 2EX2|0f] m&d qule] rYY ZA}

gujel IAFE AR $istd diFFd MY ojBEU  Salmonella

shigellao] thste] zAlsigitt, A@AolA FA2le] u)e cigFo] 2.3 x 10°,
Salmonella-higella 1.7 x 10° (cfu/ml)& ZIo] HaAoL &Nz 4A]oHe=
BE AdEdch ), 6789(1998d 39 ~ 109)0]4 B@ AT Salmonella
shigellax= YAHA] ¢4&& HAsdc).

6) ui2| Wol 4

FAelet 2&Ae](4 hr/) Julo] chdlo] R (Raphanus sativus L.)EF2AHE ol 43t
of ‘ol AU siach ol AY A3} [E 3-21]0M 8} Zo) EAMz|F} Az
T 2F 034 2 uje] HMujpolAe HolEAd 71EQ ot HA] ¢hgkert 30
Bje] HMujgolMs Wobd AR 1] BF o} 3%t LEN2NE Tl A
B8 g Eo] ok st Gy nAx| Uston] 238 10 wiY A
Fold e gobgol st BYol ddert f48S ek

[E 3-21] Effect of O treated waste water on germination of Raphanus

sativus L in media

HAuj4 x 0 . x2 x5 | x10 x 30
27|12 : ;

Aszi2 2 3:01 2 3012 301 23:01 2 3
(day) | ; :

Wol-& %

Control 0 100 100 100 :

Xz 0 0 0 0. 00 0 0 055 5,0 1565 850 100 100 100

L&A
(4 hr)

0 0 0 0.00 0 0 01520 25 0 25 45 85 0 100 100 100

— 37 —

e
[pat
e
kgj
o

o
all



3. &7l grS710M2] mHio] Ma WSt

BIPUEE 91T UASBY 41g7] 4718 2xidsol AaAQF o gate] HE &
3 siglch. Fusiied F9 2440 e £ 355 |74 so|n, =g
AREE 3 4ggol nie 8Fo] AUSIEE d4o] P HAE 2 W7o
M2 Hyg B sgdch
M, CODE 7| ELE COD 6,000mg/12 Y4& ZFsidct. ol zAs /9%l
2w 3EWE WA T} AA congt TSSE YAA KA AN F Ago) Fojzt

ch.

(& 3-22] &4t w2 B4 % 187] 259 /4

Temp. pH COD TSS T-N T-P  NHe-N  NO3-N HRT
(t) (mg/1) (days)
A4 38 6.4 6,000 4,600 2,6840 540 920 84 60

BIYEE AFste] g1 4 W gasd] WRVE ZAIY WY gase]
T 2 ERE dEUole| gastlo] WY Zlog ujeluirh. @) e A
alAle 1SS F-$ axlols WA FolEE ¢4 AUsich

(3 3-23] RHE71& 3% sie-y 44 ¥y

Temp, pH COD TSS T-N T-P  NH-N  NOs-N HRT
(c) (mg/1) (days)
&4 38 7.4 340 24 780 32 1,820 42 60

Ho ZAZ v o] HotE w) BT olRU ot BYFo| vighEFNC) U
A stctan AAEcl gase] B¢ W& gasyt wAsigr. b)) Hr)A
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AL 8A A= E Ag AYFof Qlrh

4. ML R NH|2| FFole] AE &I

41 AR YH|| DE WH LY

1) MRS SE0 GR 2% T, YSEF, 40 ONE PY
VAPZAuIE x25, x50, x1008) HAsto] shesolM 1ol M AYE

stk 3 23 AARFAuY 9 RulRe] APuche $o] Wetort Rl

FECHe HAY Aol§ Bich

[E 3-24]) AT BN 559 2&$E, UFE X 45

=¥ e s gE
! A UBS/SHS L a b
x25 324.70 31 0.180 36.4 375 13.8
x50 312.91 29 0.179 36.0 35.5 15.9
X100 301.12 27 0.180 36.1 33.5 14.2
| 529.50 44 0.185 36.9 35.7 16.1
4| 220.36 23 0.203 37.3 36.2 15.6

2) ¥ARF WYL {78 B QB 2% £, RS, A0 OXE= Y
shea EQ 34 hesu §7188 ASoE A EQ] §718 Acie

Y4E Hole Zo] ¥Holrh ol2dsio &S I Y2 Hx|a glch
Eol] HAFZAu] Algo] ol Wl ojmy 28-& sh=r1g A ¥siglch

(=
[Pt
104
for
O
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Y oiE HY u)Eogele] vadHe Sl AAFFAu)Y ASANGYL AUY
StAAch 243t 3E, 68 128S & M2 E AAslo 139 ARg AR A3
128 Brh 682 Z¢ 248%0] Fotoy JE 178k 3Fukcl & B9t R
§ol 2 AAE @ol AT R71Ect @Y BArh. Y, A¥ujg el )
ZAEL HthlgNce d&o] AR 3oy 2 ol ok AA o} FA
8ol &€ B sttt ojojel sfthulge 1, 2, 3Fuit) £HUon, AALFY
Hle X50ui¥ A3l 1, 2, 3Foict £}

[ 3-25] stet|Ee Mo Y&

T-N T-P K Mn B
(%)
GH v 12 4 6 0.1 0.05

£ =

[# 3-26] R7IBHY OHR MARF Y|} spstu|Eele] DL UK v

= 6= 128

A EF AE=/ AEZF/ 3EF/
A2 s R

A | 24

HAl-13(349.16 | 32 | 0.184 |550.24 | 47 | 0.185 [460.76| 35 | 0.168
5AF-23(399.27| 38 | 0.168 |665.40 | 57 | 0.181 [502.31| 38 | 0.173
S4b-33 [ 431.06 | 37 | 0.182 |690.79 | 58 | 0.176 |505.41 | 42 | 0.175
X50-14 | 292.63 | 28 | 0.187 |436.13| 37 | 0.179 [495.36| 40 | 0.171
X50-2% [338.77| 35 | 0.190 [478.28| 44 | 0.172 [479.94| 45 | 0.170
X50-35 | 362.70| 32 | 0.181 |516.04| 44 | 0,170 |517.89| 47 | 0.175
Ful 288,54 29 | 0.181 [435.74| 40 | 0.178 [365.70| 31 | 0.171
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(& 3-27] R7IBQE] WE AT I AU} Mty =e)o| ME HlR
. 3& 6= 128
A8 ZF
L a b L a b L a b
Hah-13] 359 | 35.2 | 15.6 | 35.1 | 32.8 | 13.7 | 35.5 | 34.0 | 14.5
HAb-23| 34,6 | 36.3 | 16.4 | 34.7 | 33.2 | 14.5 | 36.6 | 34.7 | 14.7
HAb-33 | 36,5 | 35.9 | 16.8 | 34.5 | 33.5 | 14.6 | 34.6 | 37.5 | 17.5
X50-15| 35.6 | 34.4 | 22.2 | 36.7 | 36.0 | 16.1 | 34,0 | 33.9 | 14.1
X50-23| 34.8 | 34.3 | 14,6 | 34.7 | 35.0 | 15.4 | 34.9 | 33.8 | 13.6
X50-33| 36.3 | 35.4 | 15.3 | 359 | 35.3 | 15.7 | 35.3 | 35.7 | 15.5
Sul3+ | 36.5 | 35.4 | 15.4 | 357 | 33.4 | 13.7 | 37.1 | 36.8 | 16.8

3) YUF MU cXIMUjo] MR nE £+, UEF, 4<0] 0jE= 2

7188 AR wx ol 23] B9 B shaich 2 Az
sl st A Aolsh g A=E doen, ol B¢ AN o5 AN
Qg 4 ot} olujel HATZIuEx5 MY A 1, 2, 37U Fch

[E 3-28) ‘wX|XjH] DRo| MOISPouH(e} EtU| 24| 4B, HBE, ME v

7 HE 283

ST S ” b |AEE/ANE
HAb-13 46 408. 26 37.2 38.4 18.1 0,204
Haloz 32 282.18 37.1 36.3 14.9 0.197
a3z 33 270. 49 38.0 37.3 16.0 0.194
X50-15 35 299, 88 37.6 38.7 17.1 0. 207
X50-23 30 259,15 36.3 36.1 15.6 0.194
X50-3F¢ 26 201,70 38.4 36.5 15.8 0.198
&g 50 492, 67 37.7 35.5 15.3 0.187
Ful3 19 134,22 35.8 35.9 16.3 0.212
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2. A 2 A4
AFIE Lob

1. AeHse HAGYY] EgAFA| 2008 M=o THANA 100 5ol
A 2%, 43ar], 4NFH AEF T 48l FIHUTH

2. AlZehule Mo s0u), 100vf MY BT ELGBF AT 2u] Mg
5o duaxAalFely o] A FASULn FA7E 256 HMYP WA
oJu)e] Ee@FEAelLrt 7R FAHAD BAFY AEF U vy FPoidd
t}.

3. ml2|Z= et Aujoj: Mg 250 HAMY EGRFEIL JMY FAHACL

5. Aujuhge BE AlBol glolN EQAFA I} dBAEA P W] EE
Bl Frlsle ZA2HE Viehglch

6. Vo] Hl plugR Adte] YWiAo2 ol g5 e HEuEo] vl
chd Bolxle=3 ¥& vehigch
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(Table 2-1] Effect of natural nutri-fertillzer on the growth of Pelargonium

hortorum.
Treatment Dilution Height Leaf size (mm)
method rate (mm) Length Width
Control® 230 & 98 b 158 b
Soil drench 10x 400 a 156 a 256 a
100x 424 a 158 a 256 a
200x 434 a 166 a 284 a
300x 372 ab 150 a 246 a
500x 282 be 108 b 172 b
Foliar spray 10x 392 a 132 ab 21.8 ab
20x 310b 104 b 168 b
30x 244 d 98 b 160 b
40x 254 be 100 b 158 b
50x 270 be 94 b 150 b

* Irrigated tap water
¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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[Table 2-2] Effect of natural nutri-fertilizer on the growth of Cyclamen

persicum.
Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width (g) (g)
Control® 372 f* 259 d 393 f 2.270 0.230
Soil drench  Masterblend” 472 bc 292 bc 438 c 3216 0.267
1x = = = = -
25x 495 b 325 a 472 a 3.223 0272
50x 536 a 298 b 465 ab 3163 0.306
100x 545 a 298 b 450 bc 3277 0.301
200x 379 £ 264cd 4dl8de 2621 0.244
Foliar spray Masterblend 37.5 f 2%2d 402 ef 1.966 0.203
1x 381 f 216 ¢ 436 ¢ 1.995 0.186
2x 531 a 296 b 457 ab 2948 0272
5x 43 cd 277c 432 cd 2622 0.238
10x 397 ef 264cd 410ef 2200 0.199
20x 427 de 263 cd 399ef 2304 0.228
50x 385 cd 264 cd 406 ef 2020 0.211

? Irrigated tap water
YMasterblend 20-10-20(N:P:K) is specifically designed for application to

soil-less growing media.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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[Table 2-3] Effect of natural nutri-fertilizer on the growth of Tagetes patula

L.
Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight

method rate "~ (mm)  Length  Width @ (®

Controf* 6341 299 h 214 g 0648 0.069

Soil drench  Masterblend” 1308 a 595 a 35 a 2.080 0.199
1x ~ = - = -
25x 1168b 5200 309b 1858 0.167
50x 1066 ¢ 496 ¢ 318b 0925 0.101
100x 860f 390 f 282 d 1.080 0.121
200x 84f 366¢g 258e 0.79% 0.087

Foliar spray Masterblend 999 e 450 e 297 ¢ 1.383 0.127
1x - = - - -
2x - - - - -
5x 1030d 471d 284 d 1.298 0.120
10x 812f 395f 279 d 1.023 0.101
20x 824g 369¢ 260 e 1.058 0.109
50x 747h 314 h 238 f 1.298 0.120

? Irrigated tap water
Y Masterblend 20-10-20(N:P:K) is specifically designed for application to
soil-less growing media.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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[Table 2-3) Effect of natural nutri-fertilizer on the growth ot Salvia spp.

Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width (g) ()
Control® 306i* 161h 140 f 0.284 0.038
Soil drench Masterblend” 1313 a 322 a 302a 1699 0.176
1x - - - - -
25x 1033 b 290b 273b 1351 0.133
50x 805c¢c 273c¢ 247 ¢ 1113 0.112
100x 692d 233d 206 d 0.621 0.082
200x 517g 207 f 179 e 0.465 0.059
Foliar spray Masterblend 693 d 189 g 208 d 1.055 0.107
1x - - N - -
2x - - - - -
5x 628e 225de 213d 0.790 0.089
10x 552 f 219 e 203 d 0.754 0.094
20x 533 fg 197fg 177e 0637 0.076
S0x 420h 195¢g 177 e 0.783 0.095

* Irrigated tap water
Y Masterblend 20-10-20(N:P:K) is specifically designed for application to
soil-less growing media.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Fig. 2-1. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.

by soil drench. (Left to right : Tap water, 25x, Masterblend)

Fig. 2-2. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.

by foliar spray. (Left to right : Tap water, 5x, Masterblend)
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Fig. 2-3. Effect of natural nutri-fertilizer on the growth of Salvia by soil drench.
(Left to right : Tap water, 25x, Masterblend)

Fig. 2-4. Effect of natural nutri-fertilizer on the growth of Salvia by
foliar spray.
(Left to right : Tap water, 5x, Masterblend)
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1 vie|@=et Auloje] B¢ VALY PE2YE NPK(1:1:1)2 Y R0
2% N 4377t ALY T8 ArRo &AL, YAFolY AEF =
¥ ZA=qch Ay R MasterblendRtls 232l A%o] cia Wolrle Ao
2 zApEAch

2, Y FF GAuitA] AAPYE 50x M3t FFY M| FoA 2FF, A}
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[Table 2-5] Effect of natural nutri-fertilizer on the growth of Merigotld

hybrid.
Time of Height  Leaf size(mm) Fresh weight(g)  Dry weight(g)
dilution (mm) Length  Width  Top Under Top Under

Tap water 6120 f 358 f 258e 043e 026b 007 0.04
10x 7605 ¢c 4620 ¢ 338 b 077c 029b 009 0.04
25x 7015e 4025 e 2825d 061d 026b 008 0.04
N'PK(L:1:1) 8085 b 4860b 338b 091b 024 bc 010 0.04
NPK(21:1) 7355d 4420d 3090c 067cd 0I8c 0.08 0.05
Masterblend® 9610 a 6065a 389 a 118a 043a 010 0.04

N-P-K = 20-10-20, Chemical fertilizer

YMean separation in columns by Duncan’s multiple range test, 5% level
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(Table 2-6) Effect of natural nutri-fertilizer on the growth of Salvia hybrid.

Time of Height  Leaf size(mm) Fresh weight(g) Dry weight(g)
dilution (mm) Length Width Top Under Top Under
Tap water 4145¢" 2030d 1966d 030e 014b 005 0.02
10x 875 c¢c 3105b 2975b 078 c 012 b 0.09 0.03
25x 8110d 279 ¢ 2406c¢c 069cd 006c 0.08 0.03
N:P:K(1:1:1) 10370 b 3670 a 31.05ab 1Ll4b 0I12b 009 0.03
N:PK(2:1:1) 8.60d 2810c 2475 c¢ 061d 008c 008 0.03
Masterblend® 11940 a 3660 a 318 a 125a 022a 0.11 0.03

*N-P-K = 20-10-20, Chemical fertilizer
YMean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-7) Effect of natural nutri-fertilizer on the growth and development

of Lilium oriental cv. Casablanca bulblet.

Time of Height No. of Bulblet Bulbiet No. of  chlorophyll
weight diameter content
dilution (cm) leaves (2) (cm) scales (mg/ml)
Tap water 3733 a" 1133a 403ab 208ab 1233 b 0.014 ¢
5x 3740 a 1183 a 221c¢ 167 ¢ 1267 b 0.016 be
10x 3746 a  1267a 320bc 188 be 1250 b 0.023 a
20x 348l a 1217a 429ab 217 a 1350 b 0024 a
30x 3775a 1200a 378ab 212 ab 1367 ab 0024 a
50x 3b44a 1133a 452a 232 a 1500 a 0.022 a
Yamazaki® 3473 a 1317a 403ab 213 ab 1367 ab 0018 b

“oetaty) vl Au) B2
YMean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-8] Effect of natural nutri~fertilizer on the growth of Lilium orlental

cv. Casablanca.

Time of Height Length of Length of Length of Flower Days to
spike flower stalk pedicel diameter flowering

dilution (cm) (cm) (cm) (cm) (cm) (days)

Tap water 1200 ab” 330 a 898 a 123 a 215 a 1518 a

5x - - - - - -

25x 116.2 ab 318 a 888 a 120 a 176 bc 1509 a
50x 1247 a 326 a 929 a 126 a 194 ab 1514 a
A’ 1106 b 317 a 867 a 112 a 170 ¢ 1525 a
B’ - - - - - -

c* - - - - - -

*25x + KHaPOq4 ‘

¥25x + CaClz (1%)
*26x + KHaPO4 + CaClz (1%)
“Mean separation in columns by Duncan’s multiple range test, 5% level
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(Table 2-9] Effect of natural nutri-fertilizer on the growth of Lilium orlental

cv. Reneve.

Time of Height Length of Length of Length of Flower Days to
spike flower stalk pedicel diameter flowering

dilution (cm) (cm) (cm) {cm) (cm) (days)

Tap water 1387 a% 3875 a 1046 a 13.79 a 1508 b 1228 a

5x 1120 ¢ 2325 b 938 b 1050 b 2275 a 1225 a
25x 136.1 ab 3367 a 1033 a 1200 ab 1567 b 1227 a
50x 1429 a 36.14 a 104.3 a 1350 b 1771 ab 1230 a
A? 1294 b 34.17 a 100.0 ab 1200 ab 1633 b 1227 a
B’ - - - - - -

c* - - - - - -

25x + KH2POq

¥25x + CaCly (19%)
*25x + KHoPO4 + CaClz (1%)

“Mean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-9] Effect of natural nutri<fertilizer on the growth of Tulipa

gensneriance L. '‘Gold Apeldoorn’

Time of Height  Length of internode(cm)  Length Flower

dilution (cm) Ist. 2nd. 3rd. (cm) (cm)

Days to

of neck diameter flowering

Tap water 4026 a' 636b 463 b 856bc 1557 a 489 a

5x - - - - - -

10x 3440a 735ab 491 ab 838 bc 1169b 454 b
20x 3808a 68 ab 494 ab 830 bc 1246 b 469 ab
30x 37.10a 758 ab 538a 833bc 1196b 4540
50x 3594a 738ab 533a 913ab 1084 b 470 ab
Nutrition® 3934 a 82la 48l ab 1003a 1301 b 467 ab
AY 3B.10a 691ab 454b 779c 1128b 45 b
Bx 21 h - - - -

Cw = - - o = i

399 a

395 a
399 ab
39.2 ab
379 b
396 a
387 ab

*Nutrition : KNO;3 77.7ppm, KCl 17.2ppm, Ca(HzPQa4) 22.5ppm
¥10x + Nutrition

*10x + CaClz

¥10x + Nutrition + CaCle

“Mean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-10] Effect of natural nutri-fertilizer on the growth of T7ulipa

gensneriance L. 'Casinl’

Time of Height  Length of internode(cm)  Length Flower Days to

of neck diameter flowering

dilution (cm) 1st, 2nd. 3rd. (cm) (cm)

Tap water 4781 ab’ 6.19ab 616ab 972a 1802c 50! a 420 a

5x - = = = - = =
10x(A) 4958a 658a 624ab 916a 2212a 505a 422a
20x 4844 ab 630 ab 608 ab 1049a 2168a 48 a 417a
30x 4877 a 59 ab 628ab 990a 2028 abc 755 a 422 a
50x 4918a 648a 645a 1033a 21.10ab 509a 400 ab
Nutrition® 4690 ab 64l a 621 ab 1059a 1888bc 493a 380b
AY 46547b 571b 57 Db 1047a 1900 bc 473 a 409 ab
B* N = - = . = =

Cw - 2 - - S E T

*Nutrition : KNOs; 77.7ppm, KCl 17.2ppm, Ca(H2PO4) 22.5ppm

10x + Nutrition

“10x + CaClz

¥10x + Nutrition + CaClz

‘Mean separation in columns by Duncan’s multiple range test, 5% level
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Fig. 2-5. Effect of natural nutri-fertilizer on thg growth of Tagetes patula L.
by soil drench.

Fig. 2-6. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.
by soil drench. (Left to right : Tap water, 5x, Masterblend)
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Fig. 2-7. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.
by soil drench. (Left : N:P:K=1:1:1, Right : Masterblend)

growth of Salvia spp.

Fig. 2-8. Effect of natural nutri-fertilizer on the
by soil drench.
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NEEM: 8EE: e FotH =+

Xel

t:iol-

Fig. 2-9. Effect

Lilium

oriental cv. Casablanca bulblets. (Left to right : Tap water, 5x,
10x, 20x, 30x, 50x, Yamazaki)

of natural nutri-fertilizer on the growth and development of
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BRAdx aeh
1. Zalgel, Wal, 2V ARLLY4E VALY 10x, 20x AP Az Fol
M Ztzt $Aelo] ustel 10~30 &Tol ML, 3 NEE AeFolAdE T}
& Nz 7ol ulsto] o] Mzsigich.
2. AARFAH Ago| Wil WAAFY 4% ¥ S uAE GYo] B
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[Table 2-11] Effect of natural nutri-fertilizer on the growth of Primula

hybrid.
Plant height Days to No. of Flower diameter(cm)
Treatment®
(cm) flowering flower Length Width
Control 4.72 @' 68.04 ab 215 d 3.06 c 310 c
10x 398 a 5342 ¢ 6.42 ab 430 ab 4.36 ab
20X 338 a 55.80 ¢ 548 be 4,08 ab 412 ab
30X 304 a 58.74 bc 5.66 bc 396 b 398 b
111 410 a 7400 a 468 c 4.04 ab 4.06 ab
2111 38 a 6352 be 6.88 a 4.20 ab 4.26 ab
Masterblend 436 a 67.06 ab 5.86 abc 442 a 442 a

z Control : Tap water, LL:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,

2.1 1(IN-P-K(1:1:1,

10

20-10-20(N-P-K, Chemical fertilizer)

x + Chemical fertilizer,

Masterblend

Y Mean separation in columns by Duncan’s multiple range test, 5% level

NEEH MES DE SMH4 Helgdn 1 248 DRI FAL2T A O
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[Table 2-12] Effect of natural nutri-fertilizer on the growth of Viola tricolor

'Majestic Giant White'.

Plant height Days to No. of Flower diameter(cm)

Treatment’®
(cm) flowering flower Length Width

Control 8.46 a’ 99.08 a 1.76 d 598 ¢ 6.68 c
10x 1076 a 92.08 a 2.86 ab 6.56 be 744 b
20X 22.18 a 63.40 ¢ 240 be 6.74 b 754 b
30X 872 a 65.18 ¢ 212 cd 6.98 ab 764 ab
1101 1140 a 7786 b 260 bc 7.18 ab 7.82 ab
2111 11.24 a 7592 b 2.72 ab 748 a 830 a
Msterblend 12022  7458b  320a 748 a 8,02 ab

® Control : Tap water, L:I:1I(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,

2:1:1(N-P-K(1:1:1, v/v) 10 x + Chemical fertilizer, Masterblend

20-10-20(N-P-K, Chemical fertilizer)

Y Mean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-13] Effect of natural nutri-fertilizer on the growth of Viola tricolor

‘Majestic Giant Yellow'.

Plant height Days to No. of Flower diameter(cm)

Treatment”
(cm) flowering flower Length Width
Control 740 ¢’ 9824 a 136 d 556 b 6.10 b
10x 12.14 a 56.74 d 352 a 6.76 a 762 a
20X 958 b 59.40 cd 262 b 6.86 a 756 a
30X 992 b 66.94 be 200 c 6.82 a 740 a
1:1:1 11.24 ab 7414 b 2.46 bc 722 a 778 a
211 11.24 ab 7220 b 240 be 7.16 a 750 a
Msterblend  13.00 a 7298 b 2721 7.06 a 754 a

* Control : Tap water, L:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,
2:I'1(N-P-K(1:1:1, v/v)) ¢ 10 x + Chemical fertilizer, Masterblend
20-10-20(N-P-K, Chemical fertilizer)

¥ Mean separation in columns by Duncan’s multiple range test, 5% level
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[Table 2-14] Effect of natural nutri-fertilizer on the growth of Calendula

officianalis 'Orange bright.
Plant height Days to No. of Flower diameter(cm)
Treatment®
(cm) flowering flower Length Width
Control 1042 ¢’ 12212 a 165 c 444 b 444 b
10x 1350 b 86.46 b 3.00 ab 562 a 562 a
20X 1552 b 9226 b 200 c 570 a 572 a
30X 1490 b 9280 b 186 ¢ 560 a 560 a
1:1:1 19.30 a 90.86 b 330 a 572 a 570 a
2:1:1 1796 a 9526 b 280 b 558 a 558 a
Msterblend 1546 b 92.60 b 28 b 552 a 552 a
? Control : Tap water, L:1:1(N-P-K(1:1:1, v/¥)) : 10 x + Chemical fertilizer,

2. L1(N-P-K(1:1:1,
20-10-20(N-P-K, Chemical fertilizer)

¥ Mean separation in columns by Duncan’s multiple range test, 5% level

ANEEXM: 8dF DT FoH S

v/v))

10 x + Chemical fertilizer, Masterblend
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Starch, Protein £2] I1E2}8 B33} 4F2] n|AH S, CK24, XK31, SK12, PK42&
Besld oy 7217 Cellulase, Xylanase, Amylase, Protease®] 9-4=%} ZAYME
Yty
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5. S2)8 AALF 4F(FY503, KK606, KK307, FF405)& o|-&3led 10o47] 7] Fef tj
¢ Bold g ZAbsta Aeld HY& At (& 1-7)

6. 22" ztz}e] FF405, FY503, KK606, KK307 3AtF2] fermnetation HElE W3l
2 PelEe B4 2AIgen 3 wgs ¥ A7 §4& AIA

1= 3
7. A% §714& R Aol ArF FPLFY 43E& 8714 =3
2 3713 A2 Yo Aysidch. 213 2ol ARF F YC303Y F
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[E 1-1] p2|@ nmx ws] ojde] Y23 Y

z =

=

CK24 XK31 SKI12 PK42
W

Gram stain + + + +
Size 14%07 ym  15X%06 pm 1.8%07 pm  2X09 pm
Spore + + + +
Oxidase + + +

Catalase + + + +
NO3 reduction + + +
Trmp — Indole
Glucose — Acid
Arginine dihydrolase
Urease

+
|
|
!

Esculin hydrolysis +
Gelatin hydrolysis -
B-galactosidase
Assimilation of +
Glucose -
Arabinose -
Mannose
Mannitol
N-acetyl-glucosamine
Maltose
Gluconate
Caprate
Adipate
Malate -
Citrate
Phenyl-acetate

|+ +
P+ +
+ + +

+

+ 4+ + + +

+ + + |

+ 4+ + + + + +
I+ + + +
(T

+ +
+ +
+ +
+ +

+ %4, - &4, £ ¥EH ¢4
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D-Glucose + Me a-D-glucoside Melibiose - Raffinose -
D-Galactose + - D Lactose - Inulin -
Maltose + Sucrose +,- Cellobiose - Starch +,-
aa-Trehalose +D Melezitose -,D
<713 o84 (E71y 24>
D-Galactose +
L-Sorbose +.- Melezitose  +.- D-Glucuronate - | w/o Thiamin +
D-Glucosamine | Inulin - Dl-Lactate .7 W,I/,;’I.B“ftm N
Succinate + lamin  +,-

+, - Starch + .
D-Ribose -, D | Glycerol +- e w;° moxdne

i - +
D-Xviose + E ol - ethano w/o Niacin

Y . - Ethanol + w/o Folic acid +
L-Arabinose - | Ribitol +D Nitrate - /o 0-Amino
D-Arabinose - | Xylitol +D tN}t:te _ :;venzo:te .
L-Rhamnose - | L-Arabinitol -  Eiviamine » 95,
Sucrose +,- D-Glucitol + oL Ly . : at 30°C +
) -Lysine
figlicse BrMannitoly + *Cadaverine + at 35°C +
a,a-Trehalose + | Galactitol - ACreatine t 37°C +
- a
Methyl myo~Inositol - +Creatinine - t 42°C +
a-D-glucoside D-Glucono-1,5-lactone | /o Vitamins +.- ; -~
+'_ ~ [} . (4]

. w/o myo-Inositol + |Cycloheximide +
Cel{o.blose * D | 2-Keto-D-gluconate + w/o Pantothenatel 5% D-Glucose
Salicin  +,- 5-Keto-D-gluconate + |, 60% D-Glucose -
Arbutin +, D D-Gluconate  +,- w/o Biotin +,-

Melibiose - '
Lactose -
Raffinose -

+ 0 FANE - SANES, D 7Yoo Ro] FANE, W 4§ FAgurE,
A elS, w/o : without, * : F4A Y
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[E 1-3] R2|H &7 YH5022| 2|3 {4

<71A ol g4 (vYr1Y =)»>

NESEH M DT SAMHS Mgy O S48 URINDIK dHRE

2

D-Glucose + Me a-D-glucoside | Melibiose - Raffinose +,-
D-Galactose -,D -D Lactose - Inulin -
Maltose +D Sucrose + Cellobiose  +,- Starch -D
a,a-Trehalose - Melezitose -~
<71 o8 (&7]H =3)»>
D-Galactose +D Melezitose +,-
Inulin -
L-Sorbose - Snt:rh:h . D-Glucuronate - w/o Thiamin +
D-Glucosamine - Glycerol + DL-I:.actate + w/o Biotin &
D-Ribose +,- Erythritel +D SHECIIBE ¢ Thiamin +
D-Xylose +,- Ribitol +,- Citrate + w/0 Pyridoxine +
L-Arabinose - Xylitol +D Methanol - w/o Niacin +
D-Arabinose - - ST Ethanol + w/o Folic acid +
L-Arabinitol «Ni .
L-Rhamnose - D-Glucitol + itrate w/o p-Amino
Sucrose + D-Mannitol + 'Nltmf N ~benzoate  +
Maltose + Galactitol - :it_?' a.mme+ Y at 265°C +
a,a-Trehalose +D | myo-lnositol - ysmfe at 30°C +
+Cadaverine + o
Methy] sCreatine - at 35°C +,-
a-D-glucoside + D-Glucono-1,5-1acton S Greatinines - at 37°C +,-
Cellobiose +D e ¢ w/o Vitamins + at 42°C -
Salicin  + 2-Keto-D-gluconate w/o myo-Inositol + | 0.01% .
Arbutin + 5-Keto-D-gluconate wio Pantothenate + | SYcloheximide -
i n- or T
Melibiose - E w/o Biotin + 50% D-Glucose +W
_ 5 60% D-Glucose +,-
Lactose D-Gluconate +,~
Raffinose +,-
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D-Glucose +,-
D-Galactose +,D
Maltose

+ -
’

Me a-D-glucoside
-D
Sucrose
a,a-Trehalose -

+-

Melibiose -
Lactose +,-
Cellobiose -,D

Melezitose -

Raffinose +,-
Inulin +-
Starch -

<714 o84 (5714

z3)»>

D-Galactose +

L-Sorbose +.- Melfezitose - D-Glucuronate - W;O 'g’ia.mizz +D
D-Glucosamine - Inulin +,- DL-Lactate + w/o .1°t_"‘
Starch - Succinate + Thiamin +,-
D-Ribose  +, Glycerol +D Citrate +,- w/o Pyridoxine +
D-Xylose +- Erythritol - Methanol - w/o Niacin -
L-Arabinose +,- Ribitol +- Ethanol + w/o Folic acid +
D-Arabinose - Xylitol +,- «Nitrate - w/o p-Amino
L-Rhamnose - L-Arabinitol -  [+Nitite - benzoate +
Sucrose + D-Glucitol +,D +Ethylamine + at 5°C +
Maltose +,~ D-Mannitol +D #L-Lysine + at 30°C +
a,a-Trehalose +- | Galactitol - *Cadaverine + at 35°C +
Methyl myo-Inositol - *Creatine - at 37°C +-
a-D-glucoside D-Glucono-1,5- »Creatinine - at 4°C +-
‘- lactone -D w/o Vitamins - 001%
Cellobiose +,- 2-Keto-D-gluconate | w/o myo-Inositol  |cycioheximide
Salicin  +,- - * -
Arbutin *+- 5-Keto-D-gluconate | w/o Pantothenate | 509 D-Glucose
" = +- + -
x‘::;‘;se +': D-Gluconate - | w/o Biotin *- | 0% D-Glucose -
Raffinose +
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D-Glucose +
D-Galactose -
Maltose

Me a-D-glucoside
Sucrose -
a,a-Trehalose -

Melibiose
Lactose -
Cellobiose
Melezitose -

Raffinose -
Inulin
Starch

ol

<71 o184 (718 =4)»>

D-Galactose + Melezitose -~ D-Glucuronate - | w/o Thiamin -
L-Sorbose - Inulin - DL-Lactate D w/o Biotin &
D-Glucosamine - | Starch - Succinate + Thiamin -
D-Ribose - Glycerol + Citrate - w/o Pyridoxine +
D-Xylose + Erythritol - Methanol - w/o Niacin +
L-Arabinose + Ribitol + Ethanol + w/o Folic acid +
D-Arabinose - Xylitol - *Nitrate + w/o p-Amino
L-Rhamnose - L-Arabinitol - sNitrite + -benzoate +
Sucrose - D-Glucitol + +Ethylamine + at 25°C +
Maltose - D-Mannitol + *L-Lysine + at 30°C +
a,a-Trehalose - Galactitol - *Cadaverine + at 35°C +
Methyl myo-Inositol - *Creatine - at 37°C +
a-D-glucoside D-Glucono-1,5- +Creatinine - at 42°C +

- lactone D w/o Vitamins - | 0.01%

Cellobiose + 2-Keto-D-gluconate | W/o myo-Inositol  |Cycloheximide
Salicin + g + -

Arbutin D 5-Keto-D-gluconate | W/o0 Pantothenate 50% D-Glucose -
Melibiose - ? + 60% D-Glucose -
Lactose - D-Gluconate - w/o Biotin -

Raffinose -
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D-Glucose +
D-Galactose +,-
Maltose

+ -
'

Me a-D-glucoside
‘-

Sucrose +,~
a,a-Trehalose +,-

Melibiose +,-
Lactose -
Cellobiose -
Melezitose +,-

Raffinose +,—
Inulin -

Starch +,-

<7|d o84 (2718 3>
D-Galactose +,- Melezitose +,- D-Glucuronate - w/0 Thiamin +,-
L-Sorbose - Inulin - DL-Lactate +,- w/o Biotin &
D-Glucosamine - Starch +,- Succinate -,D Thiamin +,-
D-Ribose - Glycerol +,- Citrate - w/o Pyridoxine
D-Xylose - Erythritol - Methanol - +-
L-Arabinose - ‘Ribitol - Ethanol +,- w/o Niacin +
D-Arabinose - Xylitol - «Nitrate - w/o Folic acid +
L-Rhamnose - L-Arabinitol - «Nitrite - w/o p-Amino
Sucrose +,- D-Glucitol -,D *Ethylamine - -benzoate +,-
Maltose +,- D-Mannitol -,D  [«L-Lysine - at 25°C +
a,a-Trehalose +,- | Galactitol - #Cadaverine - at 30°C +
Methyl myo-Inositol - *Creatine * - at 35°C +,-
a-D-glucoside D-Glucono-1,5- *Creatinine - at 37°C  +,-

+,- lactone -,D w/o Vitamins +,- | at 42°C +,~
Cellobiose - 2-Keto-D-gluconate | W/o myo-Inositol 0.01%
Salicin - - +,= Cycloheximide
Arbutin - 5-Keto-D-gluconate | W/0 Pantothenate =
Melibiose +,- - +,- 50% D-Glucose
Lactose - D-Gluconate - w/o Biotin  +,~ H”
Raffinose +.- 60% D-Glucose -
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[E 1-7] B2 R42 Y| Ky

5y 25 FY503 KK606 KK307 FF405
CO; from glucose
Lactic acid form - * * *
NH; from arginine D LD D D
Esculin hydrolysis * - - -
+ + + +
Acid from
Arabinose ) »
- + + +
Cellobiose
+ + + +
Fructose
+ + + +
Galactose N ’ N .
Glucose i 7 + +
Gluconate - + + +
Inulin - - = .
Lactose + + + (+)
Maltose M + ; i +
Mannitol - + i *
Mannose ¥ * 5 ¥
Rhamnose - - - B
- (+) (+) +
Sorbitol
+ + + +
Sucrose R . R .
Trehalose _ _ +) R
Xylose
463 % 488 % ND 389 %
G+ Cmol %
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1. sleAe|Ale] 33 U vleAe] Hgo] ¢4 FFE AE3] sl e
uixjoll A 1XtZ 15002 & AEY ¥ [lato] EgH vix|ofre] wjoa] A
S8/80] F2 18F9 F& 23 AEY thE 30T, @I1H P=7(4,000k1ux) oA
AEEI} 7} 948 FFZ SWS06, SWI101, SS405 MlF-S 2 EHo T MAFYL).

2, &e] AEd 30 HYd MIF(Sw506, SWI0l, SS405)2] e HAEE& ZAbst
gch

SW506, SW101, SS405¢} A2 FE& R7l4te] e wixlg} gl wiAlolA 7] &)
f714te] HI1E ulix|ollA FA| &} bacteriochlorophill a2l ZF7}4E7} 2. 5ufo)A]
vl Fx wigich SWS06 2o ZF-27t ZH wiE & uehjo] #4714t E3lso]
713 Fcia Alg¥cl [E 1-8)

3. 10%, 20%2] F¥E AT HI A9 64 F 75-80%8 18 AAR
£ 2 £ dAcHaY 1-1].

4. COD 10,000 mg/19} ¥Mgt PE wfo] 10 FHE MFE HA7lsty
1,300 wg/19] == ZALAZATHIY 1-2]. 2v] HMF FRox 87%2] A
7 AE&ES & + UMY I 2= /714 s+ Held Ry e
2 o4l

5. &2l TAYE N-1 FYY MFe FFF ol &slod /714 E3jjof ux]e
2%, pH, Xx9 43S ZESIAC) [E 1-9]

6. ¥F AdY 3F9 ¥YY AT YA organic acidZ} ux|= J3¥E
B@stedcHay 1-3]
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7. 3% BYY HdZs FIU HA EE m4¢ HeolM  pH,
bacteriochlorophyll a, CODS} ‘H2}5}g Attt 1-4, 1-5, 1-6).
BUE AFE FFshA YL tiRFME 0% FEY A LTS HAoy
BUE Mol AEH 2% 247 80%, 89%, 5% ¥ HES U & 4l
2lth. bacteriochlorphyll a] M4<4=7} izt o ) copgl T3 HE=
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[E 1-8] @2|¢t By ¥2X K4

adF
- SW506 SW101 S§S405
&4
Gram stain = - =
PABA, thiamin thiamin, biotin,
Vitamin 874 . A' .. . Bz _ .
biotin, nicotinic acid nicotinic acid
G+C mole % 705 65.5 69.2
AR FAdH 2 |78
Acetic acid + + g
Arginine _ _ -
Aspartic acid _ - _
Butyric acid + - +
Ethanol + - +
Formic acid + - .
Fructose x - +
Glucose + - +
Glutamic acid + - -
Lactic acid + + +
Citric acid + + +
Mannitol - - +
Methanol - B B
=8 + - t
Propionic acid
+ + +
Sulfate
- + - -
Tiosulfate
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Time {day)

[2¥ 1-1] Changes of bacteriochloraphyll and organic acid removal in swine
wastewater by Rhodospiritlum rubrum N-1,
Cultivation was carried out under the 30T, pH 7.0, and 4000 lux
culture conditions with various size, straight line is organic acid
removal efficiencies and dot lines are bacteriochlorophyll a.
Inoculum size : - @ - ; 0%, - O - ;5%, - ¥ - ; 10%, - V - ; 20%
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[2¥ 1-2] Change of COD removal in swine wastewater by Rhodosprillum

rubrum N-1 [Inoculum size 10%(V/V) load : 10,000 mg/]
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[E 1-9] N-1 ZetM M2 2F 0|g81 |71& 3ol ol 2%,
pH, =59| 9%

removal efficiencies

culture condition cell growing(g/N) of organic acid(%)
Temperature(C) 20 1.89 56.3
30 3.10 82.0
40 1.76 459
50 0.56 231
Initial pH 5 1.3 12.1
6 2.51 61.8
7 323 839
8 1.09 5.9
9 0.92 311
1,000 1.87 481
2,000 2.10 524
3,000 2.67 60.1
4,000 330 8.0
5,000 291 62.9
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[2¥ 1-3] Effects of organic acids on cell growth of photosynthetic bacteria.
Cultivation was carried out in Lascelles basal medium containing
sodium acetate lg, sodium propionate lg, and sodium butyrate lg.

Open symbols : No added organic acids, closed symbols : added
organic acids

O, @ : Strain N 1-1
A, A : Strain N 2-1
[J, @ : Strain N 2-3
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(24 1-4) Changes of pH in swine wastewater by photosynthetic bacteria,

@ : Control
B : Strain N 2-1
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Batteriachiorophylt (0.0 770am)
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Time {day)

(29 1-5] Changes of bacteriochlorophyll a content in swine wastewater by
photosynthetic bacteria.

@ : Control 4 : Strain N 1-1

@ : Strain N 2-1 ¥ @ Strain N 2-3
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[29¥ 1-6] Changes of COD in swine wastewater by photosynthetic bacteria
@ : Control A : Strain N 1-1
B : Strain N 2-1 V¥ : Strain N 2-3
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Summary

In order to develop environment friendly and complete treatment of livestock
wastewater this study was carried out during last three years. As the result
of this study new concept of wastewater treatment is established and new
liquid fertilizer is produced using by-product of treatment procedure, The
treatment system is composed of liquid-solid separation, anaerobic digestion

and UF/RO membrane separation steps, in turn.

During the first year, the study was concentrated to the design of new
anaerobic digester modified of UASB (Up-flow Anaerobic Sludge Blanket) method
and the effective use of UF(Ultra Filtration) membrane. Removal of
ss(suspended solids) is essential to maintain diminishing fouling of
UF-membrane, and the major reason of membrane fouling was revealed to protein
content in wastewater, Also some cleaning methods of UF-membrane were

compared, and citric acid ( pH 4 ) was shown the best cleaning effect,

RO( Reversed Osmosis ) membrane separation after UF-membrane treatment and
the possibility as the liquid fertilizer of the concentrated rejection water
of RO-membrane were mainly investigated in the second year.

The major reason of scaling to RO-membrane was related to Ca® concentration
and identified by X-ray diffractor as hydroxy apatite ( Cas(PO4)30H/%2Ca(OH)z
3Cas(P0)2 ) or foggite ( CaAl(PO4)(OH)z H:0 ), And citric acid ( pH 4 )
buffer and 1.0% H;0; were the best cleaning effect of RO-membrane. The
by-product of RO-membrane separation is the concentrated rejection water
containing some plant nutritional components, The content of T-N was over
3,500 mg/ £, T-P was over 1,000 mg/ £ and more than 2,000 mg/ £ of protein-N

was included in this liquid fertilizer.
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In the third year some quality control process of liquid fertilizer and
effect to crop cultivation were focused,

Advanced Oxygen process(AOP) using ozone was introduced for decolorization
and deodorization of row liquid fertilizer, ozone + Hz02 shown the best
result for this purpose, Also some additives like mugwort extract, chitosan
and pyroligneous acid were compared as the preserver of liquid fertilizer,

The produced liquid fertilizer was maintained without any change for 6
months, also no E coli, and Salmonella shigella were found during whole test
period,

For application to crops the germination inhibition test was conducted with
some crops, and no harmful effect was shown more than 30 times dilution rate,

Pepper and radish were selected for the produced liquid fertilizer
application,

Those crops were cultivated in field and plastic house condition.

In both cultivation case the yields and chlorophyll contents were higher

than ordinary chemical fertilizer application, also maturity was improved,

From 3 year study, the new wast water treatment using UF/RO membrane is the
best way to overcome situational problems in Korea animal husbandry

Also by-product of waste water treatment was evaluated to good resource for
crop cultivation as a liquid fertilizer.
Moreover the produced water of RO separation could be used recycled water
source, therefore, this waste water treatment system must be noticed to

preservation of water resources.
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oo, AYHLE cellulose acetate Y& AMF3I7|E slgct Hiveye
polyamidex] 2 2] Filmtec B.W. 30 series ( operating temp. -7C - 49TC
)8l A& AMgsixch ooty 4R ARRsla] UG Hol:
citric acid® pH 42 ZAFsl MY F 2asteL o] A Asle ]
AE2] Ao} cle oz o e A} 9y g Wx|stact

t}. ZA] Module

Module2 wmle]l 73X H31grg 2aste] $3E5AUY VS Acjye
2 Y= plate-frame %Al Moduled {joizo] AL3ldz Luikdo
2 mgAgle] 852 Q& spiral wound 3Ele] Module® H4t=o)
£ dldch pumpe ool 7 Lol D.C. moter speed controller’}
28 Magnetek(U.S. )A}e] Model No. 46606352143-0A8 A}R-3lddon o
4H2] 7ol Lesson (U.S. )Ale] Lesson energy saving electric moter
(Model No. C6CI7FKF, 3/4 H.P., 60HZ)7} A2¥ Cat (U.S.)Ale] Model
No. 2372] pump& +H8-3tqich. Prefilters el ol Frapsz] itz
Rt JHFole 5 poY prefilter§ FA3}Ich

3]
Ao

by

ARG BHSEI] 9Astel Theat YEES Bl AW R ol
Aotz g451712 24steich
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(2. 2] ¥4

[~
Content Methods Remark’ Instruments
pH meter electrode method
pH . 1 pH meter ( 290A, Orion)
Incubation method
BODs . 1 -
Azaide method
Do L 1 &
Titric method (K2Cr207)
COD.r . 1 Spectrophotometer
TN Kjeldahl method )
. Colorimetric method
NH¢ -N . . . 1 Spectrophotometer
. Brucine colorimetric method
NO3 -N . . 1 Spectrophotometer
2 Colorimetric method
Fe . 1 Spectrophotometer
. Photometric method
PO-P e . 1 Spectrophotometer
2 Turbidimethric method
S04 1 Spectrophotometer
. Lowry method
Protein ) . ) 2 Spectrophotometer
2 Palintest calcicol indicator
Ca 3 Spectrophotometer
el nethod 3 Spectrophotomet
ctrophotometer
Palintest chloridol methed pe
Color 3 Spectrophotometer
Photometer method
Total hardness . . 3 Spectrophotometer
2 Colorimetric method
Mg . . 3 Spectrophotometer
2 Colorimetric method
Si0 3 Spectrophotometer
Photometer method
TDS . 4 TDS meter
Conductivity method
Remark* 1 : AOAC Official method
2 : Lowry method
3 : Palintest phot, method
4 : Conductivity method
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3. A9 Uy
7} &4t Ex A2l del 24}

Fivlex el A2 AdE Hdte] 4 Ex AHe] AjdY HelE =
Abste], A2l AlAae] siyel Yottt e 23 R IAY AMBE Yot
Rotch ER G2 felveteld AREFA ALY FRA FY, 2
AP HWsisdch

W) 4 Mzl Aage) Ay

feitele] Ao W ALY MU st A& AHIE 2
Adstelcth olg AA, AMaAsl HF Fiab Ex A2 YdE AdYsa o
38 2ot AuES +YsAUch

ch Fuslol Al ¥HEA 3%

FAtul¢Zol 2FEHo] AxTHe F¥S Yol ¢34 Y
3} @A whA N 2)4E 22 5le] Whatman 42 filter paper (110
?)2 EREAZ AA deid AANA UGS Jeld it ¥F, &
BODs, COD, T-N, protein $& XAt I 4% golrlch

gh) 8=l
Roloipe] A 20ColH 4 kgf/en’S 2Asl] AU EY 2
AME ABY Yoy wiESs EE&Fo] 15x0]d AsiAE o

citric acid2 pH 42 RAsl Mo MHANL 2z} Ao
3to] 90xo]A4te] HHgo| R mWizkx] Ml¥3igict
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o}) grelojzef g M

Ao ¢& 20LE 3l Lg FHAIIL ALY FE JELE 3Y
R34t &2 Az %o chel 0, 15, 30, 45, 60, 75, 90% £} AL
o £aeet 5He ARE At Y A P2 L R B 5
331 Falsgol iy YA WSS E 2tdch Izl wiE
T2 EE3o] 4% nA= 2U0F FBsIAch

ul) Relolzte) A4

"IIN2 & AY HTE SR U2 Y= AF 16ANF A4
stelon] Zt AIZEE wlETE ARE ANt BEP it £ ¥
& ZANYL 2 M 424 Ydold 4 e U YUPYE S 2
Fitwl ol ¢odatg AENUS o MAHADH A4S APt

H0 2

(2 2dE )
1. A=
7 BA A2
Aol o] 8 FA B4k B¢ =AZ QTS YEBTIS H4E ol
sl geloiztubg AN Ael4g ol sigrt,
Qeloiziag AN MRS HYLWZAOET AYUY Aojul, Belelzwm
o] M.V, Cut offe] Ex1E Wrlglo} I Nel4el die URsHA fxs

Ach =Y, Fd AUS A WS BF 4Tl W] RApso 4}
€3t BF Fo H4& AIY F AYE YA ek
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W 24

d¥oel AHS-E % YAt o 2 polysulphone 2 A 2§t FilotecAl
o] cut-off M.W.7} 10,000, 30,000, 100,0002! membrane® Al&3sjgdon
2, diarge polyamidezllzé'?—l Filmtec B.W. 30 series ( operating
teop. -7C - 49C )& Rg +H&3stadc) grefojzintat J4tfutg A1t
2 A& ZAPole citric acid® pH 42 RSt M2 ¥ Yatgjf s
€A (H0, 1% & U)ol st o] Y Fo HAo|L} e YA 7 z)
Ao At Y& WA stdc

t}. FA] Module

Module® ol Rl Fotag melstel $-HEUY IBS 4ohA
2 Y= plate-frame 4] ModuleS ¥joajo] H-gsladn uird
E sleAelo &5 A= spiral wound HElS] Module® H4tFol 3
£ 3ldch pumpEBE Helodztel 79of D.C. moter speed controller’}
A3 Magnetek(U.S. )A}8] Model No. 46606352143-0A8 AM&sldlon o
AHE2] 7 2ofl= Lesson (U.S. )A}2] Lesson energy saving electric moter
(Model No, C6C17FKF, 3/4 H,P., 60HZ)7} Ar2l®l Cat (U.S.)Ae] Model
No. 2372} pump& AME-3tedth Prefilters ¥reloto= Abats]x] ofotx]
% J4Fol= 5 und prefilter§ H23loict

[o lo

D
He

2%

g

AMEE 247 St B4l AA" BRI o4t Aletzt £47]7)
E 2H43tden, 1ApdES FUY YRE ZARILLE d¥sidel (=
]¥=) BY, 4R = F¢ 3 o oyl €4y 13 ¢8te] X-ray
HA X718 o8] ot HUEIY HYyy 32§ 29 stdch
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NEEXM: 8T 10T FHH == XMl 1 222 NRIIIX AL

3. 49 ¥
7h) QA% oot Ae

Tejoiatol T AAE AN 4o P W0LE 3to] B FA7I
T2 go] 7] ABFE 71822 0, 10, 20, 30, 40, 50, 60, 70%
7t HUE Wl RSP 5E4E ANl BEEYN U U Y5 L ¢
FEEE 33 diafel oy VASEE YolRoton via4e] E
&30l nAle Azl cidtAME Yolr it ABE 2 WUz} T3}
T o] ¥y 4AL the Yrh

(£ 3] ¥loiztatg AN Aeley 44

H BODs CODcr T-N NHi'-N PO, C1” Ca™ Mg™ Fe™ Si0;™ S04 Protein TDS
P

( mg/l )

7.8 360 640 751 470 590 600 300 90 10 140 100 1250 270

W) 44T guugy 79
U o0U Wy 2RE ekl xrey HALHIIG ST o PR §US
FRstdon, ANdol e we GIAE W +PARY YU 27
shelch.

th JaFel d4ed
Qelofztol A ANE AN H4E FASH YS Bl 15425

2t Azt HE AEE Aol A4SV Yol 4+ Ut o] Wy P
& olasin),
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gh) divue] +3A8A B A

2oy g FEt 2 4 9y S G Ee JAEYEE ¢

< ootk ol& A7t AANelPA Y R AUFY AL
Aol AAA FRol A AP st +FAYY Y& sl olg d
4ol 3§ st

u}) ibFutof Aelooyt FAtEe] ulg 7hA] 3
A 4tFute] Aela] grejoizute] Aele} o] AeHA] e mAe] ¥4
0| WA Hch olE HIEEAML A JHeARE B EAN A
Tk Y4 gAAE 7} JHe xS 2AscH

v}) A& Afsloett dsi42] A2
Izl dAl, MY A& AHIE ol 83t Mg Aelstalch
ol§ ErlZ oizte] AANel2po] o|f dglen, Fiv<e AP
g4 ANE 7eksle] CODE 7|ESE 6,000 mg/12t 10,000 mg/1e] RU4

€ AHE3td T §3], wiktdde] A¥ & Auroch. =W 2 1379 4
SHEE {3y fi8te] W] oith 84 Bl FAl oA et
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(3xd= )

1. A=

7t 34 2w

Ao o8¢ F4] st F AT AFS FESIIY H4E o8
3o AU ANAAPE AY ¥ UYoinntz} Jabpnte) YAz
Aoz AU ¥ Y= E dA4TFYY uNz2] 5345 o &3}dr}.
Tejoutat 4FEg AN ANBE HYLAxAoT APY Ho|n,
Ueloiziuta} T ate] Z¢ 4B MW, Cut off2 I Hal$e) Hale
YB3 Ri=dch 2P, GU AYE A UL A 4Tolsly B
Lol H@ste] ALgetn By Fo AAbg AP F UYL 44 stdn

. 34 9%

AHol AHSE 9 e9oi}uto 2 polysulphone 28 A 2% Filmteca}
8] cut-off M.¥.7} 10,000, 30,000, 100,0009! membraneg AM&-slizn, o
¥4 polyamidez| ] Filmtec B.W, 30 series ( operating temp, -
7T - 49T )8 A AREsiAct. goloiutz} Jabeutg AMgsa] obs
ZFole citric acid® pH 42 ZAS}D AAY ¥ 2pagss g A
Bt uld&e] HAlolu t}E QAo ut 2jde) Ay g 8z
L3 1=8

1e
>
[18%
ton
0
on

NEEX: d8%: 0C SMH+ M2l O A2 DEIIIX R HY| HY
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NEEXN: &8

45 7]
—u-

EAH S Mgy 3 SAS2 DRI dHRI M| N

t}. FA] Module

Module2 utoll 7lsixl= £3latg Deidle] ¥REUY 8L Juid
2 Yyt plate-frame 3A10] Moduled ¥Ftjoizjo] {3l YHL
2 "4xee] £ ol spiral wound HENS] Moduled HiFol A
£ stgc). pumpEE $telo{zpe] Z-9ol D.C. moter speed controller7}
¥ Magnetek(U.S. )AHe] Model No. 46606352143-0A& AH&3tdom o
Atz o]l A Qo= Lesson (U.S.)A}2] Lesson energy saving electric moter
(Model No. C6CI7FKF, 3/4 H.P., 60HZ)7} #r2t® Cat (U.S.)AHe] Model
No. 2379 pump& AHEstAch Prefilter ToloiollE AR A ¢otA]
g} datzols 5 unel prefilterd A3tgct

lo

ik

ANRE BAM35l7] siste]l EAdel AHAE GRF o] A4z £4717]
2 g2Asiden, 1,2xd s SYT B ARG 2 Ao} ZALES
th([E. 2]82) 83|, 3xd=e 8833 Agde ¥ vlg /A E
Hristdon, Ao oyt WSAJE Yoliy] g3t 13, WFE
ol &3ttt EY, ITHEIIIAY uvlE P4 I8t AOP(Advanced
Oxidation Process)ud & =3t ol & &4 3s}ach.

. A3 Uy

1) AQRZeAule w7l AA U A
GUTLE BANN YL ulHel4E YR dul2A FNE Y

stdth o]§ IHEx FARFAuY Hig flsted FAYS P
o8 222 HNe¥ 4 Ak WEIIE 4A, AMsidct. olwf & ¢
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NEEXM . MEE

BBAE F48ANY 0.8g/hrddshe 2LEYAE AHESIA LD, 229
U HPL 2 K1Y o] 8 FAYE ol 8slgcl.

W) 2&Nelo] BE AQRFAule 44 A

GuFe] A PSP FE 2N AL uNes 0F Mo
VA Yulo) Yol LT UASIT ol F R7lx] HEANYE Fotod o
H2Me) BARY 23¢ AA sQch

T AOP A 2] *go] 2% AAFFYule G4} w3}

L& AN2E ¥t LRIV E AU du] Paty JhsAo] Haen
o1& AP Mz|UL =AM Bt HEY & AAFTYu]Y Parg =2sig
th 53], AOPE B AAFZ Y| S IR G RAplE o], B4
‘473 Wg Asinon, 23y 23 A4 gl

) MeARFoAuY 2P R 22| UY AT
A PgAulel 2Yh HE Aag dste) AAHNZH Rzadg
A}%s}aow AN B2d VIFZYuE AGol ABoisch S,
ARZule] 2@ L HEA T4a) U U olAge) Wael g
2519 BB 458 27 ol
up) HARZAule ®rbx] WAl R Bg2A}
AAFZ Aol iy LRPIUYL sHSasulet =x2ulg Mel7E

Atgron], Q¥ EquiEo} Hadule) vl APes HARZu|Y A
= st =g 23 stk B8, 232 AL B3 23 N ua
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24 2 49 ¥l §g slgict

i FFA ke F5FSRAM AlY $d Ao RuFS AMREAR, F 94
F5I RN A2t 3 YaE§ ALgdtdch KBS &2 & ol &3
A ghekd phEsta, R BA| {S HGE, Rel, MEoj2o] u]-§g 3:3:3
o2 slgdch XEo] olA ¥ dujAln|e 7Y, rEE AYE e
o, du] dgo] o] 8¥ HAYTY FRHe FulF, FulF, gEAYE]F, 4
Fdu| 22 sttt Ru|Fe} Fu|FE 52 RE, 123z WEQu|ZE
13,23,33% 34e2 6718 BEQ} ¢z 258, S0v{, 100u0e] =W
A 3 S4he] EEJ} AMSEH AR AlFYu|Fe Bhdu|et e 7
2 B+ 50088, 1000uiE 3 36718 RXEZ} AMSE Al FujFTE ¢ X
Eqt S3ul28F 0.6g4 3¥e HA Au|E MUz, Yu]FE FT TFH9
A 300wl AR slgch AR 4 FEHUE 1FE 63, 284
3, 3F= 24§ Auisidcet. AQRE WAL= U3 2o Y ARNEY
(ZU=z)ax, 242 d52is £8Ad0 §3 A7 319 & 339
A &3stact

[ 4] 5y gu|d 542 42

ST T-P K Mn B
4= (%)
FAA ]S 12 4 6 0.1 0.05

M) Esl4eAE A 203 By AN

34 A3 Bl ¢ AAE EdE A4 A& ¢ A
¥ 1= Fiule Ay AR FAGAF-E ZAL stact
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A 33 d3 4P

<A A=)

1. FassAegd 24 Q8 Ade 247

7h) FalsleA e Ade] e 24}

SFitvilee] Aze|Ade] F¢ [E 1-1] 3 ol tiME 5522 IA ofd =dch

o|F W urz] Wie] /A Wol AEEHI AR

v} (28 ~60%) = FYu]s vy

2 27.4%2) ¥13g Rl o|F $7x o] el o] 8EE HoE AL =
ATcgos AW ol NE AAE ATl B R ¢ 4 dalch

(& 1-1] FAdwleAe] A4 Ae) =4

ARE4 W AN FE

A 2]uby A x| 4= .
AR 22} 3 (nf) £2¥(ton)
M) 500-14,000  1,320-38,933 20-600
Ao 24 a ' ' !
g2y = 3,521 6, 686 145
L) 200-9, 996 1,254-12,937 18-549
upub 12
Lk B3 1,738 3,691 79
| 500-4, 000 1,724-5, 800 15-200
#1877 A
HZ 1,828 3,385 60,7
)] 100-7, 000 1, 459-3, 599 10-2, 707
yoju) &} 23
gkl B 1,048 2,439 331
B9 20-2, 000 1,598-4, 392 1-10
Lo Yz 18 !
B3 848 2,233 43.8
(FAE=EAY 571(1996d 39 ~104)
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°l§ ¥ AU olFHzAML 15xe RH Fiu4E He k=
o= E¥elgt Hol Yod, AINFIU Hydus wHe Geja] EAlyl ol
E3E A3 YelHd B Ydg $YUsAA} B =Yg sl Qe =y
FUYEEAR: A2 2~3d2e] §Y 23 g4 949 243 dEo dxs
1~27] 7lolA 2408 o|Fojz| glo] 3t 713 W HIE JAHE 4
dolzt & 4 At}

ST A9, AEE, ARYEAY alo)le AT, FHEEAd SI1E
tges zalel & A [(E 1-2)2} o] tiA= BOD : 2,200 wg/l, COD : 2,000
pg/l, SS : 1,150 wg/l 2 VIE}GtC ™, F7] Az| Ald} @7] A2 Aldg vlay
A3 37] Ael] Z% BOD7} CODY Ax]| Hrh &2 AMelaldo] o] ExYe
& 4 ek o] Zakz 3YFE 10Y4l0)9] 4544 HAatHl4 MeAdE chat
22 Aeda AMSF4E 1A g3, dASE FY=HT udsy 444
S AMG Zjolch Halwl49| 42 chAR shAso W Ao Al HIAE
dl, ole &5 37t Brhe AA4e MejAde o2 Ay MEA|stee 4]
AUl fdell 9 F27t o 9 uiFg ARl B 4 Atk 2 AR
FVLE Aol N¢PE F7HY Pollzt 3 4] A3} HEEM ¢
& 71 A7l AAUE 7R Ae Rolcl tgo| [E 1-2]& Aol X
H B34S A Zojr,

tlo

(£ 1-2] 3¥e=EU §444 3 27 U H€rlAeAde fdo 342 44

! BOD COD SS TDS PO-P NO3-N NH¢-N T-N Ca Mg
p
(mg/1)

#7] U4 7.4 3,400 2,560 1,230 160 20 87.3 310 1,340 25 46

Ael &4 6.0 950 760 35 120 20 137 160 182 20 40
®y] U 8.1 1,8601,8001,060 110 300 155 430 868 57 78

A2 &4 8.2 780 820 30 500 400 160 140 166 50 68
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NBEX M3 DT SAHS Helgyn O RS2 DRI dHL2T N O

AelAldo] ulul® Aol 3tE7)ol w42 BODZ} 30,000mg/1 ©}7Hx] F7t
o el Astioz fUHBE HEUF offe] Z EAMYE U3 ke
AL HAY Jul4 FHALE BRI} ste BHEE HAshe Aaid Aol
th o] Az & of &Y Ae] AdEE 19999 149 19 ABEHE Wiy 72
of UPY w4 22 wiFshal Rl HrAA AAd AXY FH F
o] 227} gasicia & 4 ch

U) ° sled e

g2 ol M3 Halvlee NeWdo2e IA s wERT =l F
w42 wiEAdE TR Z A4 delg EA- S ol Hth

1) Ful&ald

O FuaEA}

YoM ALste] F2AFYo] BRI YYo= EANY uide] FUE Zol €
o Fufol AloldA XAl LEHD 1 ¢l tiA FUE ZotFe WHEE HEO]
sto2 N E2xE Nelshe Whdoith o] HbEe EAAL WA, AR Y
713 43& A 9 HAakgol g3, Bl $3ol 8ol Rsicke 3 A%
A Bug aAstolof sl22 1FYo| o] Eche He|4dY olaFolth

o] ¥ Al w7l lmstn oo vdd=EdME AR Fviclke FES
2 b= 3

Q@ A4

ol Wy Y YoM MUY PJes ErblN U 3 =& Fol M3}
o §713 HEE REE PHos FAAL VU AEALE T3t ojn] 109 A}
vl 2 A9 Azido]l RER uie} o] dAl B 7IUE FiE FUY £
gol Buel 3ol Yz Rsjrie Holth Iy, RFARCIE o] ¥ &
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NSEX . 82 1T S4H M2y O M489 N8I &

2 2P AN W& =AUE Hsl TIZ ARAE slobet st vl
2 g

$jolct.

2on¥

|
A

@ Sun dry w4l
B d3leALl fel2A 2 FREUMA Ex(Ee RGEHFE &2 ¥
Atsle] ElYdE FY A=A A2RF Bake oA A% ] Melsie wyol
th o] W3 A7\ Elote] P Welle Rgo] WA # ohlzl Ul ¢y
€ ¢RUot 7tao] ¥ 2 EHEF s|ABto} sl ExWo] HFEdtn ck.

2) wi&Ald

@ KDsT¥
Ul KISTolA 70gdgr &8 Mygdy dFe: Y49 7I&L BOD 3,000
pPnlE Bt dAISIATE @2 FLxY A AN 95xol4t sHFol Fuiy
Aeildl 2 Qe {4471 BOD 3,000 ppnl.Z AAIStE oL AA ErlolA wje
He F412x9 BODE 25,000 ppn~50,000 ppo7tx] wiEE 7] wiol UA AlgA|
&Foll 2Hsbrt Al Ae] Zgol YolABR 5ol ¢ o] Yl (FEXH
A "9UE 64F)

@ AAZz W FojA Pz

ol W U FuiRelAE sio, Ted] Yt kot MAHs 52 Yl MY
stadctrt @@ 7ite] At F Ao AXshe Wolth o WHe B 2x7
U QoM ZHesht 2271 F2 AFelMe E3Fol At olayt ExFE
L= Asle, YF7IHI0YBE) MF ¥ FHULFE 3t22 visizt Adsich =
g2 AFE A= A2 8, WHAF A A= I a3t de AR
olct.
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922 BOD7l 200ppm-250ppne] TAlh=AMe2]E sl ZuE AFYHAR A
glgolct. o] Wy EAlA-L BOD7} 4A-48t ppoolu He Hiweet @2 2
5= R718upole FRA717] oiggr). uwlzhA 10ufollA 200ufF o] ciare] ¥
47t Yasdty 22 A Rdhee] 7] Asich WP LLHY ZF9 2o
AP HA o2 HgHde] A WAyt a2sl AR xsteFE Bol &
g ¢ B2 wEol WHshe ofzl4SS Wila Utk olsTt HelY ofEL
2 AFUo] A ulA] sjolof grhs EXFY olo] whE Ue|u|st Yol Er}.

ol L Wl tistA 9= sl FausleAeAdL VA 9 A4
g A4 gol AIFSIAL Qe A M| go] o}  F7} oflate] GulH2
ST VR LEE fusta Ach. B sieA|AEY FBHE oiFde
Aol sieMe| A dxojfuto] u]FE e W 23] A FZo| o} 2}
T& UL Ae A A Fol thFEE AR Skt

th 4t sl4 MelAde] dXA 2stojor ¥ Aty

dal A EFEL e PSS floliN 23] B 2ujet Aol EAFE U
E33 otk FHE 19989 29 FE Al Zol HAl AL FAw4T YA
AdE YA Jlgel M. A5 dizlx ¢ = FRATe PSS ¢ vt
och. mehA, YA FdvisAelg 3l ofliel AL nsolY A& FE
3 e AL of¢ oy faela 2o

@ sA 2= Aoy W] e ulel welA] g dFE +F N2 &
&g UEehjof

@ W Bl ¥ SA Z¥PE A7) M deURTErIEe] 4352 30pm
o2 W 4 A& YAFol MYEolof Yrl

Q YHFE ol A8k PYES AL olof 30 Azl ALY 5 &
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T Ael4o] wsfo] U AU} Al HDEolol U FolxW, A A&A ¢
§719] A9 TSSHoll ¥ o HyPPYL YA3] Sl &t}.

A&AlNES o] LR RAE H3lo wHEY] F4E 248F &3 U &=
5C)E FASI=ESE A=At E2 VB0l HEY Z¢ ot gasd] oUA2A
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Heg #AskE WUE ol8HAHZE, pilot WHolM AUoEL UsjHos

CE& 3|2 #Ac)

SR

Media —l

Wil

(2™ 1-1a] F4ds4 Nel§ A d44 4871y 2y
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Gas trap
A

Outflow <*+—1—

Media

70 cm

Inflow

7 cm

28 cm

40 cm

(2% 1-1b] Sabsle Nelg ¢ A4 dYsy 32
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NEEH: MEF DT SAHS Malgegn O SUE2 NI 802N OH

A4 AR A9 59 olad AT Az e I Iv= (2 1-1b)
ol 2 372 A3 stdon RATAN BE ult Zo| dGH Y3rY &z
fAE Hsle] 248 Fy g7 R 2EE 33~36TE YA /A et
A&al Aol Hxo F5& YA F33H7] 3t Peristaltic pump& ©]
£ 3td3 Y] IHER A d4ub3rlY B YRS ¢ fde
HFzg 9 AM ssE A=K A 3ot

3. &4 elole] YREe] 4%

¥-3-2 7 (suspended solid)2 A 2|Ald wlelA s TFE A 3o X4
Ad Aole thZiste] &L Yaists 5 AL &S Foix=zle WA 8
o] ®ch uietd ciY HEREUL YR Y2 viEEHE FAvFlME FF
BaL 4o #Acizt g3 oyt

Falvlgo] oyt EREAUY F¥E Yoty $I3 Whatman 42 filter paper (
110 ¢ )§ ol&3st] ¥AEUL LA AL ¥ 2F 4% &I 44 (B
1-313} [E 1-4] ofld uieldt 23 Zo] ¥AUYL R+ FAAA Rre
FU4Fe R0l o4 |48 I Lol M2 FUYPAo] YAse FI]
ZU e ¥R83F gFol $lo] 2 4% nlxle Ao2 ey en, #@7)
Aol A= FFEF AA At ALz Jeiktont @4 udEY
darg W] oA AN EREAE AAsIe o] FAULU BIY A& WHF
d 223 A= rlepulich

[ 1-3]olM & u) BHUPes ssHe ¥ 3¢ ¥7EF AAXI}= BODs
= o 40%, CODcr2 < 68%, T-N& oF 50% 12|3l protein UL ¢ 74P L4
3= Zlez A T [(E 1-4]0lM Ee uie} o] §@7] 4R Ffole
BODs= 12%, T-N& ¢ 43% 12|31 protein LU 43% AT ZAY o2 LElyL
ch.

olgjgt Azt &alsl4e] AMzjo] dojA 2 fadsjojof W Zjo] RAU7L of
¢ g F= Aol &, 129 3 AR AAVE oh ¥R e

1
>
1%}
Lgﬂ
o
o

il



NzEX.ddF

Hezt FUEol o]dF T EHE AxEe FUol L4H ALAe] 34 #
NEAE Aelsol B3=n, ojd &3 R8-S vl Bl 23 EHc) olg
ol ol B gel ot a7t AWH ojFo] ZAFof ol ¥ REYVL #U42
o FHEUHTH 37U L9} BODs, CODoll 2 FUE F2| X3} Ao MLk o}
2t FREA Aol A% Azl g =] HiME ugBel g £
3l ool ¥RELE AAsH: o] AHolzta et =¥ (3 1-219
(3% 1-310]4 & 4= ot ANY $REHN 384, 2232 ¥R} BoDs2te)
BAE ABE 243} w2 AUBAE Holn A& HoE uFo] B ul $REALY
AL AAE Fdvse Nelol oM Helxge AANE & Adojztn ¥
4 Tk =R (322 14leld e AN Nals} AgEHEs $4EAE AA
3t 't ojFoll= MEE A golxle Aoz Yeh} FFEW Folt oS
Y EEo} MEE gol 4ol ZUHo ke A U 4 Adch

[E 1-3] UMY L2 AA Y v4e] S4uz

(mg /1)
Precipitation
Inflow Aeration Outflow
tank

BODs 7700 8600 720 660

Al COD¢r 2490 3800 1320 1000

T-N 1670 2980 450 360

Protein 980 1790 610 380

BODs 3200 2310 600 400

B! CODc 1010 880 580 320

T-N 960 450 360 180

Protein 430 500 300 240
1) A : Non-treated wastewater

2) B : SS-removed wastewater
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280

260
240 -
220 -
200 -
180
160 -

Total nitrogen (mg /1)

140 -

Y =-0.0227X% + 4.7X +14.35

120 (r*=0.858 **)

100 | | | | |
20 30 40 50 60 70 80

Suspended solid (mg /)

(2% 1-2] #REL3 S0 A

NZEXN YT I JS4H MY O A2 DRI 622U Y & A3/ s2l8



10000

8000

< 6000 -

(o))

=

S 4000 -

(a0)]

2000 | @
Y =3.67X%+1.17X + 606.7
(*=0917*)
0 | | | |
0 1000 2000 3000 4000

Suspended solid (mg /1)

(2% 1-3] ¥-85 U=t BoDs2te] BA
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200

—@— Anaerobic treated
180 | | —®— Aerobic treated

160
> 140 4
120

100 -

BC) | 1 I |
Inflow An/Ae P.T. Outflow

Steps

(2% 1-4] 2 AeigAEe] A= 244
An/Ae @ Anaeronic digestion tank/Aerobic tank
P.T. : Precipitation tank
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NEEAN

ST 0F F4AHS M2l O A2 DEIIDIX A2 R A N

[£ 1-4] E71¥E Yol AN FREHL Aol 2 w42 Bguz

(og /1)
Precipitation
Inflow Anaerobic tank Outflow
tank

BODs 5000 800 520 500

A CODce 13200 220 200 200
T-N 1050 402 297 280
Protein 606 96 78 70
BODs 1980 500 440 440

ge! CODer 2700 200 200 200
T-N 730 250 193 160
Protein 310 50 42 40

1) A : Non-treated wastewater
2) B : SS-removed wastewater

1. Bojoizlo] o w5

7H) ote] §48 wE4e) 3

Lol 718 2 54 39 shdeln € 4 U= R wjE 4o 5247 S0
ddttche Aojr}. 1973 Chian3} Fang2 eizte] BAg FRsls dFolM &
&2 9 Bdpe Auurgol 23 +2AYR} oldLglol oA dojdtin B
AR 2 FFg o 50422 A Sk o)y e BYL quR, ue
A RE Tojzo] AEEHE A02H $H4T) YABIE R W42 A
2he EAEE =gt}

utebd FA+=F A2|str] ¢l Y_}-qci-»l"’“ﬁﬁ' A{3HA AP EFY 5=
Y 2 AR &) 5A4Y 41 52 dolke AL WsHo|n, B
3 wl&ee] B HHE XA AL R ALleMS AR 4
A LY Uxpr} "l

Brlanzeot Yzl A24g e st 2 VootE o] 2y =y
< 812 A o] F/ HE cut-off range molecular weightol ujg} thAe] x}o]
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g det % FAY Aelgd $AL wdol AGEHoE UPY 4o

FrA1= ok

olg¥t Fzk= w4 ol AFAA 4%
& QP2 wiAlsT HE2Y |IEN RAEHUE FALL2A A4
$do| ABEE Rtz Adcke RE wHFE ZAzte} stRch a3 uiEe
(AHQ $3o] vl FHFolMe AR YU £ Y{F £} &olA
t}. 19949 Change ceramic WY ¥24E tjitos #HrlAd A|Zo=2A BOD,
COD 59 & AA HLE Vehitla Radtded, JimgdMs ozt &
245 @4 E NHUCHE S & 7ty 4 dezz 44EN, R
Q77 ByEojo g Aoz wlrh ™

(£ 1-5] Pejeizputel F/E 33 F=ol B2 WiEse] +4 34

ojx& Aot YA 52 HE2

oH BODs COD, SS T-N PO Color NH«-N NO3-N Cl  TDS
( g/l )
C" 8.0 1100 890 130 336 340 910 65 3.7 108 160
A D 80 1080 840 170 350 370 960 59 5.4 106 160
E 80 1040 610 190 350 370 980 S6 4.0 109 150
C’ 8.0 600 1000 30 115 270 980 7 8.0 205 330
B D 80 600 1000 30 130 270 940 7 78.0 220 340
E 80 620 1100 30 126 270 960 7 78.0 220 330
# A : Septic tank water
B : Anaerobic treated water
C : M.V, 10,000 membrane
D : M.¥W. 30,000 membrane
E : MV, 100,000 membrane

[E 1-5]004 & of ooty £ s U] 33 Ioishe & Aoldt

N2EXM: S 1T SMHS MYy O LAS DRIPIIX HHI
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4= Qlt}, o=

£ 22 usigtd, ot ¥/l Wity $¥3] WY FeolE Batw 10,00
of wol URH| YAE YL HoE ¥ 4

100,000 ¢l 8] H4EE
SAAE Yy Y=g RAlsle] ©g MYdts Fo] ulgtalsicia Ecf,

o
0~
2

RS CE LS
VHoISHE olg3iRE 29 wiEs +40) MaH YFHeET Urhd ol
PII9RY AARTR dehial ggten s34l PI1ERY SEE QojuA
itk ol VATl AAY 4 = BUFS] M. 10,0000148) R718L
AAY 4 AAT ole4 FUFE Vool oM AAY 4 Yok 2e el
T olsh ol BrIRRe] RHEI} golt e VAAY E shie Hgols)
d S&

-4
==

L~ 3}1:}. 16)
Tl oo hg o] §ste] Fal4E ANy B9 U¥UY AUss}
U= HHE AUR olen] ol HEE AT A2 Rt Yy 2

AR A8 ¢ e Aolch,
(£ 1-6].[% 1-7]3 Zo] FuZ Nel49} WrlA Helse 2rdF s=8
AR grdes ¥z Na4rt g es ysiged oAe $7183Y

ol22r}t ARH WA Uehd Aztelz ¥ 4 don, ANl PN
A Z7EG ®IRE wio] 2ao|E Holx| e RoT UnHAX DT 24}

o VRl met duslojol & Ao el
& HAdEe fdse] FIEF $EE AMoldt: AAe

23 gelodzte) ¢4
z3o) Yasts LAY ulE PAE ANAE TrARAA WAL + ds

2|7t 23 Hch
t}) doff o} E EFaFo] W3}

o] &/ &, cut-off range molecular weightell uwl® E&ae] W= 2z}
cut-off M¥W.7} 3% E&38s F7/hl= FAYL Rdon @43 N4 3
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NeEX dde 0 SM4H4¢ eS8y 1 U422 DRIIIX JHLSFHY| IHL

HZE A4 2ol 5l

[ & 1-8 Jold B o] Faisle FIFo Io)ol w2l F&el Yolvkes AU
FEE U4 EEPo] 4L ulie UG EFcl WS AAY Aoz
Hc}

F, @rlwaNe|4Y ASols Exi3k 100,0002] ol ujs) F=}8k 10,0008]
4 7%Ase ESY ZAV HdEdon, Huz Mess o 2xFEL ER
¢ Aoz zAlF AL BEY A Ales sHo] AU EEFY]
Yol oleul Azt AL} 90% H&W ZF9& vl BY @rluaNe4
0.0008 79 < 2% E&3 47} ddon], &2baf 30,0009 2
3 &R} 100,0009) w2 of 23%xF Y LALE B TAIRY0] AW B
FHolFthes A& HoFa glch

¥

9
ol

- O

2}

e S odr P ooy ro
N * fr

[4 o% o P

o OF

o

3'_‘-
i

[ 1-8] Huj=e} @rdaze] Z GojulE E&% HY
(L /a7 hr)

15 30 45 60 75 30

Initial

M.¥, 10,000 117.6 116.0 97.5 97.5 93.8 87.5 80.0
A" M.W. 30,000 140.0 1155 107.0 104.5 99.7 92.3 87.0

M.¥. 100,000 126.0 120.0 115.5 115.5 112.4  102.5 98.0

M.¥., 10,000 96.3 74.1 67.0 66.8 66.8 65.8 61.7
B M.W. 30,000 90.9 79.8 74.4 71.9 71.3 69.4 54.2

M.¥W, 100,000 124.2 116.8 91.8 93.3 88.6 85.6 71.4

1) A : Anaercbic digestion water

2) B : Septic tank water
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2y $3iz AMeles 213 10,0000 we] ZF9 oF 36%, A 30,0008 9
2 ¢ 41% 223 B3 100,0008] 2t o 4% 233 o] FIo] HAUSLH
EZgfo] ALk BYE ELch

old Azks mifFol ¥REHA o YUZ doIlE d¥ol s EAUes
= Y £ Qe A& 2oF3E o2z o 9y AL Fite 3
oy =17t " sjcin fcof

gh) ge] E&Fel 3% nA= 29

B 2fA] EETol GBS vlAEs dd UL Uty %A & 4 ES
e BAE (2 1-512 (2" 1-6]004 Uelwch @oloizte] E&de] %
g tjAle FLU HALEE FUL: PES YUY ¥F 1 2 JRUAE
Ave Aoz Z o EEYY BMdA=E Yehd ANH &P 10,000,
30,000, 100,000 o2l ExlF& 2\ Aol Ezfsin] o|Zo] Y FIF 7
of E& %ol d¥& A 2ULE 3AFR} Ao AW}

mpetd Fds4E thdeR § 2 A ZAAE njFo] § W 9 FI9 A
€3 BE, UL T 2] EEPY WYl Vg Evhes MG U
glgden], Hrl W FEolMe £} FFo| T U duo] EEIYY Y
oo oy AL & 4 ek FI) A T &Y AAF LT ANz
€ Voiate] A g3 AL Y F28 f2dojztn 4t

5. gteloj o] HESH

A2 VAT o] felo] FA4E ALY TEY HY, T
HYSE Ue TRl Wet vjmstel MO}, ojate] UYL obF T o F
oJAerZ AAMZ 7t RN WY 4 A& A4¥= ik 2o} AF Fo]

th meby dEHA NP elMe YA 38 Aol U AUXE Yot
2} spadch,
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130 ,. 220
@ ® Water flux
120 O Protein
e | 200
= 110 4 2
£ Yr2= 4.561X3 - 0.749X + 383.1 _
o = 0.885 ** / =
E 100 - ( ) s - 180 3,
= £
x : [ -
S g =
= 90 - e - 160 2
Q =
5 i, -
2 80 - ’
\ L 140
J ®
e Y = 1.357X2 + 0.134X + 31.184
% (P =0.959 )
60 | I | 1 1 l 120
450 500 550 600 650 700 750 800
Total nitrogen (mg /1)
(29 1-5) ¥5iz Hel4d Duas 3u20e veloizute B3e B
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® \Water flux

<&  Protein
95 280
90 - @ 5 L 260
.Y = -2.502X* - 0.017X + 99.36

85 4 - (r=0872") - 240

£ 80 - - 220

£ 75 L 200

5 70 - 180
=
Q

= 65 160
(T
S

60 140

55 - Y =8.043X2 + 0.170X + 13. 358 ~ 120

(r*=0.952 ***)
S0 I I I I I I + 100
400 500 600 700 800 900 1000 1100
Total nitrogen (mg /1),
(2% 1-6] Wrlat Mej+3 wugzt 334000 Volozinte) 233 B
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NBEH: MEE DT SAHS XHelYYn O SAS DRIIIX dHSZ A O

7h) el et

deed Aol AHR¥Y weolo2hut2  polysulphonexide] cut off M.W.7}
100,0009] pembraneg AMR8}ioun} plate-frame #H412] wmoduled 3-§-3tdcth
Pumps= D.C. motor speed controller7} A3 Magnetek(U.S. YAFS] Model NO.
46606352143-0A8 Ahgstolth.  UFel 23 R-setg A ¢t ©IGEAE
& AA 50 un® prefilterd B AIR(A)Y HMLE clY22 AT R4y
7ke] septic tankoll A]Z(B)E 2035l olgsllen AR K42 [E 1-9)
ol Yetjaict.

[E 1-9] veloiztat Bapae) ARdE 44

BOD CODe- T-N NHe-N NOs-N PO4-N  Cl SS TDS protein

wg/1

A 1,5001,280 1,210 1030 3.2 183 115 628 330 520

B 340 205 110 68 2.1 56 45 110 60 104

U) A4l ge =29 W

[E 1-10]olA 8t ol A2 F ©uye] 3T U LYo Jolste 4282 2
7] UF) Efolnt 98 nalon] &AL Ate] Ft Y5 F NEY =
232 Zolxle ZF¥e Roch metd %o wyle 4% tAe dAe e
2 WAE ol e gEchs 2827 Yo FAY wA L 9 A}y =
Az, ol WYL Aolsts] Aside ANl APold L Ry A WS
Aoyt AT P Ak} Aol ot ¥3lYE ALAdle ol T
Ho|ct.
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(3 1-10] AJt wslol w}E Pojojzjute) B3 W3}

inital 15 min 30 min 1hr 2hr 3hr 4 hr 5 hr 6 hr

1/2° « hr

A 211,2 120.5 109.2 105.3 87.4 81.5 61.9 55.8 52.5

B 356.1 152.2 145.4 131.3 111.2 92.5 85.4 72.5 59.2

th ANAe) FHo] ME o A

ANAZE WUMA, citric acid(ph 4), 1% H0E o] §stel UAISIH D] M3
AZe U2 30 & uith 2 B4 Axstech AYATelA s TAlE AN
& 1% KOS ol W Eule] Y w3 ¥ wuye] U AASH,
solzfute] A9 wedel AR AAANE A¥AY FHE ho(1%)7} LY
=330 wneA ¢ 4 e},

(E 1-11] XA F-Foll ul2 Voot B4k H

0 1582 302 0 158 302 0 158 30
13 M3 23] A4 33 M)y

gy 1/0° /hr
Sitird A 201.7 127.3 110.8_120.2 105.1 102.9 {125.7 108.3 105.5
B 357.3 158.8 150.4 2011 133.7 126.5 199.3 132.6 120.8
citric A 207.5 120.2 109.8 1156 102.4 102.0 :116.6 105.3 102.4
acid(pH 4) B 3501 153.6 152.2198.3 125.8 123.7 :200.5 122.7 118.2
""" H oy 254 1253 1078 1435 1209 1093 146.7 1185 110.6
B 360.1 160.4 152.7 i 230.6 154.5 149.2 2256 155.7 146.3
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0 158 308! 0 158 308 0 152 308

4% A 5% A% 6] MM
Eay 1/a* /hr
A 121.1 109.3 105.2 123.2 109.3 102.7  125.5 107.3 104.4
LA i
B 200.3 130.4 123.9 201.8 133.2 122.5:200.4 128.3 121.5
citric A 110.9 105.2 101.3:116.5 104.6 102.3 ' 115.3 1051 102.9
acid(p 4) B 2013 127.5 123.4:195.3 130.4 117.7 | 199.2 125.2 118.9
Hzoz(l%)Al461122110941455 125.9 107.3  146.6 120.4 110.0
B 228.6 154.0 148.8 231.6 156.1. 150.2 | 226.5 156.1 148.7

( £ 1-11 18] Z3ely 27]9] EEYL 9 7531718 FH42 275t
ABoIM ol FF5 EE%dl Aslq w2 E4Y 42§ uehizn ot
2N 7S] MHL2 Poiznt FANA UL viMeA+E d&4Yoy o
& THAIRA AHE H4+§ ouidch 8, 4 A4y 2o ANFRER
AN ¥ FREE FAU chol EEYS ZA Aojth o] Azt BKo|
Heleg A% MfEA, EEYS AviEd, LAY 39 2719 widasy
H[53to] AAZe] 79 49%, BA|ZS] Z¢ 3% HEEE Kol citric acid(pd
4) B¥E ALAAL A2 AR B 49%, BAEY B9 Uz HEHEE RHo
2 Rlrh HO(1%)2] F9 oo £ FFY AiAEchs &2 H¥eS Uetdlch
&, AM RS F4 53%, BAlRS] ¢ 41%9] HHEE Holx Ych
( & 1-12 19 A2l 4434 2ol oAutt HYAE AHEslde Yelozintg
TAT Melee] g2 Hidol et

[E 1-12 ] ©oixtntg F2t Mejee 44

BOD COD  T-N NHs-N NOs-N PO-P  CI K Ca Mg

; (mg/1)
A 420 450 950 910 3 170 330 683 100 24

B 120 104 143 125 1.9 55 71 50 7.3 3.1
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NEEX :

HEZ D& J[MH= M

(=13 =;!

(=]

=

(418 4] elozie @3 (=4H
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2 AAE)
1. giFuo] ot g

7b) mase) 43

gojoizte} opAZlx|E AAFHE o8t VeqHtE FAY M4+E HFH
22 ZHA717] AT A8 AA stelch §3] dAFYolAM 1Y F231A A4A
e Yo 9y 4L AdAY 4 e AdPelzix st dHel AHEE 34l ¥
T the3t rh

[ 21 ] Boioizm Fa4+ 4% e .
pH BODs CODcr T-N NHs'-N PO, ClI° Ca™ Mg™ Fe™ Si0:™ SO Protein TDS

( mg/l )

7.8 360 640 751 470 590 600 300 90 10 140 100 1250 270

YA E TAHY Faeg oz JAUATE L3S W 2 T4 43
2[ E 2-2 ]9} o] ©eofjoi A2} npastA 2 BODs 20 wg/l O3l AP
SAEgen CoD} £AA, TRl 74zt BHWF 14.7, 11.6, 3.85 mg/l AEE 0f
$ %2 £x&§ 2oct

olg]¥t Hal= 19734 Chiand} Fange] ZA3fo|H = BODS} CODS| AAZo] 2+
90.99%, 80.95%2 RX|EHrle Rl S AARM SUFo ESYY ¥Ye
AT 2 A4 A4S APt AL Aujdhe Aoz o yy i
2 dojdx|ets wjE 4o 4L PO 2 KAY 4 arhe FAolth'” ule}
A Gige 2l glolN Ed Y ¥EIl 1Y Fay adolzia spzlch o
o, AHEE o] FRE MESZLoMMEHPIE AARA A} 5,0000181 JE&
Fixlgle dafges oz 3o 7] did E&P Felrt 7k e
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AT LS AHE3tdch 2328 g nHYTIS 71 Jungg ojfste A
ol tS Y vidsE HEol Y4 Ao mivksdr)

E FHo] o]Fo|el wiet Y4 A HHT wiE4E 4ol ¢Y
E #4g /A U + dcks EL2 olAH7x] F4atu$o] FHLsojed clE njyE
U3 M2 Pgate Aolst U’ € 4 otk oA StaffordFo] Hag ¥
B AzA Y #7115 LN ey 4R P 2] 2PoL} 354
el fdee] wxo] opE o shx] 4% 58 Ux] g A §783
2 Rrlawe AAE AY ¢ ok o Azt AAg Ueh) F&= Asjoict®
o] Al olojAHA TDSY AAZ E&Po] ANstEAT o] uypyate]
Bttt ol23t %y o]Ag, scaling, metal oxide Foll 9J3A Uojule WA
L2 FY YoM 15x04te] EEY 4, TUY EEoA 15%0)4te ¢S
7t A& B, B Aele9 TS} 15%0]4 44U ol ool dojut Ao
2 33y & HdEoAM & d o slx) Qe dojui= 2yl fakels] Hr}
+ scalingo|L} metal oxideo] &3t Y o2 M Ho| Elgtsidct.

(£ 2-2a] o4ty ut'e] uwj&42 BODs, COL., T-N, proteing] ®2}

(og /1)
= 10 20 30 40 50 60 70
s (%)
BODs 13 12 14 16 14 14 16 19
CODer 38 30 22 10 8 9 10 14
T-N 10 18 14 15 12 10 6 18
Protein 4.7 4.0 4.1 3.8 3.7 3.4 3.4 3.7

* Cellulose acetate %

AAFUE o] &3l Zuvl4F A2t (R 2-2al9] b= o] Mejo] Exjo
A cellulose acetated] A& AMS3IAI cut off] ranges] ZL % MW 5,000
ALY Zojoltt. ejAM £ d3rEe dARRg a2 stdch. M, gte
212 & polyamide®] A RE cut off ranged M.W. 1,000& AMR3I=F 3}dc}
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NZEX: 88 0E F4H Hel2HY 1 FA4S2 DEIIIX #HR2RAH| I

(X 2-2b] QAatxute] wl&4=o] AHAt

pH CoD T-N  Alkality NHe-N  NO3-N DS

(mg/L) (g/L)

RO Ael4+ 8.3 0.4 0.6 10 9.6 0.1 0.8
RO Reject 7.3  124.8  64.4 510 690 2.4 6.6

(¥ 2-2b]9] ZAAAMAE ujE<se] Y42 842 A7 =2 e &
< Z3E Egch ol A2 AUFEYE o|8Y F¢ 19999 14 14 A%t
t v WRS 7€ UL ANE & 4 Ak EE EEFZY €A
2ol Mdujo] Fo¥ A2 2Agg ok U, & dFHol AT A (&
2-6]2t ol 5AIX7t=] ESe] W= actx] AshA] deS ¢ 4 Ak

W) FrARe AASY

Fitmieuo] Exfiste FIEFe MR YRHAE o FISHE 2e3le
Aot o] tigre g YRE UJ wfFol o]FY Helo ciFt FR442 i I
o 53] At ujAlYg = e dRolele HolA diFolNY FIdF
AAe Q2712 A8 ¥ . AHA} Tl /IIFAAA Ect o
Z8% ujg AU Fojetm e} W

ARt o] 23 E AjlAve] BIER AAXLZS BE FRol AUolA 90xol 4
& Uehigddl, B3], Ca¥, Mg¥} hardness 52 96%, P03, S0t B2 99% o)At
o &2 AHA AEE Uehie Ao za Hoch =Y, Z iond e Fes
E ZAtl= dFolM dol2el R2he4l7t M, K, Na', Li°, Ba’, Sr®, Ca”,
Mg®, Cogoln] Fol&e] ®3&se IT, Br, CI°, F goletn o= et M
3}2)qt H&o| o|Fo] A AL oM AFE scalingo]L} metal oxideo] &J¥+ T
o] uy] giol dojuine ztZ RIIERY Hxol ulel w5 Fxrt AFA
zjo} & Zlo|t}, H3] CaS0,, CaCOs, Si0;, Fe, Ni 52 H=& 2] ¢y HAtz}
AZ"cke HolM uj$ Fasich AT Nio) F9e FAnieo A=A 9
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gkch.

[ 2-3] ST Yol AW Fo4 § FIWR FARY

(mg /1)
- 10 20 30 40 50 60 70
Initial (%)

P04 38 28 19 15 13 12 10 4

cl 8 6 6 6 6 6 6 5

Product €8 12 10 10 10 10 12 12 10
Mg 12 12 10 10 9 9 9 7

vater g, 0.2 0.2 0.1 0.1 0.1 0.2 0.2 0.2
Ssi 1.2 1.2 1.3 115 072 1.t 1.2 1.2

S04 5 5 6 5 4 5 4 4

PO, 590 650 660 710 750 810 890 980

Cl 600 650 680 700 1100 1250 1250 1300

Rejecte C& 300 300 350 350 400 400 450 450
Mg 90 100 100 120 140 140 160 250

d vater . 10 8 7.5 7 7 7 6.5 6.5
si 140 165 235 280 225 250 250 250

S0, 100 100 130 130 140 140 180 180

[ & 2-3 JolA & of @AM 532 Y= FH4(rejected vater)olls THRY
8] o]l &4 EAEo| YREe oemg o|F AAZaulo] WAY Yuj2 ALY 7}
27} Ethe 2& §ql stgict

2. JidFTe] A4

Zabui4o] JARERE HEAAE B¥ METE F4E FUNLY B4EE
Abgo] 7Hsd Bohlet ANFIM UEEE BRTE FAE0] A& HA vER

A Afolg ¥ 4 Uch wM deNel g KA HEIAL B &UY 24

3} 4A QL HAE AU LAES Yol fME BES 3= U2 VA=
A4eAoll Ty @77 Wasidch d&42Ao] UM A8 FAIHS o}
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B gae [ E 2-4 19 YT,

A4 o] YA FUE wiE4 422 WYl dgrh ol veloing A
Ae2 3 o) oRel FREUS BB LA Yokodl, ol ol FoiAx ¢
& AelolNe) S wiE4e) E&Yls Bl dgich ™

[ ®2-4) 47y 42U AT U 44

pH BOD COD T-N NH¢-N POy Cl Ca Mg Fe Si SO« Protein TDS

(mg/1)

7.8 80 120 122.5 66 650 94 400 460 10 100 60 49.5 50

2
A}

EEu] Za AYE wRHMNY FAY ZaEe dojux] da {4y 2
A MlME4E 8~ 7ol Xy HAG AHE &5 AUS AL
¥ gict.

Citric acid2 pHE 42 WY F 1AL FU¢ HYS BT olFo vi&s9 EE
Be gAY E5YL HE3lgon ofFY MAzx YIY EEFE /X8
adr}, olg} e Az HHAHA A& ulel L scalingol ¥ =) Y
AL citric acid2e] MH ol oM T Usts] AAZ Hul [ 27 2-1 ] {4y
48 dito] oy Meld slsde woiFe Actn ¥ 4 ook AT AW
Hog wojE AL3R AUx TIE Hfol v E ghe] Ty F=IH Y
w2 Zog M w42 F4dol e AAest YA sjiria Lo

O

3. 4T FEdPe A AF

Aoy o] £ AlBE= ¥IULE AM AE(A)S HY4£E TS AY FibF
7te] Septic tankolld 2%t Al BE ZZ UFteZ AXNE AAlsiden 2
A2 B [ & 2-5 1o] vrepyich Algol A8¥ 4942 PolyamidezlH 2|
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560
540
520 A
500
480 -

460 -

Water flux ( Liter / Day )

440
420 -

400

Cleaning —-

7

Cleaning

| |

T

10 15 20

Time ( hr)

25

[ 2% 2-1 ] citric acid (pH 4) A& 42] Azl ¢ E&F] HY
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NEBEH MEE DT SAHS MY O A2 DEIIIIX A2 48| N

Filmtec B.W. 30 series ( operating temp. -7C - 49C )] Z& A% Yyty
L2 b4 Aejo ol&= 2l& Spiral wound FENS] Moduled HatFol H-L31d
t}. Pump¥ Lesson( U, S. )Ale] Lesson energy saving electric motor ( Model
No. CBCI7FK4F, 3/4 H.P., 60 HZ)7} A2t Cat ( U.S. )Al2] Model No. 237¢]
Pump& A}g-3tTh

(£ 2-5 ] QuRUA2E AT W24y Al 44

BODs CODer T-N  NH4y-N NOs-N PO-P Cl K Ca Mg

g/l
A 420 450 950 910 3.0 170 330 683 100.1 24.3

B 120 104 143 125 1.9 55 71 50 7.3 3.1

7} A48l | BT WY

(£ 2-6]ofl Mot o] /LR ¥ UFbg BT AIRE § A o]FoN ES
2o 24t AU FIRR MeF UFygg FHAYD ABoME 8 AT o]Fof &
&3 747t At ol vl 4ol R0 E&Fol Aottty g njx7)
32| J2 ol ulalsly EEFL] Hae dofuir] Ydertie AL BoFa
olth, E&r wtobd(membrane fouling)e] FH Welel Scalingd citric acid® o
9] Edgo] XA AFL HAY 753l metal oxide fouling® citric acid®
HAZ} 7He3tER AAAEZ AE YL S uto] AFH EEE SAAY
& qlejc}, ®

fr
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[ & 2-6 ] Alte] Widjol] o8 A4UERe] ESY Uy
0 l1hr 2hr 3hr 4hr Shr 6hr 7hr 8hr 9 hr 10 hr
EEy 1/hr
A-UF  40.0 40.9 39.1 38.3 40.0 39.1 36.0 34.6 34.0 32.7 29.5

B-UF 40.9 429 41.8 40.0 40.0 38.3 39.1 383 39.1 36.0 35.2

U) Mo e wof =i we

ML 5 Al EAe 1 A NG sldon MAMBE citric acid (pH 4)8
ol &3tgict. HE HI/URLE AY Jis4E COol 1,000 ng/lLiio] =g A-UF
o FUY zAojz} UTIE D ROF o] B FAMw|42] Aol AojA 5 A]E Ao
1 A2k M¥o] (Y Holn] o] E5YL A& 4 ek EY d&423 4
A &34 e 2 HEol 9ch

[ ® 2-7 ICitric acid(pH4) MMl x}2 EZabe] W3}

O 1hr2hr3hrdhr Shei O 1hr 2he 3he 4 he 5hr

13 A 28 A%
&% 1/br

A-UF  39.1 40.9 40.9 40.0 41.8 40.0: 40.0 39.1 39.1 40.9 38.3 39.1
B-UF 41.8 41.8 42.9 40.0 41.8 40.0: 41.8 40.0 41.8 41.8 40.0 41.8

4 2] ¥ 43 A3
A-UF  39.1 40.0 40.0 40.0 41.8 40.0§ 40.0 40.0 38.3 40.0 39.1 40.0

B-UF 40.0 41.8 41.8 40.0 40.0 418 41.8 40.0 40.0 41.8 40.0 40.0
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th) E&e ug

% ool olojy E&EFYo] xAsH= dul= we| 9yl Wabo] doltexE Yo}
2= 71 Ad3oin FYY Axt2 A 2 HEe ol W] R oANg AFY
= R Aol gAosx sjoh. wmel FHo] olofxWM &4l o wE
EETY Ul Fivised JUTE ARAE A Yoluke ool wiy Wate
FH7t Fololo] olge sF Yol i EYE AMAL vlESe) By U=
E ChE 2ol g Adrin @ 4 Aok B otg o wj@4e) 2R 2
ol A&HoE ¢BF7lEe AT P& RAYLY 705 $Fo] EHUANYH =
232 FA3 ASACL[E 2-8 1 oL FU4 HEI} o LY WAt
423 4 gle WisEe EYUche g Yuishe Aoz Qg don 7
8 4L ot o] WYl

[ & 2-8) 44FU 5ol utt B2 w3y

s&%§& inital 10 20 30 40 50 60 70 80
(%)

E£%(l/hr) 40.0 38.3 40.0 40.0 39.1 38.3 40.0 39.1 36.0

AT Aol ool EZo d8g nAE AdAEH UY, pH, 25, |4
T2 = Fol At Aos gA ch o|F Eaurel FAY A3t= e ¢
Y& F5AIFIL systenol] YA 718 pumpol]l ¥3ME FHAM pumpd] L=
BeAdle Ag et oA ESYL AAS= A FolM RY4Y &
o HYsle 8424 25 443d ESYLS FIcT stdoy &2 4
5ol o= EEFL 238 Zadigdch ol wel wy Aol UL AdE &
U] SEALFLE ol A= EEVY F7lo] ¥ R0 Uiy, & 4
U3 Zo] JAFEg ol &Y AzldMe R4 2 o) 2o uy A
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& &Y 4+ AE 2UF Wiz g 4 orp BHR

e GHEZE punpell ¥35HF Fo] SEE A% AL oA Ys¥ =&
TS MA &S ZA4A7 e 2AF 2Rtz ¥ 4+ Ak
EY, 71480l e RS sty oA demg s adses) 42
2 Frl4Ee Wnes o YU Yol HEol ciy 0] Jhpditia
2l Zev, 2 AFHL Sabie ANeAdE ARgsidY dangg d4e ¥
A3t X-rayXAEME B3l 2 FES ssz|2 stk olo), AW g4t
Foe 2d FodvieAelo] g}t polyanmid AFelch [ 2z 1)

(Zl2 1]8] Z$¢ 4y 7IeEdE 34Ecs 43¥ + ddch &,
Struvite, hydroxyl apatite, Foggite?] 37}x] B@oleln YU FI, o] 37[x|E3
2 354 B2 ZF Ca, P 4EE Y ke Hojuh
EY, qH4F] 285 2N A3 (E 2-9]13} Zo] tige Cavt EuE
¢ 4 olch
(X 2-9] 445 2848E 44

SR Al Si Mn Fe In Ca Na Cu Cr

(mg/ 1)

I¥E 095 1.81 0.42 1.11 0.48 36.1 1.34 0.22 0.04
* 7| 2R P AT A(1997d), # Hg, AS: ZAZYA ulqt

4 AATE N H4" s3de ugd sl 7o

2o #7014 W4 QoW A4 QU NS ANDA HF BAR
tlel R71BoIU oleqEle ZAshA HIL olRo] Veloizg FrelEM YL
EAe olate] #7182 AATS o4 FUA 4718 Y7} Veloine
H42A4 AATol EUs Th i ol2gol Hg sl Reln w4
A €k mebd a4t Tl 9RE USsHl Hed 2 4R 3usi4e
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(RI2 1) DB X-ray & 210

d-1:1

———r——
r——

|

(]
1 1 » L/ﬁ f
'\.,._-.,..,JL/.;'.'YWT N{u TR '{\J\ oA \QJ\' /l-l‘
?3» JU\"‘ il .;} l&{\.‘._'. (ﬁ; J\". e ASAWAAL

i !

T UNREET ™ T AR [ (S, Sa T -
- A A ¢ Struvite ( NHiMgPOq - 61120 )
- M4 Hydroxyl apatite ( Cas(POa)s - Otl / 1/2(Ca(Ot1); - 3Ca3(PO4)2) )
- AL : Foggite : CaAl(PO4)(OH)z - H0
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wAlA] chRAEE &, A9 Qate]l oS AR QY] ool w5 Ao
wje} 223 v 22A ZIAE AWt ¥ 4 Qzic, B-HBLEI

[ & 2-10 ] 4% BE&Jo) 9% vlAA] U 70% s3] 44

pH T-N P0s K0 ° Cal Mg0 NH-N  NOs-N  PROTEIN
(mg/1)
8.80 3311 1099 2481 423 121 2450 0.5 2646

AT 422 ¢ F ARl tlPY AEFIUS HANERE A A}
U ¥ 4 olch §3|, ¢844l Exshe ciF o] AFAe A
T+ 8+ o] sEe A Yo 8 =238 & A2 AAET, Ardx
Ao 2 dEeE yids g RL= ogHrh

six|gt QoM E AFY RAAY B33 scalingell T e UYL BeA A
olBg W AFRA 4 & =+ Hrl UYL FEJ Wasich

U2 ALgA] RI)ERe 2 oy 2% 2dolx|T, o= ANz Yol
wteh et 7] wiEol @A YulE AP HiME AR AMe] Py
& duystoiof ¥ ol

S OAEE ol B3 A VoY AA A& AAAIIE 2ol HA
T JHFAN B H5E QU2 o &3 "k u]EFL ol WA
€ 233 Pr1EF geoiale] iyt FHEE Sol3tA slo] REPE ¥IE
Fole dUS ¥ Aojvh welq ul2Ae] {2y BAPE 4T BYsl=
TA2A9 Yglo] glojof spalrl.

5. A44] Aol gt As4e] Az

®718 £%FFol ol fHE UFZE FHE AMETE 1-2¢ v IYEUY W
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+& Helsls] $% Anaerobic Attached Film Expanded Bed(AAFEB), Anaercbic
Filter(AF), Upflow Anaerobic Sludge Blanket{UASB), Anaerobic Fixed Bed(AFB),
Packed Bed, Anaerobic Fluidized Bed%o] ©]-8X¥ i glou], 1-5%8 & 18 ZY
28 2 4ol ctidhrE= Continuously Stirred Tank REactor(CSTR),
Semi-Continuously Fed and Mixed Reactor(SCFMR), Anaerobic Filter(AF) §o] A}
53, 7-8x0]e &2 IYE UYE 7MAe sigol cisjME STR AREA
Mixingel &7} ¢lo] Two Stage ¥} X7} 2 A]—Q—%t},m'”)"o)"”

[ ¥ 2-11] 87178 £533l ol &=He W&z FF

TS Contents Anaerobic Reactor Types

TS £ 1% AAFEB, AF, UASB, AFB, Packed Bed, Fluidized Bed
1% < TS < 5% CSTR, SCFMR, AF(< 4,5%)

TS 2 5% CSTR(< 10%), SCFMR, Twp Stage

7148 A%Es #7184 28l AA F¥E LEu, & QI8 £HFH
HEH ddilee FE F, oRE, AL 5ol 44 Fi H 4+ de RER F
4E i, Fives dutdos YA #3EHA de RIIEE FA4EHA dedg
714 vjdgodl |4 UehlEs ¢RYolrt g2 =2 #RE drh 8714
42371 Faveo] A LEI] gl Jiudvie Fgo AYstn ok I
27t e 3R el U3 &= Arh

7l 4E g2 EBYA |18 A 4DAE AN oikh, olibdRiL, $4,
dEUol, i AP}, 1A JMe-EsldlME Tl 2te ol Zell
3] vy, A2 eL, elad, AF Fo| ololiitoll} =T, it Fe
HEEZ Eidch B3I o8 R0l ULl M2t 4= AFA
7} "t} 2%tAlE= acidogenic bacteriad] o3l i€ ofmieal, EeTl b
At Bol otMEA, =224l HE|E24 5o R4} <1, FAE, otMElo]
E, oliygts, 442 HPHC] 3ItAE acetogenic bacteriad] & Ao 4
U AN Z2 0|4 JEl24N 3} YA SE otMEICEL} 4, ojanRIAZ
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A& FES2 DT SMHS HelYHD 1 SAS DRIIX L3N]

HgA 7tk ofR 2 A4%EAl= wethanogenic bacteriadl] &J3) ojfx|oj chg F W
Soll &3] oigto] FFHc]

CO2 + 4H, — CHy + 2H;0 (by Hydrogenotrophic methanogens)
CHsCOOH — CHy + CO; (by Methanosarcina, Methanotrix)

F34A0 o] 7l&AA MNP shies Ao TAL] ZAPolch #71H AHe
of MMz 712 4, FBY e, 22 FFEE Fo] FxAof A
o] glct. Ytz Fihneks HY #7189 7t @AY L7129 4
4 FFol 8 eidzjolt}. nivtzi2 W HH 2A(XEEA B¥)L 2=
50-60C Ale], HRT(Hydraulic Retention Time)+= H 25-30dH =, pH 7.0-7.2, 3}
A=A C: Ne 25-30 : 12 gaA Qch

oo ztutz} AR o]&3l HeHe g e FS Ag FTASHAY AA
g|lzpgo] Bt F23HA ol FojAo}l Hrle A& AEE Tl & 4 ek 2
A 1xpd o] A, 2P dEA 187)F ol 83l Yo T Ae|ychd wte
343 g 7IHE 4 Atke A dA ¢ 4 dch AAEo] FRY el ¥4
ol Q&4 w3719 Aol Hcl AFs| o]folAoldte, J3| energy2 o]
Sz A& g7 3 Fasicin ¥ 4 Qrh

Aol o]&% FA] Hee [ E 2-12 ] 2 Hrl

[ 3 2-12 1 FA sl 44

COD DO Alkalinity NOj-N  NH¢-N SS T-N T-P
(mg/1)
6000 45 3800 17 190 189 800 380

€AY 9444 AdYPAeM 7R2E&  vater bath§ ARE3diglend,
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peristaltic pump& o] 83lc] ¥ R2 A&7} 352 /days] RGO UASA §U
HA siedch =¥, 2zt yhgzultl gas tankE Fol uikty WAHEL HAY 4
UES slgdch wgRel WSR2 AR5 FYAoE ddon, FE4E
oz AAsto] UFS} RO systemol g3}t

Fele HEA, NgRolA ddEE o]ty gate] MWl 2t gL oigt A
BT GBS AAAIIAL A BEIHY M2 FEsiaviel ojet ddFe
AE523 HAHE 98l LSRN Y o]y B YL Zataxl stodct. M2 A
H gz 27 AAclE sk FUAMYY F& WIAY LR LXE
Inoculun( A FF) L2 o]-§3tgda £¥Fo YAE ¢sie] 74UL 27T
ZHRed, Z gz o]y FA4E ¢ BIYeR FAde Am4E He
511, g njdEY HALE fXE f5le] W ¥ 248 ¥ A
2=(35C)F ®Fx|AZAch

CoDS] FE& WX LYMElE Uit x| ¥J} Eoj, SS gare Wi weat
W= wzsA vebdoh F, ss9 @3fo] /1%l mlel c0DY HEE F7F
A& vehdo] ol RI1880] $E3] A3EA] Eigdrie o] HuE ¥t}

(mg/1)

DAY 15 30 45 60
CODcr SS CODcr Ss CODcr SS CODcr SS
1430 75 1440 80 1460 90 1410 70

AEA EIE ol &3l Y AUFTHY AL ¢ltlo] B gy A
|22 (pH, alkalinity, temperature)S |23 F= o] 2 asln Yuta oz nj
g g8E A% g2 HY pHe o 6.8~7.4 o[t ¥ AoA 0ol ¢
¢ Atz HE 28E 3 bicarbonate alkalinity?] d&o] F8sln Holx
2,000 mg/1 o]igol 2F%c},
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NESEX  HME I S4H S MY 1 RAEL DFINIX dHSTHUH] N

[ E2-14 ] d54 HHW71& BU ia+e ¥4
DAY 15 30 45 60

alkalinity pH alkalinity pH alkalinity pH alkalinity pH

4,400 6.8 4,140 7.4 4, 460 7.6 4,270 7.8

ArgrlY ¥z AW B¢ ITE FRslden, AQPIIZ S A W
Bl 4719 WHERolA 6.8~8.72 22 EEE uehdI, alkalinityd: 1,000~
4,710 wg/1 as CaC0z%] QHEH EXE uUehjglch 22y 27 1Mz} 24 uk87]e]
2% B8 F453to] 4,180~12,650 mg/18 UEIIL). alkalinity@7}s 00,
T4 $7I4 nmetabolism-generated alkalinity &, 87| 2] oo] ulof
A o] 23} o] FIlo)A sjelicy,
biogase] Z¢ WHBE EZ HelE gz Fsiglon), NFFos Fuly)
T ¥ ANeE Aetdg 27lce dAdstA] ggton), Azte] Az sof, Az
AEF 279 FA] 3 I ZolMYE dAEZ] Al sl 3.11¢2.28~
4.17)1/day2 713 wetoo), Alzte] Aol 36Y ol oM 2.40(1.34~
3.17)1/day, 42doll= 28 WM E 2.80(1.32~3.12)1/day WAd3}7] Al 8}
ok 609 AEERE 1 WhgUlolME o] gladont, 1 Fe] Al
LAY Aolel Y=o, ¢loge] Ayl A3 Hojof & Roletxm Az} Wl
A& UE71E ol 83l g o] §3le] Aelsh= ANe|2A coDgt TSS &) B
¥ a7} ojRoiAE & 4 Atk ® [ F 2-13 ] o] we] ¥sjao] 3 njx)
€ &Y ALE 71A fon, ANARAY J5e FEY 22T HIlE o
U 9o o]go Yo £ AL £2Y 4 UE A}E g 4 Adrth
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(A 6] 4Py @3H(i=h)
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(392
1. AdRFYule] gihg gl w71y A3}

7 AAFI Y] g7 A3}

H20: ¥4

k7|

Uv &47]

22 WA ¢ 0.8g/hr(FA WA A)
uyhe QE&F 1 2 KI
UV lamp : 365nm

(2% 3-1) BAFFYu] 2ENE7
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N2EX: 835 DT SMHS MUY 1) S22 DRIPIIX AT A

AQRFYue] EAPAS ¥ WYados IFAMEPH(Advenced Oxidation
Prosess : AOP)& o|&3ld o, ol ¢l (& 3-1]1 ol Wg7I&E A AsA
Th AOP 4lzpHojl OHeltlZ g FUAMERLE B4sld +£F3R71EL 4% A
st B AR 74 wsle, 2&(0)o Ak £4, Wy & H71st
o axgg Fo AlFle $Ug wych APY oIS 7|E9 ARAHA dL, o]
Azt A, bl 28 F oRcoh Y4 P AR 3a S ®ohlst 2&T
A3 A¢ B Fayoln IAZR £ 5Y 4 s FHo] AUrh
L& M 448& JAsn], %z FPAAY jdaz o 4EHY ¥E=E S
T3t 5o @z #A AAE A don) 4AZ &L citieed #7183
8] uhgo] »glALKof, Tt @A UE3Q Geosmin, MIBL} THM} -2 X3 ¥
3 44, 24 F), Ex o¥ #I1E%E AY VEE A Y F #7EH
ghgol o Myl o] Moz 23 Ho AUtk 2&o] FIH HPolA
FVEAE ALY oHlrio] vie F8.¢ FUEAUC U F IS 2Z
Argjuiale] g BUY 4 AR, ke, WUz 5 UA Aoz
N Zuhg ARgsld g A9 ek s o] A}E €& 4 AArh

AARZUu Y A AT olg4E YEE AE3AC ol VHoizy
& T FEo] 2~4v] BE HHY Aefolch uwetM o] AL METF 2 A
Molo], Ex7} Z3A UBR Y vgs Ag3Ilde 4ol uUch wiebd
AZANYE o] Bl MEF Wi, 4NEF A= BFE £ ook A
Hog oY Ul A YRUOHNH-N)E HAM HAA(N-NZ ARAIA o3
8 ZAg} AARFUH|e] K FrlolE AV} U ReE gt Hrh ok
{45 Fo wol VAES gl wyet ALF AEol AA olf U £ As 77
Bl AAE AR A7 AU MBI ojujxatoz g3 AlFle At Qlch o9}
Z2 Ag ofjb] HETACA ZE =22 AP USFHAE 4A M
o A24HQ AAFFYu] H4hg Y YU 44 3t dch oY B
Hhgeo] ZA3= AOPY WdE Y WSS Hto LUl o] IWBAE
Hatsled ©Z U H0:8] HHgo] ME A o]Fo] AEF stHon, AFY W oY
Ag AR ot witgRE WA BER 2 WHERE BT AT A4y
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NSEXN: HEF I [4He Xcl2HY 1 R4S NRIDIX PN

4% 10 nl/mine 2 23 slgch EF, grUe] o&o] rj22 $2 uix
g #3lo] ik & &3PS $a stdch ol e E &l % KISNS
Yol 2&9 di7ldaS wAstden, grlze] F&& HUPLBA y3 229
AHEE o 4 lglc

W71 &3 7 AAFZAuI} 0L7 oA 4 Qe o A3} s
oo, AWIY ZFf Y A4 B F FAsto] 30 o2 SE2 2 HA$
€ 433A RAstdch &9 YA 2 KI $4L o] &% SAHos 233}
fdon, RIgAZEZ 2ZWANIE Rele] o2y &stde). oty o0&
o B¥ 2& &3 Py FUsHA AP &3 sjoc)

YAR 280 Y WANFEE [E 3-1]o] £8stded 0.1 g/l $FHHE 2}
F& =2 g oo AU FJ{L UEEEE Yo 4 U= Aoz oA

slct,

[ E31] 02 o] iy &4
3E

z} £
(mg/1)
0.01~0.02 Wil =xict
0.1 2% 27, A} 8o =FE £l
0.2~0.5 3I~6A1 FEEE A A3} AlFc),
0.5 A1 AH7lxo] 23S =Zich

1~2 | 24T &2 55, FRF, W2 25 sl desla,
F27h 8 ASEHY WY 59 ok

5~10 yetE7t, se3g e gl
15~20 e FE 2413 ool F&ct
50 AIRE 1212 ojuflof] o] HEE Aei® Sk
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NEEXN: JEZF N H4HH S Ml 1 SFASS DEIIX HHARZAH| o

2. QFEqulY FAYY
7h AQAF-Fqu ¢BY o

AU AEFFNuls YUYE A7t Z4E R o]B2 RujdEye) Wy o)
2 454§ JUY 4 glozg oo wE rl YN Y AE ZEE Butg
AL glch FE, ol EAY B¢ Voloiutzt davutg ANHA A2,
T % BATH T2 ojdEe] A HE2A ojFe T oA sHsMe Au
SolAriie & 4 glxel, HARFNE ASYU of UAY £ UE e
g VA sl £ AL #4 ojuBo] oy duje Ryl wx) g g}
Y4 d¥oz oZNeYYg 24 sAR, o Wiol &% MEANBAE o}
&2} A2 et

ok

W) &Mz Ao 2 NAFFAu)e] Y w2

LEL W BT o) glone o Hojol oj&FHI 9oy £2 4K
ol8E lth FEY Ful YU HEL ciEd YA NS wiEo] S B
Z& 29Xtk 24Y &8 F¥8 Nelshal gondd 44 Akl 2EY s
8ol sirk 44 WPo= PdsE uldBolE vlolgs, MF, YNESY 32
°f Atk ZF nl gl oYt &2 %43 Wl d4 A5 XA 99x YA
of WAy FEAF F& vlastd [(E 3-2]9 Pk 222 nolga @ gy 4
2ol th3jd d47} 7h} RAY Pl Aopgdaare] 5~20u), ofvuloel chsjy e
109), AiFotZo] chsiM = Soupe) A8 H2Ast QU o] wlgS WY wal
wet HPE &2 ofUx|Y 2&o| ety £FA o] vlste] nje KAY L5
W A8 BE 2 dFoiN dBHALH, 2RAE Y BYstn S Y
£FFolch. AARZAY Z$ 4 A QA Hol2E b2 Qw4 u]s}
o FUY UBET vl oW e U RO oluERIY, Tty FSof
thul ke AtdolM o&of T 4% Wy Fojrh

dAF2 Ry Foll T 4¥ Fols YR A B ta westa ¢
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th ol ¢EUold A &3 Yt Fsisio] 2ulHAY, TIE 425K
A Al Yol 2%HI} 8] 2 Pela F2aUS FYHA de Ao F
Zojcth.

( £32])oM 8 o 238 d48c A%ENY7 Ache A & 4+ 2en,
2ol THM(tri Halo Methane) IS WUAEH 43t U™l 718 dLa®
tidlol] tiE Hefe) 4% WHg olgste HF$rt w3 don, o2& 4F e
olg 27t &M= ¢A Adc}h
[ 23-2] &2 g4 ey z njJF2ol o 25 I3} vl
AxAe} O 99% H¥A % $EAT (ng - /L)
A glo) g U Al Mol | ofmuls ol
2.&(wgla/L) 1 0.01 - 10
Xjopgd A4t <5 0.2 100 100
(mgCla/L)
ol 44t o] 2 >200 20 >10,000 1,000
(mgCla/L)
2eg2ayl 1,000 50 5, 000 200
(mgCla/L)

[ 3-3]8} o] L&V Mg Ay L&A o] FIUTH pHet Nog-N
= Z7HE93, color, A&, NH-N Zela eyl asidch ols 2&9
Nelgto] Fr1ttel] umiel YRuohd A4l 37t doldE ¢ + vk ullF
QF02 AP o2& whIU uiEg HLUsHE AU 1043 olFee d o
xel o &AeE sl Yot £ AES AAFFAu| 20Lo] iR M2
v} szo]c},
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(£ 3-3] 2EAeAlMo] u}2 FAFFAu]Y 44 vl

pH Color T-N P0s K0 Ca0 MgO0 NHe-N NO3-N  Protein
(mg/1)

0 88 95 2,935 951 2421 433 131 2200 0.7 2630
lhr 8,89 61 2,825 931 2504 421 113 2150 5.3 2400
¢hr 8.90 51 2,889 945 2389 425 126 2170 7.9 2300
3hr 8,96 30 2,793 950 2360 427 120 2080 13.7 1950
4hr 8.97 10 2,804 921 2479 432 134 1990 20.5 1640
Shr 8,99 5 2,760 938 2512 429 123 1910 37.9 1400
Thre 9,03 6 2,613 947 2320 423 131 1700 50.6 1130
10hr 9.11 5 2,592 931 2464 420 135 1450 73.1 790

[ #3-3 )0l & of 2&Xe] Ao Z3} 45 phe tld F7ishe 2%l
oo MEE WA Z4 3o 4413 Ao 499 1/104E oJslE AdHE

Aztg 2ach 53], <dde] A2 BF¢ 423 Fol: of SxtFELR ZLaE

don ANl 10AZ Folt 30% 422 HolAA F/1%7 &Y Aoe N
th EY, NH-NE 4A 0 ojFol ¢ 10% F= 24 steen, 1043 Foll= ¢ 35%
A= Ztasidch Wil Nos-N P2 ol 0,7 mg/1F-EoIF L), 44| ¥

£ o 308y F7HE 20,5 mg/loleL 1041 o]Folle 100uke]ly F7IRY 73.1

ng/1& Ro $3 Qlth
[ 33 ] & of LE2(G)ANeE N 24, Wie) P49 F718 ¢dRLYo}
e o] F3) 9 Faby A4 F7 Fol A Hidch vt F AL €
ALGEY @lo] o]FojAE Uehle AL FA4EY fA& & 5

AP

)
e %

NEEX 8 & F4HS Xl 2

Yol AEFojof ¥ Aoz Er}

—161—

3 R4S DRI

&

e

OH
24

i JH

=13
=

e

>
©

1ol

=

O

i



3. AOPo] 2%t AAFFAule] FEZE
7t) H0, N2]o] mhE ofule] PEws}

&2 Ael2rie g vehd HARFQule MePd4E ulaslelnd Hxel o
A7t A" E Z¥oldent O HgEE ofS oul Z2eg eyt ol R}
Wl A X 2|3}7] |5l AOP(Advanced Oxidation Processes)Y 2 H.0.§ A &|slxn
oluf B4¥ AVIAFIYu|Y 44 vlastach [F 3-418] BolA 9} Lol K0
8] Fo] F7tbaF NH'-N&t protein®] o2 4313, NOy-N& F7lshe 2&A ¢
o} FAIY B%E dehdlon], ARl Hele A o& wEEco) ol A
HO:& Aelfe2d 79 w2 AfAE 7Mxle oH elcige] Adsled, o] oHel
tlgo] BE ]IS ZEsiA whgdtn], E3jA7l ZAolc}

[& 3-4] H0; H2lof 23 VAR FAuje] A ¥}

pi  T-N P05 K20 Ca0 Mg0 NH¢-N NOs-N Protein

(%) mg/1

0.5 879 2,944 863 5210 154 81 2310 0.7 2610

1 8.84 2,892 872 5105 153 76 2170 1.0 2580
5 8.88 2,920 850 5215 156 7 2260 1.1 2580
10 8,97 2,931 865 5197 146 79 2110 1.5 2490

12 [ 3-4] ZAzbe VAFI Y] 2000 cfyt H0.0] ¥& 0.5, 1, 5, 10,& A
7tste A2 4= 2W4(30 rpo)E 2413 AN Fo| Hjelrt,
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) 2&2 uvel 4 Ne

(#3-5]8} o] &zt Uve] EgtAe) Z9 X|o] F71U4S pHel Nos-NE 2
ZbE9aL, color, A4, NH'-N Z2ja ©Ae ztastqict &9 g Ak
the whE Azl ¢o} 22 WHEF olFgdout, o2&ty Ay ¥ xlo|F Y
Ehux] 23 olf= AU HEHE &017] 5t 254nne] MR AMSERA] ¢
3 365nm2] IHPE AMEYL A A AstE vieldt Aela ¥ 4 ot
a3y, 0/W TN M E A 4410 AEREE AT Hol ZiM Haled,
NO»-NE ¢ 30 ng/l =02 Auja N 71x]7} wo] 7= ),

[E 3-5] O3/WV YA 2ol ulS AAFFYu|e] 44 H 0/

Al pH color T-N P05 K0 Ca0 MgD NH-N NOs-N Protein

(hr) (%) (mg/1)

0 7.8 100 2,949 874 2,183 420 9% 2,200 1.0 2,152
7.9 70 2,846 762 2,156 418 83 2,160 5 2,021
8.0 50 2,706 792 2,021 406 82 2,140 16 2,004
83 40 2,655 847 2,038 413 8 2,020 27 1,994
8.4 10 2,615 854 1,968 405 79 1,960 29 1,893
8.2 9 2,588 770 1,982 412 93 1,920 32 1,851
8.3 6 2,565 747 2,062 409 8 1,810 49 1,833

5
5

8.5 2,469 768 1,996 413 87 1,740 58 1,830
8.7 2,305 762 2,032 407 8 1,660 60 1,826

W ~N O U e W N e

T} &3} H0,9] Y Ae]

(& 3-6]2 223} W0, & ©7l AesiAdg wie] FAolth YulE2M Y 7IXE &
o7 I WALBA WO, 15§ 71312, & ADCPER 0:8& Ae|g Ajolch o
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AAEAM & d7HE Rrl wlen GHAA AP Wk ol W@ 4 gldlch [®
3-6lollA & w 441t Mel¥ole oAl RALY AE Boed, os By
2|7t 0; Mz} EapFolele AE B F3 Qi)

(& 3-6] H0,/052] A zlo] o VAL ZFAu| QA ¥}

pH Color T-N POs KO Ca0 MgO NH'-N NOy’-N Protein

mg/1
0 878 90 2,829 745 4,98 137 69 2,300 0.8 2,590
1hr 881 62 2,89 736 4,913 152 65 2,150 4.2 2,250
Z2hr 8,83 40 2,723 732 5,121 143 65 2,020 8.9 2,010
3hr 880 30 2,748 752 5,130 136 71 1,950 18.4 1,690

4hr 8,87 8 2,681 743 5,086 138 68 1,730 21.4 1,360
Shr 892 5 2,522 739 4,964 145 68 1,750 48.1 1,240
7Thr 894 3 2,481 747 5,219 139 67 1,670 57.0 1,040
10 hr 8,98 3 2,283 741 4,913 120 69 1,640 80.3 836

ct) AOPA 2]ojl 2%t HARFqulo] oty A

S Azlste] Yy ARZ YUl F¢ IR QY EARL & A9
7t Q2B olF AAge] Ysolzt ¥ 4 gtk AE FH4 ol Az
F4e AT, 3 duige] FEE L&, §E 59 )2, ¥y 23 2
Bl 4%, 4¥ FY JdAele d¥E A, vy &8, MUY, ¥7
olY, wxo] wiE AL A, A AT AR (e, AT 2 uel e
ot 53§ 71Ax glch duitFog WAzt v EF 3ol 3271 AR B
AolLt o], UMZA FoldE MNE WAst t}E o] Yrk E§ #ajalo|
SEU(STAR 3000]%8)S EHUY, E8499 5322 Ustoq YAzt ek 2
i ERHE200181e] ELE EX WAIE =4 4 gl Zo] url
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oY HY& AW g KLk BB, £ AlaYg AY HARFYu|7}
Fab4Y d4iche e A2 dAE e AXT, P4E NAFEZYu9
EAYSY FHos 4N AA F=& A}

A 2 d7ES d7H 4% Seddn i 3ttt G 1008
PSR BEAIUS 3tk &, APS] Mel2, Aol wE AYE stach
VAo Hilvlse] TP 150~200 CE(WAMRES])§ Yiebdch of7]H &7
U GEY Ao EAUSIZA 1 GE= YAEALAY @ BE 279 TYEo
B, oA 1o’ F7lolA 2A|Ale 50%7} WAE AAY 4 U= AEle LY
& FUCh olF §olM 100 GERL 31, AlEE 1008} 3A43Ag o A2}
5047} A¢ WAE =4 4 Y& F4E Yuigct

B E M
2 &/H202
gx&/uw

Al 2k (hr)

(2% 3-1] AOP Aglo]l o}& <ot zt4 A

(37 3-1]01A8} o] MAFZYulo] APH2IR A3} 2&3} W08 YA 4
A F47t % & odalel A4 AAE uehfgich. 2@y, 7A3Ae o] ¥
TR ¢f317h ' ol whg7Ivie) o]ibg 229 Foj vl wiRe] et &
Aolgta HejAct
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u}l) AoPH 2lo] &% HAFFAu|L] Y& A

et oz R¢l Jdu4Fe HYELLS BY oAz B35y oHch 29
U, Atgee] gln YAEo] HY &L A At FJ} ol molx A
$ ¥ 4 At Aee ¢ ok 2R GUFUE FASNA] RAA 4R
7t $HEHA AR Z A7 AU e ek F7 YEF AA 22N
AHE YA SR g4 A ok HY FPYL YIF-JAUEYLE o]F{A
o, Ao 4g EEYY Mz vlas dgsie FEYY nis(a)E 3 o2t
#2 Heog atatic

60 o

color(& )

40

20 4

0 2 a [ '
tim s (hr)

(2% 3-2] &&3} H0e0) EUANe]o] o M=o H

&, ME(E)=a X 1,000 X0.1 /7 Z4(nl) o[t} ©, o] ¥ FA= &3
3} upslR|E Qe Azt &she Aoz sAxrt @Azl 4ok [2d™
3-21& &3} H0:2] T2l o2 AlZhd H=§ FAY Zelth

olate] Aol et ol L&} H0:0 TYAe]A] 4218 Helrt 4ot s
Aol AE 713 AA AL & 4 Adch
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o) 2ENe)of uw}E Au)e] AP A}

AAFF AU AR RASH| st ol HUd o]BEQL  Salmonella
shigellaol] tisle] ZAlstelrh, FAele] BAFZYu)E oiddo] 2.3 x 10°,
Salmonella-higella 1.7 x 10° (cfu/ml)E Z&o] HALL} L 2/H0, TYAN2] 44
LolME 25 AbdEgch olF VA, 4714(1998d 54 ~ 74)ol AUl Al
(20L ZelA® §Fo ¥ Uy el) RBP3} olM=E Salmonella shigellax
YA A dSE HAstAch

53], A7MAHEA s1EAYE, 25, 23, FRY 5 Aisidcl oje uta
P A3 B BE}PoIAMY A UA] 5o FHJ2o2 AR o,

o] & JIEAYY] Z ¥ acetic acid§oll Ho{A YoBZ o] § xpAlY] WAl
A AAZAM M S AF &89 dAZhvke @3S AU gl AR
g VAFFYu Y 43Foll 71§40l B Yol B olF YAt Jlgol
U% gey Aol Bxoe H¢ 50~200ufgoMs WL nYES glole 3
§o] a3 5008 o]l A B o] &A= HXUL Aok WA Qlct

(E 3-7] AAFFAu|e] ¥7H A7 §F

5] 24k 25 Bz
WA acetic acide] 7Y WAN [ P4yt @A) AW vt WAy
| WA A . 7% opaR B3| Aoe 7Y npaAR
S| slmae) 4890 Be| AEugel 24 | NE 4% &
LE:: - 2709 B 9 e
el - YRE A4 =

JB2E AT 4t dudEE AN BN, RE, J2 MY R
&8 AE& AR, olF §F F2YS dYsio olF HIAEZAM Hrstdch R
T AYFQ JIENY, F2o2 MM 6|M Salmonella shigellar YAE=| ¢
& Hgsigch  2u A5 A$ 2AYs oigRel 1.1 x 10°,
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Salmonella-higella 0.4 x 10° (cfu/ml) Z&=glcl.
A} <ju]e] ol MY

£x42)9} 2&/H0, A 2l(4 hr) dulo chste] F(Raphanus sativus L.)FAE
o] &3to] ol MYV sigich Yol AY A3 [F 3-7]olM2t o] FAe|xs}
Mzl BF 03 2 ule] HyujfolMe Wol Al 7TE¢ wotrt HA dste
L} 30 uje] EAMujfo = Wokg AlY 16 BF ol sigct. e&X2§ 3t
of A4H uEAYEo] wWolgel uisty FUE nlxx dkon 23i8 10 v
Aol wolgo] Frtshe Z Yol ALt 242 Adrh

[E 3-7] L&/H0, YA 2|(4 hr)oll tiy o woldy Ay

Hqul4+ | x 0 x2 | x5 x10 x 30
e 71z é i :

2 301230123 012301 2 3
(day) ;

whoh-& %
Control 0 100 100 100 -

Zx2 0 0 0 0:00 000555 01565850 100 100 100

2EA g
(4 hr)

0 000 0 0 0152025 0254585 0 100 100 100

olide] BT kWA ZAL ZAUZ ulFo] ¥ u] EEk 4 A4 gelo
Hutg B ¥ AARYY n]EY &4 FREES AAFTIAquEA Y
717t && & ohlz Ru|iejdME FBA B EXAE AHlg o FIFAYE
7t felEle Zlo] ¥4 =Hgong HgfoR AMgsted E Folst g Ao
gheks] et

EY ol HE Bl 30u] M ol AN dolA] Hite]l A
o022 HALFYuF AL FE7} 3,000~3,500 ng/1U& ZATHA 100~120
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ug/l +&¢ FULUFE Ag3e AL Pl & 4 Al §3) o] =&
gt du|Y A5} FAISIEER Ao § w & AF APolM B4
B AAQRFYu| = Hetdu| ofA 7Hedo] ¢ Tl VeHHCh

4. AJdFFqu|e] F}E 2§ 13

7h) QT2 2F3Fo] T B& X3

1) AQFZN e 527t 2R 43, FEF, M= A ¥

AARZAu)E 25, 50, 100012 3]M3le] s}f2olN RP3Fo] oy A}
g zasidch. 3 A3 AQRFGu|e] F§ Fu7Y FeuThe ¢330 Hte
L} Buj2Eche @AY 2ol Boch ol $ulFe 9 NiP:K7} 9:14:12¢] ]
2§ 200 g/n’g FH2BE Ae|Frt il Az FolM WA o3 BIIsIE 102
o AAE 7oy, VATFYY] F¢ +Y 714 44 34 g A4 Zojng
AL ¥ 1.44g& HNestA B Rolth. 2PBE Ju|2e F9Hr} W 47
= LEeld Zle® Helc)

[£ 3-8) 3@F2Yu]Y s=H 23 %, JEF R A=

4% (g) 183 =
A A4 ABF/ANE L a b
X25 324.70 31 0.180 36.4 37.5 13.8
X 50 312.91 29 0.179 36.0 35.5 15.9
X100 301.12 27 0.180 36.1 33.5 14,2
2] 529. 50 44 0.185 36.9 35.7 16.1
] 220. 36 23 0.203 37.3 36.2 15.6

#19 Azb= Jdug 23 FFo2 EQ AulE ¥ AAEA EG} AEH} B
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B EE, BEYLEY SUE Usle] 32 Aol§ Hrh o] FAEA vl F
¥ FulF2} Po] EGUFEo] ofd dAANH|ELEA AdXsjo} gries AAE A
< 4 ek AAFFguis AFol F317] A& el 484 Hel= &ap3}
71 dEo] B} AlUlE ¥ B¢ 8% ¢ 4+ e S AY2 ek adu, E
SAIH| 7} obd AN B 848 Yel 4ES &4 B2 dEMNA F2
37t A& ol FAR ¢ 4 AUdch

MEE ¥la 23 M9 $E Uehle a8l 3% 258 Mol &2 FXE
LElde A3E AdFaYue F¢ 2o 52 A Ushia odgdend, A=
AE Uehle be F¢ W2 A2 o] ST & 4 dach

2) B¢ #718 HPol ulE VARZ AU Alo] el 48, AEF, Y=o
oA I
32 B B R71EY AT ELE A Eoo] EFAA QYL Ho]
t Zlo] GAlojr}. 0|2 Udlo 2ES Dt d2 Az 917] dEe] dd
Faqu|] Algo] EFAY Aol oY L& she=rlE AEch =¥
€ Y ujzetl] v|RAMYEL Bl VAREINUY] FEANFYE HJEstdcl
Heh|gel B HAJELE 120mg/1Q 1,0000 18 & AE 3tdz, AQF
2] F¥ FLIE 60 ng/19 F9& AHE3tct
293 3E, 68 128F € 3928 AW 1y BE ARG AF2E X
Tl 689 B4 2 ¥¥o] Fokon I 1FHCcHe 3Fojtt A& Ae|pIt
o] F2 FAAE Aol 4T frlEct QA& Boch E¥, Hepefu|e] v
IAGlN AR YN HalF7t BKo] AR sjg ey 2 Aol IrtiA] 27
ool BAldo]l AE HUsIgch ojue gL 1, 2, 3F THLET Ax3)
don], NAFFAHE= X500 M3l 1, 2, 3FUFes HX 3Hdcl
(£ 3-10)0ll o = Slzo] 683 1289 [AoN HYAHF 15, 2F, 372
A% Aol ezt 17%, 25%, 2e|il, 27sehe FAY ZATL o]FojAUZ
4 4= Ao, AAFIFYu|e] FoN e a9 w2 13%, 0.4%, 1|3, 0,.3%
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ANaEXd: dd=

o FA F7HE UrhiAdch ojzega VARFYus}t eteu)e] AL ®r},
U 2343gde ¢ + ek

[E 3-10] ESU #7188 ol w}2 A LZ A2} syujgote] 23 W vja

3= 6 122
AHIZR | 2A pa 285/ | F4 e &%/ | 7A s AES/
(g) AAZ | (8) BAZ | (g) A F
Ha-15 (349.16 | 32 | 0.184 |550.24 | 47 | 0.185 460.41 | 35 | 0.168
B4-23(399.27| 38 | 0.168 [665.40| 57 | 0.181 |502.41 | 38 0.173
54-35 [431.06 | 37 | 0.182 [690.79| 58 | 0.176 505.41 | 42 | 0.175
X50-15 (292,63 28 | 0.187 |436.13( 37 | 0.179 |495.36 | 40 0.171
X50-25 (338,77 [ 35 | 0.190 [478.28 | 44 | 0.172 [479.94| 45 | 0.170
X50-35 [362.70 | 32-| 0.181 |516.04 | 44 | 0.170 |517.89| 47 | 0.175
Ful3 |288.54| 29 | 0.181 |435.74| 40 | 0.178 365.70 | 31 0.171

EY 23 ME v Agold AARZJule] AHe|RolM My ak w1, AE
b7} W& ZYE& Roln gtk ol VATLZYuY Nel7 T3 Y B A

& Uehia Q& el

[% 3-11] #7188l w}E AARZu|o} shehuRole] 13 A= vz

32 6= 128

LI

L a b L a b L a b
S4b-14 359 (352 |15.6 351 (32.8|13.7)355|34.0/ 14.5
H4b-23) 34,6 |1 36.3(16.4 | 34.7 [33.2 | 14.5 | 36.6 | 34.7 | 14.7
H4H-3536.5 | 35.9 | 16.8 | 34.5 | 33.5 | 14.6 | 34.6 | 33.5 | 17.5
X50-15 | 35.6 | 36.4 [ 12.2 | 36.7 | 36.0 | 13.1 | 34.0 | 37.9 | 11.1
X50-2% | 34.8 | 36.3 | 14.6 | 34.7 | 35.0 | 14.4 | 34.9 | 36.8 | 12.6
X50-3%| 36.3 | 35.4 | 15.3 [ 35.9 | 35.3 | 15.7 [ 35.3 | 35.7 | 15.5
Ful+ | 36.5 | 35.4 | 15.4 | 35.7 | 33.4 | 13.7 | 37.1 | 36.8 | 16.8
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NSEX: ME3 DT SHHS Helgyn O A2 DRIX dHRZAH| N

3) AARFYu]e wxlzfulo] W 23 43, AEF, A= nxE 3%

wx|Aufol o] HARFAu|Y o] ThY ASEAE seejuiot vla =
Abstgich,  gatelule] ¢ BAb AEQ AX JIEO2A 1000u] Hq4E AX}
don], AJLFYue] B¢ s0u) HHAS A= slqch olF U4 Y= B
A s, ghetejule] 79 120 mg/l oo, AAFZAHE 60 wg/lE WHUS ¢
4 Agich

olg} ol AAE URT HAUdulel VAFFUE A|2fule] TRo] 2§
A2E AnEE, [E 3-1210049 o] sfetiu|d Ko 3¢ 15, 25, 33
Zog ARy He|F3te A% xo|st A veitou FdFFAuY B¢ 15,
2%, 33 Aoz MEY ARV PgAele HolA] Wirt.

setelu| & 23 VPO ASY MelF UARFYHE 17 BHoE2 A8Y
He|pete] A4 71E0E A vjx AEY 4EYoE F/HEciA BAFITY
uje] HelTolN $& ZAE uehigch ol2A thEAHQA Fob viFelde A
2lA] AARFYuY AH] $EF FF A Halch

(E 3-12] XAz} 2o AAPFAu|o} st mste] 43, AES, A= vl

AN ES T3 Nx JEF
A 2A L a b 2EZ/AANE

Ba-13 | 46 408,26 | 37.2 38.4 18.1 0.204
Hab-23 | 32 282.18 | 37.1 36.3 14.9 0.197
438 | 33 270.49 | 38.0 37.3 16.0 0.194
X50-1F | 35 299.88 | 38.6 38.7 15.1 0.207
X50-2F | 30 259.15 | 37.3 36.1 15.6 0.194
X50-3% | 26 | 201.70 | 36.4 36.5 15.8 0.198

2y 50 492.67 | 37.7 35.5 15.3 0.187

2o 19 134.22 | 35.8 35.9 16.3 0.212

x| 2uje] ZSolME BAFFAY] 50u13M NPl Fu|FLt Hyduly
Aol 7Ec H2 A U ¢ 4 ddrh olEe AU 4834 FH EE 2
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NEBEX & DT FAHS Mel2gn OS82 DRI A2 A O

olq JAFZYN7} e & & AAch

) AQRgAule] 7 o oy A% X3}

1) AaFgule sxo o€ R A4, 2o v Y

5o Al FeFEAA Alglshe WG AM3lden, R4S &aE
olg3le] [UY uFIAL, [JEA EYL FIE, R, JERA HEEE
3:3:32 3tqc)

Foll A8 AARIF YU ALF 7|Fo5 HETd|ch. =Y Ajgu|ad H4t
e AEFFYule AL9f ojusle FP& AXddE, ole 7IEY Y o
HjQl BAde] 100013} 22 Qo2 ALIELR 120 mg/l & $& AX ¢ A
ojcl,

(¥ 3-13]3} o] Hyeu](FAb)ot AARF Y| MAEAE vy st
1%, 23 1o A3y ZAz d4e Hggo] P2 AQFF Yy 25u) Mgz}
SAL 10008 HM YL Ao FE g4F letwict

[ & 3-13] AdFF Y] Nelo} Rof BHEF) BA

734 d4 - B
15334 237ty
Jn|25 5.2 8.7 8.7 53 8.2 8.3
41|50 5.1 7.7 8.4 5.0 7.2 7.3
<4u]100 5.0 7.2 7.9 5.1 7.0 7.3
H41500 4.7 9.0 8.8 4.8 8.8 9.1
£-4}1000 5.0 8.6 8.3 4.8 8.3 8.3
2] 4.6 5.0 6.0 4.6 5.0 6.0
Zu] 5.2 6.2 7.8 5.2 6.2 7.7

3z, 13 AP E AISE Nl FolMe Alte] FAPS4E AdFIYUL A
2|7t upA} £}QUA7A] A42 F7HE Rolsvl Wele], Aejule Ae|FoN
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£ v AIGZ whe o 43E Bath %Al Hepul Ae]FolN g4
7} Aashe 79 Ui, Htdu]e] sooui e Az Folde Tt
47t F7hte WS HAdd] Bof 23 glch

VAR ZAulel seeiulote] 231D Aeldstel AN 4o} vlaizix]
2 BRuEele] HolE Molx eaiet.

ol DAY Qg AAST W Fjol7] WRelch Aol AHol e} Fel o
o ZAsHe A= HARFqule] F Br} UAule F7t wol BUE ¢
4 gt

[ & 3-14 ] 3dFZug] A2t o AH2Y) UA

22 2% 2%
13 24 23 4
quj2s 7.1 15.8 20.2 6.9 16.5 19.3
Au)50 6.9 12.5 14.8 7.3 130 14.3
Aul100 7.3 14.8 13.6 7.4 11.3 12.5
Bal500 7.1 19.9 24.5 7.2 19.0 23.2
HAH000 7.0 19.5 22.5 7.1 17.9 20.8
By) 6.9 7.0 11.4 6.9 7.0 11.4
4] 7.4 9.7 12.6 7.4 8.8 13.2

2) AARZA|e] Fxol W P2l BA, 7, #al Yolol A 3%
AApZAue B4 E THE §RY shie +84 wid A28 TP wRsi

dthe Zolth olay SRS e Eqol VAY RAo|BE ot FAelY
Rel BAs} AL 2 jul§ AU ek
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[ & 3-15 ] dQFZujo] At Fof FJ(FA, 33, R2dol) #A

£A4 #elgol 373

2z

15244

oH]25 48.4 5.7 28.6
)50 28.3 5.4 24.3
21]100 19.4 4.4 21.2
E41500 64.3 5.0 32.4
E4H000 43.6 4.6 28.0
) 10.3 3.4 15.4
)| 43.3 5.2 28.4

[E 3-15]¢] ZzjolM HYH AAe] g 7|FL2 1,0000] 2ol Sabzt 25u)
Mo AdFEFuls LS ALY ¢g A3l e Ao B o, F A
F0g Y 2dt AAFFAu|e] AFolA FA, feldel, AZFY FIdE F
2 fE Role= FMYE ddrh

th AQRFAu|e] 2HZe) thgt 2 B3}

1) AQR 2o Sl ME uj2e] P4, FF, 2ol HAE 4
AARZAu|2) vjRo] TR YA Bo} A MAFZA YYE sidch Wi
AME Ro| a7 SUsHA W4 AP 18T Aol iy YL st
i3] A4 WA Yol ZE VARZAule) 250 AUzt Spafeyu] 1,000943)

Melg ulzshd, [E 3-16]oM2} ol AQARZ Y] el oM 43t B
u] HelFolae) iRl iyt g4, 273, GES uLT AAE A& 4 Ach
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INI=3--PS i

HEE DT HMHS HelYEY O fASe DRIIX AR A0 i

[E 3-16] FEFZqulo] & wiee] BZ(He, 2%, 4F) BA

i s s 5
15 24 15 4
)25 5.3 10.2 13.7 6.9 14.1 16.8 8.8
¥lso0 53 7.8 10.3 7.0 9.8 11.7 5.7
4u|100 5.3 7.5 8.7 7.1 8.7 104 5.0
HA500 5.3 10.7 15.8 7.2 16.5 19.3 10.2
EA4H000 5.2 10.3 13.8 6.9 15.6 17.6 9.2
i) 54 58 7.8 7.0 7.0 9.0 3.9

4] 54 8.4 11.8 7.2 13.6 15.1 8.4

2, w3 e deet 2%, AF ulart FasiA|Rte wipelae FAol
TR FA 22U @Y Y Fa3M4 vl FUS AU & A7H
2 wje FAY 22U oA Y& dobrlrh

2) AT Y =0 ulE i) FA, S22 oA Y

Rol AelFolME NIRRT} Bl WL nxE e Tl Rl
olulicitel %t Hoz gAsojTh Fi, ﬁﬁ-r-&ﬁﬁl«l A2l v
o] PusslE WAL Rolx ggton], ol wWE FUY Yol AsEe ¥
4 gledch.

HHYu(2s t.‘a‘l’iﬂlﬂ) HeUuliD MU0 :wm ) |
%o ZH

(2% 3-2] AAFZY|Y 528 A 8o o} vl FA HY
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NEEH MES DC SMEHS Yy 1 R4S DRIIX H23 A L

Z AgdnFojulel eteiulete] w3 AXEFP vla AY Az AAFZYY] 25
ol 2oy Ael7e} geteju] 1000) M Me)RolM vl AAE dgich o
A A AAe] o] HARFAH) 250) A3} Jjeteyu] 1000u] A <o
22 ol Q& Ao Ty 4 gloul, sy g Hyrid FAFIgH|
7} B} BAL 29e e AAE & Aotk oY Ad: FE=UY ¥
BoT ¢ 4 gt

g)atedu] 500u) EAey ANe| 7ot MARZequ] 25u) e Ae]TFolM Py
e Uehta] elotch L} o]gle) BE AelFeA By A ¥ 5 U™
th. &, Bputenu] 5008 MY MezlFet NAFFNu] 25u) MY ANt 2
zue] gare thE Mol vt &A Uehd AAE A& 4+ Arh

azey Yoy Py EU} 3 5 UHY 4+ ATt

50.0
400

gz2y 00
(my/ka) p9 0

100
0.0

X & SRR B 5 Y B e e e 3
waos YRS W10 BH00 S4E100 R 4|
Yu| FH

i o R

(2% 3-3] 9] S8 Algo] o0& v F22Y VY

5. F4AE AT AY A JA

Zas4E 25E 4714 vi4olB2 WAz Wies FUMSE Al
He Be olalgol dden, =g we Asly FHel Ale Aol AMdelth ol
s4 Ae 4g 2T Aol ohlel 1w Vg a3t Mstae U
3 9o 43 Alelvt f2)9] ARAME FFUch: 4L S WA Five
o Nelo] B¢ AFE whg olulspAl ANY o] YAle|th & dFHel Auw
oM A2yl Fawl4el €3 Aelsl shst 7lg2A I AU JI&=2A
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NBEEX &S N FHHS> Melgddl

gFoge) 7j& ol AE bt M Alagal ot
% Mel Al7lge) #3 23 MM e Yok,

24 wol £33 BASt] e AR WS L2 3o ¥ Rojrh. o] W
AHejol glojA TSSet VSSE AP EY ©FL ul¢ Fesich oY AYES AA
5171 #isle] WAz, AFE, FHZE, free filters MY YHL2ZEA] 1YE
o AAZ HBE ¥ Yol Y A7t o] FojHo} G ZHoltt EE FEUAANz
(7] R g7 2ol Y 582 ATt o]FA7|= 3, UE ol 83l M F
H2)str] Aol WA AXe st o]Ffolof @ Jolr], ol¥ oA & Jj&2
J1&ol MXE HAbsrte] AMel Ao ¥rtHes AXJt Jbedt §RE AR
olth. ¥ A7 1998d 64 ~8Y =AFYANelFe S Melgo BE A8l
22X 1 JFs4de AAHAT F, [E 3-16]01A4 ol A= AHY)AA71&
AR A2 4E Agste] voloiztuizt qialputg ol gt A2yt FAolth. wiE
49 7419999 14 14 VY A% 7]Eq YUY A4S 4& + Ach

[ 3-16] Qeloiziutz} atFfute] a4 44
pH COD T-N  Alkality NH¢-N  NOs-N 05

(mg/L) (g/L)

qQf 7.3 120.8 49.0 440 640 2.2 6.8

UF Ae|4 7.4 76.8 44.8 360 510 1.4 5.8
UF Reject 7.3 107.2 47.1 420 570 2.0 6.2
RO Ael4 8.3 0.6 0.8 10 8.3 0.1 0.8
RO Reject 7.3 114.8 64,4 510 690 2.4 6.6

olwj AHER A4tFue] B4 polyamidxlPe] RLBA A7 1,0009 A& AHE
st ER Woloize] Fe wye Yoiaintg A AR ol HFd 9
$HE RolBER o 2 vEY Ae4E gt FAE Atk 2N, E Ve
2| A% ANz DAL 7129 MulE o]8¥ 4 drke RE & + AAch

Eg, £ 71&S Uoloiaiuiol YA nlXel4+E AEUSR W2, divd
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oA WY uN2+E YAZE HEe FEE JMsditle A& Az 9
oh ol BHL, Aeler F4E AHY NARA Fo|go] sHsdli, ulAe
9 ZF VAFZYuI29] "EE Jbs AT, w4 F o] Alae
T A2 HEUA JH$2 AT @ BRE AU YUtk oA A4
o B2 Y ste HY4Y 2uigs Aol 7HestAl © Slolth

233 - 285)

free filter
4
gh9]of 2} e
¥
SRS L o | AARRy]
¥
HEZYRT

[ BAE ] uv4 2=
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(& 3-17]) % FHE Nejaz}
2y |aga U/F 2 R/0 4}
A B c D E
BOD 8600 |1500(93.5) | 230(97.3) [1930(77.6)| 0.1°]3} 70
0D 1500 [1200(20.2) | 350(96.7) | 1430(4.7) 2.7 140
SS 2800 | 950(66.1) | 0(100.0) |2300(17.8) --- e
NHq-N 500 | 500(0.0) 460(8.0) | 500(0.0) 20
PO4-P 120 | 68(43.3) | 55(54.2) | 84(30.0) 0.16 5.4
N-Hexane | 140 | --(100.0) | --(100.0) | 23(83.6) - ——-
Ne ++ ++ ++ 3 +
oy =& 43 ++ + NH 4l | E8 o3

sR/0%} A 2)A] U4 U/Fe B R&44

NBEXH: M2 DE JSAHS Mgy 1 S22 DRI A

A E2|MEA, B: Zeoladz JEYUA, C: HER LA,
D: &2lojn|=Al, E : ol EA NEELAA
v ABE, - BlE, () = XNeEE %

ute] Mduje] -9 uio] ajWe My o] 379 FoY fbolch [ E 3-17 ]

AMAYH ute] A2} M2l 44 E2 Uehlgith [ E 3-17 ]9 Nd
Booiute] Z FelolZUR UEIAIL 5L Z¢ Eelojule|=Ae X
2}t §& Ao ueixich aeul, e duYe] EAle Al g4t WY
d@ol olch o]y UM Hrh AF7F AMEHelof & Aojr}.
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RNEEX 8% 0T S4OH Helgyn 1 2422 DRI S0 Y| e

A4 4dE

L B AlAge] Aol o 71z EAAL st e sl
H7ILRE AWF o]F UF/R0Y el o] 23] Bl Y4F B F4(%
t oA o] Y42 o]§7Hs) 2 o3 YWtor FPsidr)

2. @/ga=RE 7)@9 UASB(Upflow Anaerobic Sludge Blanket) & ThAMZAR
"IIWAE AAstH L, UF/ROUAE whe] 2HE2 AEIN QE w40 Y
¥ REg dAstact

3. ¥/ AeIM Y] F-7E2 IV VY vjadte HESIGen =YY
FoAMZ ¥RHELAE AASI: Aol Mel&gol o2 WM FYF ¥7
€39 AA: YL Hlsigich

4. TehM AA2E FAWL FEsTY WLUAE AN FEvSE FHe 2 e
3te ARolM ofE fdlo] wugel §BE FEXF vAYEG LY H4Ze
TUE WYel-AL7t A=Y Fdol e AEYE wHch

5. Uity F Wrlaspy, 31z AN4+E YL slo 3P
4E FAL A2y $£AL sHo] AKTAE AFY $H] FAHAUL} ol
Azte v o] YA YL e Lo Sy 5o 4ES 3
L2 vjAFR ALt {71824 FIIARUE FHANLLEN A4 4o
Aol Y& =R Ath=s A& WHFE= Ao}

6. Toiztete] ¢ AL 4 & QSO MW, 10,0000142] #7182 A

@ 4 AT o242 FAEL UoAzolNE MAY 4 Yrhe A& Uehdch
o2t AL A F FhzE vt E shte ol it}
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7. §roloiute] AP upe] FH &, cut-off range molecular weighto] W& E&
o] Wizt 2z} cut-off MW. 7} 4% EEYE I/ Z%e 22eu ¥
lAst Hel47 Rz Ael4d 2o $4%ch E2Y 278 EEP] AriioR
£ 2L 15%8 o] Yoju: HAHA oju] o] EFFe IS vXe &
A5o] EZo] WAHE Azttt AAE Rola Arh

8. Qlodzte] E&Po] PP uAE FLU HAL2E FP£ FEF DAY
g} g 2 4BIAE UL A2 Yepulch

0. Qeloiztute] A&edel &% o UReld e Y WHS g FIY Uy
Ao Pzte APiol alem 7Awto] Yol e] gel formationo] UoidEE
&Ju]sle Fztolth

2)3 citric acid® pH 42 2ABY Foll AN AAY A E&YLS o e
o) ESE SXYOTN £ UM o] 8% YA F§ HFilw4 Ao
gk HASI4E of 6rztoitt 18 AQY 4 ok 2 AHAERY
AAA 3 308oict 2R M Yol ehs WA Azt Rela S dohddich

10. dArRute] A2 $&4e Nelfe] YUt £ Ao A olofAHEA TS
o AL 4% Asixn E&Fo| Asixln] o] =y Wado] Lielyteh oA
& 27)1%¥ Yol Y=L njAEo] ol scalingo|L} metal oxideoll &A% =
gygolehs ARE AUl

11, Jatzale] AL B AR HAE BE @Rl glolA 90xo]4te] ALE el
wict,

12. 9AtRute] 29 wuiyl dalg UFEa43e] Griaat 1z fodol &
& ¥stct.
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NEEX: 8% 0T [6HS> MALH O SA4S2 DRI dHST MY e

13, ANAE2e] Hegdd HdYE ol VAR HF$ 1.0 % B0 4%
e  BfCitric acid2 pHE 42 2AY 20 JAY AL Ysich vy
BE 8-9A17 Aol 1A AN ALtk 2t olueke YABH Y] B
ol ZA A& ¢ 4 Addeh

14. dule] H2H AE 23U FF AT UY E&P) 2 JBg FHM
Hol 5558 & 4 e FHES 70 2 VA AL

15. AR Foqule] EAURA wleto g K05 A5l Az|sto] 271448 NU'-N
¢} protein?] & 43R, NOy-N= F7loh= A48 ddrh

16. REA 2] Ao FIIYTF pHet NOy-N&= F7lsl9d3, color, R4, NH'-N
22 vy A shect,

17. 23 el ZyAe|e F¢ Alde] F7144-F phHet NoT-Ne S71EI9lT,
color, 3A&, NH'-N Z2|3 g2 Zrasich el o&gte] Nejohe 4
Aol 7} flalct.

18. o2& H0: & UH Aelsidd of 4X%e 0y Melst JHg dAEz, Adg
A AU 2ol rivtg ek

19, Wuj= chRFol 2.3 x 10°, Salwonella-higella 1.7 x 10° (cfu/ml) W&o}
oo e&x e 4A e BT AldE g

20. A2t @EAe|(4 hr/) ofulo] thdle} F(Raphanus sativus L.)FAMg o] &

Sto] ot YAz} 30 vl HMulselME Pokg AW 1do] BT ol 3o @
EMeE F3to] 48 dule Yokl cistd FBE nlA ) Qglct.

—183—

o
(Pt
®©
ton
o
op

il



21, BARFAe] 39 FulFe] FuTH DR £l Wator} FulFuc)
£ WA 4% Aol g Bach

22, 319A0 YHAELE & RVEY0] 128 Hrl 6894 FF 24K Fton
71I}E 1FRche 3Fuicl & Fe7t B8o] F& A Adrh Y, e
ote] ¥l Y- HAu|RETH= dHo] A2 stfeut O el ackx] 3A] ¢
o} Fxlgel ARE ¥ 3talcth
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SUMMARY

Development of plug seedling, bulb and cut flower production

technique by natural nutri-fertilizer application

Plant height and leaf growth were promoted with 100x dilution of
nutri-fertilizer by soil drench, and were markedly accelerated with 10x dilution of
nutri-fertilizer by foliar spray in plug seedling of Pelargonium and Salvia.

In fertigation of natural nutri-fertilizer application, growth of Tagetes and
Salvia was somewhat decreased as compared to nutri-fertilizer of Horticultural
Research Institute.

Specially, plant height, leaf size were strikingly enhanced with Masterblend
application. Plant height, leaf size, dry and fresh weight of Pelargonium were
promoted with 100x dilution of nutri-fertilizer by soil drench.

In application of nutri-fertilizer on Tagetes and Saluvia, plant height and leaf
size were markedly accelerated by 25x dilution by soil drench.

Color of plant was appeared to deep green with 25x dilution by soil drench
and 5x dilution by foliar spray of natural nutri-fertilizer application in Tagetes
and Salvia.

Plant growth was notably enhanced with soil drench of 50x, 100x and foliar
spray of 2x dilution in Cyclamen

Growth of Pelargonium was remarkably increased with 100x dilution of soil
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drench, but increased with 25x dilution in Tagetes and Salvia

Change of EC and pH in plug soil were no effected by nutri-fertilizer and
also no effective.

other fertilizers treatment and microorganisms of plug soil after fertigation were
Yeast and fungi were not detected in all treatments. It was not shown any
significant characteristics with 5x nutri-fertilizer treatment.

Charactenistic of colony cluster microorganism, in terms of a shape of red

blood cell(3-4mm in diameter), was observed with 25x nutri-fertilizer treatment.

Dominant of yellow colony was detected by Masterblemd solution application,

The spaces of actinomycetes in control was different, in terms of a shape of

colony, from other those of natural nutri-fertilizer and Masterblend treatment,

In application of nutri-fertilizer of Tagetes and Salvig, plant height, leaf size,
N:P:K(1:1:1).

fresh weight and dry weight were markedly accelerated by nutri-fertilizer mixed
In application of nutri-fertilizer of lily bulblets, bulb weight, bulb diameter
and number of scale were increased with 50x dilution treatment.

Plant height was increased with 50x dilution treatment in Lilium oriental

Tulipa gensneriance L.

hybrid cv. Casablanca and Lilium oriental hybrid cv. Le reve in nutri culture.
In nutri-fertilizer dilution treatment, It was not shown any significance on

‘Golden Apeldoorn’ and Tulipa gensneriance L.
'Apeldoorn’ in nutri culture.

No. of flower was increased with 10x and 25x dilution treatment in Lilium
culture,

oriental hybrid cv. Casablanca and Lilium oriental hybrid cv. Marcopolo in nutri

Days to flowering was accelerated by 10x and 20x dilution natural
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nutri-fertilizer in Primula hybrid, Viola tricolor 'Majestic Giant White', Viola
tricolor ‘Majestic Giant White’ and Calendula officianalis 'Orange bright.
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NSEH: MES 0T SMHHS ALY O SA4S2 DI ART A WL

H 2 & HMARZYY AlZ0f| 28t plug seedling,
F2|of U HstA el e

13 A4

EL ARRZRE FFis f - T8 YA g8 ARPY EAES A
2 dedidl da2e B Ag4s ElE AFHEAM & MEE metabolites
& AASEM A dFE A A

A AYQAIAZAN AY FAYE FEE oy FHYESE EF ET
Aol g3te HHPAM MBS energyd) T@elth ©] energy?l €@ vz
RIEEY AoetAQ dae EAFEY 0§ 2 AMolth, qU]d HES F4A
Bolu AaisistEd gAdAE B4AQY 4489 4UH W5y Aot §
8] AEAM7E FARAA wolstAM AzEE A% (growth)3} U € (development)d
FHoln FAHQ Wade ASHY FE(ALR)TTol Aol /A7 H2 £@
N2 A 28 + A €

agle2 ALxr)9) YR F5 2 AEAY A3 vdd d5HY
Qgg X2 o] Al7le] FeHoln H¥AHA A dD3] TLY FE
c}.

33 AYHA A (plug seedling production) ¥ RFE A9} FEAL FA A
et el gguele 29 FHAPA wek oplet FES EFd AHAHA IFE
o) gk A4sE SN EEL A9 Ui YR FYHR glen aRE
zZt 4% no how & AEFA o gozx FAF 2 =7 Ued ¥
oA 4t FEFMLo] AlF AFd Tk

(=] .
mw
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# AFE W 3299 24Q FUNINES o8 BAHE RAGN|T}
F9 A3NHE plug seedlings] 271487, T2l R AsAA AAQu)9 A
A9y % $=E¥ AFE AN AAARY A Ao rxAEE duA
TR
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Aq23d A= 9Py
L. Plug seedling®] Z7|4%d] vlX& JQAFFHv)9 &gy

2 AFE 19%6d 49%E dFdsn sus 4dd L Ag2HUdN 939
oo, FNARE 3F A (Pelargonium hortorum), AvloH(Salvia), il Z
E(Tagetes patula L.), &AW (Cyclamen persicum) AH43t3c}. Z+ AE9 F
2 162 cell9) plug trayel Ball mixes (special blend No. 1)& HE234 134
BFaRen Z HaF 207048 4eE oz AAHGCt FALolE 3Y4 194 4
F Gulg M on guixe WY ESPFd gUAv 9 FYL o] 43
AL YujAe] FEE FAEE dzTE YA, shug, YAA(E DE A}
43de. BAMEL 2 Aed 2%, d27(PF x 9F), DEF, AANF 5&
ZASITE & A9 4389 AA QAR _

tdE £8 ¥ Y FFLE EY 1gg FITH FTHT 10mle] @GS F
05mle] 45N Hatd F5AL 108l 10744 05-45miy A s, &z
9} sample® 0.lml¥ petri-dish WA ¢ol =2 £ 35C wiF3 Ayt v Al
T 2§ ux, dHF B§ wix, ER, F%o] £ w2 Nutrient agar
medium, ISP medium, Saboraud medium2 AHE3ttt. wl¥o] ¥ sampled
colonyAl+ & F v|AEE A& FXNE FHHAY.
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Table 1. Dilution rate of natural nutri~-fertilizer used for the experiment.

Dilution Treatment method

rate Soil drench Foliar spray

1st 10, 100, 200, 300, 500x 10, 20, 30, 40, 50x
2nd . 10, 100, 200, 300, 500x
3rd 1, 25, 50, 100, 200x 1, 2, 5, 10, 20, 50x
4rd 10x, 25x, N:P:K(1:1:1), N:P:K(2:1:1)

2 JAF T Q7L F2dEF A% R AEAA oXe 52} 79

€ A7 19969 1095H dsdgn s 44 2 AU F3P3
deov], FAAEE F2A3A W (Lilium oriental cv. Casablanca, Reneve)d &
#(Tulipa gensneriance L. 'Gold apeldoorn’, 'Apeldoorn’)& AM§-3t%t}.

HAF T AN E o8 FudAYdNE FFH7A 0l 6-9cm? Lilium oriental
cv. Casablancaz-7& A2l7 100+4 A4 s Tap Water ¥ Yamasaki ] #4]
EEAE Q2728 Ju)E 5%, 10x, 20x, 30x, 50x2 343t 2¢o) 1Y E
FaFHgE FAG. ZAMNEL Z HYd 23, 95, 7F, TID, QWF,
chlorophyll ¥4 §& =AM

AATTYuE ol8¥ nFA AN 4YolA Yo B Tap Waterd
2T 2ed Hul§ 5x, 25x, 50x, 25x + KHzPO,, 25x + CaClz(7%), 25x + KHoPO4
+ CaCl(7%)2 ZATF Helsigdon FHY H &= Tap Waterg dl2t23to o
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vl & 5x, 26x, 50x, 25x + KHoPQ, 25x + CaClx(1%), 25x + KHPOg + CaClx(1%)2
ZAEF Mt 4y L £Y 72 A2yl HAsid A dug
50/1wk¥ & EFdFaAt ZAMEGLS 2+ el 23, 833, 3, Msis
A, 2373%, £37], B pH, EC, A3F(1HH, 284, 34%A), 84 §
< ZAE AT

HAFZ YU E o8¢ RFA AL d¥AM HY¥ S Tap Water& di2+
239 | 10x, 25x, A Aujo] Bzu|8E HJstd N, PKe #§3u& ztz 21101
#1111, Yamasaki “relA E&ES R FAYulo) AAdHA BRAE JME &
29 ZAWRE AYsct P& EFa¥ARd FAsod FAd du|E 5¢
/Iwk8 & EFFFHACY. ZANEL & A 24, 4%, 45, 994, 4,
37|, AL 2dF, HesE A8

3 AAFTAHE o] & SF FAAuA HAFdAv e BF AY

2 97 19979 9¥R-H d3dde % 44 € A2 93
oY, FAMNMEE 2FFA ZY B (Primula hybrid), R (Viola tricolor 'Majestic
Giant Yellow’, ‘Majestic Giant White’), &2 3}(Calendula officianalis 'Orange
bright)& Ah-&3t% .

FEES WETE %9 388 Masterblend, FAFTYv]E 10 x, 20 x,
30 x3M3te Ay 2 AAFF A 10 x9 25 xYujo] & H
7bate) NPK#3& 111 21112 23t At Plug traydl stFate] 2
ob¥ XEJ AT 2074MY SitEo2 Ao 3dd 1¥Y YuE A,
ZAE L 27, N8 2297, BF, £271012, AR)5E A
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NBEX: M3 DC SAHS YRl 0 A4S DRI dH22 N W

4 AQFTZYY) A go) B 7HA) AHA2RES A% R FAA OAE 9%

B AT 19989 9¥UREH ©3Uttn N 4P R AUAAM P2
ow, FAARE 23}FA nF(Capsicum annum L.), EvtE(Lycopersicum
esculentum Muwr) 2 w3(Brassica camperstris L.)& A& 3t

gy FAAMMAIY BALFAY HY HY FE& FHEH7] AT dYA
ESEES URTE 3o FAFTRE 10 x, 20 x, 30 xFHFE A3t
Plug traydl S&&a] Lol oujd] T2 g AY HSF g ¢BAA A
}Ac, AME S 2%, A5, AAF, AEFFE ARG

23AHuiAle) BA ¥E A dYe FERES d=2TE dj9 Husd
Masterblend, HQAZZ R & 10 x, 20 x, 30 x3 A& st agdan HAF
Fu] 10 x9 25 xYuld HuiaE Hsiste] NPKEZFE Ll 2112 ZA
o Aelsdch Plug traydl %33t oty I E6 Mg 20444 SRR
Aste 3do) 1Y GuE At 2AWELE 23, AF, AT, JEFTT
& 2, |

A34d d3 9 nF

1. Plug seedling® 271449 wlXx QAFZAu| 9} HH7H

7. 13 44

AtEe ERVFA 2000 HHFEAH 2% 434mm, L9 A7 166 x

284mm2 7P FAHASH, QAAHY ALE 10 HHFEANN 2Fl
392mm, 949 A7lE 132 x 21.8mmE 7MY FHAHJAHE 2).
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Adujole EGBFA 2008 YoM 2FL 462mm, ¥27le 204 x
178mmz 7Hg FAHAoD, qEA Y F ¢ 10 M sEANA 23 452mm,
d271E= 184 x 16.0mm= 713 I HJTHE 3).

ety AekEs Addole) plug seedling 71 Ao glojAe) Al FAAN
RoE EGEFL o I Yo Algdy.

Table 2. Effect of natural nutri-fertilizer on the growth of Pelargonium

hortorum.
Treatment Dilution Height Leaf size (mm)
method rate (mm) Length Width
Control® 230 & 98 b 158 b
Soil drench 10x - 400 a 156 a 256 a
100x 424 a 158 a 256 a
200x 434 a 166 a 284 a
300x 372 ab 150 a 246 a
500x 28.2 be 108 b 172 b
Foliar spray 10x 392 a 132 ab 218 ab
20x 310 b 104 b 168 b
30x 244 d 98 b 160 b
40x 254 be 100 b 158 b
50x 270 be 94 b 150 b

® Irrigated tap water
¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 3. Effect of natural nutri-fertilizer on the growth of Salvia.

Treatment Dilution Height Leaf size (mm)
method rate (mm) Length Width
Control® 234 d& 120 b 98 ¢
Soil drench 10x 382b 158 ab 142 b
100x 394 b 176 a 152 ab
200x 452 a 204 a 178 a
300x 36.8 bc 164 ab 14.0 ab
500 3o 136 ab 12.2 be
Foliar spray 10x 452 a 184 a 16.0 ab
20x 328 ¢ 124 b 104 be
30x 306 c 136 ab 11.2 be
40x 218 d 110 b 96 c
50x 36.2 bc 13.0 ab 12,0 be

* Irrigated tap water
¥ Mean separation in columns by Duncan’'s multiple range test, 5% level.

Y. 2x 4%

124 493 293 Aex9 FAGe|2 JuEARTE FAD v Ay, WS
E, Ao} 25 AFERGE ¥k 108 HHEsEdM 23, 94377 £33
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Ak AetEe] A o] 40322 JAFY v EFSUoy oE=, L]
ofo] 7§ HAdYu|M |7t dz2FA AAFY) vl HPo] i FiHE 3
€ HATHE 4, 5 6). 1T Ao AFgy] FHA H2d s v FdLE9
FAR 719d 242 AlsHY A5 vFda ARG Hrtd did A7 &
=

Table 4. Effect of natural nutri-fertilizer on the growth of Pelargonium

hortorum by foliar spray.

Dilution Height Leaf size (mm)

rate - {mm) Length Width
Control* 38.1 ab¥ 160 a 248 a
10x 403 a 132 b 210 b
100x 312 b 108 b 172 ¢
200x 312 b 114 b 173 ¢
300x 286 ¢ 106 b 161 ¢
500x 269 ¢ 107 b 166 ¢

* Nutri-solution of Horticultural Research Institute,

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 5. Effect of natural nutri-fertilizer on the growth of Tagetes patula L. by

foliar spray.

Dilution Height Leaf size (mm)

rate {mm) Length Width
Control® 692 a’ 344 a 215 a
10x 536 b 251 Db 174 b
100x 484 ¢ 20.7 ¢ 146 be
200x 455 ¢ 183 ¢ 13.1 be
300x 511b 211 ¢ 153 b
500x 485 ¢ 22.0 be 156 b

® Nutri-solution of Horticultural Research Institute.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 6. Effect of natural nutri-fertilizer on the growth of Salvia spp. by foliar

spray.

Dilution Height Leaf size (mm)

rate (mm) Length Width
Control® 658 a’ 230 a 219 a
10x - 393 b 147 b 137 b
100x 248 ¢ 11.1 c 104 b
200x 225 ¢ 106 ¢ 94 b
300x 229 ¢ 109 ¢ 95 b
500x 238 ¢ 109 ¢ 95 b

* Nutri-solution of Horticultural Research Institute.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.

th. 32 A1¥

At AE5E 515u]E Masrterblendg EFRFHAS W 23] 722, §
A7} 268 x 45302 /M4 EAHReH, 2 Lo E 1002 NE FAd
£ EQgpFA 230 402 23Q. 437], BAFH AEFAME FAG 2
ol ATHE 7).

Azee gy s50ul, 1008 HHY FEo EFBFAT 26 M@
oo JuATNEFAM 2ol Z2 536, 545 5312 7HF FJENLH 932
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71 26W A AAYu e EFBFA Tt 325 x 471.252 7HY FAHAD A
A3 AEF ¢ WY FgolAn. ety dAdquae 7t shetu g el T
Bl &) Ago] g4 F7HEIATHE 8).

el 2=+ &38| E Masterblendd EFBFA A 27o] 1308, 4277} 595
x 3552 7b¢ Ao dAduAele 258 N EFBFEAMYTIE 2]
1168, 427)& 520 x 30924 stsu|agt {HAE AAE JebHJATHE 9). 28
U AEAMe ML stetujgd] wls 258 A} EGuFA T 5 MW G
AEEAN TN L 54 g Hof ARsA BAHN=2Y 1, 2).

Ab)o}= 28N B Masterblend® EY@FA NS ®W 2Ao] 1313, 927
7} 322 x 3022 7HF 3 HAon HAYuiA oM 259 HAF EFBFH
F7b 240l 1033, 9271E 290 x 27.32 7t AFol 2ASAHE 10). AMF,
EFT E¥ & ZFolAch AEA gL e rd w&f 254 A4Y EY
w2 onf AN Y FALEANYTFAN AL 4L HAHIHY 3, 4).

AL ZE A& ol EGRFAET/E dUARH T v RE
Azel Frtste A%E JeRRUTE

Alghy, ol 2=, dujole] B9 HdYu|o] ws) 3eu] & A Masterblend A
T Aol FASR oY Algetde e 238 HAYuE 50, 1009 4
3 EGBFEATYG 29 AP JALTAY TS S g vlE AFo] S5
A& Jetdd

Aaqu g Fxd oM Yoz ALEHAL F+E BE A EC] 100% LA}
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Table 7. Effect of natural nutri-fertilizer on the growth of Pelargonium

hortorum.
Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width (g) (g)
Control* 26.2 i* 127 g 200 h 0.305 0.054
Soil drench Masterblend’ 722 a 268a 453a 1.779 0.185
1x - - = = S
256x 41.6 cd 172 b 2810 0.511 0.076
50x 363cde 150c 244 d 0.350 0.051
100x 410 b 151 ¢ 268 c 0.610 0.084
200x 332 fgh 132 de 230 ef 0479 0.076
Foliar spray Masterblend 44.4 cde- 16.8 ¢ 280 b 0618 0.092
1x = - - - -
2x 346 ¢ 154d 241 de 0355 0.046
5x 315def 136de 219 fg 0333 0.045
10x 328 def 129 ef 212gh 0338 0.041
20x 289 hi 117 fg 201 h 0.286 0.045
50x 310gh 118f 205 gh 0379 0.072

® Irrigated tap water

¥ Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media.

* Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 8. Effect of natural nutri-fertilizer on the growth of Cyclamen persicum.

Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width () (g)
Control” 372 259 d 393 f 2.270 0.230
Soil drench  Masterblend” 472 bc 292 bc 438 ¢ 3.216 0.267
1x - - - - -
25x 495 b 325 a 472 a 3223 0.272
50x 536 a 298 b 465 ab 3163 0.306
100x 545 a 298 b 450 bc 3277 0.301
200x 379 f 264 cd 418 de 2621 0.244
Foliar spray Masterblend 375 f 252d 402 ef 1.966 0.203
1x 381 f 216 c 436 ¢c 1995 0.186
2x 53.1 a 296 b 457 ab 2948 0.272
5x 443 cd 217 c 432 ¢d 2622 0.238
10x 39.7 ef 264cd 410ef 2200 0.199
20x 427de 263cd 399ef 2304 0.228
50x 385cd 264cd 406ef 2020 0211

% Irrigated tap water

Y Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media.

* Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 9. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.

Treatment  Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width (g) (2)
Control* 634i* 299 h 214 g 0.648 0.069
Soil drench Masterblend” 1308 a 595 a 365a 208 0.199
1x - = = = 2
25x 1168b 520D 309b 1838 0.167
50x 1066 ¢ 496 c 318b 095 0.101
100x 86.0 f 390 f 282 d 1.080 0.121
200x 854 f 366 g 258 e 0.796 0.087
Foliar spray Masterblend 999 e 450 e 297 ¢ 1.383 -0.127
Ix - - - = =
% - - - - -
5x 1030d 471d 284 d 1.298 0.120
10x B72 f 395 f 279 d 1.023 0.101
20x 824g 369¢g 260 e 1.058 0.109
50x 747h 3l4h 238 f 1.268 0.120

’ Irrigated tap water
¥ Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less
growing media,

* Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 10. Effect of natural nutri-fertilizer on the growth of Salvia spp.

Treatment Dilution Height Leaf size (mm) Fresh Dry
weight weight
method rate (mm) Length  Width (g) (2)
Control® 306 i*. 161 h 140 f 0284 0.038
Soil drench Masterblend” 131.3a 322 a 302a 1699 0.176
1x = ~ = = =
25x 1033 b 290 b 273b 1351 0.133
50x 805c¢c 273¢c 247c 1113 0.112
100x 692d 233d 206d 0621 0.082
200x 517g 207 f 179 e 0.465 0.059
Foliar spray Masterblend 693d 189 ¢g 208 d 1.055 0.107
1x - = - - =
2x - = = = =
5x 628 e 225de 213d 0790 0.089
10x H2f 219e 203d 074 0.094
20x 533 fg 197fg 177 0.637 0.076
50x 420h 195¢ 177 e 0.783 0.095

? Irrigated tap water

Y Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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JAu}x 2] plug seedling cellW soile] pHSt ECSl Wstel= A 4FE 91X
2 gfstoy IEE(25x, S0x)9 HAYuIANAA ol F=(Tagetes)] H4E ©@a
L £2& Byoy BN ddFE oA FEL ofd S EAY 4+ AN

Table 11. PH level of plug tray soil as influenced by certain nutri-fertilizer soil
drench in plug seedling culture.

Treatment Pelargonium Salvia -  Tagetes Cyclamen
Control® 5.75 6.08 5.90 6.24
Masterblend” 553 6.04 6.30 6.00
Nutri-fertilizer 25x 5.72 5.98 6.26 591
S0x 5.83 6.24 6.34 6.20
100x 5.88 6.34 6.45 6.18
200x 578 6.12 6.50 6.32

* Irrigated tap water
Y Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media.
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Table 12. EC level of plug tray soil as influenced by certain nutri-fertilizer soil
drench in plug seedling culture.

Treatment Pelargonium Salvia Tagetes Cyclamen
(mmbho)

Control® 0.07 0.07 0.07 0.09
Masterblend” 0.06 0.07 0.12 0.07
Nutri-fertilizer 25x 0.09 0.25 0.42 0.08
50x 0.08 0.17 0.24 0.08
100x 0.07 0.13 0.15 0.07
200x 0.09 0.08 0.12 0.08

? Irrigated tap water
¥ Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media.

ERY FFole ZE HFAN HAE&HA oy JAAHE AR A e
EY 1g% 074 - 1.4X10°9) vl go] AEHE AFol AAUHE 13). Av) 5x ¢
AR ASE vAEYd S Fotg + UALH 26x EFEFAHHTAME
74 &d7t 258 A& 3-dmm Fx 27| EAYHA colonyd A= p]AE
B&= At MasterblendX 8] 79 %= =@M Fdo] gl colony?t $HF L
2 JEiyth, $ATe EXE colonyd] RYo2 ulFo B o gz vd B
T F& & HHFAAN LAY YAFH & Ao AU
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Table 13. Incidence of the actinomycetes in plug soil by natural nutri-fertilizer
and Masterblend solution treatments. (Unit : CF.U/g" soil)

The number of (ea)

Treatment Colonical

total plates counts actinomycetes Characteristics
Control® 2.20x 107 230%10° (1057  minute colony
Soil drench 25x 1.10x10 0.2%10° (0.2) -
Foliar spray 5x 0.74x 10 40x10° (53) shape of erithtocyte

Masterblend* 1.40% 107 13.0x 10° (9.3) yellow

* Irrigated tap water.
¥ Percentage of actinomycetes in toal microorganisms.
* Masterblend 20-10-20(N:P:K) is specifically designed for application to soil-less

growing media,
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Fig. 1. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.
by soil drench. (Left to right : Tap water, 25x, Masterblend)

Fig. 2 Effect of natural nutri-fertilizer on the growth of Tagetes patula L
by foliar spray. (Left to right : Tap water, 5x, Masterblend)
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Fig. 3. Effect of natwral mutri-fertilizer on the growth of Salvia by soil drench
(Left to right : Tap water, 25x, Masterblend)

Fig. 4. Effect of natural mutri-fertilizer on the growth of Salvia by foliar spray
(Left to right : Tap water, 5x, Masterblend)
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Fig. 5. Effect of natural nutri-fertilizer on the growth of Tagetes patula L
by soil drench.

Fig. 6. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.
by soil drench. (Left to right : Tap water, 5x, Masterblend)
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Fig. 7. Effect of natural nutri-fertilizer on the growth of Tagetes patula L
by soil drench. (Left : N:P:K=1:1:1, Right : Masterblend)
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Table 15. Effect of natural nutri-fertilizer on the growth of Salvia hybrid.

Time of Height  Leaf size(mm) Fresh weight(g)  Dry weight(g)

dilution (mm) Length Width Top Under Top Under

Tap water 4145¢ 2030d 1966d 030e 0l4b 005 0.02
10x 875 c 3105b 2975b 078c 012b 009 0.03
25x 8l10d 2795c 2405¢c 069cd 006c 008 0.03
N:PK(1:1:1) 10370 b 3670a 31.06ab 114b 012b 0.09 0.03
N:P:K(2:1:1) 8060d 2810c 2475¢ 061d 008c 008 0.03
Masterblend® 11940 a 3660 a 318 a 125a 022a 0l1 0.03

*N-P-K = 20-10-20, Chemical fertilizer

YMean separation in columns by Duncan's multiple range test, 5% level
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Fig. 8. Effect of natural nutri-fertilizer on the growth of Salvia spp
by soil drench.
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MNEEXN T 1T [SMHS MALEY O RS DRIPIIX dHF T UH] N

2. HIAFT A7t F2HSE A% L AREAY vAE &2 7

WY FT FAAWMA AAYHE 50x s BFE MFAA TS
452g, 727 232cm, QWS 1502 b3 FAHMUY, 283 G4 §Fe A
Aq] 10xel ¥ A Hel P ZF FrHst A cHTable 16, Fig.9).

T2 HAFAEY FAY FAAMA Gl Casablanca Wi A9 HAdy)
FTE Azl fAxt A e gtoy HANUE S0x A My
AN 2% 12467cmZ di FAHYOCH, HANME 5x HHE CaCLe Y
Hete HANE & 26x HAF KHPO: & CaCh® &% A FoMNE 25 1
A}stAtHTable 17). Le reves] lolMe Azt fo27t A9 vetdas st
o HAYuE 50x HAHE HedTM 2 14929cmE da g o, 149
HlE 25x HMFE CaCLE& EYF A7t AQYuE 25x M F KHPOs o
CaCl® £8% AFdMe 2F 2ASHEAHTable 18).

B 42y FAAud P e Golden Apeldoorndl A$ HelAelte] &9
A7 A9 detgA gigton, HANRY 10x HHFE CaCLE &5 Aelve M
Y& 10x HMFE Nutrition®} CaCL®& ERE HFdHe =F 2AEAY
(Table 19). Apeldoorn®] 7%= Azt fFA7t A9 vehdx) gston, HA
QY] 10x HAF CaCL® EFF A7 HAAYE 10x JHF Nutritionst
CaCLE E¥3 ANelFeMe 2F 2AMIY HTable 20).

o] A FAAMLYM Casablancat ESFF A7 $EEL Al
A A A FedM F7AKTable 21, 22). Marcopolod] oI &= 10x9} 25x2
S 4% NelFda Bh dz 383709 uld) 430, 42002 SR, 23,
A7l £EES ALY A A TN S8 ZAE JeElWAH.(Table 23, 24),
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Table 16. Effect of natural nutri-fertilizer on the growth and development of
Lilium oriental cv. Casablanca bulblets.

Time of Height No. of Bulblet Bulbiet No. of chlorophyll
weight  diameter content

dilution (cm) leaves (g) (cm) scales (mg/ml)

Tap water 3733 a" 1133a 403ab 208 ab 1233 b 0014 c

5x 3740 a 1183 a 22lc 167 c 1267 b 0.016 be
10x 3746a 1267a 320bc 188 be 1250 b 0.023 a
20x 3M8la 1217a 420ab 217a 1350 b 0.024 a
30x 3775a 1200a 378ab 212 ab 1367 ab 0024 a
50x 3544 a 1133a 452a 232 a 15.00 a 0.022 a

Yamazaki® 3473 a 1317 a 4.03 ab 2.13 ab 1367 ab 0018 b

*Standard solution in lily.

YMean separation in columns by Duncan’s multiple range test, 5% level.
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Fig. 9. Effect of natural nutri-fertilizer on the growth and development of Lilium

oriental cv. Casablanca bulblets. (Left to right : Tap water, 5x, 10x, 20x,

30x, 50x, Yamazaki)
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Table 17. Effect of natural nutri-fertilizer on the growth of Lilium oriental cv

Casablanca.

Time of Height Length of Length of Length of Flower Days to
spike flower stalk pedicel diameter flowering

dilution (cm) (cm) (cm) (cm) (cm) (days)

Tap water 1200 ab” 330 a 808 a 123 a 215 a 151.8 a

5x = = - - = -

25x 1162 ab 318 a 88 a 120 a 176 bc 1509 a
50x 1247 a 326 a 929 a 126 a 194 ab 1514 a
A* 1106 b 317 a 86.7 a 112 a 170 c 1525 a
BY = - - - - -

c* - = - - - =

25x + KH2POq

¥25x + CaClz (1%)
*25x + KHzPO4 + CaClz (1%)

"Mean separation in columns by Duncan’s multiple range test, 5% level
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Table 18. Effect of natural nutri-fertilizer on the growth of Lilium oriental cv

Le reve.

Time: of Height Length of Length of Length of Flower Days to
spike  flower stalk pedicel  diameter flowering

dilution (cm) (cm) (cm) (cm) (cm) (days)

Tap water 1387 a” 3875 a 1046 a 1379 a 1508 b 1228 a

5x 1120 c 2325 b 938 b 1050b 2275a 1225a

25% 136.1 ab 3367 a 1033 a 1200 ab 1567 b 1227 a

50x 1429 a 36.14 a 1043 a 1350 b 1771 ab 1230 a

A’ 1294 b 34.17 a 100.0 ab 1200 ab 1633 b 1227 a

B’ - = - - = =

c - = - - - =

265x + KHz2PO4

¥25x + CaClz (1%)
*25x + KHoPO4 + CaClz (1%)

“Mean separation in columns by Duncan’s multiple range test, 5% level
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Table 19. Effect of natural nutri-fertilizer on the growth of Tulipa gensneriance
L. 'Golden Apeldoorn’

Time of Height Length of internode(cm) Length ‘Flower Days to

of neck diameter flowering

dilution (cm) Lst. 2nd. 3rd. (cm)  (cm)

Tap water 4026 a° 636b 463b 856 bc 1557a 48 a 399 a

5x - = = = = . =

10x 3440a 735ab 491 ab 838bc 1169b 454b 395a
20x 3808a 683ab 494ab 830 bc 1246 b 469 ab 399 ab
30x 37.10a 758 ab 538a 833bc 1196b 454 b 392 ab
50x 3594a 738ab 533a 913ab 1084 b 470 ab 379D
Nutrition®* 3934a 82la 48l ab 1003a 1301 b 467 ab 396 a
A’ 3510a 691ab 454b 779c¢ 1128b 455 b 387 ab-
B* N = - - - - -

Cw - - = - = - =

*Nutrition : KNOs 77.7ppm, KCl 17.2ppm, Ca(H2PQ4) 22.5ppm
Y10x + Nutrition

*10x + CaClz

¥10x + Nutrition + CaClz

“Mean separation in columns by Duncan’s multiple range test, 5% level

N2EH . 8% DT SAHS MYy O A4S DRI dHSz A e 2 &3/ 58



Table 20. Effect of natural nutri-fertilizer on the growth of Tulipa gensnenance

L. 'Casini’

Time of Height  Length of internode(cm) Length Flower Days to

of neck diameter flowering

dilution (cm) Ist, 2nd. 3rd. (cm) (cm)

Tap water 4781 ab’ 619 ab 616 ab 972a 1802c 501 a 420 a

5% N - = - = = =
10x(A) 4958a 658a 624ab 9l6a 2212a 505a 422a
20x 4844 ab 630ab 608 ab 1049 a 2168a 482a 417 a
30x 4877a 599ab 628ab 990 a 2028 abc 755a 422 a
50x 49.18a 648a 645a 1033a 21.10ab 509 a 400 ab
Nutrition* 4690 ab 64l a 621 ab 1059a 1888 bc 493a 380D
A 4947b 567b 57b 1047a 1900 bc 473 a 409 ab
B* - = = = = o =

CW - - - - - . =

*Nutrition : KNOs 77.7ppm, KCl 17.2ppm, Ca(H2PO4) 22.5ppm
10x + Nutrition

*10x + CaCl;

¥10x + Nutrition + CaClz

‘Mean separation in columns by Duncan’s multiple range test, 5% level
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Table 21. Effect of natural nutri-fertilizer on the growth of Lilium oriental cv.

Casablanca.
Plant height Length of No. of No. of
Treatment®
(cm) flower stalk leaf abscission
Control 82.27 a 71.13 a 40.20 ab 450 b
Yamazaki 7957 a 65.17 a 3887 b 527 ab
10X 80.97 a 68.27 a 41.77 ab 650 a
25X 8593 a 71.37 a 4483 a 477 ab
1B 79.70 a 66.83 a 3920 b 487 ab
2111 8133 a 67.00 a 4353 ab 447 b
229 8550 a 7083 a 4467 a 350 b

* Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) : 10 x + Chemical fertilizer, 21:1(N-P-K(1:1:1, v/¥)) : 10 x + Chemical

fertilizer, <29 : ,

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 22. Effect of natural nutri-fertilizer on the growth of Lilium oriental cv.

Casablanca.

No. of Flower Days to Abortive
Treatment

flower length flowering flower
Control 3.00 bc* 10.10 a 64.10 be 027 b
Yamazaki® 3.20 be 10.50 ab 64.77 abc 0.47 ab
10X 383 ab 1083 a 65.97 a 0.77 ab
26X 383 ab 1107 a 64.67 abc 0.80 ab
IHBY 3.53 abc 1093 a 63.83 ¢ 0.83 ab
2:1:1" 353 abc 1077 a 65.33 ab 090 a
ExqY 390 a 1087 a 64.80 abc 0.77 ab

* Control : Tap water, Yamazaki :

fertilizer, &9 : |

Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) : 10 x + Chemical fertilizer, 2:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 23, Effect of natural nutri-fertilizer on the growth of Lilium oriental cv.

Marcopolo.
Plant height Length of No. of No. of
Treatment®
(cm) flower statk leaf abscission
Control 10227 b* 7037 b 5433 a 563 b
Yamazaki® 10853 ab 7760 a 5450 a 757 a
10X 109.30 a 7607 ab 53.87 a 6.37 ab
25X 109.80 a 78.17 a 55.93 a 6.43 ab
1:1:1Y 11027 a 7897 a 53.00 a 727 a
2:1:1" 11043 a 7793 a 55.50 a 7.60 a
ZExq¥ 104.67 ab 7167 b 5427 a 6.30 ab

? Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) : 10 x + Chemical fertilizer, 2:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical
fertilizer, %9 : .

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 23. Effect of natural nutri-fertilizer on the growth of Lilium oriental cv,

Marcopolo.

No. of Flower Days to Abortive
Treatment®

flower length flowering flower
Control 383 a' 1210 b 8120 a 0.00 b
Yamazaki’ 417 a 12,50 ab 7650 c 0.30 a
10X 430 a 12,60 ab 7793 be 0.00 b
25X 420 a 12.47 ab 78.70 abc 0.10 ab
11:? 413 a 1280 a 76.97 bc 0.07 ab
2alE" 443 a 1220 b 79.47 ab 0.10 ab
BExq¥ 407 a 1263 ab 76.93 be 000 b

* Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) : 10 x + Chemical fertilizer, 2:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical
fertilizer, 829 : ,

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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3. 3GFERUE o] 88 HUF FAAvA HAFTYH Y &S MY

2359 Ze g9 B 23L& FXEHF FAFT YY) 30 x ATl v 3o
e AP 2AHALY, At 2244 £XEH 38U Masterblend
AFEo 3AFTYY FHeFoM FAHAGY, 53] AAFI Yy 28 A7
10 x, 20 xS s =AM satde) 7HF FAHAE Zrd oM HAFT ]
E N, P, K&#g 2112 2AE A7t 713 $439.29 Masterblendd &) 9
HAF-TYH] 10 x4 NYFAME F4d F4E dedd. £27]9 QoAM=
FEEG HAFTYY 30 x g4 FEALYT v tdE HHFAN 8 2
#& JeErHAH(Table 21).

23R WA ‘SolE'Y FE 2FE NeFde] FAH FAAE YEiA] &
tov, s 28U HAFTAH 20 x, 30 x4 FE AYFAAN 7HF &3
Hadk £ AolM = Masterblend M) oA 7 FAHAJ[L Y HAF-T Iy
10 x84 = AeFdAM /M S48 d3E deddnh 37l JojMe M
FZ4ulE N, P, K& 2118 ZA% A7 713 ¢ 3t e
(Table 22). ‘d2$'9] 2% %% Masterblend 2|7 JAFFZYn] EF A
FAAN 7t3 AL, M 28dFE FIAFTEY] 10 x, 20 xFY T A
TN 7t 4 FAAE JetdAn B Qo e BIFTYH 10 xHY F
E AP o] 713 &e] YAHE FHAE YU A7) M E F
€ HYTE A A AYFAAN 53 FA4E YA Table 23).

23579 2289 B9 24L 38l Masterblend M FRGE HAFTF
du)E N, P, K& LIt 21012 24 EEE A TN 713 F350209, A
3 284dFE FEES AYY A HYTFAN $E A2AE YErRAT 5
UM E HAFEYY 10 xHY v A7 HAFZYUE N, P, K&¥F 1'I']
2 &Y ZAE HeldA Eeol /b o] FASHE Rez deigo. £37|4 A
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oME £EE AYdFE AT A AYFAM 4% A E JehAAR(Table
24),

HAZZ YU & o] & Y EFAQMA Hels: Ede 2FdMe Ad
W foAde vehdz gstey A AFoM Yamazakix 2t Boh oA F7hE
few, N, P, K &% 11112 A E9F Ml TFoM £ AEF dAY 3
Zhete Aoz deldcoh £8, E3auiAde AAF R 10 XY = A
F 9N, P, K &3¢ 11113 221112 A E3F 27N 2% L A8Fo] &
7bete BFE BATHE 29). B FAAMAME AATFTYY] 40 xHY $&
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Table 25. Effect of natural nutri-fertilizer on the growth of Primula hybrid.

Plant height Days to No. of Flower diameter(cm)

Treatment®
(cm) flowering flower Length Width

Control 472 a’ 68.04 ab 215d 306 c 310 ¢
10x 398 a 5342 ¢ 6.42 ab 4.30 ab 4,36 ab
20X 338 a 5580 c 548 be 4,08 ab 4,12 ab
30X 3 a 5874 be 566 bc 396 b 398 b
I:1:1 410 a 74.00 a 468 c 4.04 ab 4,06 ab
2111 38 a 63.52 be 6.88 a 420 ab 4.26 ab
Masterblend 436 a 67.06 ab 586 abc 442 a 442 a

* Control : Tap water, 1::'I(N-P-K(l:1:1, v/v)) : 10 x + Chemical fertilizer,

2L1(N-P-K(1:1:1, v~)) : 10 x + Chemical fertilizer, Masterblend :

(N-P-K, Chemical fertilizer)

¥ Mean separation in columns by Duncan’s multiple range test, 5% level
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Table 26. Effect of natural nutri-fertilizer on the growth of Viola tricolor

'Majestic Giant White'.

Plant height Days to No. of Flower diameter(cm)
Treatment®
(cm) flowering flower Length Width
Control 846 a’ 99.08 a 176 d 598 ¢ 6.68 ¢
10x 10.76 a 92.08 a 286 ab 6.56 be 744 b
20X 22.18 a 6340 c 240 be 6.74 b 754 b
30X 872 a 65.18 ¢ 212 cd 6.98 ab 764 ab
1:1:1 1140 a 7786 b 260 be 7.18 ab 7.82 ab
211 1124 a 7592 b 2.72 ab 748 a 830 a
Msterblend 1202 a 7458 b 320 a 748 a 8.02 ab

* Control : Tap water, L:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,
22L1I(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer, Masterblend : 20-10-20
(N-P~K, Chemical fertilizer)

¥ Mean separation in columns by Duncan’s multiple range test, 5% level
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Table 27. Effect of natural nutri-fertilizer on the growth of Viola tricolor

'Majestic Giant Yellow'.

Plant height Days to No. of Flower diameter(cm)

Treatment®
(cm) flowering flower Length Width
Control 7.40 ¢’ 9824 a 136 d 556 b 610 b
10x 12.14 a 56.74 d 352 a 6.76 a 762 a
20X 958 b 59.40 cd 262 b 6.86 a 7.5 a
30X 992 b 66.94 be 200 c 6.82 a 740 a
L1l 11.24 ab 74.14 b 246 be 722 a 778 a
210 11.24 ab 7220 b 240 be 7.16 a 750 a
Msterblend  13.00 a 7298 b 272 b 706 a 754 a

* Control : Tap water, LL:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,
2:1:1(N-P-K(L:1:1, v/v)) @ 10 x + Chemical fertilizer, Masterblend :

(N-P-K, Chemical fertilizer)

¥ Mean separation in columns by Duncan’s multiple range test, 5% level

NEEX & DT SM4H+ Meldygs 1
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Table 28. Effect of natural nutri-fertilizer on

officianalis 'Orange bright.

the growth of Calendula

Plant height Days to No. of Flower diameter(cm)

Treatment®
(cm) flowering flower Length Width
Control 1042 ¢’ 122.12 a 165 ¢ 444 b 444 b
10x 1350 b 8646 b 3.00 ab 562 a 562 a
20X 1552 b 9226 b 200 c 570 a 572 a
30X 1490 b 92.80 b 1.86 ¢ 560 a 560 a
1101 19.30 a 90.86 b 330 a 572 a 570 a
2:1:1 17.96 a 95.26 b 280 b 558 a 558 a
Msterblend 1546 b 9260 b 28 b 552 a 552 a

? Control : Tap water, L:I:1I(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer,

21L1(N-P-K(1:1:1, v/v)) : 10 x + Chemical fertilizer, Masterblend : 20-10-20

(N-P-K, Chemical fertilizer)

Y Mean separation in columns by Duncan’s multiple range test, 5% level
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Table '29. Effect of natural nutri-fertilizer on the growth of Tagetes patula L.
by soil drench.

Plant height No. of Fresh weight Dry weight
Treatment®
(cm) flower (g) (g)

Control 148 v’ 36 c 236 b 058 ¢
Yamazaki 16.7 a 44 be 241 ab 065 b
10x 173 a 59 ab 258 a 087 a
25X 168 a 66 a 246 ab 063 b
211 178 a 71 a 263 a 084 a
11l 174 a 7.7 a 259 a 085 a

* Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) ¢ 10 x + Chemical fertilizer, 2:1:3(N-P-K(1:1:1, v/v)) : 10 x + Chemical
fertilizer.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 30. Effect of natwmal nutri-fertilizer on the growth of Tagetes patula L.
by deep flow culture.

Plant height No. of Fresh weight Dry weight

Treatment”

(cm) flower (2 0:3)
Control 160 b’ 31b 158 b 049 b
10x - = - -
20X - ~ - -
40X 192 a 78 a 251 a 086 a

* Control : Tap water
¥ Mean separation in columns by Duncan’s mmltiple range test, 5% level.

Fig. 9. Effect of natural mutri-fertilizer on the growth of Tagetes patula L.
by deep flow culture.
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4 AAFFYn] Ngol B 7HA AARE] A& R FA vX= Y

AAF Y& o8¢ nFEY A AHsE AAE 2FdME N, P,
K &3 2112 2A &8 AYTFAN 713 F71stded, A4, AT 2 JEF
AN FARTYut Alg| A HelFdAM FA] R Yamazakid 2} F+Rt} @A
3 Zobste Aoz UEhWchE 34, 2d 11). B4 R AWM E AAFT Q)
10 € 20 x84 $E A TN 23, 9, AAF L BEFe) Y4F3) /8
o0, HART YY) 40 X HY FE He|FAME Afo] g JZSFHUAHE 31, 2
¥ 10).

AAFFQH & o33 EntERY EANA Hgdss: AAE N, P, K &%
2112 24 EFE H2APdM 23, A4AF 2 dEFol &AF 21.7cm, 312,
190go 2 714 Z7tstgen, 2%, AAF % VEFANME WIFTYHIL A &€
A AYFAM FA 2 YamazakiN TRt A3 Frtste Aoz Jdebhgek(E
35). B4 AN E AAFTYY] 10 X8Y FE AFoA 23, INF
2 AE8F0) 2}2} 254cm, 5.16g, 2.13g22 1Y FUtstglen) 20 X 3N Fx A
FoNE thh Aol Ao F4L HolX| it AT T A 40 X34
T AP FME Ago] tha A=A THE 32).

HAFZAE o] &7 wlF R FAY FAANAME AAFFHH 20 X 3
N e AHFAAN 23, g5, AF R dEFol Z2Z 195cm, 5370, 2.37g R
095g2.2 9353 F7isten, AAFTY 40 XY ¥ = HPFiAME F7Hd
A& YeERNATHE 33).
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Table 31. Effect of natural nutri-fertilizer on the growth of Capsicum annum

L. by deep flow culture.

Plant height No. of Fresh weight Dry weight
Treatment®
(cm) leaves (g) (g)
Control 108 & 35¢ 137 ¢ 023 d
10x 197 b 112 a 2.38 ab 062 b
20X 214 a 122 a 259 a 073 a
40X 180 c 74 b 213 b 048 ¢

 Control : Tap water
¥ Mean separation in columns by Duncan's multiple range test, 5% level.
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Table 32, Effect of natural nutri-fertilizer on the growth of Lycopersicum

esculentum MuL. by deep flow culture.

Plant height Fresh weight Dry weight
Treatment®
(cm) (g) (g)
Control 55 ¢’ 102 ¢ 021 c
10x 254 a 516 a 213 a
20X 246 a 494 a 197 a
40X 148 b 215 b 082 b

* Control : Tap water
¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 33. Effect of natural nutri-fertilizer on the growth of Brassiaa

camperstris L. by deep flow culture.

Plant height No. of Fresh weight Dry weight
Treatment®
(cm) leaves (g) (g)
Control 77 ¢ 45 b 135 ¢ 034 ¢
10x 172 b 48 ab 189 b 069 b
20X 195 a 53 a 237 a 095 a
40X 19.2 a 51 a 241 a 093 a

® Control : Tap water
¥ Mean separation in columns by Duncan’s multiple range test, 5% level,

—240—

NEEX M3¥F 1T FAHS MY D SAE0 DRIIIX dHRTAH| e H &3}/ -



Table 34. Effect of natural nutri-fertilizer on the growth of Capsicum annum

L. by soil drench.

Plant height No. of Fresh weight Dry weight
Treatment”
(cm) leaves (g) (g

Control 146 ¢ 81b 142 ¢ 034 c
Yamazaki 186 b 81b 183 b 051 b
10x 199 ab 123 a 228 a 069 a
25X 196 ab 121 a 219 a 068 a
21l 219 a 10.7 a 231 a 066 a
Il 194 ab 110 a 225 a 065 a

® Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v) : 10 x + Chemical fertilizer, 2:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical
fertilizer.

¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 35. Effect of natural nutri-fertilizer on the growth of Lycopersicum

esculentum ML by sail drench.

Plant height Fresh weight Dry weight
Treatment®
(cm) (2) (@

Control 58 & 113 ¢ 024 ¢
Yamazaki 148 ¢ 213 be 0.80 be
10x 183 b 249 b 0.81 be
25X 189 ab 253 b 125 b
211 217 a 312 a 190 a
IH Y 17.3 be 248 b 121 b

* Control : Tap water, Yamazaki : Standard solution in lily, 1:1:1(N-P-K(1:1:1,
v/v)) ¢ 10 x + Chemical fertilizer, 2:1:1(N-P-K(1:1:1, v/v)) : 10 x + Chemical
fertilizer,

Y Mean separation in columns by Duncan’s multiple range test, 5% level.
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by deep flow culture.

Fig. 11. Effect of natural nutri-fertilizer on the growth of Capsicum annum L.
by soil drench.
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Summary

In the membrane filtration process for treatment of livestock wastevater,
incomplete anaerobic fermentation disturbs filtration and causes fouling of
membrane. To correct the problen, fermentation-stimulating microorganisms can
be added, In this study, some useful microorganisms were isolated,
characterized and examined their ability for anaerobic fermentation. Polymer
degrading bacteria, lactic acid bacteria, yeasts and photosynthetic bacteria
were selected as useful microorganisms. To isolate polymer degrading
bacteria, we screened the bacteria having high enzyme activities for
cellulase, xylanase, amylase and protease, and selected four strains. The
selected strains were examined for their substrate specificities and
physiological properties. In addition, we screened four yeast strains, four
lactic acid bacteria and three photosynthetic bacteria which were selected
by their superior abilities for aerobic and anaercbic fermentation. The
enrichment procedures and culture condition were determined by using
synthetic media and artificial wastewater. To be applied to membrane process,
abilities of the selected microorganisms for treating livestock wastewater
were examined, The screened yeasts were cultivated in microaerophilic
condition and were inhibited in 10g/L ethanol concentration. In addition to
ethanol production, acetate, propionate, and lactic acid were producted and
can be used as substrates for other fermentative bacteria, Using swine
wastewater as substrates, treatment efficiencies of polymer degrading

bacteria, lactic acid bacteria and yeasts were investigated respectively. In
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the case of polymer degrading bacteria, COD removal efficiency was 45%,
Treatment efficiencies using one type of bacteria were not sufficient
therefore mixed culture was recommended, For appling to the process, optimum
condition for cultivation of photosynthetic bacteria were determined
according to pH, temperature, light intensity, By inoculating photosynthetic
bacteria(10% v/v) in the swine wastewater (COD 10,000 wmg/L), we could acquire
high efficiency (effluent COD was 1,300 mg/L), It can be used to treat swine

wastewater without dilution,
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o] B3t AAE SoA #7143 Falivol Hold B2 WSt 2Pt

2. AL EEY £

ATUFA A 2tE 28R £ Lo Bt B VS HASI] AL
of ¥ AYAAA A MAJWYE ol 83l tiYF AU HAUrH
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F3] 2 R718AA 4BY 5 AUE A4S 23 & HEch

3. WREoBE(ER Q FAard) Ee

S8 REuBESEHN HUF ERE HAAsIH Eelgct. AFAFAY
LHo|PEY P Y 71718 o] €Y UHAES] 4 o2 sbEgict. Eeluix|
2+ Sabouraud agar(peptone 10g, glucose 10g, agar 15g, streptomycin 0.lmg,
in ddi:0, pH 5.6) E X Potato dextrose agar§ ©o|-&38lo] Hahuz|ojA ZnE &
glsla, 2 AgAoA MUyt 4% ux|(glucose 5g, Yeast Extract S5g,
peptone 5g, Meat Extract 5g CaCO 2g, agar 15g, in ddH20, pH 6.5)& o]&8}ld
A\ d (lactic acid bacteria)& Fe|¥crt. AR "oujF4delA A Ade] 7t
ol AAFE wiR| Aol AAE Y4rste clear zoned HASIEE Fe2|7t &
ofsict. &3] A= /IIEAM gl U oswophilic n|YFY Z2o X
A& W3, Lolsl gas chromatograph§ o]-&3te] UAALEES X3t Wl
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4. Y B2 £

Weo spgolut ZE, ANHUAY Fo| VRUANE xsly IFUE AZH HA
ez AE AESIT 24 Mulx|( KHPOs 0.5g, MgSOs 7H0 0.2g, NaCl 2.0g,
CaClz; 2H:0 0,05g, Organic carbon compounds 0.1g, Yeast extract 0.2g, Trace
metal solution 1lml, Fe-citrate solution 5ml, Cyanocobalamin lml in ddH:0, pH
6.8, light 500-1000lux incandescent light, &% 30TC)& o|-&3}o cjolgt #A
of 3-g4ge] ¥lol\d purple nonsulfur bacteria& <Ee[¥rlh oldl 714 ez}
gosine FALIIAE o]83lo FI7E XV Y3l serun bottleos 53}
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A 2z g7 =8 U8 H Z4

AAN EAsls Sl AE R FULAHARFE et olFY 71AHoY | A
g geld 54 dFsinl, F0u4E 7IAE ¥ SEIRAE YAt o
o sy s ¥4S YA giste] WEAE} YAYE W uBSE BT
et 4 Qe Wi AlUsidch olsh WA EfEE Axdte] n]dEL] Azl
it 71X A% 2 +RYUCL

Al 18 F8 nAE(LEAESE, B2, AAE) B

7t ez} B3 nl¥EY £l

IR §71SE B35t ngEo] wol &Y Aog HiEE Iy, EY,
&4 HIE Sos¥E Fu WY ol8sld iR ndES A
c}.

1) 3 =34

222382 (Starch, Cellulose, Xylan, Protein $%)& o 0.1% E§3l= A2

A @2(0,8% NaCl S))ol 2 A28 WAl ¥ Y o 500l 5000l flasko]
Qo] 30 C¢f skaking incubators] ‘$ol sEujorsiaich. SAMZEA A, 30
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ENAELCITRARK vHive 3T =R KE3X

T incubatorol 481} WA ¥ AJlE WEUI} IR EE PR R Ea)
g sich,

2) ag2} &

L

3 mBE Fe

Skl detl g 0.1 ml 23], E2uixlo] £USte] WA= n]pEe] W
& & 4713y 27 BA=e e A3 A2 Relsta M4 )

ZoA BANLE THA] HAY ¥ ©ty FF2 Eelsigict. 2 E3) njyEY
2ol A" Mol EUH 1A wjx]] 24 Table 19} Yt}

Table 1. L&A} 23] 25 AMES #¢ vizle] =4
3

= s =
Trypton 10 g
Yeast extract 5 g
Sodium chloride 5 g
Amylase Test tablet 10 tab,
Agar 18 g
Water 1 L
L, 4R n|Bg(REF, Aibd)e E2

AJUEAE 9 SANINE BolA AR, AAF 5o LAY nYAEES 58

AE 43 AEsch

g es Felstgrl. 22l YAy njPEES LR UE EHE BlH olE
g 7l AVEHE FP3AL, B} RL FY AF o] &3 AR 5%
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N2EH: dd2

1) i 3Ee] 2l A3

UYRONE AL AP LRAFI SAMIIES UYsigich AFLENE
o2 ¥, F, 23, A, AR Fol ey oW MNF &Kol Exste
S LEY P EEY Eol sl WEI dojuA dch £ Fakvwe 7
2, th¥-Eo] R7182 FAE Aed o] #71EES HI/IHLE o] (YH)dA
2l U] YEEO] thYEAl EAstol 2ole /714 w718 A 9 =¥l 3
AoA o] & LAY vjHEECl FLY AEE ke AR UHATh  wiM
Y u|gEEo] thyst FXshA Easte AFUIAEI SAMIEAM HE

Y n¥Eg EeE Al=sidr
2) AR e

Ze ®713 23 #gohet 273 zAoME RIE(BLY)Y g0l Y
< BAdg dae gl olen olFo] i tEAU URAERE o
&3} olitsiEtAt Quh  ER Lue WY HUEL 4] "o dTE
2} A Fasifoly YAsts WAl AN =& & 4 Utk med BRE
ol-gslo] FAlW4E Azistd FAlwl$e g PolM FiY oSl o3 =t
F wgste g AT £ 3, BY oPE AHAE el Falvgol sty
A% 4] ANel € F-AEY AR MEE AU £ AU #EYU EYE
A§Y Holth, FAlol tizre] EY ndE AxE A + ALEE WIES %
Aoz AULY 4+ AU FHE 7 Atk

i

0! },u

T do

(23
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3) rFY 3¢ =4 QL £

AnFE £ A ixZ olE ogE RS AL AR FRUO|
A 4 9l E4% Sabouraud Agar Bjx](Table. 2)& o]g3lddth #2] Wi
2 A, AANRE(EAA, AAFE, B, FAUNE)E HeA(50 nl)7}
E ZelAa(250 ml)oll £28& Y3 37 TollM 2-347 vigsidch IPAERE(R
F, 23, v Fe AYPE Mgl Y vortexingdt F HAAH 4
59& Eyux|st € &ela3o] & ¥, JAA=e o] ¥2(37 T)olA 2-3
A7 wigsidct. EetAd QoA A ojAEES SsH] ¢siA HFH
Aol ofed HMAY F 43| 24(0.1 ol)E Sabouraudulz]ol] =Us}gl

c}.

Egd tENulxlE ohA] 37 CollA 2-3U7 wigste] IAuRR] Aoy n]FE
o] ¥A4EASE UYstAch A colonyES wEhigzt euldstr] st
M2g MR o] streakingstL &4 T colonyZt L& wizhx] vietstdct,
&5 colony?] 2L ZZte] colony® VulZ& T3l Felol M7, 37 &Y
Bxg B3 o]FoFct MFE= g ARE T7)9 HelHolA A F&o) 7}
H3o2 ey pANeEs YA HAU 4 Uddch =Y wiAlM e g
3 ThE WA AUBdl AR BB WA 5& B AR 4BE AU 4

dget, ol WU AMg3lA 5% ARFE Fedrh
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Table 2. AR F 22& 21§ vir|e] R4 (Sabouraud Agar Medium)

4 £ > =
D.W. 1L
peptone 10 g
glucose 10 g
agar 15 g
streptomycin 100 pg/ml
pH 5.6

4) A2 22

AN YA RE 28] A4 o] Vo =2 saverkrautL} pickle,
2 Uete] A, 7= E(yoghurt) Aze] de] o]&F 3 itk ol A A
AFe cjEd wE nREER 2P I EE ol AAY IR
(carbohydrate) & 7|3 & 3}od HAKlactic acid)E BA¥ct FHARE pHE A3
A7 H3) nyEL] BF5S dAALLEN RIE9 FAY #ME WYRFAL 22
d(lignin), MEZ 2 A(cellulose)d} 22 W3y K718 E3E §olstA T
t}. =R} nicin, diplococcini}t & WHdFE A EA2 peroxidase, F'Y¥ A%
AL 52 gRuosM AE4 YT (food-borne pathogen)& #AI%E 2+F R} ol
AEY ASS ARt A2 d8A ot

2 dFolM cld §LujdE AT Y vSULRN 2 -34S ENY
o2 AP BE AUAES ABAUAA U4, FuEE HAASL o}2 E
o AlakA, Hu] 5o YL 2SR o|&stna} stdch walM olE ¥ I
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Aoz A FAFE Lesle QelFEE FBsiadct
5) AuZe w3l =2 A £

A Fe| AEdos YAAE g UAAFE ol g3t WHAZFLE FA
= o AgeM Fysiden], AxPEEA 720 wet RabFe £EIt deiA
ng U4F 27, PE 5Y ¥, 104 ¥, 159 ¥, 20Y Foll 2R dHAE A}
A WAANEOER AUEE QFEEF AEE AHESINC]

22 £FEE Fo AR 1 ol iy YIFE FHFFE 9 ol FINlY
vortexingdldo.m o[ Walog Mg wrEsiel 10°~10° wje] MY A3}
Qch Az Belg AEE 0.1 ol £33} Ee2l§ wjAl(Table 3)of] Woj=3l
¥ EU%E ol&sted T 30 T incubatorofx wigsigich. &elujxl2& A
8% Glucose—yeast extract agar ®i2](Whittenbury, 1965)o] ¥r4tZi4-(CaC03)&
A7islo] Algstg.en o] wix] Aold E8449] whatdad B4H f714atel o3
g3islo] Fdci(clear zone)E PR 34, olHEAL, g T& 4Pl
AANFZE A 23 4 ddch o gFLF Petri-dish2FE FPrje] 849

g ¥stden o/g9 T MYste cia] L ujAle] streakingsto
43 gyt Eelstdch
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Table 3. RAlF Ee|S 9% 2ejulx]e] 2Ad(glucose—yeast extract agar)

I - 5 =
Glucose 5¢g
Yeast extract Sg
Peptone S5g
Meat extract Sg
CaC03 g
Agar 15 g
D.W 1L
pH 6.5

1, AFA

7}, g2 23 nPE £

AR FI1EE Este njAEe] Wol EXY Aoz diEle HH, EY,
2 M8 FoENH HIulY PHE o8t ANIEA #3 n¥EEE 2
glslen, Huixgole] HLP4hg ¥ABIGCE Xylan, Cellulose, Starch,
Protein 58 LEAE &t 432 v E, K24, XK31, SKI12, PK42E &e|st
g ou] z}7} Cellulase, Xylanase, Amylase, Protease T¢| % HZAYAPE U
epuict.

NEESH: 8% DT SAHS Y gl 1 SAS DRIDIX dHRZHY| e L &3/ =8



U duojdge 23

A HIE, AE AU 9 YANF 5 RU80A ERE, 3G Fo YR
Y oSS YU Eestdct. E2¥ LE¥ nPEES UE UE
& B3l olge /71E AV FP3NA, A /U4 Fo 71AE o
£3l= B2 5%F(YC303, YH502, YK601, YP201, YS702)W Hibd 4%(FYS03, KK606,
KK307, FF405)& we)3}ach.

—261—

NSEX M33 DT SAHS Mgy O SN2 DRI HHID MY e & M43/ s8BS



NEEH: HEE2 DT SMHS M8 O 2422 DRIDIIX A7 N HE

A 24, PelH H8uAEY 4 F4 24

228 o489 7AFo|EE FHA AHE H4S =AU, ugze] JY
A7} A A, A WelA Sl wE HAufY Aol A A7E +%
steden], olgd UFWSE 71UE gl wjSAY vlG [ 7ol AR
ojoftt W4 A A tig JXE ¥t

1. d4d
7 wHd 54 24

AZJUENE, SA27] Q sioly 22t o] B8] ey §4& 2AS)
ook AY ¥y ulmd ek API kite} Biolog. Inc.(U.S.A.)olA AutEe
kit& o] 83t 2], Biolog. kit o] W2 thazt Ul

o] 8-& BUY(Biolog Universal Yeast) Agarujz|ol]l §Z 3} 26 T incubatoroj
A 16-48 A7 B¢ u]BEE J)eth. njdEo| HE3] xletd, dHutolt agar
plateo]l HFslo] A|gE AT Agar platedd % ARt 0]BES W F
F4ol @eh(eH06cells/nl)A 71, BFH pipet2 2 WENE F Aech o] 0|
AE Wete)g Tl MicroPlates] Zytch 8-Channel Repeating Pipetters o]
£3}o] 100 u o] Wetey g Y plate wello] HEF¥ch MicroPlated] W7i& ©
2 26 ColM ujed¥ith, FEY AUt g uwlizix], 24, 48, E: 72 AAFL Wl
ozich uwj A= Eo R YUy genz HFEL MicroPlate Reader& ©)
£3ith, MicroPlated] Y©AE dol AFE Y AEJd ¥ AFEY ¥ S Y
it
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LR/ BRIV E BIC AREERR XICI(AT BENA CILRRRK vlive 3T =K - RESY

uh iy B8 A}

22 f2ujdEY wjgzde AW A7 IYPs|den 2o ey 54
of w2 Huld MPe] VY AFFE £A¥IAL, LeE (F714E /Y AF
W 4(Table 4)& 712 AlE3t] WPl vig H42t 71H0] ZRpojolyt We
23 o] izl 24} sioch wigzAS 7] 22U Hr) RALE oA
AYsidcl. 71 2AQ F$, 500ml Az flasko] F7]14t QAEFH4 I0nl& Y
A PPEeFE 47 10 % (v/v) & FFSHe] 30 T, 150rpme 2 ankE 3t
A g stach @12 F9E 1250 ¥Hol /1A JFs4 90 ol
anFt BYLE 1068E FF3n ALTMAR 2082 purging®HF 30 CollA 3
Kujyict. Fo AL spectrophotometer 2 600nme] IjAolld FH=Z &3}

Act,

Table 4, ¥2|H o]AEY uligS 1% vz

8 & =
Acetate, butyrate, propionate, ZZ 50 oM

valerate, lactate ”

KHzPO4 44 g

KzHPO4 48 ¢g

NH,Cl 1.0 g

MgS04. 6H;0 0.5g

D.W. 1L
pH 7.0
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2, A4z
7t AR ey 54

Cellulase, Xylanase, Amylase, Protease %9 4%t EAYALL VeEE= 22
2} Bslld K24, XK31, SKi2, PK42 529 ofg Ael3d B4 cl& Table 53 2c}.

L RfguldE] dely 84

1) IRl ciyt Y1y 54

£e¥ ERF 5%(YC303, YH502, YK601, YP201, YS702)o] ti%t 7]AZol8 L t}
< Table 6 ~ 102} Zr}.
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Table 5. ¥£2|¥ &zl E2) v]gFe Uy H54

N CK24 XK31 SK12 PK42
5 4

Gram stain + + + +
Size 14%07 ym 15%X06 pm 18%X07 um 2X0.9 pm
Spore + + + +
Oxidase + + + +
Catalase + + + +
NO3 reduction + + + -
Trp — Indole - . - -
Glucose — Acid - - - -
Arginine dihydrolase + - o
Urease . - - -
Esculin hydrolysis - + + +
Gelatin hydrolysis + + + +
B-galactosidase - . . +

Assimilation of

Glucose + + + +
Arabinose - + - +
Mannose - + + +
Mannitol - + + +
N-acetyl + + + +
-glucosamine
Maltose + + + -
Gluconate + + - *
Caprate - - - =
Adipate - . - -
Malate + + + +
Citrate + + + +
Phenyl-acetate = — - -
+ 348, - &4, = 323 ¥4
— 25—
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Table 6. £2|¥ ARF YC3039] Py &4
<717 ol &4 (HY71H =4)>

D-Glucose +
D-Galactose +
Maltose +

Me a-D-glucoside
- D

Sucrose +,-
a,a-Trehalose +D

Melibiose -
Lactose -
Cellobiose -
Melezitose -,D

Raffinose -
Inulin -
Starch +,-

<714 ol 84 (2714 =4)>

D-Galactose +
L-Sorbose +,-
D-Glucosamine

-
D-Ribose -, D
D-Xylose +
L-Arabinose -
D-Arabinose -
L-Rhamnose -
Sucrose +,~
Maltose +
a,a-Trehalose +
Methyl
a-D-glucoside
-
Cellobiose +, D
Salicin  +,-
Arbutin + D
Melibiose -
Lactose -
Raffinose -

Melezitose +,-
Inulin -
Starch +
Glycerol
Erythritol -
Ribital +D
Xylitol +D
L-Arabinitol -
D-Glucitol +
D-Mannitol +
Galactitol -
myo-Inositol -
D-Glucono-1,5-
lactone +
2-Keto-D-gluconate
+

5-Keto-D-gluconate
+

D~Gluconate +,-

+-

D-Glucuronate -

DL-Lactate +,- T
Succinate + hiamin
Citrate +D wro P}-mqoxme 1
w/o Niacin +
Methanol - i i
w/o Folic acid +
Ethanol + i
: w/o  p~Amino
*Nitrate -
AT - benzoate +
_ at 25°C +
*Ethylamine + °
*x~Lysine + e s
*Cadaverine + a e
*Creatine - 87
*Creatinine - e
o Vitamins 0.01%
! Cycloheximide
N +
~Inositol
w/:) myo-Inosito 50% D-Glucose
+
te
w/o0 Pantothena 60%  D-Glucose

+

w/o Biotin +,-

w/o Thiamin +
w/o Biotin &

+ ¢ OFulg. - RAWEE,
? %4?‘&%_-8.‘ w/o 2%)6 L

NBEXH: MEZ DT S4H S Melgwyn 1 SS9 DEIIIX #H2T M4l 4
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Table 7. |9 ARF YH5022] ~e|&ty] 4

<714 o] &4 (W7 FH =31)>

D-Glucose + Me a-D-glucoside | Melibiose - Raffinose +,~

D-Galactose -,D -D Lactose - Inulin -

Maltose +D Sucrose + Cellobiose +,- Starch -D
a,a-Trehalose - | Melezitose -

<714 ol €A (E7]14 =7)>

D-Galactose +D

Melezitose +,-

D-Glucuronate

w/o Thiamin +

L-Sorbo .
orbose ) Inulin - DL-Lactate + w/o Biotin &
D-Glucosamine - . .
) Starch + Succinate + Thiamin +
D-Ribose +,- . ey
Glycerol + Citrate + w/o Pyridoxine +
D-Xylose +,- ) .

) Erythritol +D Methanol -~ w/o Niacin +
L-Arabinose - v ) .

. Ribitol +,- Ethanol + w/o Folic acid +
D-Arabinose - . . .
L-Rhamnose - Xylitol +D *Nitrate + w/0 p-Amino

L-Arabinitol - *Nitrite + -benzoate +
Sucrose + . . N
Maltose  + D-Glucitol + *Ethylamine + at 25°C +
2.a-Trehalose D-Mannitol + *L-Lysine + at 30°C +
’ Galactitol - *Cadaverine + at 35°C  +,-
+D . .
Methyl myo-Inositol -  |*Creatine - at 37°C  +,-
2-D- Tucosi de D-Glucono-15-  [|*Creatinine - at 42°C -
s g lactone + w/o Vitamins + | 0.01%
-Keto-D-gl -Inositol | Cycloheximi
Cellobiose +D 2 ’ebo gluconate w/+o myo-Inosito y_c oheximide
Salicin +
) 5-Keto-D-gluconate| w/o Pantothenate | 50% D-Glucose
Arbutin + ~ . "W
M lob. - . . 1]
eHblose D-Gluconate +,- | w/o Biotin + 60% D-Glucose
Lactose - L.
Raffinose +,- '
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Table 8, F2|¥ AT YK6012] AJzjely A
<714 ol g4 (Ht¥7]¥ =d)»>

D-Glucose +,-
D-Galactose +D
Maltose

+ -
’

Me a-D-glucoside
-D

Sucrose +,-
a,a-Trehalose -

Melibiose -
Lactose +,-
Cellobiose -,D
Melezitose -

Raffinose +,-
Inulin +,-
Starch -

<713 ol &4 (2714 =A)>

D-Galactose +
L-Sorbose +,-
D-Glucosamine -
D-Ribose +,-
D-Xylose +,-
L-Arabinose +,-
D-Arabinose -
L-Rhamnose -
Sucrose +
Maltose +,~
a,a-Trehalose
+-

Methyl
a-D-glucoside

4 -

Melezitose +,-
Inulin +,-
Starch -
Glycerol +D
Erythritol -
Ribitol +,-
Xylitol
L-Arabinitol -
D-Glucitol +D
D~-Mannitol +D
Galactitol -
myo-Inositol -
D-Glucono-1,5-

lactone -,D
2-Keto-D-gluconat
e

+-

D-Glucuronate -
DL-Lactate +
Succinate +
Citrate +-
Methanol -
Ethanol +
*Nitrate -
*Nitrite -
*Ethylamine +
*L-Lysine +
*Cadaverine +
*Creatine -
*Creatinine -
w/o Vitamins -
w/o0 myo-Inositol

w/o Thiamin +D

w/o Biotin &
Thiamin +,-

w/o Pyridoxine +

w/o Niacin -

w/o Folic acid +

w/0 p-Amino

benzoate +

at 25°C +

at 30°C +

at 35°C +

at 37°C  +-

at 42°C  +,-

0.01%

Cycloheximide

Cellobiose +,- _ N =
ici - 50% D-Glu
Sahcu} " 5-Keto-D-gluconat | w/o Pantothenate ? cose
Arbutin  +,- .. + -
Melibiose - - o 60%  D-Glucose
- w/o Biotin +,-
e &, D-Gluconate - )
Raffinose +
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Table 9, 2| A RF YP201e] ABej3y 54
<7]2 ol&4 (MIANH 24D

D-Glucose +
D-Galactose
Maltose -

Me a-D-glucoside
Sucrose -
a,a-Trehalose -

Melibiose -
Lactose -
Cellobiose -
Melezitose -

Raffinose -
Imulin -
Starch -

<714 ol &4 (2714 =3

D-Galactose
L-Sorbose -

D-Ribose -
D-Xylose +
L-Arabinose
D-Arabinose
L-Rhamnose
Sucrose -
Maltose -
a,a-Trehalose
Methyl
a-D-glucoside

Cellobiose +

+

D-Glucosamine

+

Melezitose -
Inulin -
Starch -
Glycerol +
Erythritol -
Ribitol +
Xylitol -
L-Arabinitol -
D-Glucitol +
D-Mannitol +
Galactitol -
myo-Inositol -
D-Glucono-1,5-

lactone D
2-Keto-D-gluconat
e

D-Glucuronate -
DL-Lactate D
Succinate +
Citrate -
Methanol -
Ethanol +
*Nitrate +
*Nitrite +
*Ethylamine +
sxL-Lysine +
*Cadaverine +
*Creatine -
*Creatinine -
w/o Vitamins -
w/o0 myo-Inositol

w/o Thiamin -
w/o Biotin &
Thiamin -
w/o Pyridoxine +
w/o Niacin +
w/o Folic acid +
w/0 p—Amino
-benzoate +
at 25°C
at 30°C
at 35°C
at 37°C
at 42°C
0.01%
Cycloheximide

+ + + + o+

Salicin + - + 509 D-Glucose
Arbutin D 5-Keto-D-gluconat | w/o Pantothenate |-
Melibiose - e + 60% D-Glucose
Lactose - ? w/o Biotin - -
Raffinose - D-Gluconate -
—269—
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Table 10, 22|¥ I RF YS7022] Ae|etd S4
<7]1d ol g4 (W7|H =A)>

D-Glucose +
D-Galactose +,~
Maltose +,-

Me a-D-glucoside
+ e
Sucrose +,-

a,a-Trehalose
+ -

Melibiose +,-
Lactose
Cellobiose
Melezitose +,-

Raffinose +,~
Inulin
Starch +,-

<7172 ol &4 (&7 =1P

D-Galactose +,-

Melezitose +,-

D-Glucuronate

w/o Thiamin +,-

L-Sorbose - Isn;l::h _+ _ DL-Lactate +,- | w/o Biotin &
D-Glucosamine - Glycerol '+_ Succinate -,D Thiamin +,-
D-Ribose - yeeror % Citrate - w/o Pyridoxine
Erythritol -
D-Xylose - Ribitol - Methanol - +,-
L-Arabinose - Xvlitol - Ethanol +,- w/o Niacin +
D~Arabinose - Y o *Nitrate - w/o Folic acid +
L-Arabinitol - .. .
L-Rhamnose - i *Nitrite - w/0 p-Amino
D-Glucitol -D .
Sucrose +,- ) *Ethylamine - -benzoate +,-
D-Mannitol -,D . N
Maltose +,- Galactitol - xL-Lysine - at 25°C +
a,a-Trehalose myo-Inositol - +*Cadaverine - at 30°C +
" Di’Glucono—l 5- *Creatine - at 35C 4
Methyl lactone _b *Creatinine - at 37°C  +,-
a-D-glucoside 5-Keto-D- l, nat w/o Vitamins| at 42°C  +,-
.- CRTTEEORE . - 0.01%
Cellobiose - ~ w/o myo-Inositol | Cycloheximide
Salicin - +,- =
~Keto-D-gl
Arbutin - 5Keto-D-gluconat w/o0 Pantothenate | 509 D-Glucose
Melibiose +,- € _ = +-
Lactose - w/o Biotin +,- 60%  D-Glucose
D-Gluconate -
Raffinose +,- =
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2) Axtde ey 54

£el¥ AAF 43(FY503, KK606, KK307, FF405)9] Ade]3 592 cth& Table 11
3} Zrt.

Table 11. Sel¥l Akt A2y HA

z =

2 4 FYS503 KK606 KK307 FF405
CO; from glucose - + + +
Lactic acid form D LD D D
NH; from arginine + - = =
Esculin hydrolysis
Acid from + + + +
Arabinose - (+) (+) +
Cellobiose + + + +
Fructose + + + +
Galactose + + + +
Glucose + + + +
Gluconate - + + +
Inulin - - - -
Lactose + + + (+)
Maltose + + + +
Mannitol + + +
Mannose + + +
Rhamnose - - -
Sorbitol (+) (+) +
Sucrose + + +
Trehalose + + +
Xylose = (+) +
G+ C mol % 46.3 % 488 % ND 389 %
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NS 8FS DT SAH2 Mgyl 1 SAS9 NRIIIR dHRT A I

3) &9 aFe] e ® B2y 54

71) FHAbE FF4058] S44

WEAE(Zx], RT2E)o|N He|¥ FF05 Fo U AES ek, C0, 3
AH(lactate) 52 A48} heterofermentative Folith B2 F¥} wefy
olo} Z7l& i 0.6 X 1.1 i FEHch 540l gion, EAE B8R o
2, B4 grl4eld HA vy = ¢ 0 C FEF Hoch EY ol
indole® AAbs}x] ¢k AALE BHA7|x] Bk Feld o] AdFE AA ¢
T 274 %Zﬂ%"ﬂ/ﬂ F2 vehio ti2 P44 Folu Fuid 3 43 o4
3l A A & HRolr},

) RAabF FY5038 54

UEAE(RTFSE)OAN E2W F503e A4 Fo HE AER JAste
homofermentationg ¥t AHAQ P S wnl A7 ¢ 1.0 X 2,1 mm BE
dcl. ¢ AYANE AN Y¥olny FPshAE ALt ofH MaE Jx|A|E
oot A7l o 2-3 m sl EAE AR a1 540l Sl ¥4 ¥
N4 FO2 oxidase BN SHFLE Leiwch AL ¥VY FYHo| gded
gelatin® 7}428)3lx] YU gyt 43E 413le o] alch, A )
Q¢ =& o 38 CTE A3 &alrh
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NEEH: MME DE SMHS M- 1 A8 DRI SHRI A HE

t}) AArF KK606, KK3072] S

WA F(ZA)oA 2™ KK606, KK307L ojgrg, olibsjerAd  Harg Aars)
€ heterofermentationg F2 g}, F FF& AFAA =Hoiyoln JAGF A}o)
of #2 72 A& ¥Adsinl, <A Fupaly 2zt Fld QojM Aws] f4al
strh, e £ pHojl chiME Mol A 3G Ytk 15 T FxY W
2 2EoME o] 7Hedln A SxE ¢ 30 T FEHTh o5 tiydt
g 214E o0 niacino|L} pantothenated growth factor2 f-1-5}oic}.

4) AT FI)4 iRl 4§ 24

LT F714LE B3 QFu(Table 4)o)AH AR} WEPdFo] A4S 8
713 233 3714 UL vro] AYsiacth. 2713 zolAe Fig. 1948}
ol F2]¥ AEFFIM YC039 Fo] tlE HARFHTL FA Aol ¢ &S&
o 4 olch. EY @rlzdos Fe|y PUAF w062 A, TIZAM 4%
9] lag phase§ Ayt Fol= AT YCI03HC} o] £ 73| 43S o). uwlg}
A AeE f714HE EWste ol ARI FULFY B2 /714 ol %
&3 A B84&E 7HAE Zolc). W, Fig. 20]4 BZo| HIH =AY F¢,
2E ARI3 FHELY 8RB0l AY &S ¢ £UTh ol IRUEC} @)
2o U2t o Yo, o] ulel chE FPEY FFol olFolHof ¥
Zolc}.
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O.D. at 600 nm
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Fig. 1 273 3PP 27 22449 4% 34
O : YC303, A : YS702, A : YK601, (J : YH502 (ERT)
@ : SW506 (HYAH &)
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0.D. at 600 nm
o
1

=

Qe 3
007 ' ' T I T
0 100 200 300~--400 500 600

Time (hr)

Fig. 2 ZRF2} 3P 22 ®7 2P 4B FA
O 1 YC303, & : YS702, & : YK601, (] : YH502 (A2 &)
@ : SW506 (334 &)
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NEEH: MEE 1T SAH S X2/2YD O RS DFIIX A A| i

A 3E. FE AHFY ¥ 2 e
1. A3 3y
7}, By =3 uj W e

AsE Roorstd 49 o8, £ %L sy Fold AAsiAdz, 74
Eg) o 49 wjx]& PNSB vix](Bieble and Pfenning, 1981)(Table 12)& AM&3t4%l
th 23" ABolM B HAFE Easi sl €14 FzAslelA sl
st 2371 A F FAE vehle Mgy 12 AdEstach 23 Add)
A& R85 Rl A FYLAFE £e57] A K714 (scdiun acetate)
o $E& 0.5%2 B35t ofrlol 142 AP wigdE 1 ol FF3 B
FzAs atejold FHuidsigdct  AHujddt wjekdE 0.5% sodium acetate7}
PoY AR Ao ELSII anaerobic jar (Difco)olld Hr7njHe2H wl
F3 3%9 UL & 4+ AUch
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Table 12, B8 MIe £2& 2T vixlg =4

4 2 ¥ =
D.W. 1L
Sodium acetate { or others) 1g
KH2PO4 lg
MgCl2 - 6H:0 0.5¢g
NH4C1 lg
NaCl lg
NazS04 0.7¢g
CaClz + 2Hz0 0.1¢g
NaHCO3 38
Trace metal solutionk 1 ml/L

........................ Vitamin solution ** 10 ml/L

10,95 gsL, CuSO; - SH:0 0,39g/L, FeSO, * TH0 7.0 g/L, CoCl; « 640 0.20 g/L

*3 Vitamine solution:Biotin 1,0mg/L, Nicotinic

acid 100mg/L, Thiamine

100mg/L, p-Aminobenzoic acid 10 mg/L, Cyanocobalamin 100 mg/L
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NEEX Mz 0T SUHS MYl O PSS DRIIIX dHSD 4 e

2. a3 243
7h. B33 24 &2

slaeAelAlel g8 U s Zgo] $Y F5F AEI) Hstd el
ol 122 150 %8 & AEY F [7)Ate] YUY vix|oM ] ujgA] B
Yol FL 1839 I 23 AEY chE WYL 30T, Y Pz
(4,000klux)ollA] 60412 Jajejofellr FAlgo] W, HE{EI} 71F 4 23
2 SW506, SW101, SS405 Al 2F3os MA3}Act

A 44, FEE AT ey 4 24
1. a3 9y
7t BiEEY Bely 54 24

2ZAxog MEYE #F 339 Ay S RAR= ‘Bergey’s manual of
systematic bacteriology' 2} ‘Bergey’s manual of determinative bacteriology
(9th edition)'of L}8} Q& 8§ I8 3lod AAstac]

L fo1deRlolA R B 2AL

H}F Hdd  UYPAMF SW506, SWI0l, SS405& A3  -§7]4H acetate,
propionate, butyrate)o] R3S ux}(Table 4)oflA 10%(V/V) HjE MIFE& 22
&3l F2o] A2} bacteriochlorophyll a%g& &Aslolct wWYL 125nl €A
Holl Hr1HL2 30 T, 4000kluxe] FzAsto)M FAujedg 3tgch Y&
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spectrophotometer&  ©]&3l§ 660nme] DA AH FAREEFE FAIGT,
bacteriochlorophyl18] 92 acetone : methanol = 7 : 22] Rujg A MAE >
2% ¥ bacteriochlorophyll a®] Zt] F<4ut3el 770nmoilA] FRE=EF sl
th

olgt YA Rjado]l fFoll uizt FYPGFY Y W HLo AUE golr]
AT AdEe AWsAch {714 ZHsHe wix](Table 4)¢F R714bg AP v
Zol e B B8& A2A(8714, 30 T, 4000klux®] B=zAs)N
Ao 4] @& vla, BEch

2. A3 A3}
7b. BYEF) el By

2% dy" g SW506, SWI01, SS4058] 2]y 4L thE Table
133} gl

NEEH H8E D SUHS Heldl O RASS DRIIIX dHITHH e R MY/ S8R



Table 13, Tel¥ FUYFY Hely 854

T F
= SW506 SW101 SS405
Gram stain = = -
o PABA, thiamin thiamin, biotin,
Vitamin 874 . . . Br
biotin, nicotinic acid nicotinic acid
G+C mole % 705 655 69.2
Az2FQH 2 F718
Acetic acid + + +
Arginine - - -
Aspartic acid - . -
Butyric acid + - *
Ethanol + = +
Formic acid + - -
Fructose * - +
Glucose + - +
Glutamic acid + ~ -
Lactic acid + * +
Citric acid + + +
Mannitol . . +
Methanol - - -
Propionic acid + - t
Sulfate + * +
Tiosulfate + - -
— 280 —
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ARS/ERN E BIC IPRESRR M(ET BENS C CRARK vHive ST =Rk - KE2X

U, #2714t uixlellA 4% F§ x4}

F AH™ FYgF SUs06, SWI01, SS405& 7 R7lade]l W uwix|(E
5)et ZUSA] 42 wi|o] 10%(V/V) BYE MIEE A7 FFso 2 453
bacteriochlorophyll a%¥& &-§3}4dch.

Fig. 3 oA R uje} o] M Z&2 f7)Ato] A7IEA] A2 ujz|olA
Brl 4% £571 2.5ulolM 3u] = FA BKo] F7HHE Bt Holy us
7 SW5068] #& =R Mrh f7)4to] AIME wixjelA FA&E7F MY wi=A
Ueht} f714b Eilsol 1 Ftin ARdch BYL MAZ 8sol uwiE
bacteriochrophyll a2] A3/d3}& Table 140] LepgSict

Table 14, Absorption of bacteriochlorophyll a from photosynthetic bacteria

Photosynthetic Not added(O.D 770nm) Orangic acid added(O.D 770nm)
gactenia 2day 4day 2day 4day
SW101 0.232 0.672 0.258 1.342
SWa06 0.334 0.920 0.359 1.832
SS405 0.267 0.559 0.254 1.432

Table 14.0]4 X ulel o] {7]4te] nA7} wixlolls ujet Ao wpE
bacteriochlorophyll a®] & ¢} 3u] A= Fristd v} R7late] Hrld wix|o)
M 9] bacteriochlorophyll a2] & o6 ~ 78} AE F71¢E Rl Fig. 404

= u}g} o] SWS5062] Aol bacteriochlorophyll a2l MM T 713 =lojyt
37E uvehdch o] Azke Rf7lade]l EAY F¢ FUL MZY B8] FiEE
23} bacteriochlorophyll a &2 £717} FAlo)] dojLtes EF s49 R7|4&
NNAE AMSY B9 ALY FHol uizl FYL A2 4&EFE U+ AL AL
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2 Al&:Hch

Growth (O.D 660nm)

Time (day)

Fig. 3 33hd I 433
O @ : S5405, A A : SW506, [0 W : Swi01
Oa0d: #7141 47, @ A B : /714 Y7}
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Bacteriochlorophyll (O.D 770nm)

NEEH H ¥ DT SMH HALEHY 1 2422 DRI dH2D

0.0 I T | I T
0 1 2 3 4 5 6 7

Time (day)

Fig. 4 B¥4 & 4ol a}2 bacteriochlorophyll a2] 2}
A : SV 506, w : SS405, W@ : SWI0l, @ : YC303
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N2EX HME DT SMHS Mgy O K422 DRI dH2z A e

A 54, 8 DHEY FMER YIS 24}

24zt Fel¥ ¥ EE ol §sle] Jabsige] iyt AMelsE 2Alsigch & A7
R HEG AL A F AAA ikgIlold A 100% H 5w o] Yy
2 AHgEoA 22 2 wAoNE e $£EE AsiAFle KAHAYE), 18
g, AR 59 L AAsle Yol izl AEstAch ¢4 2= §f7] w
T Fdvled @7 23 te4S i, 2N 4 H4E 7|FE Holsia
2ol €2 4z njdES FFY F HIRAA wiLAIIN F4b sls A
ge& AvEglel

1. 5822 {718 235 =4t

2 5% E2E 3713 9 0273 ZW(vicroaerophilic)ell A wjeidt A
%E JehddchFig. 5) 2713 zhoM {7184 Y& S 23ty
YC303, YHS502& ZIJujdt ¥ A= FF7]|A(glucose)d] BEF &33ld
Tl ¥ I35 EF AR ou &S ol &3l 2xMd ¢S el ¥HEAl AY
o A AR L ok FE 10g/ L o]4oldS uf MAF Y= Ao Y
12374

UH olg F FFE nEZ7F YoM vt AE Fig. 60 LiEhgdch
UM 71t uig o] HEY HFFEE U AU FPE&EE X71F vjgol v
Thd WA FF 7AW E3 o] §3le Kt A RAES Bich uwlebd 4}
€8 714 UL FE2 dYEE AUEA g3 24h, Z=2ydh, A Fo= A
BES o 4 Adch weld el o]dE Y wilE 3, BFE njIr|Yes
F2)31A oetE wxY 2Fo] vlaY FolY Zolr},
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>
8%}
o
0
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20 -

Celt O.D. & glucose conc. (g/)
s o

5]

0 10 20 30 40 50
Time(hr)

—&— Growth of YC303
-+ O+ Growth of YH502
—4&— Glucose conc. of YC303
-+ .+ Glucose conc. of YHS02

Fig. 5. Removal characteristics of organic matter in the aerobic condition
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Cell O.D. & glucose conc. (9/N)

Time(hr)

—&— Growth of YC303

- O+ Growth of YHS502

—i— Glucose conc. in the YC303 incubator
-5+« Glucose cone. in the YH502 incubator

Fig. 6. Removal characteristics of organic matter in the microaerophilic

condition
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2. AAFY |I1E 3l 24}

ulg] el 439 HAFE RS wjAFE o] 83t Yajujrsidct. 30T
4817 B ujdY FAE 10 ot LBjA|7} E Al@H HFstn A”YII)A 24
A7t Aujgstach. olo] 150 wee] MRSHIA]ZL EololE 250 me viHe] AwiPy
& 1% AFY 5 ALstAR HAS 30T, AwIISIAA A|ZBAE AT F 243
st 2t FF 5 4% % HESS Asidct

TF 432 FYE=E FPsldon WRELS ST 712 Ao} P48
HAAte] oz FAsidct J1AE AISH e 42 INSHE o83t A
& Fig. 7o) Yehjdct

3. W oA EE 4 Ae BE 24}

CoD 18,700 pmdl EEHTE ol-83te A4 AzdHE AAlsiddcth U4
& ¥A3}to CODE 1200 ppod ZAY ¥ 2Ex L3, A, 22§ #47 of
2 Azjsiart. xR Mz dES AS=EY |R71E 23] ¥4 ¢4
3714 2AeA AAlstglen] Unja] AEFE u]2r] Ao Aedtdct iz
Fe "I U2 ERHSE olgsiacth

IEAENEE Al ZFF, COD AAZS o 4552 Llelxten| 277} 20%2)
HAEE Uehd A2 F8E2k Fol 88 sUL 25 HUYAEA g A
22 FolHr} (2lge A4). V¥ AP, ARE A ANy Fee 18 £
ol dEste @2l C0DY AL ujzFe} vlaste ackx] & Aol§ el
A2 e ol nlEI] AN FHHIEMT TLFE o183l sSE Az
ke Aot WAL AL RAErh &, uEy] Yzl §7148E7 HEA ga
€ doA f714 d3E& 5& AEHE ReZ F&Hn nPEFE TUYRE
M oleiYt EAEEL A2 AAY 4 AE ZAeE 7)oct
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Time(hr)

—O— Growth of FY503
—— Growth of KK606
—0— Growth of KK303
—O— Growth of FF405
@+ Glucose conc. in the FY503 reactor
--w-- Glucose conc, in the KK606 reactor
- Glucose conc. in the KK303 reaclor
-4 Glucose conc, in the FF408 reactor

Fig. 7. A4tF9 713 (glucose) &3] |43
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ANEEX: dd2

U1 SMH S M2AYEY O FAES NRIMX dHIZHH| HY

A 6d FHE ujBEY vl 54 2 =T g A2 ®ZE
ZA}

1338 ugEL wi} B =4

oln] Zeld U vdEHN o odEY F4 v+ ANelsd AEY ¥ A
glsol +4% nAEES AHst f7ldte] Esle AF vgAM Ael A
z6] iy AFE YA, olF tHESE FEFLE IE £ Ae wiP
Z223& YYstdch ANelgo] ¢4 FUI ol P&l i wj} 243} olE H
BEEH 7142 vJYES0] TN FM4E HelU 5 o
ek B34 ojdEel 392 vl 2deR pH, 2%, @
metstgct,

Table 15& £2 F¥H S0l FY4 A8 7§ ol 8319 F7l4H acetate,
propionate, butyrate) &3lo] plAl& &%, pH, =9 UL ARY FAEF U
effigich. 30ColM #A 4] the =9} ulaste 40-70% wES & 4 AUA
oo {7189 AAEE 8242 & vehd Aef u]dted 20C ©]3t 22l 40T ©]
Bolde FA 43 R R4 AA G B3] Aashe F¥E BArh o)y
ZA3= S0l FF7E APAHA F22US AARIFEH 4L A HH2EE 3
0CE ¥etEgich oY $& xoAM FAY 71§ Holt e AA dH4
AeA W 2xolq o] HitxEe Yol Ul 2EF F2LE2 FA3l:
Zol 383t miely AHROJME PJo] F3 {74 AAEe] &S 252 U
o] £7Hc} 43 ¥ A pH =A& US| 9131 glollN dFU A &
ZE WQPRER MRS, X7 pHE 5.0004 9.071x] WAoo, HIY F=
ol 6942 vjdyt ¥ FA 424 {718 AALEE HAESACL Table 15004
Utebd uiot o] pH 7ol 3.23 g£-1 o] 7H8 §2 4L Rdod ou RI&
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>
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NEEX: ddF 0 S4Hs Melgddu 1 422 NI dHPZ MY e

HALL 83.9% qch = pHrl F7184F YRE} |78 AAEL F7ste
Zgolaont pH 7.0004 HehE viehfi 8.0 oleiME 23]8 Z4sdtdct. o
2t & sW101 FFoll chyt Aol WaY 3 pHe F494HA 7.028 Algsy
ujed7] 3 ot pHel ZHAlg W= qlodoy v4 M T2 lde] LA R
g EL pHE 7.028 {71 "Wasicia PZHel

BYAE AT o BHUA] 22 A {718 ALY WHE YA
g5l 2= & wisA Jastadch 1008e] WE AFE olLsledct. =xe F7
of wiel FAlY Aol Frlste A& EoF glort 5000 lux o]’do] HA T
o] 4&o] 4AHE A, FAd #71€d AAEE 4000 lux7ixe F7isicl
5000 lux o|gollAe Zastdct A= #7143 doAeE ¢8 2 57§ olf
g 3¢ A2 XS wol7l ¢IsiA 4000 lux ¥2o] A xxeh= AL ¢ 4+ A
gch ojite] A2HE B FFE o8 JE v AE Y Y 2A2
30C, pH 7.0 28] 4000 lux ¢lo] Ity E|eict
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>
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Table 15, Effects of culture conditions on growth of SW10l in synthetic

medium,
removal efficiencies of
culture condition cell growing(g/) organic acid(%)
Temperature(C) 20 1.89 56.3
30 3.10 82.0
40 1.76 459
50 0.56 23.1
Initial pH 5 1.3 12.1
' 6 251 61.8
7 323 839
8 1.09 56.9
9 0.92 37.1
Illumination intensity (lux) 500 0.78 20.1
1,000 1.87 48.1
2,000 2.10 52.4
3,000 267 60.1
4,000 3.30 830
5,000 291 62.9

The cultivation was carried out in optimal culture medium for 6 days at
various environmental conditions in Lascelles basal medium containing 0.2 %

sodium acetate, 0,2 % sodium propionate, 0,2 % sodium butyrate.
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NBEX & DT SA6HHS M2y 1 LS DRIDIX dHI T M| i

2. B BBl A% /IE AAE 24

G714 Eslpo] Flojuin W4 FPES Fuldle vl u|AEEX A IBA
& XY 4 e B ndEL FAULE Il 4 s Meed MR
th. #713o2 A 2E sl RU]AY H=, COCr, BOD, SS 5& Aele Hit
Axtz FP3HAch

Hag AP NFE olRsted QETIFo] EAske FI1EY AAEE 2Ach
QE w4 Fof Sl ALAH F718 Fole R7)14de] dfEE st slen
3 Zo|AE acetate(50%), propionate(12%), butyrate(0.1%), lactate 28
dE|n glch gield, B Z32 #7189 AAE AEsAch 3 wiAlolM A
wjok¥t &3 0, 5, 10, 20% 2 Y= ol Hsisle 6UdTY wjr|tel HA
bacteriochlorophyll a¢] %3t §718 AALe WAsE Busich Fig 8.6l
¢ 4 o] FAY & Z7to] wel bacteriochlorophyll ax F71tdch E
T 102} 20%2] FAl A7t 2AAMY F¢ AL B2 {718 BNBEPE B,
WrelAl ¥ 6Y Fole 75-80%2A At §71E LIAE HAch. +XEL ol
o GE y4E 0D FE2A 10,000 mg ¢ 2 MY ¥ E FFE 10% HItslo
JE w4 o] COD $& HWEHE JAUSIYCL Fig. 9.014 ¢ + ARl I M4
2] COD ZAAZL 69 g Hq 87%e] AT Boj GE w42 CODE 1,300 mgl”
A2 Yo} Ach 8x] Fuelld B4 BxHeEs Ex& F7%1 #ilay
A7) ¥ 10-208) Azt WY OR Aelshe Fdol MR uol A8 ¥EH
2 ooth 2y & Z3e 7123 AdeldE 2] Mt w2 CD HAALES
Ueh) LEE QE 54 Aol o]8¥ F¢ &2 Ael ZAE 7UE + Atk
AtEn, BEYA MZY FU1E A 4L Bt FIRIFA Z2MLo ¥Ete
Zol o3l 2YN 2% 714 dHSoE A JHesicta 4zHct wlebq ¥4
2718 % Hroh ¥53QU A3yt gasivia 4749l
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ARz 13 3t AHese R E nAESE AYsie Rl v &3 2
g g oR cl nBEZY EYUINAS B¢ 47tAE(synergic effects) & W}
Ehd 4 A& Reg Pdr}

100

15

80 - 12
60 - : 9
40 ) 3 :

20 A 3

Removal efficiences of organic acid (%)

Bacteriochlorophyli (O.D at 70nm)

Fig. 8. =& dl40l SV101& H7} stglgufe E& s /714 s=0t
bacteriochlorophyll ag] ¥
HZH : @: 0% O: 5% ¥ :10% V: 20%
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COD removal efficiencies (%)
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0 1 2 3 4 5 6
Time (day)
Fig. 9. SWI01& ©]-8% E&ul42 cop AA &zt
HEa : 10%(v/v), Z7] COD FX : 10,000 wg/l
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3. BYY Aol gyt 4E slg A xn

FoAZ 43D UM wiEEE E dgod #HF AEE 3F9 FUP M
SWIOl, SWS06, SS405& ZHzh 10%(v/v) A7bstel wiorsheA wjore] pHel wizhel
bacteriochlorophyll a ¢] §% 1 COD H5& RA}3t4ct

& vl S A& Nelg 35 igde] pH HHE Fig. 10 of VERAA
th. Ael sl phie ulQ 297K Flstd il oA RAashe g BWsiych
e pHe] ¥dE 33 2§ 8.000A 8.2xl0]l& /xSt FYUAP AEZ ol8Y
AEHA w4 el pie A FAEHE A2 AlRHCL

Fig. 112 {ufolMe] ¥3Ad Ml el bacteriochlorophyll a #-& Alm{R.9t
t}h. Y dlgo]M= bacteriochlorophyll a o) Aol F713}A] ¢4qter}, SWI01,
SW506, SS4052] H3E M-S AU Yul4o]M= bacteriochlorophyll a &)
X2 A Zholl uwiel HEts} gler} Table 1404 R ulel o] bacteriochlorophyll
a o] {714k A viAjolN Bl F1skA] Rt ZAE vehidch o] 2
e siede] EAlste o8 712 B FolA bacteriochlorophyll a A/8& %
33t BAo] Exlsts A2 AziEoAct

U, FYPY Aol 23 0D x| HHE Fig. 129 Lehiglcl. Fig. 804
RE ulg} o] FYPAY nBES AFA 4 EE s471 Aol F7hHAA
wl4XT} 305 FE CODS ZtA7} Roliul vl3) Fid A& H7ste Py 3
£, SW1012 80%, SWS506 89%, SS4052 75%2] COD Zar& R 4cl. Fig 118 A
of ¥]&o] 8 = bacteriochlorophyll a & A&7 Acjrl =H= 2-3 o]
cong] 3 &= FHcolE Lviepiglct. o] 2-& bacteriochlorophyll a2 Ai4do]
W4 AZe F7HE vehiz B Mol &3 coprt EAEA-ZFS Yuict

M
[Pl
o
kJ
H
1
x
=
4>
>
o
0z
¢
1]
14
40
[
o
10
kJ
40
hS)
N
pall
['_)L-I_I
e
40
[l
Je
==
.
ne
L=
>
5%
k_qj
o
ou



RBRE Ve 3T =R RS2

I+
m0
Ho
[}
ol
4|
ok
ol
=
E=)
al
)3
ok
&l
"
I
~
~
I+
=
of
O
Ed
I+
M
=
E)

8.8
8.4 -
< 80
7.6
7.2 l I T | | T
0 1 2 3 4 5 6 7

Fig. 10, F¢4 A& H7/N &2 ey pH 8y
@ : t]ET 4 : SWIO1 I : SW506 V¥ :SS405

NBEX: MEE DT SAHS Yl O SAS DRI dH2IUH| Y L AU/ S-S



Bacteriochlorophyil (O.D 770nm)
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COD removal (%)
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o3& dEE

1L Hul, B}, 4 g SoAM sl WU o]-83lo Xylan, Cellulose,
Starch, Protein $¢8 XEx}E FE3sl= 4F2] oAy E, CK24, XK31, SK12, PK42S
2ejstgd ey Zizt Cellulase, Xylanase, Amylase, Protease?] ¢<4:%§ ZAYAL S
golsta oo tzhe] 5ol iyt deld 54& 2Alstgrh

2 &4 W78, NE AU R YEME 5o §7180lA AR 5F(YC303, YH502,
YK601, YP201, YS702)& 22133 504978 7]4el cigt 7]1A Hold g Atm v lc),

3. #7158 B3 A B0l &S HAMF 4Z(FY503, KK606, KK307, FF405)& 2|31
20 10947] 718 iy R71E AVRSY S FYsl Py, Yoy {94 o
23 g X T& 2AstdcL

4, sieAeio] FgY g veXe] Ao ¢4 B FFE tie AEY F
30C ¥78 BzAedAM A{=rt M 48 FF2 SW606, SK101, SS405 MEFE
HFAoz MYt 3 A2y BEE Al 2%, 22, pH 59 HH 4%
Z2& AFsiAch

5. A¥E f7)4he AT ATseolN TRF2 FUYLF 3L HUY 2A
2 2713 P2 heo] AYsiAch 1Y YA HBF F YC3039 #o
8ol ¢ ¥2S ¢ & Atk 8F 24 Z§, EE LRI P42y
4%l AY gldct.
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6. YA F2 /74 25 Ay Y3 10%, 20x2] FPAH HFE Mkt
o 6 ¥ 75-80%2] RVIE AMALSS 4 + Addch

7. COD 10,000 mg/18] AT FE vigo] 1088 FYY AZE A7kl 1,300
ng/19] FEE Z2AZCh 29) MY FolE 87%e) M TR A& 4+ U
7l W2l LT 714 M4 Helol Ry ALE olgHCh

8. 3F29 YA MIFES AZY A =& d4 AHelojA pH, bacteriochlorophyll
a, COD2| Hilakg AtwEgich FEY MFE FF5HA U2 ch2FolM:= 305 3
o] HEUE B FYE Mol FEE BE A4 80%, 8%, 75%2 w2 X
€8 Y8 4 2or}. bacteriochlorphyll a2l Bd<4=7F Hcisl € of cope &
H =2 3cjel Zg & o FEY MiFol €D AA FLY YL T &+
elict.
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