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Wastewater by Immobilized Symbiotic Bacteria
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ABSTRACT

A new process was developed to degrade PVA(polyvinyl alcohol) in desize wastewater, Two
symbiotic bacteria of Pseudomonas strain G;Y and PW were immobilized on the media by
adsorption, A natural zeolite was chosen as the best media considering cell adhesion capacity,
sedimentation rate, and material cost. PVA and COD removal efficiencies of this system for
synthetic wastewater were 84% and $5% at the retention time of 6 hr, when the volumetric
loading rate was PVA 8 g /L -day and COD 8 g/ L -day, and cell density was 19,775 mg/ L.
In case of desize wastewater, they were 78% and 72% at the retention time of 6 hr, respecti-
vely, when the volumetric loading rate was PVA 8 g/ L -day and COD 13.2 g/ L- day, and
cell density was 32,899 mg/ L. In case of desize wastewate;, PVA and COD removal efficiencies
were lower than synthetic wastewater, but cell density of the desize wastewater was lower than
that of the synthetic wastewater, because there were insufficiency of necessary nutrition and
variety of desize materials in the desize wastewater. A pilot test was successfully performed
showing 88% and 82%, PVA and COD removal efficiencies at the retention time of 24 hr, when
volumetric loading rate were 47 PVA g /L-day and COD 69 g/L -day, and cell density
was 12,324 mg/ L.
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Table 1. Medium for screening and Synthetic
Wastewater

PVA broth medium

PVA 500 508

Synthetic Wastewater

PVA 500 2~58

(NH,4),80, 108 (NH,),S0, 108
KH,PO, 108 KH,PO, 108
R PO, 308 K,HPO, 808
MgSO, - THO 028 MgSO,.7H0 028
Na(l 018 Na(l 018

Stock solution™  10ml FeSO,.7H,0O 01sg
Distilled water  990ml CaCl,.2H;0 0028
phl 75 MnSO, 058

¥ Stock solution:

FeSO, + TH,0O 01lsg CaCl, - 2H,O 0.028
Na,MoQ), + 2H,0 0.5mg MnSO, 0.5mg
Ca-pantothenate (0.5mg inositol 0.2mg
p-aminobenzoate 0.2mg niacin 0.4mg
prridoxine 0.4mg thiamine 0.4mg
biotin 2u8 vitamin By, 0.5¢8
distilled water 100ml
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Fig. 1. Schematic diagram of air-lift reactor.

79 sE TR sk

Feise Aol noael Hel 57 §
o £4% Fusbl du el ARAE FANI
gistel Wg71sh 10°9) A ol WHpe NS 44

Al
w4, E712 Wl 288 ga Yl &
g AR B B0 ane ehes
57] Shate] 2o ol A4S 43S, tebd
E9)27h AAaeel mued gt WAE foc
Aol 5294 gonl vlgal ue e WS 45
Gug s A2 E A5 9 297 gus

st o}

A5 Aol A" HHEA) HA eolied
o Abgalgth A zeolite 12088 1,200 ml.
o] EFgol B FARS Zr)Rd R4 o
ZAlol 23k zeolite ZAa#S 458 0%k E7)FE U
ul2] wjokst wlgkod 10% 9 zeolite 758 & W& §F %7)
PVASLEE 3,000 mg /LR 8t AF A nAES v F
A7l & Table 19 4 #H4E PVA 2000 mg/LE
VEE & LR3-S PVA 28 /L-day, AFAIZE 24 hr,
PVA 48 /L-day, A5FAI7t 12 hr, PVA 88 /L:day, A7

A V
A&3A

397

A%t 6hro 8 Zhzt WsiAlA A EEdch CODE PVA
o} Zos Rojysl WA 2d s
6&, Dt o} 3|48 #F3te] BOD:N:PH|E

100:5 Z“étz} % pH 75, PVA 2,000 mg /L. ¥ COD
3,300 mg/li U0l A] A FAIZHE 24 he, 12 hr, 6 hr
o8 b HEAA b Ho 5o o 438 sty
o 2o A9 PVASE Hr COD7F &3
starch®} 7+ 012 SASo] # 5o A7} HY7] wFo
o} mebA PVA 338k A 9 Fdste] coD
A COD 338 /I-day, AFAIZE 24 hr, COD
6.68 /L:day, A F A<} 12ht, COD 1328 /1-day, A 54|
(b 6heo. 2 2tz W3lalod ot

AAN)YH o(P)DE ureadt HPOE AFEFIQHS
v, CODE F334 Al og A4 KMaO 828
ZA s

Pilot Scale Test

B A7 pilot scaled Fig, 29} ),

ghg-7) 9] gake o 2 A 7k 115em, 4|8 Y0em, 2O
210eme] Hyto 2 A st on whg7e] AAd A
HE Ao w75 FnE &l scale-up BFH T
B850l 48 el Moo
& AHgstdon wgy] Wel DOE 0.7 ppmol 4 £ 23}

eIy
r.‘Sl B

Aok Al () grade) 13y ((Ryg)e #1d
zeolite 2 ) A 7)52 45em o3l A& AlR-sich

S92 (PVA 4000 mg/1)S We7lo] Qi u)g
Heater controller

Sludge recycle DO,Temp,ProbelDO meter

Desizing
Waste - Water

Utea, H3P()4': Q]

“1 Drain valve

Fig. 2. Schematic diagram of pilot scale.
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Table 2. Physical properities of different media
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Partical Bulk Wet Roughness pH
Media size density density (relativity) (1% solution)
(#em) (81/ o) (8r/at)
Active 10—50 0.36 1.10 +++ 98
Carbon
Natural 10—50 0.58 111 ++++ 8.0
Zeolite
Celite 10—50 0.38 1.29 +++++ 7.1
Petlite 10—50 0.06 0.51 + 8.0
Busuk 10—50 0.96 2.08 ++++ 74
Stone

Table 3. Change of PVA concentration in the shake flasks containing different media for the first

batch culture (unit: mg/L)

Time / Media Petlite Active Natural Celite Busuk

(days) Carbon Zeolite Stone

0 1897 1897 1897 1897 1897

1 1571 549 565 1062 1137

2 964 386 439 479 450

3 417 292 323 379 361

4 367 255 305 348 354

Removal 81 87 84 82 81

efﬁcicncy(%)
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Table 4. Change of PVA concentration in the flasks containing different media for 4 times repeated

batch culture (unit: mg/L)

Time / Media Perlite Active Natural Celite Busuk

(hr) Carbon Zeolite Stone

0 1600 1700 1717 1686 1739

4 1253 1234 1177 1171 1303

9 793 662 642 642 808

14 198 83 30 52 170

Removal 88 95 98 97 90

efficiency (%)

Table 5. Attached cell mass and settling time for each media after 5 times repeated-batch culture

Media Perlite Active Natural Celite Busuk
Carbon Zcolite Stone
Cell mass 162 322 327 319 145
{(mg/ 8)
Settling 130 D 3 6 2
time(min)
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