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A study on the Treatment of ABS Using Fluidized
Bed Reactor
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Abstracts

Samples collected from the benthic sludge of the river which involve the municipal, in-
dustrial and hol spring waste-water, were diluted with BOD dillutant and serated, inncula-
ted and cultured at 27C. The colonies were cultured and inoculated into the fluidized bed
and removal effciencies were studied.

While the bacteria is on the logarithmic grouth phase, six hours were sufficient to treat
the ABS (o the level less than 0.5ppm, the standard level of drinking water,

In order to increase the effidency, pre-and poet treatment were conduncted, the UV irra-
diation and Oy treatment.

It was confirmed that pre-and-post treatment contribute to the increment of efficlency
during bic-logical treatment.

Bacteria contributiong to the treatment of ABS were confirmed.



I.# Al

1. B g8

A2 e okl AWEHA ARSH AEHE 22 TR EAlg sedde §
At =] ARS7E $9Ee] o] GiEHY TEEAL SHHE LEATIL ZE =AY AR
o8 #he AIEkEE IR AdHs7¢ ol=fet

Sl KRS £R71EE A3 ABSY ¥FA18S 43D A AR
I EMD S nxAses A%e EriustA =i

Bawke] % ABSe] Fabe gigaEoze v WiAed o] w £, o=,
A4 T 23] WANEA a7 A vige] 2rHAC E ABSPL vl SEE A
slolde ol4§ tHundesirable taste)s} #F-& $3 05mg/8c]442] ABSS FET A= ¥
ATET 2L o stHeds vhdaEa] R levels] AE} Heh

ulZe] A
2EX10°F Lh/19d1
2X10° Lh/1955

ABSE &#lel} S e Mals] glefs 443" (oxygen transfer)®] P37t S5, A
AFE dodla, ool FolHq SR A7} SEHoh

E A7E e 419 AHE ¢ a3 yetoz 29 el w2 A7 A
BE3D D 423 199 KEhER ol &8s ARSH AAE A=slas o

2. E=| WEMR

ABSE gy} ojajd FH]W ES(ground percolation) detrE Algld sz
AHHe FARN Impidcls HTolder? 71371 Yibranched) alkyl benzyl sulionates
BRokFAAM 800hr o4 #&8ia EHERel (Linear) alkyl benayl sulfonates> BtiEo] 2
= Feck

ABSE #}38] 2oitiE(sand silt type soil)d] 21519 Percolation SLEM4 HM7=3c.
E ABSE Pseudomonas ¥ Nocardiafiffe =ite] £ 7lasigt”

Nocardia®} Pseudomonase thile] #pajejafoin} s EA ¢

— 128 -



@ ¥ .5 X
C—C—L—C-L=0=C-C
50: ¢

ABS
) €=C=C=C~C~C~C~C~C~C~C~C
S0 o
LAS

Jokliks 431d]s] O3 UVE Stz £ FELY “ABSE 0, A2l &9 g7
Hel"Ekm Sea UBEE “ABSE Asdd =ss] Ed. #Ha sEo.

o fEShEs] M4aEd 8¢ 72 e FE A5 denitrification® 8] @] 87
2921} Emer Colleran®®¢] E4H 4ol #7402 William J. Jewel"Fo| A0 +H 2o
#7422 Risto Hakulineu®]® Pulpst Paper M-Fa{2)d] H7142s, H C. Chen"§9|
W4] Alcohol WES, Douglas D. Lee™5<] GHR M3l o 7|H& <882y
O ABS MEAsE A+ 2a glv) deks B dydse RS o Re s
Al =St

Nocardiat* Sabouraud dextrose agard] 3 w4bsil (Pelezar, J. R. p. 598 Microbiokogy)
Pseudomonass ethanols®] H71atel] 2 dikdch (p. 91 ditto)

. WBRE % MALE

1. ABS B0} ALES &I 9 ABS JEHYH
€L =%

sta2d #iES Colmnd 283} o] oal@ #vistsdet. o214 2709 air pomp(FH-E7]
T 40LME e 12718 PVC pipe® Fak $7171 U= (39 11mAg) 8494
PE LS B3 Hok ValveE Hojn, %2 F|Zydd b %o Columntc: #o]
& head® #9ck 4599 AFEd FredAst 2 dE.

& UV lamp F:A144]

OV lampe U8 =HEESME 100volt, 15Watt 254nm2] B34 $4¥8hs germicidal
lamp®A Type G15. TB, GL—158 A1E3gixn ol¥iF | plasticds] HHF &5 1~15a
Zold B4 91 Zig TagE 2EEE utol® S5 2 AES WLASR(ERE B9

-—ﬂg_



pay pazpmp o wedep sewsqag T Hig

dumd e ﬂwl \_I i
dumd
IEM
} .. ! k¢ i
EEATLS
EE)
i o 3]
2 A &l

.

18]S OIIEI]

— 10 -



FALA TR oF 23te] Hel) UV lampt® card board & A9Yoais 28« REumsha B
b 1=
& 0 T47A
O 49734 34 =Wame] 2§ AHE-g9c
100V, 1Amp, 7% 15224 4 0.8 FEE OFAARaz Bilssch
@ DO meter : TOA electronics Ltd, Japan.
Type : DO— 188 AHg-88c.
& pH metter © Singapore®] Fol# digital pH mettec® 488450
& UV, Spectrophotometer © Shimazu 160—A
@ ABS S : 0& bkinstin
AdAiMEaE M 10864 of7 o
(methylene, blee )

2. S| T

#5999 =ae ogn el Sk £r4%HE DO=2~3A5E AAHAG pHE 8
6—00 47 A=k 258 27T+ 2 HASES 9SS 40, 2] 1009 plastics]
74 2 HFgel 10m I7 3ms A& Aok Agar plasticE 4T Hs] F
dfgdE DO=1 F=AA Frager As T84 FALGAD. 27 TLL 40
L/min®] air pump 248 AHE-shalvg

3. ABS S| HlEe| fr

ABS®] HFFEL O8] g AR
1) SgpeFgT484t 1g
ABS £34, EFF KW Ja754 No. 19007431
o FARLIIF AR AL
D 1238(5oft type) 259
3 YoorEdT4aa
Sod, Dodecylbenzene sulfonate Test, No. 1DE. 02987 Hanswa chemical pure. 259
4) FRGATYTYEA)
8% BE o2 AWEYA 5g HIEAF 288, Lot, AL 01 Sod, Laurylsulfate CpHx
S(:Na

— 181 —



FgAa o 2gdA 2e3 A8 Spectrophotometers] 23] AEea oA A
2§ Ala-ahsch

ABS BEE#o] dgd

:
;

050 |-

KE=128R3
C=K X ABS+ B

il B=0.0255

01000 02000 03000 04000 OS5M0Xppm)
concentrition

Fig. 2 Calibration curve of ABS standard
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Table 1. Nak-Deng River Water Quality =008 14
T . & | 4 . AF7e {7l E2EH)
pH 75 58~85 65—85 |
KMnQ, M| 80 100] &}
Chloride 10.5 150°] &
S0y 19.5 200 +
NO&-N 1.13 10 =
N(&-N Q.009
NH.-N 0.1 0.50] &
BOD 45 3 o]
COoD 40 3
Fe 0.13 0.3¢] &
F 0.19 10 #
Silica 15.8 50 =
Cu 006 10 =
Mn 0.01 03 +
Zn 0.05 10
A% CaCO, 55 300 =
ABS 0.220 05 ¢ 05 )8
R 5.9 1069 19%)
9 % & L1X 1068 19%) 1,000/ 100mé o] 8f
Table 1—1. PO—P Concentration of Nak-Dong River
A " PO—P #%ppm) et B n
11A 138 114 14H 337 &(ppm)
& 7 A 03718 03210
F 2 o9 = 03142 0.2635 0.05
_i = 0.3312 03535
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Table 1=2. ABS Concentration of Nak-Dong River's low layer

7 e ABS £E (ppm)
% = 0.060
& 3 0076
2 F 4 =2 0.128
# 7 9 0159
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Fig. 3 Comparison of ABS decompostition rate among simple fluidized bed, UV irradiation
plus fhudized bed, and UV irradiation plus fluidized bed plus Ozone treatment, Ex-
periment was conducted by Nak-Dong River water{added ABS)

A : Simple fuidized bed
B : UV irradiation+fluidized bed
C: UV irradiation+fuidized bed+0,
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Removal efficiency

EmBss22388%

fluldized -bed.
Aactive carbon
®sand and plastics
(100nf input 98% standard 36.2ppm)

analytical results after 3hrs of retention time,

54 6 8 101214 16 18 20 22 24 TIMEhour)
Fig. 4 Rimoval Efficlency of ABS according to the difference of supporting materials using .

Tahble 2, Determination of ABS decomposition activities by the river bhenthic shidges.

;Tme of sludges residential
waste-water
lﬂmp]eﬂlmhnr 1-3 2=—3 3=d 1=2 1=1
| Absorbance 1268 1306 0.974 0.776 0474
!AEE residuals 1.655ppm L704ppm | l244ppm | 1.022ppm | 1.277ppm
Type of sludges Hot Spring
Sample Number 2—32 3-1 3—2
Absorbance 0.784 0.781 1.083
ARBS residuals 0.24%ppm L02%pm | 2.083ppm
i | Rl
Sample Number 21 3-3 3-5
Absorbance D984 1245 1432
ABS residuals 1L.290ppm 1625ppm | 1LBG66ppm
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Fig. 5 ABS removal efficiencies resulting from continuous daily input of ABS 80ppm
(B0mE of ABS standard 1g9/E}
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Fig. 6 ABS removal efficiencies resulting from continuous daily input of ABS 60ppm
(60mE of ABS standard 19/£)
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Fig. 7 ABS removal efficiencies resulting from continious daily input of ABS standard.
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Fig. B ABS removal efficiencies resulting from progressively increased amount of ARS in-
put and from the difference of support materials and mode of bacterial culture.
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Table 3. Effect of UV irradiation on the ABS residuals.

UV EARA3H 15 k- 604
¥+ F = 2083 1818 1507
ABS #RF 2.702 ppm 2,362 ppm 1962 ppm

Eesidual concentration of ARS

TIME(Min)
Fig. 9 Effects of(254nm) irradiation on the ABS samples{10ppm)
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Fig. 10 Effect of Ozone Treatment on the ABS Samples (ABS lppm)
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Fig. 11 The effect of simple asration on the decomposition of ABS
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Fig. 12 Apparatus for analysiz of non-tonic surfactants.
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Fig. 13 Calibration curve of standard non-ionic surfactant, heptaoxyethylene dodecyl ether.
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Fig. 14 above : A. Calco, var, Iwoffi
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Fig. 15 The process of idenfification of bacteria which decomposes ABS(AP] method)
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Table 4. Translation Diagram

2 E]
A b 1 = b = 3 - o
’ ; s 4 | % 4
B4 oYL NIT1 + NIT 2/5&
. NO, - : e 4 — ;%-ﬂ'ﬂ
e e
TRP/3~5%
TRP ophan indol
tryt e 44 =% o
GLI | glucose acidification A= x
ADH | arginine arginine dihydrolase e & EEFUE-?
URE | urea urease Lo i}ﬂjﬁ-% |
- hydrolysis /g |
il s . Paiocosides) | = ¥ | 2 3
GEL | gelatin hydrolysis(protease) #?ﬂﬁiﬂﬂﬁ
P-pitrophenal .
PNPG | gp; _ﬂ]mﬁmmﬂ f-galactosidase w4 O
GLU | glucose assimilation % o P
ARA | arabinoss e - "
MNE | mannose d- & e
MAN | mannitol a- & e
NAG | N-acetyl-glucosamine * & &
MAL | maltose % & &
GNT | gluconate = & e
CAT | caprate & & &
ADI | adipate s s "
MLT | malate = = .
'E]T ifll:ﬁtﬂ £ &
PAC | phenyl-acetate * o &
Ox | By Cytochrome oxidase 7 4 A4
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8. Mn, Mo2| HEEES| ERIF

fiEsEA M ABSE wdlde A4S WEET) #Ee] Mol - 4H:0(0.002g/8) 2 NaMoO,
0.0019/8}8 FU3E T FEhE A 2lFe] AE,E Mn, Mod] B84 =AY dast i
N A8t A 4R AE Varban(E534) Spectrophotometer AA-300]0] Mn,
lamp, air-acetylene Jame& AHE-8E Lamp current 5mA, =3 279.51om Slit width 0.2nm#

AHB-EERAC
Table 5. Analysis of Mn, from the effluent of the fluidized reactor.
concentration{ppm) absorbance
Blank 000 000 0.000
Standard 1. 200 0.0 0.301 0301
Sample 1 00 0.0 0.001 0.001
Sample 2 0.00 0.0 0.000 0,000
Sample 3 0.01 0.0 0.002 0.002
Sample 4 0.01 0.0 0.001 0001
Sample § 0.01 0.0 0.002 0.002
10
0E -
g 06 -
04 -
2 -
| I 1
0 2 4 6 10
concentration{pam)

Fig. 16 Calibration curve of Manganese
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