BE T E AR E « 55194 « 1983(Proc. of Environ. & Sani. Eng. Research, Vol. 19, 1983)

@3 M“CEAL L ASOEMIEIRICE 3 3REDRE

BIODEGRADATION OF C RING-LABELED LINEAR
ALKYLBENZENE SULFONATE(LAS) IN ACTIVATED SLUDGE PROCESS

ORigh B ™ - MEFT N TR
Talashi KUSUL * » Junko NAKANISHI™ - Mitsunari KITAMURA™

ABSTRACT ; The ultimate biodegration of linear alkylbenzene sulfonate (LAS) in the activated
sludge process has been studied using the “C ring-labeled LAS. By using the methylene blue method
and the tracer method, primary degradation and benzene ring degradation were evaluated respectively.
In batch experiments, 80—-40% of ring carbon was .converted to carbon dioxide after 24 hrs” aeration
in the acclimated system,but only 2—10% in the unacclimated system. “CO, evolution and primary
degradation proceeded simultaneously, but the rate of “CO, evolution was slow. In. 24 hrs , primary
degradation proceeded completely; 46—-52% of ring carbon remained in the sludge and 14—18% in
the solution in the acclimated system. “CO, evolution rate was affected by addition of glicose and initial
concentration of LAS. This study shows the biodegradation mechanism of LAS in the activated sludge
process.

KEYWORDS ; Biodegradation, Activated sludge ,Linear alkylbenzene sulofonate,Benzen ring . Radioisotope
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:Flow meter

:CO2 trap (1N.KOH)
:Magnetic stirrer
:Aeration unit(200ml)
:Sampling syringe
:Reflux condenser
:Cooling line(4°C)
:14C02

Table.l. Feeding condition

Acclimated | Unacclimated
sludge sludge
Substrate Glucose Glucose
(per day) 200mg/1 500mg/1
LAS (Cyo-Ciz) Peptone
5~10mg/1 50mg/1

Mineral salts

Mixed liquior

withdrawal 1/50-1/100 1/80
rate (per day)
Supernant
withdrawal 1/2 3/8
rate (per day)

H-1

trap
(Etanolamine)

Air (200ml/min)

Fig.l. Biodegradation test unit

Mixed liguor 5ml

v
filtration*1
wash with distilled water

Residual and filter

Filtrate

combustion*2
v
M.B. L.s.c.*3 rL.s.c.*3

method

*1; 1.2um MILLTIPORE filter.

*2:Combusted by Model B306 Tricarb Sample
Oxidizer (Packard) and evolved 14C02
was trapped by Carbsorb 6ml(Packard).

*3:Liquid scintillation counter (Packard
Tricarb 3255,3380)

Fig.2. Analytical procedure
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BEGEERO 0+ (55) ~ 1HEICELT, Table.2. Radiocactivity measurement
L MBAS & E@m*o »—Fed, k

Type of s
7 N Content Scintillator
BHAMBASOHSEEI T, LASLKA sanple onten
Etanolamine 1.5ml | Toluene
ICERTOMBASRAOEH . FHHES 14cor Metanol 5ml | scintillator*8ml
PHEAEAELTEZLLSNS, Sludge Carbosorb 6ml | Permafluor 10ml
u
" e : CO2 absorbent) (Packard)
KERFME % Table. 342 /R T, “C O EILE (o2 L T
il te|Filtrate 2ml
BEBHLUTERUNES 9 0%UETHY, Filtrate Filtrate (Amarcham)
YO NSIBEL TR SRR B, *.Mixture of toluene containing PPO 10g/1,
. DMPOPOP 0,2g/1.
3. HERER Each sample was placed into a scintillation

Z RUNSOHEAHHIMLSS ¥ 6 D" CO, % vial and then assayed by L.S.C.

HE S ;
AR R Fig- 3, Table.3. Experimental condition

44 O %Fig. Run Sludge MLSS LAS added s 1 t % recovery of 14¢
5~1 38Ry, Mo 9° __limg/1) [mg/1_nci*I| Supplemen (average)

1-I[Acclimated | .. "[12.6 281 86.1-95,5(93.1)
3.1 BIEHERD  1-2|sludge 25.1 561 88.7-96.2(93.0)
TP 2-T/Unacclimated| "112.6 282 72.0-98.7(90.3)
2-2| sludge 25.1 564 88.7-104 (93.5)
RUNI1 -1 ;-; Acclimated [ "[ ~ . [Glucose 500mg/1[91.5-108 (98.0)
( Fig.5 ) o4, -2 sludge ———— 196.4-110 (103)
4-1|Unacclimated Glucose 500mg/1/93.3-101 (97.1)
REIERD & 512 4-2| sludge 1630 j12.6 281 1 155 5-105 (97.1)
EHLT0 D, * 5 [ *2 630 [12.6 281 | ~—————— [91.5-97.7(94.5)

S *1:measured before each experiment.
2 DL .

CLLS *2:sludge collected from Minamitama municipal sewage plant.
AS(MBAS) Mineral salts were added at the same concentration as feeding condition.
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Fig.4. 14002 evolution rate
—209—



100 100
RUN.1-1 | RUN. 2-1
w:l%C in sludge L
o .:14C in filtrate > b
° O:MBAS in filtrate @
8 v:tco; 5 T
p 20  a w| §sof
[+4 o L
oe o0& )-
F
0123 6 911 15 19 34 hr 30 079173 6 s 11 15 38 by 30748
Fig.5. Distribution of l4c Fig.7. Distribution of l4c¢
100 100
RUN.1-2 | row.2-2
& o
o r ¢
2 >
§ 50 850
& &
o o0
J 012 o s
0123 6 911 15 24 hr 30 0123 6 911 24 hr 30 48
Fig.6. Distribution of 14cC Fig.8. Distribution of l4c
100 ] 100
r RUN.3-1 RUN.4-1
> F .
o o
3 1
> >
B oo :
Q
£ rq &
% + oe
Ol Ot O O~ 0 ; e
012 3 6 9 11 15 19 24 hr 30 q12 3 6 9 11 15 19 24 hr Q
Fig.9. Distribution of l4C Fig.1l. Distribution of 1l4cC
100 100
L RUN.3-2 g L RUN.4-2
r 5
VR | >
& K
> =S
0 5ol A E—————————————@———g| 950
O o
0
g 19 ﬂ g
o0 4 j o6
L. ‘ J 0
QlZ 3 6 9 11 24 hr 30 (112 3 6 9 11 24 hr 30

Fig.l0. Distribution of 14¢

Firg.12. Distribution of l4¢
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N otz, LASORBOBICELU CTHRHBEROBESEETH O, AHMBROFLEL TV 2R
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Fig.l4. Fractionation of 14¢c in filtrate
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Table.4. Percentage distribution of l4c after 24hrs' aeration

Run L A s Intermediates non MBAs lic ,, Primary
No.| Filtrate Sludge*l Total in filtrate in sludge*2 02 degradation
1-1 0.2 0.1-1 0.3-1.2 13.6 46.0 30.9 99-100
1-2 o} 0 0 15.0 48.7 28.4 100
3-1 0 0 0 17.2 46 .4 41.3 100
3-2 0 0 0 17.8 51.5 32.4 100
2-1 8.0 20-23 28-31 29.2 7-11 10.5 69-72
2-2 16.7 31-41 47-58 31.1 2-12 1.6 42-53
4-1 15.4 28-34 43~-49 32.4 5.3 51-57
4-2 17.1 30-37 47-54 34.3 12-19 5.7 46-53
5 1.4 1.5-1.6 2,9-3.0 20.7 41.0 28.1 97

*1:Calculated from adsorption isotherms.
*2:Intermediates,stored products and cell components.
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Table. 50, X ¥ B%E24C CHBAUNLAS Z2ZAVIEIMOTEEC L 3EROER 2R,

Table,5. Biodegradation study using 14¢ ring-labeled LAS

Type of 1 Substrate Percentage distribution of 14¢ Ref.
test unit MLSS* Soluble
(mg/1) COy Biomass Intermediate LAS Total
Batch 1.5 10 7
LAS 10mg/1(C;y~Ciz)| 62 28 8.5 .

éSﬁAiogeihod) 2500500 Synthetic Sewage (after 24hr cycle)

ol. m
Continuous flow LAS 10mg/1*2 42-52 21-26 10- 0.9-1.4 14-20] 8)

0 lated. for 2-5 days)
;gEgg model) 3000 Synthetic sewage (cumulate y
.3hr

*)1:Estimated value.
*2:Continuously fed for intial 24hrs.
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