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Abstract

This study is performed to research the BAC(Biological Activated Carbon) process for
removal of phenol. Moreover this study is investigated to know whether bioregeneration
for granular activated carbom ooccurs or not. The results obtained are a3 follows.

1. With the influent phenol concentration of 10mg/¢, the removal efficiency of phenel in
BAC reactor is maintained in the range of G0-~80% of initial level after the steady state
condition and that in sand reactor is maintained in the range of 30—60%, after 24th
dave.

2 With the influent phenol concentration of 20 mg/E, the removal efficiency of phendl in
BAC reactor is maintained in the range of 50~—60% of mitial level after steady state
condition and that in sand reactor is maintained in the range of 20—40% aiter Z4th
days.

3 Because minimum bioregeneration rate i3 in the range of no bioregeneration, bioregene-
ration for granular activated carhon does not occur,



T. 8 S

bakimakEEEel glol B WESHEE S8 S s ol Rt T B
WEE o] B8 BEsln e I ¥ FHHEM(Activated Carbon i AC) & o &3 WilER
s=HiEo] 71a Qe gD ook Sehd FEN Bk Hike AT SH4xe
Fateeg Paala BFE hE) RE=ol AR SH-EEE oY sledel AXED
elo v mEikpdo] REEsel Tdola]l didF] o] Eoie ERe] UL BAC(Biological
Activatied Carbor) THE& 19704 ®iSfHo® prEMiEsolsl EMTEcs HNiEER
(GAC ; Granular Activated Carbon) TS Rl Mtthd BEAH FBiEHd oj¢ B
Hoval Mddyo]l ol biodegradation®] FAlol FHE-alo] FEikme] =AU v &
HEAE BT + s TiEold ™ Spoeyink 52 fEiEMe] WY MHEEmELZ
Mol F BEET R Bt 35D J3d g8z dely kT ojeRER
EHEEN A Mddho] BEE 2 ofF F£ BRKS AFH2 Faen], Weber =
& e Jaste nEESS il &899 dfiEe AU Eska ik
olEl¥ GAC TEH] 91019 718 & T4l i FEmd 23548 FRit fddhed =4
GACH] M FHildhE S Mad d3A07= B, F bloregeneration®] =4 Ml
Fol™ ofo) et <7 28 FMalse)d stk Andew, Tien, Rodman, Snoyinkd ™" ™"
2 o] Wigel M4 et 28y} Peeld Benedek™ £ olF Abe[2] HEFHEA
e e 248 88 4 gidn S92, ZThang B BACE EHER mET £HEL
St 2 duEe] de BieY ®olo] FiEie] s mEES U =W 245
e mFhEe] g medind 4EE EEA A EE= 15 2] BAF(Biological Aerated
Filter) 9} chEgickn i) '

otekd & FigdAe EkErd ol MEsF He 52 EES BAC TEE o E5hd
APt en], B@iEe] Gt sand mediad bio flmS HEAH EREE e, &
B columnFis) fEiEdpo] S§ FEHEES bioregenemtion HERATE HEES b

I1. Bioregenerationdl| 25t EfN EE

WayneT} Snoevink™= BAC processol™ Eikfts] olfh bioregeneration?) FHEES
HE & MEbaATsted ked Bk fE olddM HREY & sz P
Awe] SHF MELE So2 ey 29 3 (105 @

CHOH + 70, = &C0; + 3HO (1}
- 30—



A (44 BRel COM HOZ A% ML} feiddod Ae 18% 724 BR7}
27E o] ol WESY 1mg 0J/042mg phenclo] Bk #Hiwdl dis avdslolx:= B
¥ 5% Heele Bt &8s Yo thore A3 LR PSR
Ael™ E4pE BEst deoihd?] HE P Rdes] @R mEEWY F4-71 bioregeners-
tiond] ko] glo] Higio] gel,

m&ht minimum rate of bioregeneration(M)& of=is} TE A& FHE HESR &
7L

M = [042(D0. — DO.) — (Phenok — Phenol.) ]

x{ﬁ“mi:l{n.-mﬁx (2)

Theast )

74 Me EHFEseld B #Aes &t gof TOC/W of carbon « he] 2, (Phenol,
— Phenolw)& 4Rl =¥ fhdd Aws] Bl 042(D0.—D0L) = Mkt 219
EedE fEe] fitelc) ofje] M| Jto] *4+"E FlalH, & FEEE EEAN 2 EHNE
Hehe] FEER WA, ML =2 Ay & dfeas hmragtnnmtmnﬂ] Bt
Y& HoFEn flov O HREE M=0e] | Held.

282 V(068m/M)E carbontf 2 flow velocity, H{D1G6Im)E column length3 vhebd
el

II. #¥ 9 F&E

1. B8 =

F WE AH-E #BME Figldt 2o Aol 50mm, Fo17F 200mms] ENA EEH-
MEREEEEE olfle] KR dEd —iE BER A4 EAsigion, 35 2l GAC
{Granular Activated Carbon)& ol 2% BACKEEIEZ 93 oja] 2i= @BHEiEe] 2le
2 EEREEME S50 fdkts) MM o BEEE MES] A% dicde array
spectrophotometer{model 84524, Hewlett-packard, USA) & o] &8l Wi=g S48, D,
08 @EE>] 918l DO meter(model 158, YSI, USA)E o8 digion], Ak DOBT
(7—8mg/L)F —ESHA 37 f% FBREE o2 BN F A58 Bas dsEnk
AFE(V)ZF 068m/he R RS TEbd



2. His ¥d

* Pl ALid EHEEMIGAC)E Mr|set AFs A& AREsta] 4 2em(40.05g) &
TR LdE RSB HENE AE A—sA R KR g
GACS i Table 17 ok BrEFEERS Rdle US sieve WEAE o83 12-20
mesh(d, : 0.84— 168mm) 2 &71F A9 £ FEAE 5 3 FHiEsta 105T dry ovens] A
48417 FEHRE AHEstach

V. #% & %

1, BAC RS 2 oa) FEEMR|A phenoliBEEe| B4t

WA 10ppm phenolfER 9 20ppm phenolfgd flols Zrzhel BACSH sandFHERES
WA phenolEES! ks Fig 29 fig. 379 #ch 0ppms] 24, HE Alals < 404
WA= EiEel SlE Wige] o] Folden oF Wmie Eudddr Mtk dHERET
M Holz] o fou)sf 2E] ERIES <8 WY 2ppms] ASoE itk 8 ®
Fo] oF 30U Asdya, o 5% o £3E EERET =it o3l HEEE bio-
massst R FTEiol R EikEs ger BidE ET5E Bkl o9 B
{E7} Ade=7] il

- il e
Lﬁm-r chcwﬂﬂm« Reactar !

Hﬂ.lﬂq Mo, 2 ‘HEE g oo 4 a
| ol ol
ST T T T

3 || 1

Fig. 1. Experimental appacatus for BAC process
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1. Aerated distilled water.

2, Sample reservoir (20 oom ochencl soln,)
3. Sample reservoir (40 ppm phenol soln.)
4, Cutlet port.

5, Circulation pumgp.

6. Media (Sand).

7. Media (Activated carbon)

2 Inlet pump.

Table 1. Physical properties of GAC

Classification Progerties  value
aize 12~~20 mesh (d, 0.84—198mm)
Bulk Density {g/ml} 045050
Surface Area (m/g)* 1,200~ 2,000
Pore Volume{ml/g) 0.85~—0.94
Mean Pore Radiua(A) 30—~ 51}
Moisture Content{ %) max 5%
Real Density (g/ml) 2.2(He substitution)

* Experimental method - JIS K3362
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Fig. 2. Variatiion of phenol concentration during time course in BAC and sand

reactor with the influent phenol concentration of 10mg/l.
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Fig. & Saturation curve of phenol in BAC reactor with the
influent phenol concentration of 10 myfL
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Fig 5 Saturation curve of phenol in BAC reactor with the
influent phenol concentration of 20 mg/l
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Fig. 6 The removal efficiency of phenol in BAC and sand reactor
with influent phenol concentration of 10 mg/l
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Fig. 7. The removal efficiency of phenol in BAC and sand reactor
with influent phenal concentration of 20 mgfl
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Fig. 8 Variation of DO, during time course in BAC and sand
reactor with the influent phenol concentration
of 10mpefl and 20 mg'l
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