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Abstract

Biolgical activated carbon (BAC) processes are known to effectively remove organic pollutants
in raw water, and biomass and attached bacterial species play an important role in removing
process. In the present study, changes of bacterial biomass in granular activated carbon (GAC)
process according to the depth and operating period were investigated. In addition, changes of
bacterial biomass were also confirmed after UV exposure prior to the GAC process. Results from
this this study showed that the bacterial biomass was decreased dependently according to the
depth of GAC process. In case of UV pre-treatment, the bacterial biomass was declined
significantly over the period of operation. However, changes in bacterial community were not
shown during operation period without UV pre-treatment process. In conclusion, findings from

this study may provide the useful information about the management of BAC process.
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Polyaluminum chloride
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Specification of items

Value of data

Standard (m%) 0.373
Filtration efficiency Constant rate filtration
Bed height (m) 0.653
Pre—treatment Ozone
Dose (mg/L)/Time (min) 3/15.0
Empty bed contact time (m/h) 14
) . ) Slow back wash : 0.3
Back washing velocity (m/min) Rinse : 0.69

Operating period

One and a half years

H 2. The physical characteristics of GACs

Specification of items

Value of data

BET surface area (m°/g) 930.49
Micro—pore area (m?/g) 676,01
Pore volume (cm?/g) 0.571
Micro—pore volume (cm®/g) 0.31

H 3. Characteristics of source water quality

Specification of items

Value of data

pH 7.42

DOC (mg/L) 415
DOC removal (%) 9.28
uv (cm™) 0.1

Temperature (° C) 20-27

ZAF Xt 0|8 (scanning electron

microscope, SEM) ZH&f

JeAd e Ak o) 2 M-S
o] FAF A dnld (SEM)=
ATH22]. WA FAF A2 v B4 A, A2 &
AeE Al 5ol 25% glutaraldehyde &9 (0.1 M sodium
caccodylate buffer, pH 6.8)& 718+ 3 4°Coll A 2 A]
7+ ek AAe & % 0.1 M sodium caccodylate buffer
2 AFskdth 28-E 1% 0s04 &4 (0.1 M sodium
caccodylate buffer, pH 6.8)& ©]-&3ste] A&ttt
Ethanol (30 /50 /70 /80 /90 / 95/ 100%)< °]&-3t

o 7t FEAA 10 B3 BFE A2 F dojsle

o]-g3l &2

ethanol S &7 ’5‘] Z Ae Az Ed Alse A
T4 & H9E (conducting silver paint)® IF
(mounting)< 8} gold-palladium (60:40) 0.2 & &}
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e 2] e Al S 227 SlEY
sonicator (XL2020, Heat System, Farmingdale, NY,
USA)Z ZA4ES 253 A7 sigith 94 249 1
g AZANZ F, 0.85% NaCloll £3Hsto] 20 KMz, 180
W= 2 3 52t 257 A zjste] @A rhl] 728 Al
S gErFth 1 5 ged S99 ARE dAFS
2 Ag 8435t R2A wiA] (Difco Laboratories,
Detroit, ML, USA)ell =28k & 37°C wj7]ol 5 41t
HjFstel 1 g 2 g P4 A< colony forming
units (CFU)/g &2 F A5} xﬂ%o] =R R2A
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r-II]

A3tk DNA F52 5% Chelex 100 (Bio-Rad
Laboratories, Hercules, CA, USA)S ©]-€3}9] boiling
methodZ =38k th AZol A £8)3F genomic DNA
= universal PCR primer & ©|&3l9] Alvre] 165
ribosomal RNA gene (16S rRNA gene) S ZZ-A|7]7]
93] Gene Amp PCR System 27002.% polymerase
chain reaction (PCR)< *6@6}03 tH3E 4] PCR 2312
HUTCAA 5 & T8 5 94Tl A 30 %, 55TolA
45 Z, 72Tl 1 & 30 29| w5715 25 7] A8
Skl 72Tl A 7 ®3F REgSit) SE4HES 1 Kb Plus
molecular size marker (Doctor protein, Seoul, Korea)
2} 87 1.0% tris—borate EDTA (TBE) agarose gel®l
A719%S 3 ¥, ethidium bromide (Et-Br)Z 43}
o] Gel-doc XR System (Bio-Rad Laboratories,
Hercules, CA, USA)Z =717} 1.5 kilo base pair (Kb)
s Foskyet. =77 15 Kbsl
LaboPassTM PCR purification kit (Cosmo, Seoul,
Korea)f“ o]t AGAstar, AAE e d71ME
oS 8] 9% 71¥ (Genotech, Daejeon, Korea)ol
JJFete AVIME EAS Fd o, AVMEE
2 National Center for Biotechnology Information
(NCBD9] blast search® ©]&3le] Gene Bank

database9} H]al - EA3}

== 3L \=ie)
SENEL

H 4, 16S rRNA gene primer

Primer Sequence (5-3)
AGA GTT TGA TCC TGG CTC AG
GGT TAC CTT GTT ACG ACT

27F (forward)
1492R (reverse)

5. 84 &M
GraphPad Prism 5 (GraphPad Software Inc., San
Diego, CA, USA)E AH&-3te] B4 45 Fask3
p-valuet™ Student’s t-testE ©]-83slo] AT §
AXE Pt gk (mean)¥ Btgke] E+ 24} (standard
error of the mean, SEM) = %EM] I REAE A
= Al 79 WA o] 1 :
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L S2FE Mz
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o P EAS AASHA " olF fdEA
A< B8k gdlAl £, TOC 2 DOC 5& A3
Al Ak o] BAdA S TNE YT Wl I
S A Alxto]l @& Ul Al (micro-pore)ell &
S 3HA =AM ABET (biofilm)-S FAEH 1 o]
ok el A AEGAIES Ho] A EHoR {7 B4
E9] AA 7]ofstA frH14]23]. & AgelA= A
S U vAE 29 34 Oq-rg Q"Jﬁ}ﬂ Hs}

Jton

1ol

B
b

A, P ol S At 6§EH§W°
FE (cocci form)2] Al
bacilli form)<] Alw[1¥
AL UV A F7ek &
M A#EE Jejsh<d
e 25 3]

=
=Y
ofl -
=

oy 2
o
s
i
e

o)

AL N
)
2
o
e
F:U

)
i

12l 2. SEM photograph of attached bacteria of
biological activated carbons
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12l 4, Biomass of attached bacteria of BACs
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12! 3. Biomass of attached bacteria of BACs according
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2l 5, Variations of bacterial communities and
biomass in pre—UV treatment BACs
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12l 6. Variations of bacterial communities and
biomass in non—pretreatment BACs
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