EREIBERGE S XD
Kor. J. Env. Hlth. Soc.
Vol. 17, No. 2, 41~47, 1991

PRFAE EPBE N o HHE Pk e
& B K-8 = B

FILEPIAS EprEs
* RO IR TS

Treatment of Organic Wastewater by the
Anaerobic Fixed-Film Process

Yong Dae Kim - Kyeong Hoon Cheong*

Dept. of Environmental Hygiene, Seokang Junior College
* Lecturer, dept. of Envivonmental Engineering, Chosun University

ABSTRACT

A study on the effects of volumetric loading rate, surface loading rate and hydraulic, retention
time (HRT) for the anaerobic treatment was conducted with the anaerobic fixed-film process usi-
ng synthetic wastewater at lower temperature than that of conventional anaerobic treatment. The
results are as follows

1. Alkalinity and pH value decreased as the hydraulic retention time increased

2. Increase of the volumetric lodaing rate led to increasl of effluent COD concentration and dec-
rease of COD removal efficiency.

3. The removed volumetric loading rate increased linearly according to the increase of the vo-
lurnrtric loading rate.

4. Similarly, the linear increase of the removed surface loading rate was noticed with an increase
of the surface loading rate.
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Table 1. Composition of the synthetic waste

water

Composition concentration (mg/!)

K2 HPOq 108
KH: PO, 42.5
NH, Cl 8.5
NaHPOQ, - 12H:0 223
MgS0O, - TH; O 11.2
CaCle 13.75
FeCls - 6Hz0 0.125
Polypeptone 2200
Glucose 2200
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Table 2. Summary of operation results on anaerobic fixed — film process

HRT(d) 3 2 1
Influent conc. 1760 1030 490 1760 1030 490 1760 1030 490
(mg/!)
Volumetric
loading rate 0.586 0.343 0.163 0.880 0.515 0.222 1.760 1.03 0.49
(kg/m® - d)
Surface
loading rate 1.808 1.058 0.053 713 1.387 0.755 5.426 3.175 1.510
(kg/m® - d)
COD removed 97 4 96.0 939 95.2 95.0 90.7 86.4 86.4 39.9
(%)

3,2, 180AM 9] Fig bk mEe 27 39mg/l,
48.8mg/l, 139mg/i2 B+ 7+7F 96.0, 95.0,
86.4% At} # A COD 490mg/il A% HRT 3,
2, 18 A 2] F£# Fdik CODE 2H2h 30, 45.6,
S5img/l= BrEAS 242 93,9, 90.7, 89.7% .

w2} X, HRT7F gobdel ulel COD Brad-e
Astste BEdE Hola lem, HRTe] %o
UE o Fdk CODE Z7istg oLt B3l 5|83
o] FHFT HEHE H3 QLS ¢ F AUk o)
M, 2 A 2189 o, {,.JM;‘E-@I B sE
AHERE W HRT 244) 2ol M 86% o] 9] B
Fg 9E 4 AN Table 2),

Fig. 3olli= 48717259 #% A COD 1,060mg/i
ol i pH 2 272 e & JrhlYdck pHE 65
oM 7.7 Abolo A WEstar glow B3 HRT7h
Frot ol wet pHel %317 A=t Y 38
st A gko] gldth HRT7F #&o} Aol uje} pH 7t
Aahales R Hige] BR7 = 5o i A
7148l FAdol e gy Aoz goky
Tk 183l pH7E A &gkl upebd erztel w ol a)
AatE = AEkel oyt dAlg A7 Bl
A A FRF I UGS 4 F AYet Est
PRI FEE EAQs ol SEsg
stz 7] WFEo) pHE 6,54 % 7= 2vel 25t
ahA) Ak Mgk S 20T N A HE M Mmaﬁ
ol 9]

é‘éﬂ]*ﬂi iﬁﬁi‘ilﬁ% 1&&%%4 f@‘hol 11191%'1‘4

75%M%§%W

pH

600t
500
400t

300-’_’/./4//\/‘\/../’\\{,,._.\‘
200
1007

Alkalinity (mg/l)

0=55 20 60 80 100 120 140

Time(d)

Fig. 3. Changes in pH and alkalinity on infiuent
concentration of 1060 mg/.

a8hE pH 6.5 o] 3h 7k 1= s} a4 erkel,

2. MK GRE B BREZO 0|XE AWA

el R
diizk COD BEE 9 B &2 vl X &= COD %
W AsTFE el J42 Fig. 4o Jebioh CODE#

fifiTa ol S7hehel wheba kel CODgre =
vt em, COD ##& ¢ i o) 0.5kg/m’e)] mc}



100

90} X\o

80

701

COD removal(%)

250

2001

150

100

Effluent COD(mg/!)

50r

1

1 1
0 0.5 1 1.5 2
Volumetric loading rate(kg —COD/m* - d)

Fig. 4. Influences of volumetric ioading rate on
effluent COD and COD removal in various
influent concentration.

A 1760mg/l [ 1030mg/l O 490mg/!

e A9 Y COD HFH#amaged oM mA
COD =7} 1,760mg/l, 1,030mg/l, 470mg/lol
sl A st COD ES vlwsl B9 HA COD

i) S ol o Zuuh i COD BIETH

h;g 74 o ol— A o}\()dr;}

2] (,OD AHAM R & itk COD2
B’%'}‘:i & COD FHasgol F7igtol webr A
st JEE 4 F AU, FY FH AR R
2dold Mg b g Askel] sk COD Bra3ids

Hlas) Bl Ak COD v b8 X0l COD
B #Aro] uvkskrd, o] S T FH AR sl At

Fe A A FAITo] oW HEM EWEE
EHEEREC] Wk R ARk th #E 5
o HEM w8 Febrlwel g g A
of & APelA itk TOC Mg vlA&
TOC FHAMES LES AT 23 T F
AR A Tocm: B S A9 A
TOC ipE7E e ZA9rch ik BE7 o
o} A A4 Astati S-S R u ik

3. EMANKEERO OX= 2
e
COD kLB S £5 COD F#HRAWHRS
o ZRES&Y Fig. 53¢ €rch A COD
o Wizt Epala COD Al e &fE
£ COD A afgs S uet F7tatdoh
Y FHAFREA dolM AKX COD BES
2 ums] B9 Ak COD gl o3k 2471
o A COD E7} 22 Fol 2 ZXTLF
i ﬁﬁﬁﬁ?‘f% I ottt A Y2 A AR
*gd vAE FHANERS T A 29
#A TOC z&W} wow Hi AfREECl ¥
i AL BuEtgon B A7 ME FE 59
Arebes AHHLR o u..ﬁ F ek A COD
WE7r e w 259 ATANY X EI A
. o)

s
= & “T"ﬂﬁq

ma TR

NN

4. REM AFRERO 01X = REX &
=l Z
Fig. 5ol Jebd AXYH kFEik BFRERS
FEE AFEC] S7HE ety Ao AR
2 Z7) st on REEMAe] TA 24 o Ei
o] kMol Wow WETE COD Mk %ol
wohe WS ¢ S AU A7)l M FRAHE
o] praAy rhAVERI 2 A K CODe #E7L =
& ZHvle e Lo XmE AR EREC] Wk
=3
ole 3t AR E {714 BkE EET 2
olME F himEmES] 3% 30~35C ] &0
A el kot mEM EMBERE o EFHS
§H 25T M E o, ARSI Bk
e }\]J)—o] EAR s lo] o]}:zgi @g}s]-
et 43 CODE BEd & AL E ¢

a),

O

!

i



[y

)
39 E
>y o 3
~ Q
@ < L.5¢
T4 9
o 3L o o
g 3 = 1
ag ksl
£ 3
8 £ 0.5¢
s 2
5 3
o 0._ Il ] 1
> 0 0.5 1 1.5 2
Volumetric loading rate (kg —COD/m® - d)

v 1 L 1 ! L

1 2 3 4 5 6
Surface loading rate (kg —COD/m’ - d)

Fig. 5. Influences of volumetric and surface loa-
ding rate on removed volumetric and sur-
face loading rate in various influent con-
centration.

A5 1760mg/! [ 2 1030mg/l O 490 mg/!

Aok A TV REMS EWEES o) &3l &
i (BOD 200mg/l) el /714 #KkE FHEAM
0.64kg/m*- d& 20CeolA EEs A7 CODEA
64~74%2°] B EHAF S o] HEM EHEIAN »
| Lozl & 4 s RYUBPIAME £ &

ByEE €& F e Rl /edEEs Haud
ulb itk i BVE e EEKRS o) &
3ty A F{FAIZF 1.3~3.0¢ 91 A4 BOD 1,000~1,500
mg/le] it kS 64~97%7H A1) BB

£ Basigon o] wo] EH 54 HHY &
FiEthe Fastd AMF AL gEE 1 e
LERA T

31 SwitzenbaumE" % REM S5 43H
o]} (il (COD 600mg/iolsh) 714 HEkE
10~30C 9 AFeol HRPAR 8kg—COD/
m’ - d| M= gresr ) =] &3 AFAILA &
HAoZ FEEE F USS BI Y

£ 1ES AF2dir 4s3 EEAHS

S 7 e AL & ElS e YA
chEEe] 84S ZE Hkdpigol 30,000mg/lE e
2 RER Pt MEmd Hi AR H

x

7l WY Aoz Btk U, Young §
& YU WRE AUE NG A A

o g %#ﬁ}"i ol e o¥ 1
BERS JASA =Y, 152 KEHS] K
ol A 30cm7hA1 9] kRS A KRS 27~52
2 21Xl EME 7hem7bA S M-S
53~76%% #A|ste] HEM®E Az HIUE
& A R EEkol A ot &S 4
st o,

B Aol M e K] Y AMEY HAe K
g Yo kRS Sestl e AT
Aol ME fREM EWEES o) &5td 25T
ol M sh, {KiBES #7143 #ekel ERVF b
& 21 o] whalol NEE skl ofy
gt o] MR m el kel &) st
7] W F ol gL vhee Ao RekEch

ub2p Al @RE M AL S o] &8l Rl HE
KE et & wols KEMA ks e
WA E(SS) W otyal KN ke
& dotgyl FAjd gl AdE = {7 At
9 o Aol FESt Y et gl
b AR ECh

ol o

N.# =&

REM EWEES o] &t H, Kk 7]
4 HkE REMEEAEAAE LA |\iR 25T
ol A e A g & AES IAUh
1. HRT7} #olyel wiet pH, ¢#@8l == A 513}
v A%E R9oy pH, dHe s Tnte B
3 &S o & Ut
2. COD ##AafiEe] F71g webr] FHk
COD BE7F S7tshar, COD Bz #3kstY
o}

3. COD a2 COD A ARl F71s
of utebr] M Ao g Frbstdr)
4. kit Bk ERSE Kt Afige] 5713
of wetA A E Frhsldnt

2 E®2 XK



1) \AKE, EER—  REEEEOREOD
fa, Ak &R, 24(2), 43~56, 1982,

2) BRI TRHBR”? S0 = A F-Ek, &
4 & FiA, 2(6), 23~28, 1979.

3) J. C. Young and P. L. McCarty : The an-
aerobic filter for waste treatment, J. WPC-
F, 41(5), 160173, 1969.

4) B E) BSBME Pk BREY RE, ERA
T8 TS FE BT L, 1987,

5) W. J. Jewell, M. S. Switzenbaum, and J.
W. Horris : Municipal waste water treat-
ment with the anaerobic attached mi
crobial film expanded bed process, J, WP(-
F.53(4), 482~490, 1981.

6) M. 5. Switzenbaum and W. J. Jewell : An-
aerobic attached-film expanded bed reac-
tor treatment, J. WPCF, 52(1), 1953~1965,
1931.

7) E. t. Brummeler, L. W. Hulshoff Pol, J.
Dolfing, G. Lettinga, and A. J. B. Zehnder
: Methanogenesis in an upflow anaerobic

sludge blanket reactor at pH 6 on an acet-
ate-propionic mixture, Appl. Environ. Mic-
robiol. 1472~1477, 1985.

8) L. W. Hulshoff Pol, W. J. de Zeeuw, C. T.
M. Velzeboer, and G. Lettinga: Granu-
lation in UASB-reactors, Waler Sci. Tec-
hsnol., 15, 291~ 305, 1983.

9) BALESR: TERARBEE JIS 0102
1981,

10) FEHREE, EBL—, BLRZE, WEXIE, A
B BEMET O AR IAFEEH
KOBEE, HALEK 24(9), 1017~1029,
1982.

11) B4 4%, GEDHIERE, fh PRk, 3R & 0 8 R
BREBRSKRDOBICBIEOTEEREIZRMT 2
BroE, KEEFRHA, 26(11), 1~14, 1985,

12) #% 2, i BRoK, OE #t  REEE AR DR
BEEZ RIETWHBEOREI M T AHE, BEK
LK, 27(12), 14~21, 1985.

13) HUES  RREEERIC & 5 HREHEAD
BEE, FH/KEEAK, 25, 65~72, 1983.



