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Abstract

To investigate the behavior of reaction products with the reactor heights by the change
of upflow velocity, a typical real height UASB reactor was built and experiment was
conducted. The flow in the reactor by the upflow velocity was flug flow at low upflow
velocity but the flow was completely mixed flow at high upflow velocity. Therefore, the
concentration of pH, alkalinity and volatile acid was not so different with reactor heights at

high upflow velocity. And comoparing with

low upflow velocity, the distribution of

microorganisms with reactor heights did not show big different at high upflow velocity. The
removal efficiency of organic compounds depended on the distribution of microorganisms and

it was low at high upflow velocity. It is concluded that the operation of reactor with proper

upflow velocity to
recommended.
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improve contact with organic compounds and microorganisms is
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Fig. 1. Schematic diagram of experimental units.
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Table 1. Operation mode of each reactor

Description Unit R-1 R-2 R-3 R-4
Upflow velocity m/hr 1 10 20 30
Influent COD mg/L 3,000 3,000 3,000 3,000
HRT hr 24~3 24~3 24~3 24~3
Recirculation ratio 0.7~5.6 83~66.3 169~1347 35.8~286.6
Volumetric loading rate kg COD/m’-d 32~227 33~22.1 3.2~222 3.0~222

EXNNF 27 F718 BREe] 9 FAH S I3
7} 913t 253 AFAZHHRT)E 492 39
3000 igCOD/I8] A AASFE 2%F Fu=z
g zo] SUYAAT FYFE xR o A4
A AeldA ZH wkgz F3 HRTE 1¥92 3tH

sASgon & wgxdx FE2HE FETE
HEHITE o] 8l 644L/dayR FEHHoR
[

FYAA Bz FYREE Table 19 AAE
vpe} o] 470¢] w&Z R-1, R-2, R-3 # R-4
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24, 12, 6 2 3A2te AHoR ZAAFIHA
o A5le] kg4 W @ HRT #4d o2 ¥
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doz st FE2o FHAA dPstuat she
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Table 2. Composition of the synthetic wastewater
(based on 1,000 mg COD/L)

constituents content remarks
Sucrose(Ci2H20n) 15 g Carbon source
Nonfat dry milk 15 g Carbon source
NaHCOs; 44 g Buffer alkalinity
Tap water tol L

A3 A A13E 235(1998)

FdEE FAANAF7] $8 NaHCO:E 2,000~
3000 mg/Lel BA FdFFl HAAHAG. vAE
o) Aol "Wag JUddH vk dihe w2 3
7b8tA] ekgtth A¥ol A" FAHTY =42
Table 2.9} 2t}

Table 3. Analytical methods and instrument

Item Unit  Method and Instrument
COD mg/L  Potassiurn Dichromate
Open Reflux Method
TSS mg/LL  Total Suspended Solids,
Dried at 103-105°C
VSS mg/L.  Volatile Suspended Solids,
Dried at 103-105°C
Alkalinity mg/L  Acid-Base Titration Method
Volatile mg/l.  Acid-Base Titration Method
Acid Gas Chromatographic Method

{Hewlett-Packard, HP-5890 series II)

Table 4. Operating condition of gas chroma -

tography

Column HP-1 capillary

Gas flow rate  carrier ! nitrogen 40 psi
hydrogen 60 psi
air

Split ratio 100 : 1

Temperature column 100°C(3mm)
rate 5°C/min to 130°C
injection 190°C
detector(FID) 220°C

Sensitivity attenuation 1

Sample injection 1u8
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Table 5. Chemical characteristics of effluent

g2 Zo] HAFol e FRdME SHELS
doz HES FgFHo] FEHA Rz 3
A 4EF(plug flowdHEHZ Jephd Aoz Az
B gz AEREo] Frhgd uet whgx
wold VATLEHS dAS FAE Ak
Y AERSdA HRTH A0 wat 3ggate
57t F7E L, B9 HRTAA d3dd4o] =
obol whet 3] FTE HA FHEA

Reactor  Uv. HRT  loading rate pH TA VA VA™/TA™
NO.  (whr)  (hrs) (kgCOD/m°-day) (mg/! as CaCO3)  (mg/!l as HAc)
R-1 1 6.82-7.15 2,104-2510 43.0-130.0 0.034
(7.02) (2,385) (81.4)
R-2 10 6.98-7.07 2451-2.650 375-50.6 0.017
24 3.18 (7.02) (2,528) (43.5)
R-3 20 6.98-7.08 2,320-2,560 35.0-55.0 0.017
(7.02) (2472) (42.7)
R-4 6.97-7.09 2,438-2.653 40.0-120.0 0.024
(7.03) (2,532) (60.1)
R-1 1 6.92-7.20 2,410~-2912 50.0-170.0 0.038
(7.04) (2619 (99.0)
R-2 10 6.90-7.16 2,400-2,938 35.0-50.0 0.016
12 593 (7.04) (2623) (41.3)
R-3 20 6.90-7.20 2514-2938 35.0-56.5 0.016
(7.05) (2,670) (42.0)
R-4 30 6.88-7.15 2,430-2912 50.0-455.0 0.078
(7.02) (2,595) (202.8)
R-1 1 6.83-6.95 2,320-2.900 165.0-280.0 0.090
(6.88) (2.624) (236.0)
R-2 10 6.90-7.00 2,435-2,945 130.0-215.0 0.065
6 12.08 (6.94) (2,650) (172.0)
R-3 6.82-7.00 2.450-3,010 205.0-339.0 0.105
(6.88) (2,639) (276.0)
R-4 30 6.74-6.85 2,430-2,840 565.0-750.0 0.265
(6.80) (2,613) (693.2)
R-1 1 6.80-6.90 2,310-2,650 406.0-493.0 0.181
(6.84) (2,433) (439.7)
R-2 10 6.80-6.95 2,280-2520 315.0-355.0 0.141
3 24.33 (6.85) (2,444} (345.0)
R-3 20 6.80-6.85 2.240-2,600 495.0-693.0 0.238
(6.82) (2.450) (584.3)
R-4 6.70-6.84 2,340-2,640 1,050.0-1,280.0 0.451
(6.74) (2,503) (1129.6)
= VAvolatile acid as HAc #** TA:total alkalinity as CaCOs ( ): Average

s gs A A13Y 28(199)
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Fig. 2. Variations of pH along reactor height.
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Fig. 3. Variations of TA along reactor height.
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Fig. 4. Variations of VA along reactor height.
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Table 6. Percentage(%) of biomass along 7T 2%% & YAse Re2 YT o

2

height at each HRT HAe T A¥FEd 9F Ad¥HFoer &
Reactor HRT Height(cm) A HAE oBINA B SAE FdE A
NO. (hrs) 0-50 50-100 100-150 150-360 = BEH™ ol Ad= Z|AAARE ¥4
R-1 650 324 12 14 e Y E JoR 4HEn
R-2 24 509 346 131 1.4
R-3 430 362 192 16 3. #71& AA
il 2 2t e 844 2 HRT ¥stol wet wgz Fol
R-2 12 505 339 138 18 F718 =7t A¥A WIsH=AE HrEH
R-3 378 347 219 56 Fig. 6.& ¥¢% %oj¥ COD ¥E8EE YeRd
R-4 342 284 231 143 Aoz Yol Beuisl o] & AERS
R-1 638 330 1.3 19 A Eolo] HE VB % ge sol: bua
R-2 6 502 346 136 L6 e ol me RSN wlgEe]
o aode T 2S wex ave ava anas FA gn v
R-1 642 326 13 19 AAo] BEEH7) & Aoz wdgo =3I
R-2 3 514 366 101 1.9 REEe §F7Ee] MEF FHPAM AAHT Q)
R-3 417 322 223 3.8 on HRT #4d mal & s A
R4 %2 319 246 13 5gel Fa¥e U & A ok we RS
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Fig. 6. Variations of COD concentration along reactor height.
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