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ABSTRACT

This study was to investigate the effects of carbon loadings, temperature and expansion ratio on the
waterborne organic removal by the biologically active GAC fluidized bed on a laboratory scale. The
raw water to be treated comes from midstream of Han river. BACFB(Biological Activated Carbon
Fluidized Bed) process was very effective to remove the biodegradable fraction of dissolved organic
matter. The more carbon weighed, the more DOC removed in a range from 16.7 to 133.3 g/I. DOC and
UV.;, were removed more than 40% and 20% above 20°C respectively. Between 5°C and 10°C, DOC and
UV.s were eliminated about 30% and 15% respectively. In general, even if the temperature was high-
er, DOC removal was a little sensitive, probably influenced by GAC's residual adsorption capacity. UV,
reduction was little fluctuated in accordance with water temperature. The gradual increase in ex-
pansion ratio from 10% to 75% didn't greatly affect on the removal of DOC and UV,,. The expansion
ratio, therefore, is not a key factor over the critical expansion ratio.

Keywords : Dissolved organic carbon(DOC), UV, BAC fluidized bed, Expansion ratio, Carbon loading
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Fig. 1. Schematic diagram of lab-scale BACFB.
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Table 1. Bed depth of BACFB with different carbon
loading at 40% expansion ratio.

Carbon .nitial bed Bed depth at 40%
Reactor  loading depth expansion ratio
(g/D (mm) (mm)
R1 16.7 125 175
R2 33.3 250 350
R3 66.7 500 700
R4 133.3 1,000 1,400

Zoll FAJeRE 7H7E 100, 200, 400, 800 g4 43}
Ach Hxe) v AL AlFgle] WHHFE A F
FA1A oF N AHx 2871 AR F R1EA
o] AAEAE Ak f-54 AAE
o} gHAjet %ol & Table 13} %tk
2) L 5ol 2]3 of3k
2o upE {7 l%’é3° ANAEAGE Fetslr] Yl
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E 438 Table 29} 3t on] 23 & AAHA7LE
& E5717HE AR F AEsdch
3) f-5F sAd-gol] ot Ak
54 Bago & f71E8H Y AAELL b
Z R3, R4E o] &3to] 71 E3ksdct. 400 g2 #A

Table 4. Analytical methods for determining water quality

. ‘é";}i

Table 2. Variation of temperature in BACFB

Reactor o :Sﬁ;g()g 1) Temperature(°’C)
Normal temperature
R1 333 (about 20°C) —
25—30—35
Normal temperature
R2 333 (about 20°C) —

15— 10—5

Table 3. Variation of expansion ratio in BACFB

Carbon loading Expansion ratio

Reactor

(g/D) (%)
R3 66.7 40— 30— 10
R4 66.7 40— 75
slo] 9l WHEE R3S 2l ol galn

o] A
o]
o

T4 AER 4

0%lA 30, 10%2] £o= W3}
AlFe} 800 gof Awte] A= gl& vHEE R
43E 400 g& Wil F5AF AAE-E 40%NA 5%
2 AgA gk A2 £ 2] Wslke
Table 33} 7}

. B

B dPolME #7184 FdEo 2 DOCS} UVas,
FAx 5 EAslh. DOCE-A2 1224214 (Com-
bustion/non-dispersive infrared gas analysis)3
of| 71238t TOC analyzer(SHIMADZU Model TOC-
500002 A3kt Adsolle FrIvkAe] s
el CO, 7, HCO, , £2 €O, 5°] f7Ietivr) 5=
7} =7] wjFoll Fekr(Total Carbon, TC)2} F71et
Zx(Inorganic Carbon, IC)2] & o483} f7|dta &

Items Analytical methods
Temperature Alcohol thermometer
Turbidity Nephelometric method{HACH Model 2100A Turbidimeter)
pH Digital pH meter(CORNING lon Analyzer 250)
DO Membrane electrode method(YSI Model 57)
Conductivity Conductivity meter(SUNTEX Model SC-17A)
TDS TDS meter(HACH Model 44600)
Alkalinity Titration method(US standard method, 18th)
NH:-N Indophenol method
DOC TOC analyzer(SHIMADZU Model TOC-5000)
UVasa UV-VIS spectrophotometer(SHIMADZU Model UV-1601)
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Table 5. Characteristics of raw water

Parameter Range Mean
Water temperature("C) 6.9~30.2 17.5
Turbldxty(N"[ U) 2.4~36.6 7.5
pH 7.00~8.78 7.65
DO(mg/D 4.2~11.8 8.2
Conductivity(pmhos/cm) 116~312 202
TDS(mg/1) 58.3~156.3 101.9
Alkalinity(mg/!) 48.0~70.4 57.7
NH;-N(mg/!) 0.1-3.6 1.3
DOC(mg/D 2.2-6.9 35
UV(cm™) 0.069~0.226 0.088
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Fig. 2. Variation of water quality in influent to BACFB.
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Table 6. Removal efficiency of DOC and UV, with temperature

. UV.s/DOC
Tempegature DOC(mg/I) UVs{cm™) ([/n;z “mh
Inf. Eff. Removal(%) Inf. Eff. Removal(%) Inf. Eff.
5 3.02 2.11 30.1 0.080 0.068 15.0 2.65 3.22
10 3.26 2.23 30.6 0.086 0.072 16.3 2.64 3.23
15 514 3.14 38.9 0.092 0.075 18.5 1.60 2.39
20 4.34 2.59 40.3 0.089 0.071 20.2 2.05 2.74
25 5.14 2.94 42.8 0.092 0.073 20.7 1.60 2.57
30 3.26 1.82 44.2 0.086 0.067 22.1 2.64 3.68
35 3.02 1.50 50.3 0.080 0.062 22.5 2.65 4.13

“Inf.=Influent, Eff. =Effluent
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Table 7. Removal efficiency of DOC and UV, with expansion ratio

. UV.s/DOC
Expansion I)OC(mg/l) UV.ilcm') (l/rr;g -m™h
ratio (%)
Inf. Eff. Removal(%) Inf. Eff. Removal(%) Inf. Eff.
10 3.02 1.96 35.1 0.080 0.064 20.0 2.65 3.27
30 3.67 2.32 36.8 0.087 0.069 20.7 2.37 2.97
40 3.67 2.10 42.8 0.087 0.066 24.1 2.37 3.14
75 3.02 1.54 49.0 0.080 0.060 25.0 2.65 3.90
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