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ABSTRACT

The objectives were to compare the biodegradable threshold concentrations of phenol
with the different composition of the influent carbon source and examine the SMA
(Specific Methanogenic Activity)and the possibility of simultaneous removal of high-
strength organics and nitrogen compounds in UASB(Upflow Anaerobic Sludge Blanket)
- PBR(Packed Bed Reactor) process. The results showed that UASB reactors were
efficient to remove phenol and phenol + glucose from synthetic wastewater. At phenol
conc. of 600 mg/L and SCOD conc. of 2100 mg/L in UASB reactor(with only phenol
as substrate), the removal efficiencies of phenol and SCOD were over 99% and 93%
respectively, under MLVSS of 20 g. The activity of microorganism was 0.112 g phenol/
g VSS - d. 0.351 g SCOD/g VSS * d. The gas production rate was 0.115 L/g VSS - d and
CHs content in gas was about 70%. At phenol conc. of 760 mg/L and SCOD conc. of
4300 mg/L in UASB reactor(with phenol + glucose as substrates), the removal effi-
ciencies of phenol and of SCOD were over 99% and 90% respectively, under MLVSS
of 20 g. The activity of microoganism was 0.135 g phenol/ g VSS - d, 0.696 g SCOD/g
VSS - d. The gas production rate was 0.257 L/g VSS - d and CHs content in gas was
about 70%. Serum bottle test showed that the activity of granule was inhibited over
1600 mg/L phenol conc. and denitrification and methanogenesis simultaneously took
place in UASB granules under co-substrates conditions. PBR reactor packed with
cilium type media, was efficient in nitrification. In condition of 0.038 kg NH4-N/m®
media - d, 10~12 mg/L phenol conc. and 200~500 mg/L SCOD conc., nitrification
efficiency was over 90% and phenol removal efficiency was over 98%.
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Table 1. Characteristics of synthetic wastewater

Concentration (g/L) Trace salts material | Concentration (mg/L)
Organic source
phenol + glucose phenol FeClz - 4H:0 2000
H3BO3 50
Glucose 1.0 0 ZnClz - 2H:0 50
CH3COONa 0.5 0 CuCly « 2H,0 40
KoHPO4 0.08 0.08 MnCls - 4H,0 500
CaClz - 2H20 0.08 0.08 (NH4)sMoO7 - 2H,0 50
NaH003 2 2 A]Cls 30
NH4Cl 0.25~1.0 0.25~0.5 CoClz - 6H:0 150
Phenol 0.1~0.8 0.1~0.8 NiClz - 6H20 100
TSM 10 ml/L 10 ml/L MgS0s - TH20 50
Concentration
Item
phenol + glucose phenol
pH 7.2 - 174 7.2 ~174
Alkalinity(mg/L) 1200 -~ 1500 1200 ~ 1500
SCOD(mg/L) 1500 ~ 4500 1500 ~ 2800
TKN (me/L) 60 ~ 240 60 ~ 120
PO4+P(me/L) 7~ 15 7~ 15
A28t 94 UASBY Phenol#41-& HPLC(Waters, USA) & ©]-83%
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Fig. 3. Removal efficiency by influent phenol
concentration.
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