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Abstract

The heavy metal such as Nikel (Ni) in industrial wastewater is one of the major reasons of decreasing nitrification efficiency in
municipal wastewater treatment plants (MWTPs). In this study, laboratory scale reactors were operated in order to analyse of
nitrification efficiency and improvement measures. As a result, nitrification efficiency during high Ni concentration (0.295
mg/L) was about 20%. However nitrification efficiency during low Ni concentration (0.114 mg/L) was over 70%. The changes
of the micro—organism activity according to Ni concentration was investigated as being the major reason behind the gap of
nitrification efficiency through analysing AUR and SNR. Increasing the HRT in high Ni concentration also increased the
nitrification efficiency. Thus, maintenance of microorganisms and increasing the HRT in nitrification reactors suggests that
measures taken to treat wastewater is positively correlated with high concentration of heavy metal.
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and Kang, 2008).

AMEE Adflste 845 242 YA (Nickel, Ni), &
(Chromium, Cr) @ 8] (Copper, Cu) 5°] AA|=1 g},
11 F YA A Aitshte] 4% 9 SR FFe nAle
FTas BHE AADA o E A2t shrA el A A
Atst Aeje] 8 F54 845 H1HT JIoHKim et al,,
2009; Kim, 2012; 98¢ 5, 1999). 3 YA sf Lo
oA = 0.25 mg/LollAl Nitrosomonas®] “37l 542 |
2|9 (Skinner and walker, 1961), 3 mg/L o|A+= A4S} Hk-S
ol 100% A& mFth= A4 A7t HE = ek (Beckman,
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Table 1. Characteristics of influent wastewaters

ARG A% dpYms BE® Aom Ueh
Na(H)CO3E olgdte] decg nEstart 1em &
ATelA FEG UAY Frt A sHpdeld 1A
£ 0.296 mg/L, A SHEARE SHARSE 0,114 mg/L
783 B A sl @EHA ke Table
201AE B Age] AHLE A sl 14424, A o
SAA SRANS 121 B AT ol B4
HolF3 gk, AP WMgxE U olAYFL o]g5te]
Azstgon, W o] AAurE shiol] 2pa ]
2 olgste] WS UASHATh AATEI|G ool AES

=
278 period 13} period 22
A stEEAE 12k4 249} B
St A7to g A SHATF
A 1A 2ot At Al s 0] Aatehe-2 Hlwstr] 9t
o151}, Period 19] £ A7HE wieR A slAee)
e AARLE Y Yle sty IRt Fitolnh Rt
period 1 period 1 - long¥t period 1 — short®2 &
F& 4 e, ol ¥H-5x9 HRT(Hydraulic retention
time, ~2]8H A FA)17H 1 SRT(Solid retention time, U]
AE A/ATDHO 2telz FESkH Period 2= UA &
ol gt FFS Tefshr] gt @4 PO =E period 1
o] §-9d4-of vHlwste] YAL] 7t W2 AstpA e &
AATE T2 sty £3F A steA A 13H4 2
xt W25 Fdskaith. ERE
L7z B AAfA
Aog gy rAES &85kt 2 period &
2 ot 9] Table 29t Table 394 QoFst STt
Fig. 19} Fig. 2914+= period 1 — long¥ period 1 —
short 2719 7} ¥hg-x ¥ 24 AE &RIT 4= o} 24
ANE AHEY, Fig. 1 (@ (A= Ry da
O] AAZF AEsHA o]Fo2A] Y52 &Y & 4 dom,

oA FUEQ (24 62 ) §25 U dmuod Wk
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Parameters COD BOD TN NH,'-N NO,-N NOs;-N Alk Ni
A MWTP with high Ni 539.2 328.1 33.7 24.5 0.1 1.4 290 0.295

B MWTP 163.8 130.5 35.0 26.8 0.1 0.7 195 ND
A MWTP with low Ni 608.4 384.2 42.3 33.8 0.1 0.2 188 0.114

* COD, BOC, TN, NH;'-N, NO,-N, NO3-N and Ni : mg/L
* ALK(Alkalinity) : mg/L as CaCOs3
* ND: Not detected
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Table 2. Operation condition of laboratory scale reactors during period 1

Reactor 1 (R1) Reactor 2 (R2) Reactor 3 (R3)
Influent A MWTP with high Ni B MWTP A MWTP with high Ni
Ni (mg/L) 0.295 mg/L ND 0.295 mg/L
Sludge (MLSS) A MWTP A MWTP Laboratory
Short retention time (HRT / SRT) 7 hr / 7 day
Long retention time (HRT / SRT) 10 hr / 10 day

Table 3. Operation condition of laboratory scale reactors during period 2

Reactor 1 (R1) Reactor 2 (R2) Reactor 3 (R3)
Influent A MWTP with low Ni| A MWTP with low Ni| A MWTP with high Ni
Ni (mg/L) 0.114 mg/L 0.114 mg/L 0.295 mg/L
Sludge (MLSS) A MWTP Laboratory A MWTP
Retention time (HRT / SRT) 10 hr / 10 day 24 hr / 10day
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Fig. 1. Operational result of laboratory scale reactors during period
1 - long
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Fig. 2. Operational result of laboratory scale reactors during period
1 - short
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Fig. 3. Operational result of laboratory scale reactors during
period 2
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