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Abstract — Cokes wastewater is one of the most toxic industrial effluents since it contains high concentrations of
pollutants, such as phenol, ammonia, thiocyanate and cyanides. Although biological pre-denitrification process has
been used to treat this wastewater in Korea, unexpected failure in nitrogen removal occasionally occurs during
summer season. In this study, therefore, we examined inhibitory effects of phenol, ammonia, thiocyanate, ferric
cyanide and free cyanide on biological denitrification according to temperature variation (20~38 °C). Batch exper-
iments showed that denitrification rate was faster in summer (38 °C) than other seasons, and removal rates of pol-
lutants increased with increasing temperature. Phenol, ammonia, thiocyanate and ferric cyanide did not inhibit
denitrification even at its high concentration (200 mg/L). However free cyanide above 0.5 mg/L seriously inhib-
ited the bilolgical denitrification reaction. Inhibitory effect of these pollutants was reduced with increasing tem-
perature.
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& Sles HAFIY. 59] 3712 E sk el Akste oAt NH,CI(Samjunye 0~200 mg/L®] F5=2 718l F3lvt. 4wl
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processy> 5792] Tt} AAV whizel ulellA F2 A E ARES-S 98t 3] AEe 542 50 mgN/ALe] Ak
SIOHS). MRS AL Fakaz (@) 2712 EkE)R oo o] 22 ek 200 mi] T EEAE WolFomA 1
A Qo 7} Zolx= ofe] T2 vAdE W50l doldtt. ailtt. A Foll uA7E 37138 AEshe 2ls BAsk]
izl B W Y oTE vEEe] YIRS At el pIR B 5= 9 500 me] AR AT (Pyrex) S AR
A7 obEatol S AATkAR SHIATIET, o] IelA #) il om, AATpAs SE8] B0l Jol FowM Sehade] A4
Foll $HHE A 71 e 5ol AAEH9). £ A Sh= AbE AT § AdS Al sl EAlehs
= Nitrosomonas, Nitorbacter 332 W|AEE0] F71/3 w49 (CO, LAEAE0] 250 uk} @Rk v JEE AunT] $
1} bicarbonateys 0183l FEUOHE opFAlo] 07 ARSIA7|H, 3 ookt 2520, 29, 38 °C)%} Sl @E=- 50, 100, 200 mg/L;
SASAIRIE FHGGA =0l o3l Ry ole} Shtel o2 FallE Yo} 50, 100, 200 mg/L; 33FAIQE- 50, 100, 200 mg/L; HA]
tH10]. ol&gt A%4R1 vAE REEE &3l A5l A ¢k 50, 100, 200 mg/L; Z2]AQk- 0.5, 2.0, 10.0 mg/L) 3]%&2] A
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ALY st Qlok. 53] o] wAlE oFAe Fau e
Ale] &3] qrgE o] A E3E Aefolrt. wEbA, o]y At 2-3. EAEHH
Mg FAsFe] ks ofd] L9 EdEe] Gl vixl= 3 Aol fe AES AEE71(MF550, HANIL)E 3
B I 20 IS Ao RA A B0l o5l B3t 13F 3,500 rppmell A Aale] §F -, Adeeinks AFete] o2 @
A= ARNES Fopr it a3l o] & S8l A 3L Faka AEAFY FERA o AREsISITh. #HE=S chloroform extraction
ZEAz)A A iAol o3t 2ARkEe)] dRYol, Hks, H, 4R} phenate B, 33}AIF2 ferric nitrate H, Al
SSIAIRE, HARE, ZejARle] o] we} ofH JERS FEAE pyridine-pyrazolone =& ©|-g-2l 241 Wik, ARk air-blowing
3 AYE Bl A $, A 3 fslEE Fe] A = Fal S ARSI M FABREES bl AR sto] AlRE
A Ao A 55 THsk] A o] B dlES A} Tt o= et & 2 FEA(GENESYS TM 5,
g8 ®wkth. Spectronic Inc.)& o83l 7 BHE2] $EE S7sISITH1S]. AAk
O] (N0 )} oFAtel 2 (N0 )] T o] T ZnE 129 (DX
2.4 3 120, DIONEX)E |83l 743131t}
2-1. AE= 3. 43 3 nE
Ao ARgEE SelRl= Fedell SR Al Ao WSk &
AxHTFE Akl s A 3L ARzl A skl 3-1. 2EHESO Cht Hl=2| RIIERECZMO| HE
Table 1= A 379] Frkazel] fdse Zardlre] s 4 PRz ST RS AR E AME-S)
23k Aol Ade) ALg3H A wlG= K, HPO, 2.5 g/L, KH,PO, o opdAlo] 23} Aol &S AartAr AT &, A&
0.5 g/L, 1 ml trace metals/L(liter &: MgSO, 120.4 mg/L, CaCl, ° 2 oAbl eS AAS] SleiHE AAE ATE = < U
111.0 mg/L, ZnSO, - TH,0 287.5 mg/L, CoCl, - 6H,0 237.8 mg/L, F7lekaglo] Fasitt $h, sU)xelA AR o Fal &
FeSO, - 7TH,0 278.0 mg/L, MoO; 200.0 mg/L)°]18]oll 50 mg-N/L E7F =g AY & w7t A G VIEEER AR
o] Aol & (NO3) ¥ 1 g/Le] oHIEAEF & ZA ] & gyrsel 8l Falld o ] witel sl e dE s o
ARk e dEd S0l vA= IS BT ol A oR & Fe] BEsH] 2dshes fr1Ed ) AastE BE Al
phenol(Junsei), KCN(Acros), KSCN(Junsei), K;Fe(CN)q(Junsei), Ask=d] Fasltt oA AG] gl FAAEE 2F 300 me/L
Table 1. Compositions of influent of pre-denitrification process in a full-scale cokes wastewater treatment facility (mg/L)
COD Phenols Total N NH; NO, NO; SCN- Total CN
~2800 ~300 ~250 ~200 ND ND ~600 ~20
Free CN™ Total organic carbon Inorganic carbon POy~ Neore F~ CI Fe
~3.0 ~800 ~40 ND 90 100 1150 5.13

*N.D. means ‘Not Detected’.
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Fig. 1. Denitrification reaction with phenol as sole carbon source at
various temperatures.
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Fig. 2. Effect of phenol on denitrification at various temperatures.
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Fig. 3. Effect of ammonia(NH,) on denitrification at various temper-
atures.
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Fig. 4. Effect of thiocyanate (SCN") on denitrification at various tem-
peratures.
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Fig. 5. Effect of ferric cyanide (Fe(CN)g") on denitrification at vari-
ous temperatures.
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Fig. 6. Effect of free cyanide (CN") on denitrification at various tem-
peratures.
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