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ABSTRACT

A repirometry study were conducted to assess the effects of inhibition on the biological

treatability of petrochemical wastewater from influent of harzardous wastewater.

The constituents of wastewater to inhibit biological reaction were unbalance of nutrients and

high sulfate concentration. From the results of respirometry, the critical F/M ratio was 0.055 d?

for the biological inhibition effect, the kinetics of petrochemical wastewater were significantly

different from those of municipal wastewater, and the optimum mixing ratio of normal and

harzardous wastewater was 10%.
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Table 1. Flow Rates of Petrochemical Wastewater from Various Process

Slg;nirp:ée pH CODv 55 Phendl i N’iIt‘chgLn frac}t?ilgr‘:z%) J
HEPE Pond 64~6.7 149~246 161~596 01~03 49.2~484 1~2 13.16
| BD 99~101 | 2393~3491 2~10 05~03 52~124 301~294 202
r BD/DPG Pond 68~6.7 10~20 4~6 01~02 05~08 3~11 177
‘| BTX Pond 6.4~6.6 62~65 2~4 12~13 04~09 2~3 055
Tankage Pond 65~7.3 354~238 50~65 220~91 29~138 189~64 1.00
NCC Chemical 71~104 449~480 29~ 142~15.2 189~3.1 90~118 170
NCC Oily Pond 69~71 207~199 16~21 330~21.2 124~130 13~14 5.64 |
NCC Spent Tank 44~72 | 4280~1857 | 31~61 1060~997 | 47~111 3~4 3569
NCC DS B/D 88~9.0 455~484 1~2 113~14.2 1.3~16 333~432 B47
Table 2. Analytical Results of Petrochemical Wastewater
Ttems Unit No. 1 No. 2 No. 3
pH 7.3 9.0 73
Alkalinity mg/ ¢ as CaCOs 205.0 - -
TCOD mg/ ¢ as CODc 761.4 335.0 1067.0
SCOD mg/ ¢ as CODg 567.0 3348 998.0
BOD mg/ ¢ 315.0
SS mg/ ¢ 236.0 0.0 40
VSS mg/ ¢ 122.8 0.0 0.2
TKN mg/ ¢ 78.9 - 81.2
NHs-N mg/ ¢ 13.959 0.705 0.855
NO;-N mg/ ¢ 0.006 - 0.035
NO3-N mg/ ¢ 2717 0.167 0.778
T-P mg/ £ 0.406 0.013 1242
‘ POs-P mg/ £ O 170 »
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Fig. 2 Oxygen uptake curve according to F/M
ratios(No, 1).
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Fig. 3 Oxygen uptake curve according to F/M
ratios{No. 1).

Table 3. Analytical Results of VOCs in Petrochemical Wastewater

VOCs (C;;g)' VOCs (C;’;lgj VOCs 2:;;1;).
Vinyl chloride 579 | Toluene 35.1 1,2,4-Trimetylbenzene 29
1,1-Dichloroethylene 46 | 1,2-Dibromomethane 194 1,3,5-Trimethybenzene 118
transl,2-Dichloroethene 100 | Tetrachloroethylene 73 sec-Butylbenzene 413
cis-1,2-Dichloroethene 28 | Chlorobenzene 1.35 1,4-dichlorobenzene 6.7
Bromochloromethane 21.3 | Ethylbenzene 132 p-Isopropylbenzene 355
Chloroform 2.7 | m,p-xylene 141 1.2-Dibromo-3-chloropropane|  60.9
1,2-Dichloroethane 74 | o-xylene 151 | p-Isopropyltoluene 3447
1,1,1-Trichloroethane 112 | Styrene 401.6 1,3-Dichlorotoluene 91.6
1.3-Dichloropropane 44 | Isopropylbenzene 13 n-Butylbenzene 193
Carbontetrachloride 11958 | Bromobezene 29 1,2,4-Trichlorobenzene 2138
Benzene 2.0 | 2-Chlorobenzene 149 | tert-Butylbenzene 47
Bromoform : 582 | n-propylbenzene 23
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Table 4. Determination of Kinetics in Petrochernical
Wastewater(No, 1)

Kineties|  Unit |, omiokal | Phelichenaal) 5
pw| 2~10 0200
v | me/LBOD: | %5~100 -
mg/L COD | 15~T0 10
ke d' om0 | oxe
ut d’! - | o
Ki | mge - 13
s* | me/L cop - 72 |

* Inhibition constant, Ki, in mg/ Z, a shaping factor that
aoccounts for the peak and decrease in # for increasing
concentrations of S in the Haldane equation for
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growth on toxic or inhibitory substrates.

* Critical substrate concentration, $*, in mg/#. The
concentration of an inhibitory substrate at which
the peak in a plot of u versus S occurs according
to the Haldane equation

* Critical specific growth rate. #* in time™. The
highest or peak specific growth rate attainable for
growth on atoxic or inhibitory substrate according
to the Haldane equation
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Fig. 4 Determination of half-velocity constant and
maximum specific growth rate.
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Fig. 6 Accumulated oxygen uptake with various
mixing ratios(No. 3).
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