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ABSTRACT

Sedimentation characteristics such as SS, BOD;, COD removal efficiency of waste water in the toi-
let paper mill using milk carton were examined. Optimum dosage of coagulant, rapid mixing time and
slow mixing time were determined by turbidity, SS, COD, BOD; and then equation for treatment effi-
ciency was suggested. Mechanical strength of floc was determined by turbidity.

For the coagulant, polyacrylamide (PAM) is more efficient for removing pollution than the alu-
minium sulfate. Effective mixing ratios of PAM and aluminum sulfate to remove pollution are 70:30
and 30:70. The lowest turbidity was showed when rapid mixing at 300 rpm after coagulant injection
was applied. That which indicates the highest point of floc’ s mechanical strength.
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Table 1. Characteristics in untreated wastewater

Item Untreated wastewater
pH 6~7
BOD; (mg/L) 3974
COD (mg/L) 550.8
SS (mg/L) 2,000
Turbidity
4
(NTU) %40

Table 2. Analytical apparatus

pH HANNA pH/mH meter. Model 15189N

Suspended Solids GF/C filter, Suction flask, Dry oven

Turbidity Turbidity Instrument(moniTEK MODEL 21PE)
Chemical Oxygen | 7oA COD-508 Digital COD meter
Demand

Biochemical Oxygen

ORION DO meter Model 862, Incubator
Demand

Mechanical Strength | LAB stirrer, Turbidity Instrument
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Fig. 1. SS removal efficiency with retention time.
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Fig. 2. BOD; removal efficiency with retention time.
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Fig. 3. 85, BOD; removal efficiency with retention time.
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Fig. 4, Overflow rate with retention time.
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Fig. 7. SS removal efficiency and turbidity with slow
mixing time,
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Fig. 8. BOD,, COD removal efficiency with slow mix-
ing time.
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Fig. 16. BOD;, COD removal efficiency of PAM with
pH variation.
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Table 3-1. Mechanical strength and turbidity with variable condition of flocculation

Rapid Rapid Slow PAM 70:30 (PAM/ALSO,)
mixing | mixing | mixing Mixing after injection Mixing before injection Mixing after injection
speed time time
(xl;m) (sec) (min) RT(O) | RT(B) -};2((](3))) RT(O) | RT(B) _lg[.l‘-((]é)) RT(O)T RT(B) _1;11:((1(3)))
60 133 7.01 -63 14.1 7.35 -6.7 36 26.4 96
120 11.3 7.05 -4.2 13.6 6.68 -6.9 355 257 98
100 180 15 956 624 -33 1te 8.83 2.8 335 248 -8.7
240 9.19 5.69 -3.5 12.3 7.55 -47 318 244 -74
300 1.3 542 -59 10.3 7.36 -29 17.5 10.5 -7.1
60 23.6 9.87 -14 18.8 12.8 -6.1 30.7 239 -6.8
120 17.1 9.48 7.7 16.4 10.3 -6.1 26.7 224 -44
200 180 15 136 9.13 -4.5 132 9.49 -37 18.7 12.1 -6.6
240 10.1 8.15 -2 12.1 8.96 3.2 235 184 -5.1
300 9.39 6.53 29 9.13 7.96 -1.2 234 18.6 -4.8
60 1.5 7.84 -3.7 18.8 15.8 -3 22.1 15.5 -6.6
120 11.1 7.21 -389 | 157 12.6 -3.1 16.9 12.6 -43
300 180 15 7.25 6.54 0.7 13.6 11.1 25 16.4 13.8 2.6
240 59 5.08 0821 117 109 -0.8 133 16.2 2.82
300 551 48 -0.7 11 9.79 -12 17.5 15.6 -19

RT(O): Residual Turbidity (O: Turbidity after 30 min sedimentation)
RT(B): Residual Turbidity (B: Turbidity after Breakage with 500 rpm and 30 min sedimentation)



50 o|4%E -

o

B
2

X

EXS:

HE - Fo]7]& 33(3) 2001

Table 3-2. Mechanical strength and turbidity with variable condition of flocculation

Rapid | Rapid | Slow Aluminum sulfate 30:70 (PAM/AI2S04)
mixing | mixing | mixing Mixing after injection Mixing before injection Mixing after injection
speed time time
(;m) seo) | (min) | RTO) | RT(®) _%TT((I(B))) RT(O) | RT(B) _1;2((12))) RT(O) | RT(B) _%%1(3)))
60 15 237 16.7 144 388 264 225 13.7 743 6.3
120 276 14.6 119 498 259 209 12.9 7.04 -5.8
100 180 2.83 16.7 139 5.14 255 204 125 7.86 -4.6
240 241 14.7 123 451 25.7 212 2.7 19.1 164
300 3.12 16.9 138 453 26.2 21.7 10.3 6.55 -3.7
60 15 281 157 129 3.64 226 19 2.14 4.68 2.54
120 331 169 13.6 407 23 189 2 223 023
200 180 351 16.9 134 402 227 18.7 19 3.51 161
240 3.23 179 14.7 446 223 17.8 L5 3.34 1.84
300 421 16.3 12.1 447 235 19 144 324 1.8
60 15 392 16.7 127 37 20.6 169 9.97 7.59 24
120 3.82 175 137 429 23.1 18.8 228 2.89 0.61
300 180 5.05 15 993 | 5.19 201 149 201 263 0.62
240 462 17.2 126 484 23.7 18.9 1.69 296 127
300 7.57 184 10.8 5.79 234 176 4.63 43 03

RT(O): Residual Turbidity (O: Turbidity after 30 min sedimentation)
RT(B): Residual Turbidity (B: Turbidity after Breakage with 500 rpm and 30 min sedimentation)
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