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Study on Wastewater of Paper Mill for Coagulant Characteristics
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ABSTRACT

Sedimentation characteristics SS, BODs and removal efficiency of waste water in the tissue paper mill using
milk carton were examined. Optimum dosage of coagulant, rapid mixing time and slow mixing time were
determined by turbidity, SS and S-BODs and then equation for treatment efficiency was suggested. For the
coagulant, polyaluminium chloride(PAC) are compared with a little better efficiency compare to the aluminium
sulfate.
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Fig. 1. The treatment process in paper mill used in this study.
Table 1. Characteristics of wastewater solids) & HAAA TYEL FHo g3 7}
used in this study g} o3 AASE= A2 A 3Hclarification)
Ttem Raw wastewater(Avg) X >3 (thickening) o] Bt1 % 3o} HH-&
pH 7.0 FE7F G AdHdA $2HA de 5F
BODs(mg/L) 255.4 AAEAM AL YAAFI T ] whajr) g
$S(mg/L) 2,000 A A Gxe B siAuE o3
Turbidity (NTu) 940 S Wl A %o|: StokesA] L AlLdle] T
o dAt HAFA =: FHEFS A

Table 2. Analytical apparatus and method.

pH HANNA pH/mH meter. Model 15189N

Suspended solids |Dry-oven, Electric muffle

furnace

Turbidity Turbidity Instrument(moni

TEK MODEL 21PE)

Soluble-biochemical | TOC Analyzer
oxygen demand

Biochemical oxygen|Winkler method azide modi-

demand fidation
. SHFHo|E
1. SEEHOIBY J|x=X ¥

1) &lX(Sedimentation)

AR L By} u|Fo] & R 8-E(suspended

S £UEEE FY 47 ATH(McCabe
& Smith, 1985).
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+A ARAPAME A FE713
HF7) 3
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Table 3. The SS concentrations at various depths.
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A £x zAAEA 97)%, FYE 97
$ol 24, ¥ =, pH 44, $24, 4%
SolH Asel $4% TEANYE 9F
ol olF AT AoAAD AT ol Lol
A% mEE EAs FYE oL Y

2349 24 B3 U

S !

1) A™AIZHY AXEY

4N2E AAAD F 439 sS o
BODs2] 4#~ARA Aal:x Table 33 Table

4o AASELR, 7 4 AR T
% AASA % dolgl: SS % BODsE
=9 a9 AAE2 FASHA

Initial SS = 2000mg/L

Item SS concentration and removal efficiency
Depth 0.5m 1.0m 1.5m

Time Concentration lﬁfe.n}oval Concentration fzgn}oval Concentration Rf;rr}oval
(min) (mg/L) efficiency (mg/L) efficiency (meg/L) efficiency

(%) (%) (%))

5 1,595 20.25 1,635 18.25 1,675 16.25

10 1,375 31.25 1,475 26.25 1,555 22.25

15 925 53.75 1,415 29.25 1,505 24.75

20 135 93.25 1,355 32.25 1,445 27.75

30 65 96.75 175 91.25 1,235 38.25

Table 4. The BODs concentrations at various depths.

Initial BODs = 255.4mg/L

Item BOD:s concentration and removal efficiency
Depth 0.5m 1.0m 1.5m
Time Concentration gf?cril:::; Concentration ggxgggf; Concentration xﬁ:::;
(min) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
5 221.2 134 225.0 11.9 228.6 10.5
10 208.4 184 213.0 16.6 221.8 14.9
15 204.1 20.1 208.9 18.2 217.3 16.7
20 199.7 21.8 206.1 19.3 207.6 18.7
30 188.0 26.4 193.6 24.2 200.0 21.7
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Table 5. The effect of various retention time on
overflow rate and SS removal efficiency.

Ttem Retention | Overflow rate | SS removal
time (min)| (md/ni/day) | efficiency(%)
9.4 229.8 35.5
SS 21 102.9 53.7
30 72.0 75.6

Table 6. The effect of various retention time on
overflow rate and BODs removal efficiency.

Retention | Overflow rate { BODs removal

Ttem time (min)| (ni/ni/day) |[efficiency (%)
115 187.8 18.3
BOD
1 285 75.8 23.1
Retention Time(min)
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Fig. 2 Settling profile. Percentage number
are percentage of SS removed.
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Fig. 3 Settling profile. Percentage number
are percentage of BODs removed.
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Fig. 4 The effect of various retention time
on SS removal efficiency.
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Fig. 5 The effect of various retention time
on BODs removal efficiency.



HARIBHR H1458 (1998) 107

o
o

Yy [=2] [+
o o (=]
T T T

SS Removal Efficiency(%)
n
o

o

0 50 100 150 1200 250 300
Overflow Rate(ni/nf-day)

Fig. 6 The effect of various overflow rate
on SS removal efficiency.
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Fig. 7 The effect of various overflow rate
on BODs removal efficiency.
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Fig. 8 The effect of various retention time
on overflow rate.
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Fig. 9 Effects of various rapid mixing time on
SS, turbidity and removal efficiency.
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Fig. 10 Effects of various rapid mixing time on
S-BODs, turbidity and removal efficiency.
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Fig. 11 Effects of various slow mixing time on
SS turbidity and removal efficiency.
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Fig. 13 Effects of various pH on SS, turbidity removal
efficiency by the treatment of [Al(SO4)s].
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Fig. 14 Effects of various pH on S-BODs, turbidity
remova! efficiency by the treatment of [Al{S0):].
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Fig. 15 Effects of various pH on SS, turbidity
removal efficiency by the treatment of PAC.
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Fig. 16 Effects of various pH on S-BODs, DOC
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verses various PAC dosage.
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