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ABSTRACT

Because paper industry spends lots amount of water, the recycling of water is very im-
portant in economical as well as environmental aspects. In order to optimize the process
water recycling system, the efficiency of unit operation for water circulation, such as
save-all system, CDS and settling tank, plays an important role in. In this study, the
sedimentation efficiency of process water was evaluated by SS measurement with the
different amounts of flocculent addition. 3 different kinds of process water were collected
from fine paper mill, and applied in laboratory sedimentation equipment for the measure-
ment of settling efficiency of SS materials. The addition amounts of alum and PAC were
resulted in optimum efficiency of sediments in the condition of 100 ppm of alum and
500 ppm of PAC respectively. In the comparison of sedimentation efficiency between alum
and PAC, alum showed more economical and efficient results. The SS of spill water and
the particle size of suspended materials treated by alum flocculents were below 50 ppm
and about 1 pm. It would be considered that the spill water can be substituted to superclear
water grade.

Keywords: water recycling, process water, sedimentation, settling tank,
flocculents, suspended solid, alum, PAC, spill water, particle size
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Al3+ 50,2

L = H,0, OH, H,PO,, 80,2, C,0,2,
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L+ Cr, NGOy, CIO,”

IN WATER

Fig. 1. Flocculation mechanism of alum.
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Fig. 2. Diagram of sedimentation equipment for the sedimentation efficiency measurement.
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Table 1. The behaviour of sedimentation efficiency in Type A and Type B white water deperding on
sedimentation time (Batch test)

Time (min) White water Type A White water Type B
Spill water SS(ppm) | SS removal ratio (%) | Spill water SS(ppm) | SS removal ratio (%)
0 2,905 0.0 385 0.0
10 270 90.7 76 80.3
20 222 92.4 62 839
30 190 935 52 865
40 150 948 40 948
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Table 2. The behaviour of sedimentation efficiency in Type A and Type B white water, according to

sedimentation time (Continuous test)

Retention ‘ SS in spill water (ppm)
ﬁn.]e ’I(‘::‘l)e Type A Type B
(min) Spill water Sedl:lvl:?gftlon Rem(;x/ao; ratio Spill water Sedl::::let:tlon ll;et:l;(}xz;
0 2,995 - 0.000 385 - 0.000
1 231 6,892 90.959 96 1,820 75.065
40 min 2 222 7,025 91.311 59 1,852 84.675
3 228 9,058 91.076 59 1,780 34.675
1 224 8,526 91.233 55 1,775 85.714
70 min 2 220 9,500 91389 45 1,850 88.312
3 220 9,450 91.389 45 1,850 88.312
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Table 3. The behaviour of sedimentation efficiency in Type A and Type B white water, according to alum

additions
SS in spill water (ppm)
Alum addition (ppm) Type A Type B
Spill water Removal ratio (%) Spill water Remeoval ratio (%)
0 220 0.00 55 0.00

50 32 85.45 42 23.64
100 22 90.00 30 45.45
200 29 86.82 33 40.00
300 30 86.36 21 61.82
500 28 87.27 25 54.55

1,000 25 88.64 9 33.64

AtrEth BAFY A$ ARG o2 B4l AR AF Ajni Aolstaly] WEe] ti®
alum 71l webA i 9 ppm7tz] SS =7 HiE 33FY Y-S SR alumd] $3 AA
st QAT alum F7tof o3t AAHY &4 FEe

3 Ao 9% N HEHOE B W amB7t  CABY AL 13 FHA Wl alum F7Het
% 100 pomell A F AF BE VY ERHOZ H o 3 WA F ATLY SS FES 2HHAL
& 41 2EAY =S¥ 4 don BEth  uels A4 2 BEAZ =Y @ S gk 29

i U 22} TARE W40 AL alum F7F & SS
4.2 BMX| CXIE it 3 o] FMSE Ywl A 9B XE7 o272 alum ¥t 5%

=4 100 ppmol A H4 54 BER] =g & 5 A%
A 7o oW, CAF 33 FAAHA A5 s A5+
Z0] Ao SS -l alum £¢) % 500, 1000 ppmeofiAl &
alum A7o] 2%t FAELS B8y s 2Fb 4 ppmeE YeEth 27) 553k £2 CA
Table 40] 4} Zro] alum H7lof] W SS Wake F 14 3BAF W 23 FHHF w9 3¢
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Table 4. The behaviour of sedimentation efficiency in Type C white water, according to alum additions

Alum addition SS in spill water (ppm)

(ppm) Type C-1 | Removal ratio (%) | Type C-2 gi?;o(‘é/tl) Type C-3 get;go(z/i;

0 3,542 0.00 3,542 0.00 3,542 0.00

50 153 95.68 53 95.69 80 70.15

100 183 94.83 29 97.64 60 77.61

200 113 96.81 47 96.18 24 91.04

300 145 95.91 31 97.48 24 91.04

500 121 96.58 24 98.05 4 98.51

1,000 - - 20 98.38 4 98.51
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Table 6. The behaviour of sedimentation efficiency in Type C-1 and C-2 white water, according to

alum additions

Alum addition SS in spill water (ppm)
Type C-2 Type C-3
(ppm) A-Polymer C-Polymer A-Polymer C-Polymer
0 1,231 1,231 268 268
50 23 59 80 7
100 29 59 60 48
200 - - _ _
300 47 37 24 3
500 31 29 24 24
1,000 24 29 4 16
1,500 20 20 4 12
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Table 7. The behaviour of sedimentation efficiency in Type C-1 and C-2 white water, according to PAC

additions
. SS value of Superior water (ppm)
PAC addition Type C-2 Type C-3

(ppm) PAC only A-Polymer C-Polymer PAC only A-Polymer C-Polymer

0 1,231 1,231 1,231 268 268 268

50 186 1275 1025 196 196 104

100 194 1225 975 192 180 128

200 185 1125 80 168 150 128

300 155 1075 75 204 148 124

500 95 45 375 104 40 40

1,000 107 12.5 175 36 28 32
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Fig. 7. Particle size distribution of spill water by
PAC treatment.
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