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O ABSTRACT 0O

The research aims to study the effecting of filler quality, used in flocculation
filters, in addition to the thickness of this filler and specification of the raw water, at the
effectiveness of flocculation filter ’s job to laboratory circumstances.

To do that we made a series of experiments on the flocculation filter by using
two kind of fillers.

Firstkind : a filler from Rass Albaceet sand.
Second kind: a filler from the volcanic grind.
Many experiments have been made to test the flocculation filter .

v First section: First pattern filler are made many experiments on the flocculation
filtr , other experiments on the second pattern filler are made to the flocculation filter.

v Second section: It was don in the same as way as the first section by using unhomo-
geneaus filler .

Astudy also has been done for each experiment aside on the distribution of
pollutants according to increasing the filter filler.

In addion to above to the previous at the end of each experiment washing
filtration filler process and determination some important efficacity such as
consumption of the washing water and changing the quantity of the sticking objects in
the washing water.
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Sgdiall H = 1.3 M ASlacyy Leilaiall Lla) 5gdall g3 aalail) ieaal) JLd) gilii : (2) ady Jsaal

(6) 4 i)
H=13m M=100 m.g/l deg=0.85 K=1.85 V=8m/h C4=28 mg/l
Q—aj-“ Mo |V|1 |V|2 M3 |V|4 M5 Mf E D hl D h2 D h3 D h4 D h5 SDh
hour mg/l | mg/l mg/I Mg/l mg/I mg/I mg/I cm cm cm cm| cm| cm
0 701 | 556 | 283 7.5 3.1 2.6 26| 974 7.2 7.1 6.9 69| 14 29.5
1 64.3 | 46.1 19.1 6.1 2.1 15 15 98.5 8.4 7.9 7.1 7.1 1.6 32.1
2 51.7 | 38.8 14 4.5 2 1.4 14| 98.6 10.1 9.8 8.7 81| 1.9 38.6
3 424 | 225| 10.1 3.8 1.8 1.1 1.1 98.9 11.8| 10.3 9.2 88| 22 42.3
4 33.4 | 18.6 7.6 3.3 1.6 0.8 08| 99.2 136 | 122 10.1 95| 27 48.1
5 308 | 17.4 6.5 3.3 1.7 0.8 08| 992 16.2| 144 12.2 11.3] 3.2 57.3
6 38.1| 204 9.8 4.1 1.7 0.85 0.85| 99.15 18.7 | 16.7 14.3 13.4 5.4 68.5
7 476 | 31.7| 124 4.6 1.8 0.9 09| 991 23.3| 225 16.9 158 | 65 85
8 56.2 | 39.6| 135 5.2 1.85 0.93 0.93 | 99.07 284 | 26.3 18.5 176 | 7.3 98.1
9 644 | 51.2| 16.6 5.7 2 1.3 13| 98.7 30.6 | 28.8 19.3 18.2| 8.2 105.1
10 68.3| 62.7| 18.1 6.1 2.2 1.5 15| 985 334 | 314 21.6 193] 9.3 115
11 77.4| 68.1 22.3 6.8 4.1 2.1 2.1 97.9 356 | 331 25.2 21.1| 114 126.4
b)) Lol 131| o986
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Bodall H = 1.60 M ASlacuyg Auudlaiall Agla )l Ssdiall puulall) (iaanal) L) gili @ (3) ady Jgaad

(9) 4yl
H=160m M=100m.g/l deg=11 K=1.7 V=8m/h Cy=25mg/l
C,Ajl\ Mo |V|1 |V|2 M3 |V|4 M5 Mf E D hl D h2 D h3 D h4 D h5 D h5 SDh
hour mg/I mg/l | mg/l | mg/I mg/I mg/I mg/I cm cm cm cm cm cm cm
0 76.6 55.4 16.6 | 8.5 3.5 2.6 2.5 97.5 7 6.9 6.8 7 7.1 1.1 35.9
1 69.1 46.1 104 | 6.4 3.2 2 1.5 98.5 8.2 8 1.7 1.2 7 1.1 39.2
2 55.4 38.3 8.2 4.3 2.5 1.6 1.2 98.8 9.8 9.4 8.3 8.1 7.8 1.6 45.2
3 42.3 315 7.3 3.8 2.2 1.4 1.1 98.9 12.7 11.6 10.5 94 8.6 1.8 54.6
4 35.6 25.8 5.8 29 2 14 1.1 98.9 13.2 12.1 11.4 9.8 9.2 2.1 57.8
5 28.7 16.7 4.7 2.3 1.9 1.3 0.9 99.1 14.7 12.9 11.3 10.5 9.8 2.7 61.9
6 22.4 13.3 3.8 2 1.7 1.3 0.9 99.1 16.6 14.3 13.1 12.7 10.2 3.1 70
7 25.6 145 4.1 1.8 14 1.2 0.8 99.2 19.7 175 14.6 13.4 11.6 3.6 80.4
8 34.7 27.6 4.8 2.2 2 1.4 0.9 99.1 21.6 18.4 15.1 13.9 12.1 4.2 85.3
9 46.6 35.3 4.8 2.2 2.1 14 1 99 23.1 20.3 155 14.8 134 4.7 91.8
10 57.6 41.1 5.9 24 2.1 15 1.1 98.9 25.3 24.3 16.9 16.2 14.1 5.2 102
11 63.3 46.2 6.8 2.6 2.2 15 14 98.5 29.8 26.5 18.3 17.7 15.2 5.6 113
12 75.1 57.2 8.4 29 2.2 1.8 14 98.5 34.2 28.6 20.1 18.2 16.6 5.8 123.5
13 83.6 63.2 126 |42 3.3 2.2 1.6 98.1 40.5 30.6 22.7 20.5 17.1 6.9 138.3
Ao gl daadl) 1.24 98.7
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bpdiall H=1.60 M &Slasuyg Asilaial Ssdall (g3 ouelall) iaaal) JLA) ilii :(4) o) Jsaal

(12) g il
H=1.60m M=100 m.g/l deq=1.1 K=1.7 v=8m/h C4=25 mg/l
C,Ajl\ Mo Ml |V|2 M3 |V|4 M5 Mf E D hl D h2 D h3 D h4 D h5 D h5 SDh
hour mg/l | mg/l | mg/l mg/I mg/I mg/I mg/I cm cm cm cm cm cm cm
0 743 | 58.2| 184 9.6 4.1 2.9 2.8 97.2 6.5 6.6 6.5 6.4 6.4 1.1 335
1 705 | 49.7| 123 7.7 3.8 2.1 1.5 98.5 7.2 7 6.8 6.4 6.4 1.3 35.7
2 57.1| 405 | 10.1 4.8 2.8 1.7 1.3 98.7 8.8 7.9 7.4 6.6 6.8 1.7 39.2
3 51.6 | 35.3 8.5 4.1 2.4 15 1.1 98.9 10.6 8.5 8.1 7.4 7.1 2.1 43.8
4 428 | 28.1 6.1 3.3 2.1 1.4 1.1 98.9 12.4 11.3 9.5 8.2 7.4 2.6 51.4
5 32.3 | 19.7 5.3 2.6 1.9 1.4 0.9 99.1 139| 125| 10.2 9.6 8.6 2.9 57.7
6 424 | 15.7 4.2 1.8 15 1.2 0.8 99.2 15.7 14.1 11.6 10.1 9.3 3.4 64.2
7 29.5| 195 5.1 2.2 2.1 1.3 0.9 99.1 188 | 16.6| 12.3| 118 | 10.2 3.7 73.4
8 39.1| 30.3 6.7 2.2 2.1 1.3 1.1 98.9 215| 194 | 135| 127| 117 4.1 82.9
9 485 | 41.2 8.1 2.3 2.1 1.5 1.4 98.6 23.2| 20.1| 159 146| 121 4.9 90.8
10 60.4 | 50.4 9.8 2.7 2.1 1.8 1.5 98.5 253 | 224 171| 165| 143 5.5 101.1
11 734 | 614 11.2 3.3 2.3 1.8 15 98.5 31.3 26.6 19.5 17.1 15.5 6.9 116.9
12 815 | 69.7 14.9 4.4 3.6 2.1 1.6 98.1 39.6 30.5 21.8 18.3 16.2 7.3 133.7
Ll g)) Lol 1.34| o986
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Sgdiall H = 1.30 M 4Slansyg Ausilaiall pé Spdiall o3 uslalll (iaaal) JL88) qilii = (5) by Jgaad)

(18) ag )
Hi,=1.30m h;=050m deq=0.85mm K;=1.85 h,=0.80 m deq,=0.7 K,=1.95M=100 m.g/l V=8m/h Cy=24mg/|

QA)'S\ Mo M1 M2 M3 M4 M5 Mf E D h1 D h2 D h3 D h4 D h5 SDh

hour mg/I mg/I mg/I mg/I mg/I mg/I mg/I Cm cm cm cm cm cm
0 68.3 52.4 20.6 8.4 3.8 2.6 2.6 98.4 4.1 3.3 8.4 8.3 0.9 25
1 51.2 36.6 16.4 5.9 2.4 15 15 98.5 6.4 7.1 8.9 8.6 1.8 32.8
2 42.7 235 10.1 3.7 1.8 1.1 1.1 98.9 9.8 13.2 |11.2 |104 |27 47.3
3 53.1 38.4 13.2 4.3 2.2 15 15 98.5 11.6 181 |153 |12 55 62.5
4 60.3 49.1 15.5 5.7 2.4 15 151 98.5 14.7 255 198 |155 |8.1 83.6
5 74.2 61.6 22.4 7.9 2.9 1.7 1.7 98.3 17.8 336 |266 |214 |143 |113.7
PRI 1.5 99
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Sgdiall H = 1.60 M 4Slansyg Auilaiall pé Spdiall o3 uslalll iaaal) JL88) qilii = (6) by Jgaad)

(21) ag i)
Hip=1.60m h1=0.70 m dgq:=1.1mm Ki=1.7 h,=0.90m d;»=0.85 k,=1.85 M=100 m.g/l v=8m/h Cy=24mg/I
QAJ'.“ Mo |V|1 |V|2 M3 M4 M5 Mf E D hl D hz D h3 D h4 D h5 D he SDh
hour mg/l | mg/l | mg/I mg/l | mg/l | mg/l mg/I Cm cm cm cm cm cm cm
0 70.2 60.5 | 205 | 124 39 |21 1.6 98.4 |48 4.8 7.9 8.1 8.2 1.6 35.4
1 60.4 48.1 | 16.1 |8.1 3.1 1.9 1.5 98.5 6.6 7.3 9.6 9.2 9.3 2.8 44.8
2 455 337 | 114 |56 28 |18 1.1 98.9 8.2 10.3 |[128 |10.1 |98 3.9 55.1
3 33.7 228 |95 |43 26 |1.9 0.95 99.05 |10.5 138 |16.9 |13.8 |10.7 |47 70.4
4 48.5 31.7 | 10.8 |5.2 28 |21 1.2 98.8 12.4 146 |204 |169 |121 |6.3 82.7
5 57.6 46.3 | 153 |78 3 2.1 1.4 98.6 14.7 169 | 258 [20.1 |146 |85 100.6
6 80.4 62.5 | 25.7 | 10.4 41 129 1.8 98.2 16.3 184 |36.6 |253 |163 |11.8 124.7
Ao gl daadl) 1.36 98.6
. Aan Add :E coudladl) s Jale :k - shaal) ) A3l L) slual) 3jlse:M

Al QLAY Ay ASlaw : hy

(AR il :deq
Ayl hgiall Big : Dhii_yg,

- il 3k U< die oLl Bylse M,

=0®5

- ghad) (e Aapldd) olid) Bylse ¢ M
B8 Al 3ald) ds o :Cy




BodiallH=2.00M ASlacuyg Ausilaiall b Sadiall 53 oaalall hucall JUA) gilii = (7) A Jgaad)

(22) Ayl
Hyp = 2m h1:110 m de =1.1 k1:1.7 h2:0.9 m deq2:0.85 k 2:1.85 M=100 mg/l v=8m/h Cd:23mg/|
C)A}“ MO Ml M2 M3 M4 M5 Mf E D hl D hz D h3 D h4 D h5 D hs SDh
hour | Mg/l mg/l | mg/Il mg/I mg/l mg/I mg/l cm Cm Cm cm cm cm cm

0 78.4 58.3 | 21.3 10.4 3.8 2.7 1.9 98.1 3.9 7.6 7.4 7.1 6.1 7.3 39.2
1 69.1 451 | 18.2 8.1 3.3 2.2 15 98.5 4.1 8.2 7.9 7.6 6.2 7.5 41.6
2 53.6 39.7 | 164 6.5 2.8 1.9 11 98.9 5.8 9.9 8.3 8.1 6.9 8.4 47.4
3 40.2 33.2 | 138 5.2 24 1.8 11 98.9 7.4 10.9 9.1 8.8 7.3 9.5 53
4 335 284 | 115 3.1 2.3 1.2 1.1 98.9 9.2 111 10.3 9.7 8.4 111 59.8
5 26.5 24.3 8.1 2.8 1.9 1.2 0.7 99.3 10.8 12.4 11.5 10.1 9.2 12.8 66.8

6 21.7 20.4 4.8 2.3 1.6 1.25 0.7 99.3 11.7 141 126 11.3 10.7 14.2 746
7 26.4 24.5 6.4 2 1.4 15 0.75 99.25 12.5 16.9 154 12.6 11.8 16.9 86.1
8 32.1 29.5 7.9 1.7 1.2 1.2 0.9 99.1 12.9 18.6 16.7 14.2 13.5 17.6 93.5
9 35.6 33.6 9.5 2.1 15 1.7 0.9 99.1 13.3 19.5 18.5 15.5 14.4 19.1 100.3
10 41.9 373 | 11.3 3.3 24 1.8 0.75 99.25 13.8 21.4 20.6 16.3 15.6 21.7 109.4
11 48.9 40.7 | 147 5.2 2.6 1.8 11 98.9 14.8 24.3 22.3 18.2 16.7 23.4 119.7
12| s544| 261 16.9 7.4 3.2 2.1 13 98.7 151 | 26.3 24.8 20| 186 25.1 129.9
13| 597! 511 19.3 9.6 35 18 0.9 99 1 166 | 28.8 271 | 213| 193 28.2 1413
14| 683| 584 224 11.3 3.9 19 15 98.5 178 | 29.1 285 | 232| 201 31.3 150
15| 771| e22| 256 13.4 4.3 2.1 16 98.4 193 | 315 303 | 254 239 35.1 165.5

bl Al 11 98.8
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ch s Jhadll dee 350 0t
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Caanll s s E dipl Aoyt V adll ol 3yl8e : M
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:\A&JAS\ dgdal) cilida ‘553 &ypdil) da
w w 3
il 5, 43t 4Slew : Kg/m
c.m ZEYENA LY
6 18
1 25 7.95 4
2 60 7.96 3.45
3 30 456 1.03
4 40 1.03 0.61
) huaall sdia g Uil by cliglall £33 1(9) Jsaad
iyl dgdal) it b il daue
" w . 3
il 5, Aduhl) dSlaw : Kg/m
c.m ZEYENA LY
9 12 21
1 25 6.7 7 34
2 60 12 10.6 4.35
3 60 1.05 18 17
4 40 0.43 0.47 0.24
) aall pda pli) 3y cilislal g3 :(10) Jpaad
(22) Ayl
Akl 4, 1 5 3 4
A—dhl) Asle—w 25 60 30 110
c.m
S e 8 11.73 5.59 0.2
kg/m
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D AsY) Adajali-1

byl Sesa Gocda Gpallsy dalla a3 MAIA Gy aY b adlels N x =
. (1-2) min 324 5 (18-20) 1/(m?.Sec)

Al Asyali-2

Gaxisags  (18-20)1/(M?.Sec) slsel G B (6-7) MiN saal elgell 5 o lall @ iiall muzl)
(3-3.5) 1/(M2.SeC )l olidl
s ALY A pali-3

(9) & Jsaall i 5138 (5-7)MIN 524l 5 (6-7)1/(M”SEC Yok jias oluall e o
. u.nj‘)d.q” ww\ M \3‘9.&; S UA.G éu;

Jedd) ola (B A8llad) Sfgall ApaS i (9) Jgaad)

e b M\Mg\qwmatmw\w@mwsaw\ﬁ ,
. m AN
s Tl Ayl B ai oA | el slue
anill | m°/m-.sec Y
4/60 0.5 2 5 7 9 12 14 m°/m
min min min min| min| min| min | min

6 0.009 | 7620 | 11352 | 2311 | 422.1| 62.7| 415| 108 | 45 7.56

9 0.01| 7483 | 12162 | 2310 330 | 475 | 256 91| 37 8.4

12 0.01 | 5231 0320 | 1211 318 | 456 | 20.7 89| 35 8.4
18 0.009 | 2827 6117 921 | 3874 | 30.6| 195 89| 51 7.56
21 0.009 | 3131 6567 | 1183 | 251.85| 35.1| 26.9 52| 35 7.56
22 0.01 | 8387 | 14375 | 2120 380 | 33.7| 21.2 51| 4.2 8.4
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