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ABSTRACT

The object of research were studied flow and batch methods for the removal of synthetic dyes i
heavy metal from dying wastewater using rice husk ash {RHA) and activated rice ash {ARH). The results
indicated that batch process provided higher e¢fficiency. The optimum sorbent dosages were 60 g for 100
ml dying wastewater (dye contenis 2000 mg/l), suitable contact time was 5-7 days. The percent removals
of dyes were about 70-75 and 91-98 using RHA and ARH respectively. The sorbent Capacities of RHA
and ARH found 105.2 mg/g and 100.3 mg/g, respectively. The dying wastewater was mixed with RHA
(400 g/1) and leaved for 7 days. The liquid then was decanted into the plant via the middle pipe and
passing through and this process was continued until the RHA sorbent while flowing upward. The
effluent passes through the overflow outlet and slowly passes through soil by gravity force. The ..
solid (TS), the chemical oxygen demanded (COD), synthetic dyes, lead and chromium in the effluent
were 94.63, 99.18, 9840, 93.40 and 91.60% decreased respectively. It can be concluded that a cheap,

high efficiency and ease to use treatment plant was achieved.
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@131911 2.8 waeamsAnwanuEITIlumgagudansalalasasainlagldinadin
pH Meter  wasiagaduriariiadisg

. . FEELIA % aflan
nhauadfa . A
. MIQARY . 1 2 3 | dualy | SD.
QATY y. SuAn
(@lng)
1 42 | 587 | 579 | 588 | 585 0.049
2 42 | 602 | 608 | 583 | 6.00 0.097
WNAUFTTNAD 3 42 | 643 | 6.20 | 6.00 6.21 0.215
4 42 | 643 | 620 | 632 | 635 | 0.074
5 42 | 645 | 6.60 | 656 | 6.54 0.078
1 42 | 420 | 510 | 600 | 5.0 0.900
4 . 2 42 | 519 | 520 | 529 | 523 0.055
wnaufinsedn
. . 3 42 | 545 | 543 | 556 | 548 0.070
aapnIalunain
4 42 | 566 | 555 | 578 5.66 0.115
5 42 [ 587 | 579 | 580 5.82 0.044
1 42 | 632 | 638 | 6.14 6.28 0.125
2 42 | 640 | 6.56 | 6.67 654 | 0.136
BLnaY 3 42 | 647 | 680 | 670 | 6.66 0.169
4 42 | 677 | 690 | 680 | 6.82 0.068
5 42 | 667 | 7.00 | 749 | 6.95 0.263
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pH Meter PeIeaATUTRAI 9
- . szuzIan e afliay
BRAUDIAI . 4
. nIgABY - 1 2 3 | eualy | s.D.
QaEL - LINAY
(@ lng)

1 10.28 875 | 880 | 890 8.82 0.076.
2 10.28 780 | 895 | 8.28 8.34 0.028
WNAULSITNAN 3 10.28 829 | 7.80 | 8.13 8.07 0.517
4 10.28 7.80 | 7.95 | 7.80 7.85 0.028
5 10.28 710 | 712 | 7.70 7.31 0.733
1 10.28 769 | 746 | 7.52 7.52 0.046
4 o 2 10.28 739 | 7.54 | 7.38 7.44 0.080

UnaufnIzan
o . 3 10.28 7.20 | 7.27 i 7.40 7.29 0.057

Arensaluasn
4 10.28 729 | 7.55 | 6.56 7.13 0.153
5 10.28 710 | 7.02 | 670 6.94 0.733
1 10.28 7.75 | 780 | 7.90 7.82 0.076
2 10.28 780 | 7.75 | 7.80 7.78 0.028
lunay 3 10.28 7.02 | 780 | 8.00 7.81 0.517
4 10.28 7.90 | 7.80 | 6.77 7.49 - J.625
5 10.28 8.10 | 7.02 | 6.70 7.27 0.733
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@191911 210 usasnsAnmnUszininnlunisgadudaonsalalasassinlaslfinaiia

Electrical - conductivity yavdgadusilasiigg

mammwmsi i (ms/cm)

- . szazalu | eramnnsi i (msicm) ,
ARAUDIAD o Cd an
N migaty | L 1 2 3 | auade | o
QeaHL . G Lileatuw
(Fla19)
1 258 21.82 | 22.03 | 22.44 22.10 0.315
2 25.8 18.41 | 18.73 | 18.50 18.55 0.165
WARLIETTHAN 3 25.8 15.97 { 15.38 | 15.91 16,75 0.325
4 25.8 12.76 | 13.09 | 13.03 12.96 0.176
5 25.8 10.76 | 10.09 | 10.03 10.29 0.405
1 25.8 2450 | 24.50 | 24.70 2457 0.115
o o 2 25.8 2118 | 21,40 | 21.46 21.35 0.147
wnaufinsedu ST
o a 3 258 18.60 | 18.10 | 19.10 18.60 0.500
FaunIaluasn
4 258 15.80 | 15.70 | 15.10 15.53 0.379
5 25.8 13.05 | 13.50 | 13.37 13.31 0.232
1 258 19.46 | 19.49 | 19.22 19.39 0.148
2 25,8 16.27 | 16.15 | 16.44 16.29 0.146
Lﬁ"]tiﬂaﬁ 3 25.8 13.18 | 13.25 | 13.15 13.20 0.050
4 25.8 16.27 | 16.15 | 16.44 16.29 0.146
5 258 7.87 8.61 7.81 8.03 0.519
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Lar 13.31 daddunddotaudings auEIaY u,a:mnmsmamﬁawudﬂé’agmeﬁ‘uﬁga 3
1ha mmmgwﬁ'ﬂﬁﬁﬁnm 5 talan
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inadia Electrical conductivity 18982gaTUTRA Y

[ samosdn  prozailums | @EAW asi i (msicm) .4
. " o — aady | S.D.
QAHY gedudalas) | Guaw | 1 2 3
1 3046 2532 | 24.25 | 25.14 2490 | 0573
2 3046 22,35 | 2232 | 22.30 22.32 | 0.025
WNRUDITINAT 3 30.46 18.30 | 18.50 | 18.50 18.43 | 0.115
4 30.46 15,30 | 15.50 | 15.50 1543 | 0.115
5 30.46 13.35 | 13.32 | 13.30 43.32 | 0.025
1 30.46 30.47 | 29.95 | 29.50 2097 | 0485
d " 2 30,46 27.32 | 26.30 | 26.44 26.60 | 0.553
wnaunnsEan
o - 3 30.46 22.35 | 22.32 | 22.30 22,32 | 0.025
adaunsaluasn n
4 30.46 18.30 | 18.50 | 18.50 18.43° | 0.115
5 30.46 18.47 | 16.95 | 16.50 16.84 | 0.269
1 30.46 10.99 | 19.13 | 19.50 19.54 | 0.431
2 30.46 16.49 | 16.77 | 16.20 16.49 | 0.285
Bwnay 3 30.46 13.53 | 13.64 | 13.08 13.42 | 0.297
4 30.46 10.61 992 | 10.18 10.24 | 0.348
5 30.46 8.18 865 | 10.18 9.01 1.042
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nmidnwnsgadudislndsaase lsduaclafoudainavesdaadisunay 2
1fia fa unausyTue uasidiunay lawldinadia Electrical conductivity lasvinnisénmn
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#Rapasdn | szpzaniuwnny | enaaminsi i (msiom) .4
i} o — aaay | S.D.
QAFY qoduEalag) | Gudn 1 2 3
1 40.20 38.95 | 38.85 | 38.80 38.90 0.087
2 40.20 34.31 | 34.70 | 34.60 34.54 0.203
LARUBTIHAN 3 40.20 30.90 | 30.40 | 30.20 30.50 0.361
4 40.20 27.30 | 27.30 | 2760 | 27.40 0173
5 40.20 26.30 | 26.98 | 26.45 26.58 0.357
1 40.20 34.82 | 35.57 | 34.59 34.99 0.512
2 40.20 29.80 | 29.70 | 29.30 29.60 0.265
Lﬁ']lLﬂﬁ‘U 3 40.20 24.50 | 24.50 | 25.30 24,77 0.462
4 40.20 22.10 | 2239 | 22.30 22.26 0.148
5 40.20 21.15 | 22.04 | 21.37 21.52 0.464
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Electrical  conductivity 7a4dagasusiiadigg

FPeunsdy | szmzaanlunns | maamnsinldi (msiem) ol
qaty qafu @alng) | Sudu 1 2 3 Aumag - S.D.
1 48.60 40.25 | 41.58 : 40.87 40.90 0.666
2 46.60 3540 i 3580 | 34.68 35.33 0.613
INAUGTTHAN 3 46.60 20,20 | 29.90 | 30.62 29.91 0.710
4 48.60 27.80 | 27.59 | 28.10 27.76 0.292
5 48.60 25.60 | 26,59 | 26.10 26.10 0.485
1 46,60 32.25 | 32.50 | 32.80 32.52 0.275
2 46.60 28.30 | 28.78 i 29.40 28.83 0.551
BIWRAL 3 46,60 2470 | 2480 | 2410 | 2447 0.321
4 46.60 22.10 | 23.50 | 22.80 22.80 0.700
5 46.60 21.10 | 21.50 | 21.80 21.47 0.351
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a ] as =
ez 6 T’JI&N ‘ﬁﬁvlélwﬂﬂqiﬂ@ma\ﬂ@ﬁﬂ'ﬁqﬂﬂ 2.14
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- . sTazIAT PSumzasuderionan
AHAVDIA) 3 .o
. N5 ATy (mgiL) aafy S.D.
qatu .

(@139) 1 2 3 ‘

1 770 754 760 761.33 8.08
2 754 722 700 725.33 27.15
WNAUSITNAN 3 699 692 679 690.00 10.15
4 694 657 688 679.67 19.86

5 650 634 650 644.67 9.24
1 942 927 873 914.00 36.20
4 . 2 731 861 861 817.67 75.06

LARLN nigﬁl%

. : 3 756 745 742 747.67 737

ALNIA BT '
4 709 728 699 712.00 14.73
5 698 680 698 692.00 10.39
1 665 686 614 675.50 37.03
2 640 654 634 647.00 10.26
WLNEL 3 599 624 619 611.50 13.23

4 590 582 596 589.33 7.02
5 545 568 614 556.50 35.13
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Ao thiadndedis | atn | el | aded | euad | fsown
waay unau(@2lag) 1 2 3 8

wnay dndodaanyd | 930.00 | 960.00 | 975.00 | 955.00 +0.00

FITUMN 1 449.00 | 451.00 | 450.00 | 450.00 +1.00

2 433.00 | 433.00 | 434.00 | 433.00 +1.00

3 285.00 | 285.00 | 286.00 | 285.00 +0.81

4 60.00 | 60.00 | 60.00 | 60.00 +0.00

5 4500 | 4500 | 45.00 | 45.00 - +0.00

Adhunsy dufssuens® | 930.00 | 960.00 | 975.00 | 955.00 +0.00

®wIaunaud 1 750.00 | 753.00 | 750.00 | 751.00 +1.00

2 600.00 | 600.00 | 600.00 | 600.00 +0.00

3 480.00 | 480.00 | 480.00 | 480.00 +0.00

4 ND ND ND ND +0.00

5 ND ND ND ND +0.00
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#ia Faaaniuns a3lef (Raanin/ 3ag) an
droge | thoeduRede | aDif | asen | eon | Auade Waetumn
unay wnau(@alug) 1 2 3
T dududaeey | 5333 | 5333 | 5333 5,333 +0.00
FIFUM 1 5333 | 5333 | 5333 5,333 £0.00
2 5333 | 5333 | 5333 5,333 £0.00
3 5003 | 5068 | 5086 5,075 +0.00
4 4879 | 4,877 | 4,880 4,879 #1.00
5 2,604 | 2,606 | 2,604 2,605 £1.00
Fdunay | dndndaesew | 5333 | 5333 | 5333 | 5333 £0.00
RIalnRY 1 5333 | 5,333 | 5,333 5,333 +0.00
o 2 4034 | 4037 | 4,032 4,035 +1.00
3 1973 | 1973 | 1,973 1,073 +0.00
4 1,466 | 1,466 | 1466 1,466 £0.00
5 1209 | 1,294 | 1,207 1,297 £1.00
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