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Study Effective Factors on the Electrocoagulation

Efficiency of Orange-1 Dye
Ruaa Khaled Khalifa Al-Hamdani
Prof. Doctor Ahmed Saeed Othman Al-Dabbagh1
Ass. Prof. doctor Atallah Barjes Dakheel2
1-Tikrit University / College of Engineering - Deptartment of Chemical Engineering
2- Tikrit University / College of Education for Pure Sciences - Department of Chemistry
E-mail: roaa@st.tu.edu.iq

Abstract:

In this research, the efficiency of removing Orange 1 pigment from its aqueous
solutions by electrocoagulation method was studied. Many factors were altered to
get the highest efficiency by use two types of electrode aluminum and stainless-
steel electrode with dimensions (5.5-6.5-0.1) cm in an electrolysis cell with dimen-
sions (length 8.5 cm, width 8.5 cm, height 7 cm). Then the effect of them were
studied. After that, effect of dye concentrations was examined. The effect of the
solution with and without electrolyte were studied. In addition, the quantity of
voltage was adjusted to four different voltages (5, 10, 20, 25), and the impact of
altering the distance between the electrodes from 2 cm to 3 cm for the two kinds
of electrodes was investigated. In this study, a significant variance in results were
found. Also, these findings are clearly consistent with a lot of previous studies.

Key words: Pure aluminum electrode, Stainless-steel electrode, Effect of con-
centration change, Effect of voltage, Effect of electrolyte, Effect of distance.
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50ppm 100ppm 150ppm 50ppm 100ppm 150ppm
Time Time
min. Abs . Abs . Abs . min Abs . Abs . Abs .
0.615 R% 1.340 R% 1.963 R% 0.608 R% 1.346 R% 1.960 R%

10 0.581 8.78 1.154 13.88 1.681 14.36 10 0.576 | 5.26 1.251 7.05 1.797 8.31

20 0.466 | 24.22 | 0.985 | 26.49 | 1.410 | 28.17 20 0.469 | 22.86  1.034 | 23.17 | 1.473 | 24.84

30 0.447 | 28.29 | 0.941 29.77 | 1.369 | 30.25 30 0.43171129.11( 0.927 | 31.57 | 1.331 | 32.09

40 0.422 | 31.38 | 0.902 | 32.68 1.303 | 33.62 40 0.425 | 30.09 ( 0.902 | 32.98 | 1.246 | 36.42

50 0.403 | 34.47 | 0.868 35.22 | 1.276 | 38.05 50 0.412 | 32.23( 0.877 | 35.28 | 1.188 | 39.38

60 0.352 42.7 0.718 | 46.417 | 0.963 | 50.49 60 0.392 | 35.52( 0.770 | 42.79 | 1.112 | 43.26

70 0.305 50.4 0.618 [ 53.88 | 0.815 | 58.48 70 0.377 1 37.99( 0.714 | 46.95 | 0.983 | 49.84

80 0.291 52.68 0.551 58.88 0.793 59.6 80 0.364|140.13 | 0.656 | 51.26 | 0.879 | 55.51

90 0.237 | 62.43 | 0.487 | 63.65 [ 0.611 | 68.87 90 0.358 | 41.11( 0.603 | 55.20 | 0.781 [ 60.15

100 0.219 | 64.39 | 0.413 | 69.17 | 0.573 70.8 100 | 0.325|46.54 | 0.524 [ 61.06 | 0.664 | 66.12
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150) 58174 A5 slasdly olama¥l o8 1(4) Jour | 5514 A a:lasdly olaa¥l 03 1(3) Jsur
50¢100) ppm 25 33,5V p bV o (dad) (150¢100¢50) ppm 20 &340 5 V o 52 IV s (pdad)

50ppm 100ppm 150ppm 50ppm 100ppm 150ppm
Time Time
10 | 0.443 | 27.55 | 0.862 | 35.87| 1.255 | 36.03 | 10 | 0.467 | 23.92 | 1.006 | 25.14 | 1.403 | 28.41
20 | 0.355 | 41.80 | 0.740 [ 44.89| 1.045 | 46.73 | 20 | 0.392 | 35.37 | 0.793 | 40.99 | 1.117 | 43.07
30 0.270 | 55.73 | 0.590 | 56.06 | 0.801 59.17 30 0.287 52.64 | 0.617 | 54.09 | 0.844 | 56.93
40 | 0.247 | 60.49 | 0.443 | 67.02| 0.642 | 67.27 | 40 | 0.256 | 56.27 | 0.573 | 57.36 | 0.807 | 59.13
50 | 0.232|61.96 | 0.409 [69.54| 0.560 | 71.45 | 50 | 0.242 | 60.06 | 0.578 | 61.45 | 0.640 | 67.34
60 0.218 | 64.26 | 0.387 | 71.63 | 0.433 77.93 60 0.226 62.70 0.433 | 67.78 | 0.557 | 71.58
70 | 0.195 | 68.03 | 0.322 | 76.02| 0.375 | 80.88 | 70 | 0.198 | 67.39 | 0.382 | 71.57 [ 0.501 | 74.43
80 | 0.179 | 71.12| 0.308 | 77.06 | 0.261 | 86.69 | 80 | 0.180 | 70.29 | 0.371 | 76.86 | 0.422 | 78.46
90 0.152 [ 75.08 | 0.267 | 80.11 0.212 89.19 920 0.164 72.93 0.281 79.09 1 0.392 | 80.00
100 | 0.120 | 80.32 | 0.177 | 86.82| 0.183 | 91.69 | 100 | 0.139 | 77.06 | 0.264 | 80.35 | 0.307 | 84.64

el ladl BV 5 dsall anes ol s 2SI b 58 W36 lisT oluanaV 51(5) st

| 50ppm 100ppm 150ppm
Time min Abs 0.660 R% Abs 1.370 R% Abs 1.902 R%

10 0.631 4.39 1.302 4.96 1.801 5.31

20 0.605 8.33 1.243 9.27 1.712 9.98

30 0.564 14.54 1.131 17.44 1.541 18.98

40 0.522 20.90 1.082 21.02 1.440 24.29

50 0.503 23.78 0.964 29.63 1.327 30.12

60 0.441 3318 0.847 38.24 1.108 41.74

70 0.416 39.96 0.809 40.94 1.024 46.16

80 0.388 41.21 0.781 42.99 0.877 53.89

90 0.315 46.81 0.699 48.97 0.815 5715

100 0.320 51.51 0.622 54.59 0.742 60.98
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5v5 (ppm 150¢700¢50) ;S 55 p 5L YI

6..2.2.5 cm3 &l AV eelas u.al..,al.a\“ VT; (7)) Jsd>

s AN ol S A DNl 5 SolazeV1 05 :(6) Jsar
25V 5 p 5l NI adl drnall e 55155 50ppm

Time 50ppm 100ppm 150ppm Time 50ppm 100ppm 150ppm

min Abs0.612 R% Abs1.340 R% Abs1.921 R% min Abs0.630 R% Abs1.381 R% Abs1.960 R%
10 0.581 5.06 1.257 6.19 1.792 6.35 10 0.461 26.82 0.923 33.16 1.284 34.48
20 0.554 9.47 1.194 10.89 1.701 11.45 20 0.370 41.26 0.725 47.50 1.022 47.85
30 0.521 14.86 1.103 17.68 1.572 18.16 30 0.284 54.92 0.611 55.75 0.833 57.50
40 0.519 15.19 1.057 2111 1.466 23.68 | 40 0.251 60.15 0.544 | 60.60 0.707 63.92
50 0.473 22,71 0.981 26.79 1.371 28.63 | 50 0.217 65.55 0.419 69.65 0.552 71.83
60 0.436 28.75 0.862 35.67 1.220 36.49 | 60 0.202 67.93 0.388 71.90 0.509 74.03
70 0.409 33.16 0.805 39.92 1116 4190 | 70 0.183 70.95 | 0.342 75.23 0.4Mm 79.03
80 0.392 35.94 0.787 41.26 1.047 45.40 | 80 0.156 75.23 0.321 76.75 0.332 83.06
90 0.371 39.37 0.706 47.31 0.932 51.48 | 90 0.128 79.68 0.241 82.54 0.284 85.51
100 0.355 41.99 0.682 49.10 0.877 54.34 | 100 0.105 83.33 0.203 85.30 0.122 93.77

(25) a2 5 4¢z Orange 1 dxwo RS (ppm 50
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o 5l o e BLT ns 36 Al 5 03 3
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Time 50ppm 100ppm 150ppm Time 50ppm 100ppm 150ppm

M0 aps0.612 | Rw | Absizar | rw | absto22| me | ™ | abso610 | r% | Absizas | re | Absiozo| e
10 0518 | 1535 | 1m3 [ 1700 | 1531 | 2034 | 10 0580 | 491 | 1274 | 527 | 1781 | 7.3
20 | o048 | 2058 | 1052 | 2155 | 1482 | 2289 | 20 0559 | 836 | 1170 |13.01| 1633 | 14.94
30 0433 | 2024 | 0931 |3057| 136 | 3152 | 30 0499 | 1819 | 1086 |19.25| 1524 | 20.62
40 | 0405 | 3382 | 0824 |3855| 1104 | 4250 | 40 0451 |26.06| 0955 |28.99| 1341 | 3015
50 0371 | 3937 | 0782 | 4168 | 1077 | 4396 | s0 0416 |31.80 | 0920 | 3159 | 1227 | 36.09
60 0342 | 44m | o701 | 4772 | 0983 | 4885 | 60 0381 |3754 | 0831 |3821| 1173 | 3890
70 0324 | 4705 | 0672 |4988| 0912 | 5254 | 70 0342 |43.93| 0747 |44.46| 1062 |44.68
80 | 0246 |5980 | 0530 |6047 | 0733 | 6186 | 80 | 0309 |4934| 0672 |50.03| 0.939 | 51.09
90 0225 | 6323 | 0447 |6666 | 0547 | 7154 | 90 0287 |5295| 0631 |53.08| 0823 | 5713
100 | 0212 |6535| 0321 |76.06| 0351 | 8173 | 100 | 0235 |6147| 0516 |6237| 0612 | 6812
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Time 50ppm 100ppm 150ppm
min Abs 0.607 R% Abs 1.350 R% Abs 1.920 R%
10 0.509 16.14 1.112 17.62 1.535 20.05
20 0.471 22.40 1.030 23.70 1.402 26.97
30 0.422 30.47 0.925 31.48 1.286 33.02
40 0.385 36.57 0.813 39.77 1.091 43.17
50 0.347 42.83 0.766 43.25 0.973 49.32
60 0.316 47.94 0.623 53.85 0.845 55.98
70 0.282 53.54 0.582 56.88 0.772 59.79
80 0.233 61.61 0.461 65.85 0.611 68.17
90 0.218 64.08 0.377 72.07 0.507 73.59
100 0.197 67.54 0.286 78.81 0.381 80.15
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333 100 e ke

o) oo 2 Blas DY e iS 5 polianaV1 05 :(12) J o

10v 5 (ppm 105¢100¢50) 5.5 by o= udilin

el %;L:J.@_Q\ AL Ades Aol s VJJ.BJ
o5 e 6.5 J ) slasly 05 Y1 o (pdad
(e 0.1 ey (o 5.5

wS A s 4U.9.3

5o Osss ppm (50-100-150) dasz 581 %
8ol 3 ol 5 AU & gl Alcd 01 (4 = 1) Jslad

o 2 Bl DV 8:US 5 olazeN1 03 1(17) Jsr
5v oppm (105¢100¢50) 55 o5 fw— Liliw  Jad

Time 50ppm 100ppm 150ppm TrLr?ne 50ppm 100ppm 150ppm
m oégzs Rk 1'.°‘3bsso Rk 1'.6:1; Rk oé:;o Rk 1'.6‘::2 R% 1'.6‘:12 Rk
10 0.602 | 3.68 | 1.259 | 7.49 1.770 7.42 10 0.611 3.01 1.292 5.13 | 1.801 5.70
20 0.570 | 8.80 | 1.220 | 10.39 | 1.670 12.65 20 0.587 | 6.82 1.266 7.04 | 1.726 9.63
30 0.557 [ 10.88 | 1.198 | 11.91 1.618 15.37 30 0.574 | 8.88 1.221 | 10.35 | 1.693 | 11.36
40 0.540 | 13.60 | 1.150 | 15.44 | 1.501 21.49 40 0.552 | 12.38 | 1.184 | 13.06 | 1.502 | 21.36
50 0.529 | 15.36 | 1.129 | 16.98 | 1.410 26.25 50 0.536 | 14.92 | 1.133 | 16.81 | 1.429 | 25.18
60 0.485 | 22.40 | 1.025 | 24.63 | 1.334 30.23 60 0.511 | 18.88 | 1.087 | 20.19 | 1.335 | 30.10
70 0.470 | 24.80 | 1.015 | 25.36 | 1.260 33.37 70 0.493 | 21.74 | 1.040 | 23.64 | 1.284 | 32.77
80 0.450 | 28.00 | 0.815 | 32.72 | 1.169 38.85 80 0.477 | 24.28 | 0.971 | 28.70 | 1.171 | 38.69
90 0.425 | 32.00 | 0.810 | 40.44 | 1.100 42.46 90 0.442 | 29.84 | 0.882 | 35.24 | 1.109 | 41.93
100 | 0.410 | 34.40( 0.715 | 47.30 | 0.955 50.00 100 0.423 | 32.85 | 0.815 | 40.16 | 1.072 | 43.87
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205 (105.100.50ppm) 3.5 55 fiow— pulili ool o 2 Bl DI3YI36iS 5 Solaze¥ 03:(13) gt

150ppm ’Il:il;lle 50ppm 100ppm 150ppm
R% Oil;sﬂ R% léf')l;sﬂ R% 1é9bZSO R%
19.27 10 0.571 7.90 1.221 10.87 1.650 14.06
26.82 20 0.502 19.08 1.101 19.63 1.508 21.45
35.29 30 0.480 22.58 1.055 22.99 1.321 31.19
42.63 40 0.462 25.48 0.944 31.09 1.117 41.82
46.51 50 0.441 30.00 0.822 40.00 1.046 45.52
52.76 60 0.395 36.29 0.773 43.57 0.929 51.61
58.60 70 0.381 38.54 0.701 48.83 0.855 55.21
63.87 80 0.366 40.96 0.660 52.06 0.821 57.23
65.68 °0 0.343 44.67 0.572 58.24 0.700 63.54
68.47 100 0.329 46.93 0.481 64.89 0.672 65.00

25v 5 (ppm 105¢100¢50) 55 5y frw— pobilinw ot oo 2 Bl D5V 82 5 jolaze¥) 03 1(14) J gt

Time Ab e | /:t(: — | Ab
. S S S
min 0.622 R% 1.341 R% 1.935
10 0.562 9.64 1.189 11.33 | 1.562
20 0.503 19.13 1.032 23.04 | 1.416
30 0.480 22.82 0.991 26.09 | 1.252
40 0.455 26.84 0.930 30.64 | 1.110
50 0.427 31.35 0.817 39.07 | 1.035
60 0.391 37.13 0.762 4317 | 0.914
70 0.380 38.90 0.650 51.52 | 0.801
80 0.354 43.08 0.565 57.86 | 0.699
90 0.336 45.98 0.485 63.83 | 0.664
100 0.314 49.51 0.443 66.96 | 0.610

e A L. 173
(d s SN J gl NaCl b dul s <k
52) ¢100 ¢150) Orange 1 O.p&.&.l:.&d\ﬁS\JSCo
b 25 dgzas Jw (bl e (dad) (ppm

e S (15-16) SEISESN. o S5
oo Bolie AN s s gy B DY e O
4235100 e}
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ol e gAY AIYI el upham‘ﬁlr_:s 2(16) J g 75155 2l g ASIY WY LSy olane¥l 003 :(15) J g
ZSVJJz;.,—wL;ng,wppm(so (100 ¢150) 35154 5V 5 Jetw = il a2l PPM(50 <100 ¢150)
Time 50ppm 100ppm 150ppm Time 50ppm 100ppm 150ppm
Min. 062;1 R% 1‘.6‘;:153 R% 1?‘9150 R% | min oilsoje R% 1‘?:72 R% 16;;2 R%
10 0.602 | 7.52 | 1.282 | 4.54 | 1.881 3.53 10 0.621 | 3.86 | 1.344 | 2.18 | 1.941 | 1.07
20 0.580 | 10.90 | 1.212 9.75 | 1.822 | 6.56 20 0.607 | 6.03 | 1.301 | 5.31 | 1.922 | 2.03
30 0.551 | 15.36 | 1.167 | 13.10 | 1.793 | 8.05 30 0.582 | 9.90 | 1.288 | 6.25 | 1.864 | 4.99
40 0.522 | 19.81 | 1.128 | 16.00 | 1.727 | 11.43 40 0.551 | 14.70 | 1.193 | 13.17 | 1.856 | 5.40
50 0.498 | 23.50 | 1.061 | 20.99 | 1.643 | 15.74 50 0.533 | 17.49 | 1.172 | 14.70 | 1.798 | 8.35
60 0.433 | 33.48 | 0.933 | 30.52 | 1.551 | 20.46 60 0.506 | 21.67 | 1.166 | 15.13 | 1.750 | 10.80
70 0.401 | 38.40 | 0.872 | 35.07 | 1.505 | 22.82 70 0.453 | 29.87 | 1.151 | 16.22 | 1.721 | 12.28
80 0.383 | 41.16 | 0.855 | 36.33 | 1.466 | 24.82 80 0.442 | 31.57 | 1.092 | 20.52 | 1.661 | 15.34
90 0.367 | 43.62 | 0.808 | 39.83 | 1.363 | 30.10 90 0.433 | 32.97 | 1.077 | 21.61 | 1.610 | 17.94
100 0.346 |46.85 | 0.774 | 42.36 | 1.317 | 32.46 | 100 | 0.401 | 37.92 | 1.046 | 23.87 | 1.539 | 21.55
5l o s 3 By (V5010 020 ¢25) Bl 5b.12.3

S \S Okl G BLLI a5 J& DY s O
(17-20) Jslad|

G p sV e el BLAI ST 2ul s o5 4
50100 150,) Zalzz .51 L Sl el s
Zilz ol by Orange 1 &as e (ppm

Je = bl lad DY S 5 olaalll 03 :(18) Jgbr | o — il BB DY 3LS 5 olaze¥) 003 1(17) gt
10v 5ppm (150¢700¢50) 581 7 3em dluey 5v 9ppm (150¢100¢50) 551 j 3cm Zluwes

Time 50ppm 100ppm 150ppm Time 50ppm 100ppm 150ppm
min oéggz R% 1‘.6‘3[;55 R% 1‘?‘:152 R% | min oﬁlio;o R% 1‘.6‘3250 R% 1‘.6‘:055 R%
10 | 0.617 | 2.37 | 1.306 | 3.61 | 1.790 | 6.38 | 10 | 0.616 | 2.22 | 1.322 | 2.79 | 1.812 | 4.88
20 | 0.590 | 6.64 | 1.251 | 7.67 | 1.654 | 13.49 | 20 | 0.597 | 5.23 | 1.282 | 5.73 | 1.741 | 8.60
30 | 0.561 | 11.23 | 1.176 | 13.21 | 1.623 | 15.11 | 30 | 0.583 | 7.46 | 1.251 | 8.01 | 1.715 | 9.97
40 | 0.552 | 12.65 | 1.124 | 17.04 | 1.510 | 21.02 | 40 | 0.562 | 10.79 | 1.210 | 11.02 | 1.682 | 11.70
50 | 0.545 | 13.76 | 1.091 | 19.48 | 1.481 | 22.54 | 50 | 0.540 | 14.46 | 1.157 | 14.92 | 1.514 | 20.52
60 | 0.471 | 25.47 | 1.009 | 25.47 | 1.385 | 27.56 | 60 | 0.523 | 16.98 | 1.122 | 17.50 | 1.477 | 22.46
70 | 0.453 | 28.32 | 0.961 | 29.07 | 1.272 | 33.47 | 70 | 0.500 | 20.63 | 1.054 | 22.50 | 1.385 | 27.29
80 | 0.432 | 31.64 | 0.830 | 38.74 | 1.166 | 39.01 | 80 | 0.487 | 22.69 | 0.980 | 27.94 | 1.331 | 30.13
90 | 0.401 | 36.55 | 0.786 | 41.99 | 1.083 | 43.35 | 90 | 0.456 | 27.61 | 0.892 | 34.41 | 1.209 | 36.53
100 | 0.350 | 44.62 | 0.662 | 51.14 | 0.822 | 57.00 | 100 | 0.431 | 31.58 | 0.871 | 35.95 | 1.118 | 41.31
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&u—wxu%wmms;uswﬁwmrg :(20) Jgd>
25v 3 ppm (150¢100¢50) ST i 3cm Bluws

M—dﬁbbﬂg,wa)lﬂlseusijmr_g 1(19) Jgd>
20v 53 ppm (150¢100¢50) S 7 3cm Blass

50ppm 100ppm 150ppm 50ppm 100ppm 150ppm

Time Time

i oibsso R% 1%1;50 R 1}.\9?0 Ry | oibzsc. R 1{\3b7§7 R 1}}91:)89 R
10 0.601 | 460 | 1.241 | 941 | 1.703 | 10.83 10 | 0.601 399 | 1321 | 4.06 |1.772 | 7.17
20 0569 | 9.68 | 1.133 | 17.29 | 1.562 | 18.21 20 | 0583 | 686 [1.274 | 748 | 1.741 | 8.80
30 0.524 | 16.82 | 1.101 | 19.63 | 1.517 | 20.57 30 | 0562|1022 | 1.223 | 11.18 | 1.660 | 13.04
40 0.507 | 19.52 | 0.925 | 32.48 | 1.281 | 32.93 40 | 0.547 | 12.61 | 1.142 | 17.06 | 1.506 | 21.11
50 0.482 | 23.49 | 0901 | 3423 | 1.142 | 40.20 50 | 0525 | 16.13 [ 1.085 | 21.20 | 1.421 | 25.56
60 0.466 | 26.03 | 0.872 [ 36.35 | 1.093 | 42.77 60 | 0.491 | 2156 | 0971 | 29.48 | 1.332 | 30.22
70 0.441 | 30.00 | 0.803 | 41.38 | 0.913 | 52.19 70 | 0.436 | 30.35 | 0.832 | 39.57 | 1.121 | 41.27
80 0.420 | 33.33 | 0.774 | 43.50 | 0.824 | 56.85 80 | 0.421 | 32.74 | 0.781 | 43.28 | 0.924 | 51.59
90 0.391 | 37.93 | 0.632 | 53.86 | 0.641 | 66.43 90 | 0.401 | 35.94 | 0.705 | 48.80 | 0.855 | 55.21
100 | 0342|4571 | 0501 | 63.43 | 0.622 | 67.43 | 100 | 0.363 | 42.01 | 0.660 | 52.06 [ 0.705 | 63.06

NLE_U J\.:J.;-‘ M J:"’ uw\ r\.)o'a;.w\ Lo .2
L}Y\ JMSLJU\ u.:u‘ J.,a.ﬁ- Jw\ U.J.:LWJ\ \JWG.U
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