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Abstract

The purposes of this research were: (1) to determine the efficiency of lead
removal from synthetic wastewater with the adsorption process using activated carbon
from Mimosa pigra L.; and (2) to find factors affecting the adsorption of lead from
synthetic wastewater using activated carbon from Mimosa pigra L.

This experimental research was conducted on lead removal from synthetic
wastewater with the adsorption process using carbon from Mimosa pigra L. activated
with sodium chloride (NaCl). The experiment was carried out using the batch technique
with six main factors including activation temperature (500—700 °C), activator-carbon
ratio by weight (1:0-1:2), initial acidity-alkalinity (pH 2-9), carbon activation time
(5-120 minutes), amount of activated carbon (0.05-0.20 g per 7.89 mg/l of lead), and
lead concentration (1-20 mg/l). Data analysis was undertaken to determine percentages
and means; and an analysis of variance was also performed.

The findings revealed that: (1) the efficiency of lead removal from synthetic
wastewater with the adsorption process using activated carbon from Mimosa pigra L.
was 84-93%; and (2) the six factors affecting the adsorption of lead from synthetic
wastewater with activated carbon were significantly different (p<0.05). The activation
temperature with the highest iodine number was 700 °C; and activator (NaCl) -carbon
ratio was at 1:1 yielding the average highest iodine number at 542.15 mg/I, pH at 9,
and carbon activation time at 120 minutes, yielding 90.2% adsorption efficiency. With
the optimum amount of activated carbon of 0.20 g, the lead removal efficiency was 91.88%
and the lead concentration in the wastewater after adsorption with the activated carbon
was 10 mg/l, or 92.8% lead removal.

Keyword: Activated carbon, Mimosa pigra L., Adsorption, Lead,
Efficiency of lead removal
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Oneway
Descriptives
I0D1
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
1:0 3 512.4733 2.09462 1.20933 507.2700 517.6767 510.69
1:1 3 617.0733 5.84959 3.37726 602.5421 631.6045 610.32
1:2 3 558.5983 1.89909 1.09644 553.8807 563.3159 556.58
Total 9 562.7150 45.51432| 15.17144 527.7296 597.7004 510.69
ANOVA
I0D1
Sum of Squares df Mean Square F Sig.

Between Groups 16488.001 2 8244.001 585.904 .000

Within Groups 84.423 6 14.071

Total 16572.425 8

Homogeneous Subsets

I0D1
Duncan
Subset for alpha = 0.05

Nacl 1 2 3

1:0 3 512.4733

1:2 3 558.5983

11 3 617.0733

Sig. 1.000 1.000 1.000]

Means for groups in homogeneous subsets are displayed.
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Oneway
Descriptives
I0D2
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
500 3| 543.6967 6.02177| 3.47667 528.7378 558.6556 540.21 550.65
600 3| 577.8650 6.25430( 3.61092 562.3285 593.4015 570.72 582.32
700 3] 617.0733 5.84959 3.37726 602.5421 631.6045 610.32 620.56
Total 9 579.5450 32.22595| 10.74198 554.7739 604.3161 540.21 620.56
ANOVA
I0D2
Sum of Squares df Mean Square F Sig.

Between Groups 8088.904 2 4044.452 110.710 .000

Within Groups 219.191 6 36.532

Total 8308.095 8

Post Hoc Tests

Homogeneous Subsets

I0D2
Duncan
Subset for alpha = 0.05

tem N 1 2 3

500 3 543.6967

600 3 577.8650

700 3 617.0733

Sig. 1.000 1.000 1.000}

Means for groups in homogeneous subsets are displayed.
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Oneway
Descriptives
TK
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum | Maximum
2 3 6.5300 .11000 .06351 6.2567 6.8033 6.42 6.64
3 3 3.9840 .08352 .04822 3.7765 4.1915 3.89 4.06)
4 3 4120 .00100 .00058 4095 4145 41 41
5 3 .1850 .00100 .00058 .1825 .1875 .18 .19
6 3 .1520 .00200 .00115 .1470 .1570 .15 .15
7 3 .0640 .00400 .00231 .0541 .0739 .06 .07
8 3 .0380 .00200 .00115 .0330 .0430 .04 .04
9 3 .0180 .00200 .00115 .0130 .0230 .02 .02
Total 24 1.4229 2.35618 48095 4279 2.4178 .02 6.64
ANOVA
TK
Sum of Squares df Mean Square F Sig.

Between Groups 127.649 7 18.236 7635.908 .000]

Within Groups .038 16 .002

Total 127.687 23
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TK

Duncan
Subset for alpha = 0.05

PH N 1 2 3 4 5
9 3 .0180
8 3 .0380
7 3 .0640
6 3 .1520
5 3 .1850
4 3 4120
3 3 3.9840
2 3 6.5300
Sig. 291 420 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.

Oneway
Descriptives
TK2
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum

5 3 1.8467 .00577 .00333 1.8323 1.8610 1.84 1.85
10 3 1.7800 .02000 .01155 1.7303 1.8297 1.76 1.80}
15 3 1.7433 .00577 .00333 1.7290 1.7577 1.74 1.75
30 3 1.6500 .02000 .01155 1.6003 1.6997 1.63 1.67
60 3 1.5700 .03000 .01732 1.4955 1.6445 1.54 1.60}
120 3 1.4400 .04000 .02309 1.3406 1.5394 1.40 1.48
Total 18 1.6717 14197 .03346 1.6011 1.7423 1.40 1.85]
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ANOVA

Sum of Squares

df

Mean Square

F

Sig.

Between Groups
Within Groups

Total

.336

.007

.343

12

17

.067

.001

119.733

.000

Post Hoc Tests

Homogeneous Subsets

Duncan

TK2

TIME N

Subset for alpha = 0.05

3

120
60
30
15
10
5

Sig.

W W W W W W

1.4400

1.000

1.5700

1.000

1.6500

1.7433
1.7800

1.000 .082

1.8467

1.000

Means for groups in homogeneous subsets are displayed.
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Oneway
Descriptives
TK3
95% Confidence Interval for
Mean

N Mean |Std. Deviation| Std. Error| Lower Bound | Upper Bound | Minimum | Maximum
0.05 3| 5.2247 .00058 .00033 5.2232 5.2261 5.22 5.22
0.1 3| 1.1750 .00200 .00115 1.1700 1.1800 1.17 1.18
0.2 3 .9360 .00300| .00173 .9285 .9435 .93 .94
Total 9| 2.4452 2.08715| .69572 .8409 4.0495 .93 5.22

ANOVA
TK3
Sum of Squares df Mean Square F Sig.

Between Groups 34.850 17.425 3920578.075 .000
Within Groups .000 .000

Total

34.850
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Post Hoc Tests

Homogeneous Subsets

TK3

Duncan
Subset for alpha = 0.05

Cabon N 1 2 3
0.2 3 .9360
0.1 3 1.1750
0.05 3 5.2247
Sig. 1.000 1.000 1.000]

Means for groups in homogeneous subsets are displayed.

Oneway
Descriptives
TK4
95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound | Minimum | Maximum

0 3 .1920 .00200 .00115 .1870 .1970 19 .19
5 3 .3850 .00500 .00289 3726 3974 .38 .39]
10 3 .8320 .00200 .00115 .8270 .8370 .83 .83
15 3 1.6583 .00058 .00033 1.6569 1.6598 1.66 1.66
20 3 3.4157 .00058 .00033 3.4142 3.4171 3.42 3.42
Total 15 1.2966 1.21494 .31370 .6238 1.9694 .19 3.42
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ANOVA

TK4
Sum of Squares df Mean Square F Sig.
Between Groups 20.665 4 5.166 767261.520 .000}
Within Groups .000 10 .000
Total 20.665 14
Post Hoc Tests
Homogeneous Subsets
TK4
Duncan
Subset for alpha = 0.05

PB N 1 2 3 4 5
0 3 .1920
5 3 .3850
10 3 .8320
15 3 1.6583
20 3 3.4157
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
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