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Some of the methods used to remove the bro
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Sumio Lijima, 1991
Multi-walled carbon nanotubes

Single-walled carbon nanotubes

large specific surface areas

hollow and layered structures

high thermal and chemical stabilities
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Adsorption kinetic study




carbon nanotube multi-walle Preparation of




Characterization of samples



l Specific surface area Point of zero charge

SSA-BET Pore vol.
m2/gm cm3/g

MWCNTs-Raw 73.119 0.09008

MWCNT, Pzc

MWCNTs-Pure 58.511 0.07823
MWCNTs-COOH 66.294 0.08440
MWCNTs-Ag 50.105 0.07828
MWCNTs-AL,O, 48.390 0.08993
MWCNTs-Fe,0, 37.275 0.1042

MWCNTs-CuO 54.136 0.1039
MWCNTSs-TiO, . 66.508 0.09223
MWCNTs- 0.1 % Ag

MWCNTs- 0.5 % Ag

MWCNTs-1 % Ag

MWCNTSs-5 % Ag



MWCNTs-Raw
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Infrared Spectroscopy
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Determination of bromide ion by DEP

Point of zero charge

Specific surface area

Scanning electron microscope

Infrared spectroscopy

Adsorption experiments

Adsorption kinetic

Another adsorbents materials

Adsorption of bromide ion from water

Desorption of bromide ion from adsorbent surface



Differential Electrolytic Potentiometric Method
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Determination of bromide ion by differential electrolytic potentiometric method

0. 1M
KNO,
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supporting electrolyte Effect of changing the concentration of



I Effect of changing the current value
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Batch adsorption experiments




Primary adsorbent materials
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I Results

pH of the solution Shaking timr
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Charge on the surfaces of the carbon
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Multi walled carbon nanotubes impregnation with metal or me

< : Z MWCNTs- CuO '

4 :2 MWCTs- TiO, |




Two hours 1' EffECt Of _
2-Shaking time

MWCNT- Ag
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46.8
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MWCNT- Fe,O, e
33.49733

1.0319794

MWCNT- ALO,
18.49163
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Four hours

Adsorbents

Y, LY LY L V], 'Y, | ™ S
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MWCNT-Ag
89.4
70.12
42.62
23.7

MWCNT-Fe,O,
31.99136
24.02352
1.4279714
11.705766

MWCNT-ALQO,
14.657707



Multi walled carbon nanotubes - %6 silve

MWCENTS- % Ag
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Effect of pH solution on the adsorption of multi walled carbon nanotubes - % si
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MWCNTs- % Ag



MWCNTs- 1 % Ag as an adsorbent of bro

Parameters that affect the adsorption of
bromide



Effect of adsorbent dose and shaking amount

Removal

%

0.01gm m0.02 gm

200
0.01 ]91.36
0.02 ]99.58
0.03 |[98.29
0.04 ]99.68
0.05 |[98.93

MWCNTs-1 % Ag

0.03 gm

m0.04 gm

I

( Shaking rpm)

W 0.05gm
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Effect of shaking time (contact time ) on the adsorption of bromide ioh
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MWCNTs-1 % Ag



Effect of initial concentration of bromide 1ons

Amount
removed

(mg/gm)

Removal
%
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Effects of coexisting ions on the bromide ion adsorption

Sulphate
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93.88
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Adsorption Kinetic

y =3.0762x + 1.6867
R? = 0.9998

y = -0.0082x - 1.7637 20 40 60 80 100 120 140 160

R?=0.6673

The pseudo first order The pseudo-second order

y=0.0031x +0.295
R?=0.6163

6 8 12
Pore (intra-partical) diffusion £05 (min)




z Haill R2 dad g aluwall Ll g 4,380 ALY 45 1) 5 sl ¥ 4S
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Kinetic Parameter dadl)
e.exp 0.32567
(mg/gm)
int t
n ecep qe.cal 0'01723
: log q. (mg/gm)
The pseudo first B K
L 52.9532
order K./ 2.303 (min)
R2
slope Ae.ca 0.32507
1/q, (mg/gm)
The pseudo second .
order Intercept % 5.6103
1/ K,9? (gm/mg. min)
RZ
A i 0.0031
: : ip (mg/gm.min®?3)
Pore (intra-partical)
diffusion intercept c 0.295
C
RZ




Another adsorbents materials

adsorbents

Jd)




I Results

pH of the solution
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Comparision between adsorbents andAC MWCN
.Impregnated with different metallic particles
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MWCNT- CuO
0

0
0
0

AC- CuO
3.64
6.85
4.76
2.46

MWCNT- Ag
74.66
46.8
40.02
20.64

MWCNT- Fe,O,
33.49733
1.0319794

0
0

MWCNT-TiO, AC-TiO,
0 25.46
0 7.9
0 0
0 0

AC- Fe, 0O,
14.12
0
2.05
3.97

MWCNT- ALO,
18.49163




MWCNT-Ag
89.4
70.12

42 .62
CNT- Fe, O, 237

31.99136
24.02352
1.4279714 MWCNT- CuO
11.705766 4.0489919
0.5459891
MWCNT-ALO,  AC-AlO, 4
14.657707 15.28
9.05
13.01
16.89
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MWCNT-TIO,

0.7619848



Removal of bromide ion from potable water

Al Aatlall slualt Latast Latad) dsesgall slia



Test

pH

Conductivity

Temp

R/CI,

Turbidity

Total dissolved solds

Total hrdness

Total alkalinity

Calcium

Calcium hardness

Iron

Copper

Magnesium

Sodium

Potasium

0]]

Sea water before
( mini. Maxi.)
8 -8.15
65000 - 75000
15 -40
0.15-0.5
0-5
47000 - 53000
5000 - 8000
125-135
600 - 700
27000 - 30000

1500 - 1800
0.001 -0.02
0.001 -0.01
2000 - 3000
800 - 1500
1600 - 2000
500 - 800
nil

After treatment
(mini. Maxi.)
6-7
60 - 200
15-40
nil
<1
30- 100
20-40
0-5
10 - 15

0-30;
0-0.05
0-0.5

0-30
5 -30
0.5-40
nil

Some properties of
water before and
after treatment
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Removal of bromide 1on from potable water

y =1.0162x - 0.0052
R?=0.9995
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Removal percen
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Desorption
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