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A Study on the Absorptive Removal of Magnesium Ion and Calcium Ion
for Corrosion Prevents
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Abstract : To the removal of hardness materials, we've test the absorptive capacity of main material Mg2+, Ca™* on the
using the activated carbon powder saturated in 0.1M Nitrilotriacetic acid by experimental methods.

The absorptive properties of Ca®* and Mg2+ were measured with absorbent quantity and contact time., and investigated
the physical properties of overall rate constant and adsorption constant, adsorption isotherm, and Langmuir and Freundlich

constant.

In case of ¥ adsorption rate constants of Ca’", Mg®” was 0.00299, 0.00529 by Bhattahary and Venkobachar equation. A
was 0.00373, 0.00640 according with adsorption rate constants of Lagergren.
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2.1 A2k

2 ATdA FFAE AEZ=A(cellulose or
viscose rayon) AJEWmoisture 0.8%, BET surface
area 1116.8m’/g, micro pore volume 0.422 cc/g, aver-
age pore radius 17.1 A, total pore volume 0.477 cc/g)
< nitrilotriacetic acid(Aldrich 99%) 0.IMZ &3]3}
AFEEtg L B2 84 AZE $9)6te] magnesium
sulfate anhydrous(##ilF{t22, 99.5%), calcium chloride
(BT %, 78.8%), BAJA|eko 2= EBT(&
##212%), 2-Hydroxy-1-(2-hydroxy-4-sulfo-1-naphthylazo)-
3-naphtholic acid(Ft#fi#%) —12]31 starch soluble
(Samchun pure chemical co. Ltd.), Sodium hydroxide
(Samchun pure chemical co. Ltd., 95.0%)E A}-&-3}S3
ot} %3 93888 hydrochloric acid, photasium
chloride-§ 43} sodium hydroxideE ©]-8-3}ad Clark
7} Lubse] Wdel oJ&) zA|ste] Algatgnt?.

e g4 Azs] Ssted MeSOsh Caly
7b Fiel Ss8id F3ES 1000mLE 7]FEe
Az F Volhard¥is] EAubg] jat] A5
t}. o] w) AL 1000mL H|o]# o] 400mLE 3
t}2 &) el moisture 0.8%, BET surface area 1116.8
mz/g, micro pore volume 0.422 cc/g, average pore
radius 17.1 A, Total pore volume 0.477cc/gyS LA %
(5g)& 7lsted 20~308% F<t wyket ¥ Bihner 71
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F2A Y FE 0.5~3[g/100mL] & W37 pH
70 181 252 18CoIA FANA FHAEL
§ A3} Fig. 14 B wie} o] F2Ae] ool
F7letd 42 o] BolAE AL & 4 9l
AT Ca™ol &) H¢ Mg Hrh Fago] o 2u) o)
A Ee AL & S YTk o] AL Mgol o] Ca
ol&e] Agurt vy Ews FAHo| okal 7|F
ol Zdo] 7] Wiel] Jehbs d4tolz wg
31=4

@ AZA nE F4F] 9%

Fig. 204 B ulel Zo] HEAZE 308004
24027k 30% ZHAo g WIAA A3 A A
FAzko] ALFE Mg ol Ca o] ezke] F%
Fo| Wz Zo] FaEE A& 2 AU "
A Mg'olee] A¢ WEAZe] we FAEEs)
Caole BT} FAs wWaA TAH= AL o &
AALk o] W A 2L 275 EE 0.5[g/100mL)
2 83 2% 18T 22 pH 7.0014 AA)at3ch

120

100 §

e

Adsorption [%]
> ©
=] -]

IS
=)

20 p —— g3
—a— Ca**

[}

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Adsorbent dose [g/100ml}
Fig. 1. Effect of adscrbent dose on the removal of Mg?, Ca®
ions at pH 7.0, Temp. : 18T
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Fig. 2. Effect of contact time for the adsorption of Mgz’ , ca®
ions at pH 7.0, Temp. : 18C, Co : 0.5g/100mL]
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Fig. 3. First order kinetic fits of Mg®, Ca® ions adsorption
data, at Co : 0.5[g/100mL], pH 7.0, Temp. : 18C
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Table 1. Rate constants for the adsorption of Mg®, Ca®* ions

Constants | Overall rate constant | Adsorptionrate constant
Tons (£) (k)
Magnesium lon 0.00529 0.00640
Calcium Ion 0.00299 0.00373
Time [min]
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Fig. 4. Lagergren plots for adsorption of Mf R Ca® ions at Go

= 05(g/100mL], pH 7.0, Temp. : 18°C, Adsorbent : 25
[9/100mL]
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Fig. 5. Adsorption isotherm. at pH 7.0, Temp. : 18, Adsor—
bent : 2.5g/100mL]
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Fig. 6. Langmuir plots for the adsorption of Mg®, Ca®* ions at
pH 7.0, Temp. : 18°C, Adsorbent : 2.5g[/100mL]

Table 2. Isctherm constant for the adsorption of M, Ca®

ions
. Freundlich
tants
onsf Langmuir Contants Constants
lons O [mglel [bImglll| R | K(mglg) | Un
Mg2+ 2.33 3.956 |0.0005053| 0.562 0.469
ca® 1.82 1461 | 0.001367 | 0794 | 0317
0.4
0.2
F ls  -10 -0s ob” 1.0 1p
2
5.2 }
£0.4
-
n
log C,

Fig. 7. Freundlich plots for the adsorption of Mdf", Ca®* ions
at pH 7.0, Temp. : 18°C, Adsorbent : 2.5g/100mL]
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