MODELING AND OPTIMIZATION OF MERCURY REMOVAL ONTO NATURAL AND Fe(l11)-MODIFIED ZEOLITE
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0.461-12.258 mmol Hg/L

S/L=10 g/L, pH,=2, t=24 h iml, do lmz, Qo
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where:
d,, - maximum sorption capacity, mmol/g
My, Gy My, O m,, m, — zeolite mass in 1t and 2 "d stage
C,, Cy1, C, — INitian, intermediate and final Hg(l1) concentration, mmol/L
S Schematic diagram of two-stage batch sorption process V —volume, L
Tt By B K, -Langmuir constant, L/mmol
NATURAL Fe(111)-MODIFIED
ZEOLITE (NZ) ZEOLITE (FeZ)
Calculated masses of NZ for 99.9% Hg(Il) removal efficiency in a two-stage batch reactor. Calculated masses of FeZ for 99.9% Hg(11) removal efficiency in a two-stage batch reactor.
c,, mmol/L | ¢, mmol/L | c,- 103 mmol/L my, g m,, g Myt O C,, mmol/L | c;, mmol/L | c,- 103 mmol/L my, g m,, g Myt 9
0.6
0.461 0.015 0.461 84.41 87.81 172.22 0.461 0.015 0.461 22.78 23.15 45.94
0.5 - 0.998 0.032 0.998 87.62 86.55 174.17 0.998 0.032 0.998 24.27 22.84 47.11
% 0.4 - 1.948 0.062 1.948 91.71 86.00 177.71 1.948 0.062 1.948 26.47 22.73 49.20
S 03 3.003 0.095 3.003 96.07 85.59 181.66 3.003 0.095 3.003 28.87 22.66 51.53
& Yo
S 4.063 0.128 4.063 100.28 85.34 185.62 4.063 0.128 4.063 31.24 22.64 53.87
s 0.2 1 5.150 0.163 5.150 103.81 85.88 189.69 5.150 0.163 5.150 33.46 22.82 56.28
0.1 A NZ 6.135 0.194 6.135 107.46 85.91 193.37 6.135 0.194 6.135 35.59 22.86 58.45
0 FeZ 8.286 0.262 8.286 115.27 86.15 201.42 8.286 0.262 8.286 40.20 23.01 63.20
(') é 1'0 15 10.105 0.320 10.105 121.73 86.49 208.23 10.105 0.320 10.105 44.05 23.17 67.22
12.258 0.388 12.258 129.58 86.70 216.28 12.258 0.388 12.258 48.68 23.30 71.98
Co, mMmol Hg/L

Effect of initial Hg(l1) concentration on quantity of

Hg(l1) sorbed per gram of NZ and FeZ. The significant savings in FeZ consumption compared to NZ were established, contributing to a more economical process performance when

a two-stage batch reactor Is used. Two-stage batch reactor could be applied for ex-situ remediation of Hg-contaminated environments,
l/\ [ 1= especially using FeZ.
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