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Study on Physicochemical Characteristic Assessment and Surface
Modification of Collecting Resources from Mongolia Mining Waste
Sand for using Water Treatment Adsorption Media
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ABSTRACT

Pollution and shortage of drinking water due to climate change are increasing all over the world. Especially, in Mongolia,
even though lack of water and low ground water level by high dependency on ground water, concentration of heavy metal in
ground water is severe due to lack of water treatment facilities. Furthermore, huge amount of mine waste such as minerals and
heavy metals in soil is caused by mining activities in Mongolia. In this study, we analyzed physicochemical characteristic of
Mongolia mining waste soil and studied a simple approach for synthesis of modified sand with poly(methacrylic acid) and
iron-oxide in order to recycle waste sand such as adsorption media for water treatment. The adsorption ability of the waste sand
modified with poly(methacrylic acid) toward Fe(Il) and Mn(II) was studied and the results compared with these for
iron-oxide-coated sand. The poly(methacrylic acid) modified sand showed good ability of adsorption. Moreover, it was revealed

that this media was able to improve adsorption ability by operating condition.
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Preparation of waste sand Table 1 Results of heavy metal in Nalaikh mine

* Cleanmg with tap water

Cont. Cu Cd Ni Pb As Zn
P.V. 100 3 150 100 6 300
NS 1 14.10 0.34 7.33 31.47 8.68 43.86
Immersing sand in FeCl,6H,0 20wt% solution NS 2 15.07 043 781 4.8 863 61.34
Stirring at 200 rpm for 1 hour NS 3 | 1629 0.44 5.66 46.55 9.01 59.54
Cleaning with tap water NS 4 | 1703 | 052 | 1008 | 4622 | 752 | 69.86
Increasing temperature 250°C for 6 hours

NS5 | 17.30 0.55 8.21 53.25 11.67 75.32
NS 6 | 5291 0.83 18.10 | 11542 | 41.99 | 176.46
) 4 NS 7 | 68.60 0.43 25.10 44.79 15.13 47.59

Graft polymerization onto won-oxide sand NS 8 20.02 0.48 13.95 46.75 9.74 73.06
Adding mutiators (Na,S,05+Na,$,0;) in 1 L DI with FeO coated sand

v

Tron oxide modification

+ After 15 minutes, Adding methacrylic acid NS 9 | 2222 0.65 8.41 11838 | 14.16 | 123.78

+  Stirring at 50 rpm for 15 minutes NS 10 | 15.40 0.38 7.21 34.93 13.83 | 43.76

* Cleaning with tap water . NS 11| 1686 | 042 | 759 | 4286 | 967 | 5558
« Increasing temperature 105°C for 24 hours to remove moisture

NS 12 | 17.53 0.38 8.62 37.50 9.93 61.67

Fig. 1 Surface modification processes of iron oxide coated NS 13 | 13.59 0.44 727 21.38 14.59 61.77

sand and graft polymerization NS 14 | 13.89 0.04 7.87 18.80 10.08 50.92

NS 15 | 16.24 047 6.74 21.16 13.05 50.48

2.3 JHEE ZsZAe SFS& S A" NS 16| 1364 | 041 | 684 | 1613 | 1425 | 4166

NS 17 | 38.76 0.66 13.81 30.92 | 2523 78.35

AE=3) ARAE 3)4=2r)e] 32 =9 HrElr] &) NS 18 | 21.60 043 7.01 27.70 17.77 58.08

o] A, Wyt T o] 248 o] 8sle] AW AL NS 19 | 18.01 0.43 7.96 26.10 1197 | 60.34

NS 20 | 19.74 0.37 9.51 2245 3172 | 63.64
NS 21 | 17.75 0.34 8.27 22.75 19.43 53.01
NS 22 | 1826 0.37 1037 | 2148 16.51 59.81

FeSO47H20 MDSO4H20 /\] O]:.QE i‘];’—]' %PZ_]_' 71'2—,]' 5 ppmf’/]
SHE Al o]-8skalom, 50 ml gof A
SR} 1€ Hol Ae WYsit, Ade 2]

H NS23 | 1566 | 035 | 1321 | 2260 | 1629 | 40.73
5 ©]83o] 300 rpmoflA] 2417 9F et om, 52t NS24 | 1693 | 033 | 1079 | 2019 | 1209 | 50.72
AFo] Qole HAF| ¢sle] ESIwA|(HACH, DR NS25 | 2018 | 037 | 1299 | 2166 | 1006 | 55.64
5000) 9] standard methods (Fe: FerroVer® method, Mn: NS26 | 3296 | 032 17.80 | 21.12 6.13 59.14
Periodate Oxidation Method)Z o]23}ic}. NS27 | 1355 | 033 | 888 | 1878 | 894 | 50.82

NS 28 | 15.72 0.30 11.08 18.23 9.12 50.78
NS 29 | 15.17 0.32 8.85 17.77 8.18 47.79
= NS 30 | 17.61 0.34 7.50 21.12 14.89 | 47.99
NS 31 | 1630 0.51 541 18.64 6.99 33.16

Nalaikh 3FAHX| ¥ 9] EQFEAAIE Table 10f A2]3F3L 3.2 BAMH7|S E/AXHARS| XRD/XRF SAZ T}
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A; anorthite

C; calcite

D:; dolomite
M: muscovite

Q: quartz
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Fig. 2 Results of XRD in four mines in Mongolia
Table 2 Results of XRF in four mines in Mongolia
Concentration(%)
Compound
Name Khamo Tgagaan Nalaikh | Narantolgoi
avaa
1 SiO, 81.14 78.09 69.39 73.36
2 ALO; 8.49 10.90 15.23 11.30
3 Fe,03 3.04 2.32 2.90 3.52
4 CaO 2.98 1.03 2.30 3.52
5 K,O 1.85 4.01 3.37 2.84
6 MgO 0.91 0.37 1.68 1.49
7 Na,O 0.46 1.73 4.39 1.75
8 TiO, 0.35 0.19 0.57 0.40
9 P,0s 0.29 0.14 - 0.21
10 SO; 0.22 0.30 - 1.01
11 As;03 0.07 - 0.06
12 Cn03 0.07 0.08 - 0.03
13 MnO 0.05 0.09 0.11 0.07
14 PbO 0.03
15 BaO 0.02 0.02 - 0.03
16 ZnO 0.02 0.13 - 0.03
17 SrO 0.01 0.01 0.03 0.03
18 Rb,O 0.01 0.05 0.02 0.01
19 F - 0.29 - -
20 CuO - 0.14 - -
21 WO; - 0.07 - -
22 SnO, - 0.03 -
23 710, - - 0.02 -
24 Cl - - - 0.35
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Table 3 Freundlich and Langmuir isotherm parameters for

heavy metal adsorption

Input Equilibrium R? of R? of
Heavy . . .
Metal absorbent | concentration | Freundlich | Langmiur
eta
(mg/L) (mg/L) equation equation
5 4.6
15 42
.882 .954
Mn 2% 4 0.88. 0.95
50 34
5 4
15 3.56
Fe %5 314 0.899 0.979
50 2.52

ol% o FFHOR BN elol Fa4 7]
5 mg/LolA 7WEE Sprtal B H Ay 3
AoJZ g|o]E]E Freundlich®} Langmuir model®]] 2
=0 82140 274 Table 30] Lot HAE QTL
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Fig. 4 Concentration of heavy metal before and after
adsorption by FeO and MA coated sand
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