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Experimental study on the nanofiltration simulation of typical

hydrochemical components in mine water
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(1.School of Chemistry and Chemical Engineering , Hefei University of Technology ,Hefei 230009 , China ;
2. National Engineering Laboratory of Coal Mine Ecological Environment Protection , Huainan 232001 , China)
Abstract; In order to reveal the mechanism of nanofiltration during high salinity mine water treating,
NaCl, MgCl,Na,SO, and MgSO, were selected as the typical chemical components of mine water. The
effects of solution concentration and operating pressure on separation performance were studied through
simulation test. The results show that the membrane flux of nanofiltration depended on the operating
pressure difference between the both sides of membrane and the osmotic pressure difference of solute.
The membrane flux was positively correlated with the operating pressure difference and negatively corre-
lated with the osmotic pressure difference.When the mass concentration was 1 000 mg/L,the minimum
membrane flux of chloride was 16.5 I./h and the maximum membrane flux of sulfate was 15 L/h. When
the mass concentration was 2 500 mg/L,the minimum membrane flux of chloride was 13 I./h,and the
maximum membrane flux of sulfate was 12 L/h. The rejection rate was affected by Donnan effect and
screening effect,and the degree of influence depended on the ionic charge and ionic hydration radius,

respectively. When the operating pressure was 0.1~0.4 MPa,the rejection rate of NaCl decreased from
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38.9% to 19.5% the rejection rate of MgCl, increased from 34.0% to 62.4% ,and the rejection rate of

sulfate fluctuated from 96. 2% to 98. 0% with the increase of the operating pressure and the

concentration of the solution. The rejection rate of NaCl and MgCl, increased first and then decreased

with the increase of operating pressure which was in the range of 0.1~0.4 MPa. The maximum rejection

rates were 33.9% and 51.5% when the operating pressure was 0.3 MPa. The minimum rejection rates

was 27.6% and 41.9% when the operating pressure was 0.1 MPa. The rejection rate of sulfate

fluctuated between 96.2% and 99.0%.
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Fig.1 Chemical index box diagram of lower aquifer water and sandstone water
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Table 1 Content analysis table of chemical index of lower aquifer water mg/L
TDS Na*+K* Ca® Mgt cl- S03”
5PN 3285.35 1273.06 95.62 77.43 1 538.53 1112.24
H/ME 169.01 62.65 1.60 0 21.27 2.47
FHIE 2131.92 750.67 43.97 27.18 863.48 251.71
VU A 5 25% 2 009.82 689.55 22.44 13.48 905.12 105.67
P4 5315 50% 2 304.56 782.81 45.63 29.43 964.32 239.96
U433 5 75% 2 460.71 842.13 61.72 37.70 1 006.59 373.55
F2 WEKUEFERIESNE
Table 2 Content analysis table of chemical index of sandstone water mg/L
TDS Na*+K* Ca Mg? clr- S0y
SSPN] 5 409.63 2352.18 144.29 49.73 1 791.00 786.36
HFoME 471.97 83.65 0.80 0 45.02 0
P E 2 422.75 966.14 21.08 9.74 796.45 171.48
Y53 EL 25% 1 941.41 753.01 7.62 2.55 626.45 23.87
9531 % 50% 2342.37 888.56 15.03 6.27 901.76 148.69
PU43 (i %L 75% 2 775.58 1102.32 24.45 12.65 998.27 272.48
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Fig.2 Trend of membrane flux with solution concentration
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Fig.3 Trend of rejection rate with solution concentration
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Fig.4 Trend of membrane flux with operating pressure
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Fig.5 Trend of rejection rate with operating pressure
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