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Purification of Cd and Hg as water pollutents using commercial mesoporous SiO,
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(School of Ecological Environment and Urban Construction, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Commercial mesoporous SiO,( MCM—41) was used to purify water polluted with such heavy metals
as Cd and Hg, and the influencing factors were tested. Simulation results show that, a moderate amount of
MCM-41 has good purification effects on Cd** and Hg™ . Specifically, the control efficiency was greater than
90% for water with low Cd** and Hg™ concentrations. However, the control efficiency would be reduced using
an excess amount of MCM~-41, because of the reunion of the particles. The control efficiency could be im-
proved at a reduced temperature or with an increased pH. Physical absorption is the main type of absorption,
and the absorption is fast. The purification system could achieve absorption equilibrium in a short time. There-
fore, MCM—41 can be used as packing in drinking water purification devices.
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Tab.1 Parameters of Cd or Hg absorption isotherm using MCM-41
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Fig.4 Effects of temperature on Cd or Hg control
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Fig.5 Effects of pH on Cd or Hg control
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Fig.6 Effects of oscillation time on Cd or Hg control

3 &g

1) 1152 Cd Hg 4 J& & F 15 Y KR i
T 2 BRI AL Si0,( MCM=-41) 7] A5 %% 2 Bk
PR B E A R V5 YL, hiad B ) MCM-41 | T8
Kr[0] 55 A R B G M (i A5 AL R AR

2) KR HIER Cd™  Hg™ 15 YW e J3E bl ves He 2
R (HAHIE Cd>  Hg™ 15 YL Wik B i e Ak 3k
B (29 90% ) W B id 27 A Langmuir A7
T AL BRI 322 DA 38 Ay = R o Sl R ; it
RIS F TR FH 7K A5 I Ve B K R 1 PR v A
Hik

3) B ARG 7K IR B KKK pH A AT 25



3 XJ2FS A AL Sio, X KR Cd  Hg 75 YWk ik 223

MCM-41 %f Cd*" \Hg™ H B I5 UM mefalcne s I Ia] Ay B ATk 380 MAg R A8 , S 4 A R ek 1] - A fig
HIT MCM-41 X Cd*" [ Hg™ B Ff s R gtk i SR,

B30k -

[1] SHAHATA M M. Adsorption of some heavy metal ions by used different immobilized substances on silica gel[ J]. Arabian
Journal of Chemistry, 2016, 9(6) ; 755-763.

(2] WK%, 20 SR/ — SR M GO K i o 4 J 8 7 O BT RE [ 0 ] Tl kAR B, 2015,35(6) :35-38.

[3] YANG H, CHEN Y J, FENG Q Y, et al. Preparation of ion—imprinted amino —functionalized nano—porous silica for
selective removal of heavy metal ions from water environment[ J]. Journal of Nanoscience and Nanotechnology, 2017,
17(9) . 6818-6826.

[4] MAHMOUD M E, Al-BISHRI H M. Supported hydrophobic ionic liquid on nano—silica for adsorption of lead[ J]. Chemical
Engineering Journal, 2011, 166(1) . 157-167.

[5] AWUAL M R, HASAN M M. Novel conjugate adsorbent for visual detection and removal of toxic lead(II) ions from water
[J]. Microporous & Mesoporous Materials, 2014, 196(13) ; 261-269.

[6] LAM K F, CHEN X, MCKAY G, et al. Anion effect on Cu®* adsorption on NH,~-MCM-41[J]. Industrial & Engineering
Chemistry Research, 2008, 47(23) : 9376-9383.

(7] TRk DIREAFL SO, PRl 25 K HX 8 46 i B 7 RO PEREDFSE [ D] KV TR B 7, 2012

[8] 2, FFIME, 2540, 45 AR A Ak i el AT 5 [ J ] MR &2 50 ,2011,26(2) :18-21.

[9] A €T RBR/K P B 4 B Pb™ KL B HLERR 5[ D .8 . ;RIUEHE K%, 2013.

[10] FKE X, T8 A AL RE XL L I PR RE A2 [ 1] FMRAHE,2010,16(3) :23-25.

[11] YANTASEE W, LIN Y H, FRYXELL G E. Removal of heavy metals from aqueous solution using novel nanoengineered

sorbents ; self—assembled carbamoylphosphonic acids on mesoporous silica[ J]. Separation Science & Technology, 2003,

38(15) : 3809-3825.

(REHE: FE





