46 ( ) Vol4e SuP
2007 6 ACTA  SCENTIARUM NATURALIM UNVERSITATIS  SUNYATSENI Jun 2007

Filtration of Heavy M etal contam jnated (G roundwater
Usmng a Nove] Nanofpher M enphrane
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Abstract A nove] nanofhermenprane named M-y is Prepared fram ¢y prinated Polwiny] chloride by h8h-volage electrospinn ng
process The ranovals of divalentmeta] catons nclud ing CLF" PB" and C&" fram he sinulated SroundwaterhYM— | have heen in
vestRated o optain the bestheavymetal remova,] severa] fijtrationmethods using V/— | have peen preseme(;{ ncjuding direct filtra
ton - soiladditon filraton diamite additon {ilration and mice]lar enhanced fiftraton (MEF), The best filrationm ethod Privi— |
10 remove heavymeta] cations MEF whose optina] experinenfa] cond itions are ()- Jayer fiJraton and sodiun dodecy] henzene sulfon
ate( S)BS concen tratjon ofgmmoj [, The exPerinen@] results show hat he rejections of copper n the simulated groundwaer by
MEF usingM—1 can reachmore than73%; the rejectims of Jead more han 82%; and the rejections of cadn um more thangl%'
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(G oundgwater poﬂutiop often due to contan pant
seepage fram the disPosal Site§ s a bR Poplan mn
many countriek!!  The elevated leve] of heavy metals )
in the groundwater poses a substantia] ric © Joca] re 1. 1 Materials
source users and 10 the natira] envjorment potentia [y As shovn n Fig 1 electiospun fihers of My are
Among Current mehods availdple for ranoving heawy  jsuribued randanly in the fom of a norwoven mat
me@p fon goundwater eiher is high n OPerMth8  pmpg a 3_dmensinal nework stucure wit mufa
Co§t or 1S not effecive nn heavymeta] namova’1 espe lavers Th# kind of stucture provies great physical
cially for goundwaterpoljuted s|Bhtly The ncreasing barri.er reulting in it heng used for filterng heavy
Iy restrictive regulatons of alpwable levels of heavy metalzconﬁining particles fran aqueousm edium
meta] dichaige and accelerated redujranents for e
ran edijatpon of contan nated sites make it necessary ©
develop new approaches and jpnovatyve technijques for
heavwy meta] ramova] fran gmoundwater F i[tration effi
ciency usually depends on the materjals used {for fil
ters? 3! Therefore recent researches have focused on

1 Experiments

the applcaton of nove| nanofher manhrane materials
in filtration M—1 is chtaned fran chlorinated Polyvi
ny| chloride by high volage efctrospinning Present
work ismainly pcused on filtration uspng€M—1 © re
move heawym eta] cations Ccd”, PB" and C&*) fram
sinu hited groundwa ter

Fig | SEM Phote€raPhs of M— 1 (1000 )

The Cd" /PB" ,Cd" -contanng  siulaed
groundwater s Prepared by dissolving definite copper
su]fa? cadm um chloride or lead acetate m the deijon
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1zed water or the rea] uncontam nated groundwater fram
Daxing district Beijpg China The one fran dejon
ized water ;s named (5] and that fan rea] uncontan i
nated goundwater isG in brief Copper sulfate cad
mim chloride kad acetate and sodium dodecy] ben
zene Sulf)nat( S)BS are a]] analytica] €rade and
purchased fran Bejjing Chemica] Techno Jogy Co, Chi
na
1.2 ExpPerinents and analys s

The concentraton of feed is varied fram 3 o ©
5. 5m&/ [ under roam temperature’s cond itions at an ap.
Plied Pressure of less thang § MPa The flow rates of
feed are3zpl,/h for a]] tess An inductnce coup|ng
Plasna spectlograph( ICP) 1S used to measure he
Ca" ,PB" /Cd" concentration of he feed and Peme
ate strean s

2 Results and d scusspn

Fitaton for rremoval of Cd"
Since C&" PB" and Cd" are a]l bivalent and
mostof their properties are sinjlar  ypjca] serjes of fil
tration experinents for Cd’ renova] are explored ©
find the best way to ranove heavy meta] catpns fran
the groundwater using M,

Ca&' _conaning G is directly filered by mona
layer and 19 - laYerMy, Cd" concentrations of peme
ate fluctuate s]ightly amound Smg/If namel’y there s
no evidence t0 nd cae thatdirect filtration of G 1s ef
fective t0 removemeta] on Memprane fjtration mayhe
rejects e soi] Particulates and the heavy meta]s atta
ched on than A known quan §ty of soi] or djatan jte are
dosed into Cd" _containing -1 and stirred hefore G
is filtered bYM rePeated]y for higher ramova] Cd’
ranovals of soil addition mn( 26% ~37% ) are much
better than those of diatamite additon mn ( 204 ~
5%). Micellar enhanced ﬁ]uat'pn( MER of Cd' _
con@aining€(G-1 is not effective  ramove CA" at a]l
withg- layerM ands mmol/ I, OBS which is h Bher
than the critica]mice]les concentration] 9 mmo} L4

To chain opfna] operationa] conditions pr he
most efficientMEF of G‘Z QPBS concentrations are a
dopted asy. 535 and 0 mmo]/L Iespectively fil
tation M as3- 1aye’r 7-layer and 1()- 1aye’r respec
tively The results show that the oPtina] operatjona]
conditions for MEF of Cucontanng Gp areq(-layer
filtration and YHBS concen tratjon of 5mm01/L whose
rejectjons of copper are more 1han70% .

2 2 MEF of P ,Cd" — containng Go

MEF Wit 10-layerMy and SDBS ofs mmoj/L,
are aJso conducted t© remove PRT and Cd~™ fram he
PB" /Cd" -conaining Go  As shown in Figp e

2.1

rejections of lead in the goundwater sofution can reach
more than gy, and the re jections of cadnim n e
groundwater sojution are more ﬂqangl%'
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Fig2 Renowa]sas a function of time n
MEF of PB* /C&" - containing G-

3 (Conclusions

Due © the 3 -dinensijona] nework stuctre with
multﬂaye1§ M are successfu]ly used as filtratpn
menhrane 0 remove heavy meta] fram groundwater
MEF s more effectijve t0 mmove heavy meta] catpns
fran goundwater than direct filtrtion  soil add ition fil
tation and datmie addition filtration The optinal
experinenta] cond itions of MEF are 1(- kYer fijtratpn
and BS concentration ofgmmol [, The rejectons of
copper n the sinu pted Eroundwater hY MEF can reach
more than 73%; te rejections of pad more than
82%; and the re pctons ofca(fniurr} more thang 1oy,
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Tah 1 The Schane of facoria] experinenta] and esults of ests

Factors N P Ca T Results
TestNo Levels CPS
1 1(39)° 1 (43 1 (1 08) 1 (1250C) 1302
2 1 2 (39 2 (0 99) 2 (1300C) 1436
3 1 3 (33 3 (0 89) 3 (1350C) 1610
4 2 (3.0) 1 2 3 1258
5 2 2 3 1 1334
6 2 3 1 2 1286
7 3 (20) 1 3 2 782
8 3 2 1 3 952
9 3 3 2 1 1199
Averge CPS Of £56s K 1449 1114 1180 1275
atsane eve] K 1293 1241 1295 1168
K 975 1362 1242 1273
Extrane deviatin R 474 248 115 107

Now (D " FRBures jn parentheses are values of modulus and siterng temperatures rePonding to e rePective Jeve]

@ " CPS ofg, 376 m peak OfC4& S
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stressip€ cement and its app]ication [ M]. Beijing
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