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Abstract: Selenium is one of the interesting elements in human body, because it's important micro-nutrient for human
health as the essential biological tissue in protein. Selenite (SeOs*") and selenate (SeO,>) are the dominant dissolved
selenium species in natural water, and their toxicity and chemical properties are very different each other. Thus it
is necessary to separate the two selenium species for understanding selenium behaviors in natural waters. Some
reported methods, using an alumina-filled column and an ion chromatography, to separate the selenite and selenite
may be difficult to directly apply to the natural water. Therefore magnetite selectively adsorbs selenite and selenate
according to pH of solution, the separation of selenite and selenate using a magnetite-filled column was successfully
obtained at weak alkali solutions. Moreover, the influence of dissolved anions in natural water at the selenite sorption
onto magnetite was also investigated because they could hinder the sorption of selenite onto magnetite. In other
to directly apply to the natural water, reactive sites of magnetite should be considered because dissolved silicate

in natural water can hinder the adsorption of selenite onto magnetite.
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Fig. 1. Column used for the separation of selenium species.
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%Z}QZ] ge AHFES AAW7] A&A 10 mM
NaCl €9 05 mLE 43 £# 3] F 25 mL €9
AFH AT L F, pH 12.5 NaOH € 0.5 mLE 6
3] 85 §29 Adus AT LHE F
Fal= gNe] &= oF 0.5 mL/min.o| i Th

3.4 1

AZ20|LIE 0|28 22|
G-Zu}o] )3t selenite} selenate?] 2] A3 24
= Table 19 YERRATE 31103 &g, G20}

Table 1. Fractions of selenium eluted from the alumina-filled

column
No sorbed Amount Amount
Species amount desorbed by 0.1 M desorbed by 4.0
(%) NH,OH (%) M NH,OH (%)
Selenite 33.1 63.2 3.7
Selenate 65.3 34.7 -
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Fig. 2. Chromatogram of selenite and selenate.
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Fig. 3. Sorption of selenite and selenate onto magnetite as a
function of pH at ionic strength = 0.2 M, [Se]iitia
= 0.0l mM and magnetite/solution = 50 g/L.
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Fig. 4. Fractions of hexavalent selenium species as a function
of pH at [Se(VI)]initia = 0.01 mM and ionic strength
=02 M.
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Table 2. The amounts of selenite sorbed on magnetite in the solutions containing carbonate, fluoride and silicate, respectively

Selenite concentration Na,CO;s NaF Na,SiO5 a) o
(mM) (mM) (mM) (mM) pH [Se]sorbcd (/0)
- - - 9.1 98.3
1 - - 9.1 95.9
- 0.1 - 9.0 98.6
0.01 - 1 - 9.0 98.4
- 0.1 - 9.9 96.2
- 1 - 9.9 95.5
- - 1 9.1 58.1
0.1 - - 1 9.0 39.6
[Selinita—[Selfinal
D [Selgorpeq(%0) = ———— %100
e [Selinitial
where, [Sels,. : concentration of selenium after adsorption on magnetite
[Se]initiar = concentration of selenium before adsorption on magnetite
=FeOH+HSeO; —Fe0SeOOH +H,0 ) Table 3. The amount of selenium sqrbed on.the magnetite-
filled column for the respective selenite and selenate
oluLA o A2 o] EAF}= Lol S0 solutions, and their mixture solutions with different
e A Toﬂ A5 1:=5°] selenite molar fractions.
o] FZol v FES Table 291 FERH AT 0] - "
FollA B ukel 7ol F, HCOy 9 €8] Siod & oy Selenite Selenate ml‘;um n(;‘;‘t‘m RO
0
nlzylelo] Eo] U)3 selenite®] F2HS A7 ZAAA (wmol) —(kmol) oy (umol)
. ol 8i0;7 9} Se0;” 7t whavEfol E 0] ke ut 7 0171 0000 0171 0170  99.3
2710 BAAo 7 A3l Zlor AZET uEhA, 9 0.000  0.171  0.171  0.001 <0.3
g 2o °F | mM Si02 7t EA)FE AFAZ0l A 7 0.171 0.171 0.342 0.169 493
selenite/selenate 3F3FEL 2 A|A 9 E Si0,> 9 7 0.114 0.228 0.342 0.103 30.2
7 0.228 0.114 0.342 0.204 59.7
T2 7 771mMO/~]—?‘U:LL o
; R ch’}:q gl o] }A e 139 wRrdEre] 8 0171 0171 0342 0170  49.7
E7FAREH ok & Ao = Azhen:. § 0114 0228 0342 0115 335
8 0.228 0.114 0.342 0.210 61.5
34. OIOHEOIE HBE o3&t =2 #nt 9 0171 0171 0342 0177 517
S| RAAY AFGEHE wlzyeElo]lEd s 9 0.114 0.228 0.342 0.115 33.7
9 0.228 0.114 0.342 0.208 60.7

selenite?} selenate®] &2+ x}o]& o] 83k o] o]
o] ®eE= pH7t 5748 =2 oFd7] 2AA 7FsEA a)R(%)=AL‘“><100

Nyl olEo] TIQONO in
Solst o5 e] EREehE vt where, A, : amount of selenium eluted by pH 12.5 NaOH

v
Z}
Al FeE 2345 Table 390 A, : amount of selenium injected into a column
1 S2%F R%)»S o 2 3)F

t}. Selenite, selenate
JU|Ele|EVF S E
o

eR LTt o] 3ol
o] Aol FAE %A pH 12.5 NaOH €4S ¥R)°] 27 51~54%, 30~33%, 63~69%= LFEFES
2 A Hske] L 9K (Ag)Ql HIE AlAFsl B2, selenitetro] M A o2 F2he Zlojehal
R(%) = %x 100 ©) j&f Seﬁmteﬂ quroMHp E}ZH]E}OIEOE %
o 2512 omg Ao pH7F 12.5¢] NaOH &S
Table 3914 BE vhe} 7ro] pH 73} 9914 001  EHFCEA FHE seleniteS 719 35 = AN

mM selenite?t S 3= &A] A 95% o]to] & t}. o]= wlzu|Elo] E F ol A7) 7} selenite E.CF
25 913, selenate 8912 0.2% "o g Ao &3 o ZAsA ARES vttt wetA] selenite}
A okt 3 selenite:selenate7} 1:1, 1:2, 2:1¢1 selenate®] #2]& 13141 = selenite®} selenate”’} &%
A= A, vtavlEle| B S AYEo H §de] pHE 798 2H3 &, vfadElolE 44
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