29 2 Vol 29 Na 2
2010 3 ENV IRONMENTAL CHEM EIRY M arch 2010
Cr( VD)
%k
koo B B OEHAN el
(1 30007 2 , 300071)
, TEM 20— 150 mm,
82 4 m. , Cr(VI)
, 150 mge T 80 m n k.
2 ca*, Mg*, HCO, CO? Cr(VI) R
Ca* Mg* 80min Cr(VI) 206 10%; HCO; COT
1006 .
Cx(III) Cr(VI) \ Cr(VI) [”,
Cx( V) Cr( V)
2 Cr( VI)
, Cx( VI)
[3]
) (—OH) (—NH»),
pH Cr( V)
Cr( VI) ", Cr( VI)
, Ca’, Mg", CO;  HCO; Cr(VI)
1
1.1
100000 0.05mol* [' HNO;s , 0. %
s 0.22 Em s 1.5ml
8 5ml 0. 1489 g FeSO,* H,0 , 15mn 15mh ,
SmL 0.2 mols T KBH, 30 m i
2 3 2
, ( Philips EM 400ST )
2009 2 26
* ( 07JCZDJC01800) (20070055053).

, Tel 022-23504302, E-mail jn#4@ nankai edu.

cn



2 Cr(VI) 291
1.2 CVI)
100 m | Cr(VI) ( 1Q
20, 40mge '), pH 6 (
THZ-82B) 20 min |, , 0.22 Hm
B Cary 50 ) Cr( VI)
1.3 Cr(VI)
100 m1 (Ca", Mg", CO: ., HCO;
) C(VI) . Cr(VI) ;
: Cx( VD)
2
2.1
1 . R
, . 223 ,
2. 20—150 nm, 82. 4 nm
18 —
16+ M
14+
124
S 104
SRS
o 64
A [T
1 M HE I F
20 40 60 80 100 120 140
BiAE/nm
1 2
Fig 1 TEM mage of chibsan-stabilized Fig 2 H isogram show ing the size distrbutbn of
nanoscak zewrvalent ron chitosan-stab ilized nanoscak zewrvalent won for
a randan sanp le of 223 particles
2.2 Cx( VI)
Abwitz” , Cr( VI)
In(C /Co) = — Kot
. C C(VD)  (mg* '), ha (mi ), Co Cr( VD) (mge 1)
, 0.3g I' \ Cr(VI)
. (R*= 0.9594) (kgs) 23%x10°

64.03 mg Cr( VI),

Cao  Zhang 7

Cx( VI) , )
, 75 150mge I ,
7Smge [, kg 2.7x10° 150mgs [, k.
4.7%10°, )
Powell '™ | ., Cr(VI) Cr( 1),
C( )  Fe(IID) CyFa_,00H (CgFa_,) (OH)s.



292 29

Cr(IlI) Fe(II) , .
, Li Y , Cr(Ill)  Fe( 1) Cuoer Feo 5:00H  (Crer Fensss) (OH ),
Fe Cr 0.3 s .

, Fe( 1) , ,
Cr( VI) . Deng" , Fe(Il ) Fe(III)
: 2 2< ,
2.3 Ca" Mg
Ca” Cr VI) 3. 3 Ca’
Cr( VI) . Ca” 40mge [' 8mg* [' , 8 mn
. Cx(VI) 2. %%  28.2%, 20.66  19.8%6. Lo ,
., Ca’ : :
Cr( VI) 10% . . .
, . Ca'
, , Cr(VI)
Mg* Cx( VI) 3. 3 Mg Ca”
, Cr( V) , . Mg 24mg '
48mge ' | 80mn , Cr(VI) 43. %  37. T, 4. 6%
10.%. Mg Ca IIA , . , Mg , Mg(OH),
(1.2x10 ") Ca(OH),(5.5%x10 °). Lai '
Mg Mg(OH),
Mg + 20H ~ MgO + H,0 (1)
Mg + 20H " Mg(OH), (2)
Cx(VI) : Mg
1.0 1.0
0.81 0.8 7]
_ 067 067
N 1 L ]
S 047 = Ca40mg * I > 047 —=-Mg>24mg -+ I
i —o— Ca*80mg * 17! ] —o—Mg**48mg - 1!
0.21 —a X8 0.2 1 —a— X
%08 T 20 30 40 S0 6 70 50 M0 30 o DB @ 0w
t/min t/min
3 Ca® Mg" Cr(VI)

Fig 3 The effect of calcim and magnesiun on the removal rate of Cr('VI)

w ih the chitosan-stab ilized nanoscak zew-valent ron

2.4 HCO; COT

HCO;  CO: Cr( VI) 4 HW; F
\ Cr( V) . HCO; 6l mge I'
122mgs ' 244mg ', Cx( V) 38.1% 38.2% 37.Te;  CO3
30mgs I'' 60mge ' 120mg I'' , Cx(VI) 8. Y% 32 32. Y.
HCO;  COY , Cr( VI) 48. 0%,
10%.
HCO;  COi . Fe(Il )", Fe(Il)
Cr( V) ( 3 4 5 6). €O HCO; , Fe(ll) co;y

HCO; CO3~ e 7 8 9):



2 : Cr(VI) 293

Fe'+ 2H,0  H,t + Fe' + 20H"

Cp07 + 6Fe" + 14"~ 207" + 6Fe’ + TH,0
2G4 (1-x)Fé" + 3,07 (CrFer.) (OH)s+ 3
xCi + (1-x)Feé" + H,0 CyFe.,00H + 3"
HCO; ~H™ + CO3

2+

Fe' + CO: = FeCO,

~ o~~~ o~~~
O 00 9 & N b~ W
—_ = — — O — —

2Fe" + 20H + CO;  Fe(OH),CO;
1.0 1.0
0.8 1 0.8 ‘MT\>
i b F::r —i::ii?'b“?*’ ———4
_ 061 st 0P
S 4 ;) 1 v
> 0.4 —=—HCO, 61mg-I"! S 041 —a—C0.>30mg 1"
] —e—HCO,-122mg-1" ] —e—CO.>60mg1"
1 —a—HCO,244mg 1" ] s 0> 120mg1"
0.2 ] i g 0.2 ] +§*}t€ 120mg-1
0.0 T T v y T T y 0.0 T T T T T T T
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
t/min t/min
4 HCO;  COy Cr(VI)
Fig 4 The effect of bicathonate and catbonate on the removal rate of the C1 VI)
w ith the chitosan-stab ilized nanoscalk zew-valent iron
Fe(1I') , Cr(VI) ( 4 ,
Cr( VI) . Jeen ' TCE Fe (OH ),COs
Agraval ' FeCO5 Fe (OH ),COs ,
, Cr( VI) . , Cr( VI) CcoHi,
HCi10;  CnOy , HOO; €Oy Cr(VI)
3
20— 150 mnm, 82.4 mm.
Cr( VI) (R*= 0.9594),
( kol)s ) 2.3x% 107 3l’n il'{ 1,
Ca" Mg" \ . Cx VD 80m in
20 10%. HCO; 05 Cr( VI) 10% .

[ 1] Mytyh P Cies laP, StasickaZ Photoredox Processes in the Cx{ VI) — Cr(IIl) — Oxahte Sysm and Their Env ironm ental Relevance
[J] - Catwl Appl B: Environ., 2008, 59 (3—4) : 161—170

[ 2] HulJ LoIM C Chen G, Fast Ranoval and Recovery of Cr(VI) Using SurfaceM odified Jacobsite (MnFeO,) [J] . Langm uir
2003 21 (24) © 11173—11179

[ 3] LaiKCK LolIM C, Renoval of Chran um (VI) by AcidW ashed Zer-V alent Iron under Varius G roundw ater Geochen stry Cond itions
[J] - Enwviron. Sci. Tecinol., 2008 42 (4) @ 1238—1244

[ 4] GengB JinZ, LiT et al, Kietics ofH exavalent Chrom im R emoval fran W ater by ChibsarrFe® Nanoparticks [ J] . Chenophere.,
2009 75 (6) : 825830

[5] . ( ) [M] . : ., 1998

[ 6] Alow tzM J MichelleM, Scherer Kietics of Niratey N irite and Cr(VI) Reduction by IronM etal [ J] . Environ. Sci. T ehnol.,
2002 36 (3) : 299— 306



294 29

[ 71 Cao ] ZhangW, Stabilimation of Chranim O re Processing R esidue (COPR ) w ith Nanoscale Iron Particles [ J| . JH azard. M aér.,
2006 132 (2—3) :© 213—219

[ 8] PovellR M, PulsRW, H ightowerSK etal, Coupld Iron Comosion and Chran ateR educton M echanisn s for Sub surface R an ed ation
[J] - Enwiron. Sci. Tecinol, 1995 29 (8) @ 1913— 1922

[ 9] LiX, CaoJ ZhangW, Stoichimetry of Ci( VI) mmobilizationUsing Nanoscale Zerovalent Iron (nZV I): A Study with H ish— R esohr
tion X-Ray Photoelectron Spectroscopy (HR-XPS) [J] . Ind. Eng. Chen. Res, 2008 47 (7) @ 2131— 2139

[10] DengB, Burrs DR, CanpbellT ] Reduction of VinylChbride nM etallic onW ater Systans [ J] . Envion. Sci. Tehnol, 1999
33 (15) :© 2651—2656

[ 11] LoIM C, Lan C SC, LaiK CK, Hardness and Carbonate Eflects on the R eactiV ity of Zew-Valent Iron for Cr( VI) Removal [ J] .
Water Res., 2006, 40 (3) @ 595—605

[ 12] LaiKCK, LoIM C, Ranoval of Chranim ( V) by AcidtW ashed ZerwrValent Iron under Variu s G roundw ater G eochem & try Cond itions
[J] - Enwviron. Sci. Tecinol., 2008 42 (4) @ 1238—1244

[ 13] Vogan JI, FochtRM, ChikD K etal, Perfomance Evaliation of a Pem eable Reactive Barmrier or Ran ed ation of D isso ved C hlorina
ted Solents n G roundwater [ J] . J. HazardM ater., 1999 68 ( 1—2) : 97— 108

[ 14] Jeen SW, Gilhan R W, BlowesD W, Effects of Catbonate Precpitates on LongTem Perfomance of Granular Ion for R eductve

[ 15]

D echbrinationof TCE [ J] . Environ. Sci. Technol, 2006 40 (20) @ 6432—6437
Agraval A, FergusonW J, GardnerB O etal, Effects of Cathonate Species on the K etics of Dedibrnation of 1 1, 1-Tridh loroethane by
Zero'V alentIron [ J] . Environ. Sci. Technol., 2002 36 (20) . 4326—4333

EFFECT OF SOME FACTORS ON Cr(VI) REMOVAL IN SURFACE

WATER BY CHITO SAN-STABILIZED NANOSCALE
ZERO-VALENT IRON
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ABSTRACT

N anoscale zero-valent iron was synthesized usng chitosan as a stabilizer. The results of TEM show that

the size of the zero-valent iron ranges fram 20 nm to 150 mm, with a mean partical size of 82. 4 i . The rate

of reducton of C1i{ VI) can bemodelled by a pseudo-fist-order reaction k netics equation W hen the concen-

tration of chitosan is 150 mg* [' the firstorder kinetic constant (kaws) is about wice of the contorl The

existence of Ca” andM ;gz+ decreased the C1( VI) removal efficiency of zew-valent iron about20% and 10%,
respectvely. HCO; and CO:  decreased the Cr(VI) removal efficiency of zero-valent iron by about 10% .

Keywords nanoscale zero-valent iron surface water hexavalent chran um, nfluential factors.



