21 2

( )

Vol.21 No.2
2003 6 JOURNAL OF GUANGXI NORMAL UNIVERSITY June 2003
1 1 1 2
(1. 541004;2 . 400715)
- CoFes . TEM ST™M CoFe4
12nm CoFeXa4 8.4 x 10° mol A 400,470,510,800 940nm 5
CoFe04
: CoFea ;
:0614. 123 ‘A : 1001-6600 (2003) 02-0052-08
1993 | Pasternack (200 1000nm)
( ) 1 1
W 1/2
( ) 2 ( ) DNA
, (222 Ag,AgCl ,Ag /AgCl, TiO2
[13 18]
, [15] [.16]
( CoFe4)
i = CoFe04
[12,22,23]
CoFe04 , )
CoFeu4 ,
1
1.1
RF-540 ( );u-3400 ( ); H-600 ( ):
CSTM -9000 Pt/Ir( 80--20) , ,
:2002 -09-30
(20175018); (0144003);

(1965—) ,


zhk
铅笔


2 35
CoFe04 feor (24 5 -[4-(2-
)]-1.3- 42 x 10* mol A, CoFes 4,
2x 10™ mol A.
1.2
CoFeQ4 ) 10mL ,
dec- Aan (AN =0
2
CoFeOs ( 1), 12nm. na
CoFea4 ( 2, CoFe04
e 4
ll- - ""
e )
1 CoFes4 TEM 2 CoFeDs ST™M
2.1 CoFe0u4
( )
( ) ( ) (
), ( )-
(
)
(
) ’ ( A[l )
Aan)
(' Interface Resonance
Absorption ,A r)(  3,4). =
( ) ( ) G

’

© 1994-2009 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



Is= 1o/(log" Ar))- (k- n)E

45 ) 21
( )
(26
! , OO
o . S S
n Detector for AS e ) Detector for AS
‘ S50 |\
I ] ~
;k-l)nl m=dn/(4nl’) O 8 Ii-n
r=-logl 7, Ag,=-logl'l,
¥
I
= g
z g
3 4
o 0 o lo, k
| Vs | I, n
(
3). n, kX n E,
0, RS m
m= &/ (4m?)
r m<kxn m AS lo= knE, I= (k-1 )nE, Iws=
nE /(41r?). ,
lo= 1+ Iws(410%) /5
Ari= loglo/1= log[1o/(lo- 1:sX 4T0%/O) ] (1)
|rs=[ lo- |0/(|Og_1 A RI) ]/(41'(]’2/@
(1) , .
[13,16,17] ] ( 4) ,AS
m
m= An/(41%)
| A
.RS j
j= An/(4m*) x 1/(4mp?)
p T .
n= | rs(4ﬂ12)( 4Tlp2) /ATE:
ls= AnE/(4m%/3) x 1/ (4mp°/3)
| = AnE/(4m1%/3) x T/(4mp?/3)+ (k- n)nE
= |t (k' n) E
Ari= loglo/1= log{ 1o/ 1s+ (k- N)E]} (2



(2) 1 k n 1 i
K=n , (2
Ari= loglo/1= loglo/l s
| rs= |0/(|Og>1 A RI)
( 5) , CoFe04 ( 8.4 x 10° mol A CoFea)
250nm ) ( 6), CoFe04
, “ ", 250nm 250 nm ,
, ( ) . CoFes (
2x 10” mol L CoFe4) , “ ” ;
1 ( 4) 1 11
At , l< ( 7C,D).
60
A
40 +
S
~ B
20 C
200 400 600 800 1 000 0 200 400 600 850 1 oloo
A /mm A/nm
5 CoFes 6 CoFes4
A:42 x 10° mol A ;B:8.4 x 10® mol A ;C:1.3 x 10° mol A ; A:84 x 10° mol A ;B:4.2 x 10° mol A ;
D:4.2 x 105 mol A ; E:84 % 10° mol A ; C:2.1 x 10° mol AL CoFex04
F:4.2 x 10* mol L CoFe04
2.2 CoFe04
6 , CoFe04 400,470,510,800 940nm 5 CoFe04
8.4 x 10° mol A ( 6, 8.4 x 10° mol L. CoFe4
CoFeD4 42 x 107 8.4 x 10° mol A lao  laro
800 nm  940nm 400nm  470nm 1/2 ( ) A,

[12,22,23]
)

(Rayleigh)



65 ( ) 21
a0 ¢ sor
60
N S
S20f ST
20 +
] 0
200 400 600 800 1000 200 400 600 800 1000
A /nm A ‘am
7 CoFeas 8
A:4.2 x 10° mol A ;B:84 x 10° mol A : ( )
C:1.7 x 10% mol A ;D:4.2 x 10* mol A CoFea

)

(

[27]

[18]

b S MR T b s £ty o ¥t T SRCOR D S
9
( , , )
I ” 1 ” 1 n [28]
) CoFe04
, ()
‘ " ( )
(9,
() ( 6 8 ) :
: ( ) ctDNA HSA



2 75
. fN=EW/ WX EN A
(A A (
7, C). ,  Cr(V)- -
? cd(11)- - = - s " Hg(ID)- -
o - AuCl: - nl -
S DNA DNA -Co(1l) /4-[ (5-Cl-2- ) ]-1,3 -
_ [2329 34]
( ) , ;
1
( ) /nm ( )
1x 10° mol A CoFea4 470,510,400,940,800 ordinate scale 4
1x 10* mol L SOzt 470,510,400,940,800 ordinate scale 3
1x 10° mol A Zn0O? 470,510,400,940,800 ordinate scale 1
5% 10° mol A Al 032 470,400,510,940 ordinate scale 3
Q4 gL 470,400,510,940,800 ordinate scale 7
Q2 mg A 470,510,400,800,940 ordinate scale 3
1x 10° mol L S° 470,510,400,940,800 ordinate scale 4
Q4 gL 470,510,400,940,800 ordinate scale 4
4 470,510,400,940,800 ordinate scale 1
10% OP 470,510,400,940,800 ordinate scale 6
(10% oP ) s 470,510,400,940,800 ordinate scale 1
1% -05% OP- 470,400,510,800 ordinate scale 1
1%  -05% OP- 470,510,400,940,800 ordinate scale 1
100mg A ct-DNA 470,510,400,940,800 ordinate scale 6
10mg A HSA 470,510,400,940,800 ordinate scale 6
100mg A 470,510,400 ordinate scale 6
1x 10* mol A Al (OH)s 470,400,800,940 ordinate scale 1
470,510,400,800,940 -
1. Naz2S0s 800w 4min 2. NaOH 800w 4min
3. Naz2S0s3 4. , 2nm 5. 2mL
, 5min, 5min.
2.3
[14] '
, , [35,36) ) (
(



85

(1]
(2]
(3]
(4]
(5]
6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]
[14]
[19]
[16]
[17]
[18]
[19]

[20]

[21]
[22]

(23]

Pasternack R F, Collings P J, Giannett A , et al. Resonance light scattering: A new technique for studying chromophore
aggregation [J]. JAm Chem Soc,1993,115:5393.

: : : I, (IV)- - B [J1. 1995,
53:1178.

: : . Il ,1999,44:682.

: : : - s [31. ,2000,58:1050.

Liu SP,Liu Z F. Studies on the resonant luminescence spectra of rhodamine dyes and their ion-association complexes[J].
Spectrochim Acta ,1995,51 A :1497.
[J1. ,2000,6 (4):98.
. [J1. ,2001,30:460.
, ) . Ir, (1)- - [J].
,1995,53:1485.
Liu SP,Liu Z F,Luo H Q. Resonance Rayleigh scattering method for the determination of trace amounts of cadmium
with iodide-rhodamine dye systems[J].Ana Chim Acta ,2000,407:255.
Liu SP,Zhou GM ,Liu Z F. Resonance Rayleigh scattering for the determination of cationic surfactants with eosin Y
[J]. Fresenius J Ana Chem,1999,363:651.
, , o [J]. ,
2001,21 (1):13.

, : : [J1. ,1998,26 (12):1508.
, : ;o [J]. ,2000,21:1488.

, : A [J1. ,2001,17 (3):355.

, : : [J1. ,2001,59 (3):438.

Jiang Zhiliang,Lin Xiaoming. Microwave synthesis of gold nanoparticle and its spectral properties [J]. Chinese Chemical
Letters ,2001,13:556.
Jiang Zhiliang, Feng Zhongwei. Microwave high-pressure synthesis of TiO2 nanoparticle and its spectral properties [J].
Chemical Journal on Internet ,2001,3 (4):017 e
Jiang Zhiliang, Feng Zhongwei,Li Fang, et al. Resonance scattering spectroscopy of gold nanoparticle [J]. Science in
China, Series B,2001,44 (2):175 —181.
Fouinho FA , Frank R,Massart R. Aqueous ferrofluid based on manganese and cobalt ferrites [J]. IMater Sci,1990,25:
3249 —3252.

, , .o - [J1. ( ),2000,
25:3548.

, , .o [J]. ,109927 (12):1136.
Pasternack R F, Collings P J Resonance light scattering: A new technique for studying chromophore aggregation [J].
Science,1995,269:935.

, , . [J]. ,2000,21 (10):



95

[24]
[29]

[26]

[27]
(28]
[29]

[30]
(31]

[32]
(33]
[34]

[39]
[36]

1491.
, . [J]. ,2002,18 (6):768.
Liu SP,Liu Q,Liu Z F, et a. Resonance Rayleigh scattering of chromium (VI)-iodide-basic triphenylmethane dye
systems and their analytica application[J]. Anal Chim Acta,1999,379:53.
Liu SP, Zhou GM ,Liu Z F. Resonance Rayleigh scattering for the determination of trace amouts of mercury (1) with
thiocyanate and basic triphenylmethane dyes[J]. Ana Lett ,1998,37 (7):1247.
, , . [J]. ,1996,20 (6):359.
™ 1. : ,1993.53.
Huang C Z,Li K A, Tong S Y. Determination of nanograms of nucleic acids by their enhancement effect on the
resonance light scattering of cobalt (II) /4-[ (5-chloro-2-pyridyl ) azo]-1,3 -diaminobenzene complex [J]. Anal Chem,
1997,69:514.
, DNA [31. ,1998,19:1570.
Huang C Z,Li KA, Tong SY. A resonance light-scattering analysis of the suprahelical helixes of nucleic acids induced
by 50,1520 -tetrakis [4- (trimethyammonio ) phenyl Jporphine [J].Anal Chem,1996,68:2259.

, . [3]. ,2000,6 (3):166.
, . [3]. ,2002,22:204.
[ HgXz2]a Rayleigh Rayleigh [J].
B ,2002,32 (6):554.
[J1. ,2001,20 (5):356.
, \ [3]. ,2002,22 (2):180.

RESONANCE SCATTERING SPECTROSCOPIC STUDY ON THE
GRAY ,WHITE ,BLACK CoFe:204NANOPARTICLE

JIANG Zhi-liang',LUO Yang-he',LIU Feng-zhi*,LIU Shao-pu’

(1. Ingtitute of Material Science and Engineering , Guangxi Normal University , Guilin 541004, China;
2. Institute of Environmental Chemistry , Southwest -China Normal University , Chongging 400715, China)

Abstract: The CoFezs nanoparticle has been prepared using coprecipitation-acid eroded procedure.
Transmission electron microscopy (TEM ) and scanning tunneling microscopy show that CoFe:X0a exhibits

spherical nanoparticle in diameter of 122nm When CoFe:04 concentration is lessthan 8.4 x 10° mol A, there
are five resonance scattering peaks at 400,470,510,800 and 940nm. A new concept of interface resonance
absorption, black nanoparticle scattering , white nanoparticle scattering and gray nanoparticle scattering has
been proposed according to our experimental results,which has been applied to explain greatly the spectra of

agueous CoFez0 s nanoparticle and soon. The selection and selectivity for resonance scattering analysis system

were also discussed

Key words CoFe:04 nanoparticle; gray, white , black nanoparticle scattering; interface resonance absorption;
resonance scattering spectra



