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Synthesis of Nano B,0,/TiO, Composite and Its Application in Separation
and Preconcentration of Trace Silver

QU Dong<ang ZHOU Fang~qin"  LIU Lin LI Wen-shan
(Key Laboratory of Environmentally Friendly Chemistry and Applications of Ministry of Education
College of Chemistry Xiangtan University Xiangtan 411105 China)

Abstract: Nano B,0,/TiO, composite as a new sorbent was synthesized and the characteristic of the
synthesized material was studied by scanning electron microscope (SEM) and infrared spectrometry
(IR). By investigating the optimal conditions of adsorption and desorption of nano B,0,/TiO, com—
posite for A" a new method for the determination of trace silver was proposed. After oscillated for
20 minutes at 22 °C and pH 4. 3 silver could be quantitatively adsorbed by nano B,0,/TiO, compos—
ite and the adsorption capacity was obtained to be 11. 72 mg/g. The adsorbed silver could be eluted
from the surface of the absorbent with 0. 1 mol/L. HNO, - 0. 05 mol/L thiourea(1 : 4). Under the
optimum experimental conditions the calibration curve was linear over Ag” concentration in the range
of 0.01 —4.00 mg/L. with a detection limit(35) of 2. 01 wg/L. The RSD(n =11) for determina—
tion of 0. 4 mg/L Ag™ was 1. 8% . The spiked recoveries ranged from 95% to 105% . The method was
applied in the determination of trace silver in slag samples with satisfactory results.

Key words: nano B,0,/TiO, composite; separation and preconcentration; flame atomic absorption

spectrometry (FAAS) ; silver
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0, B,0,/TiO, — Mg
Zn0 - B,0,/TiO, Li,Ti,0, " TiO, . . . .
o TiO, o
B,0, /TiO,
1
1.1
Zeeman180-70 ( ) 328.3 nm
5 mA 0.4 nm 2.2 L/min 9.6 L/min 7 mm; Ag
( ); FTdR1710 ( PE ); JSM-6610LV
( ); NOVA=2200 (Quantchrome Inst ); SHA-C
( ); HJ3 ( );
PHS3D pH ( ); 800 ( )o
(1 g/L): 1.574 ¢ AgNO; 200 mL 0.1 mol/L HNO,
1 000 mL 0. 1 mol/L HNO, o
; - (pH 4.3): 0.2 mol/L
0.2 mol/L V Vo =3.71:6.3 ; N N
1.2
1.2.1 B,0,/TiO, 250 mL 15 mL v 10 mL
3¢ 105 C 30 min 12.5 mL v 0.5 mL
0.25 mL 100 C 3h 100 C 24 h
450 C
B,0, /TiO, o
1.2.2 Ag”* ( Ag” ) 25 mL
- pH 4.3, 0.0200 ¢ B,0,/TiO, 22 C
20 min 2 5 mL 0.1 mol/L HNO,; —0.05 mol/L
(1:4) 10 min (FAAS) Ag’ o
2
2.1 B,0,/Ti0,
B,0,/Ti0,
( D « 2). 1
B,0, /Ti0,
60 nm
o 2 1196 em™ 1405 cm™
BO, B-H
Bt B -0 -Ti ?
2261 cm™' B-H B3217
em ! Ti — OH WDl mm SS30 000 0.1 oy m——
B,0,/TiO, 1 B,0,/TiO, SEM
BET 112. 99 m? /g Fig. 1 SEM image of nano B,0,/TiO, composite
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2.2 B,0, /TiO, 16]
B,0,/TiO, 12
o 0.100 0 ¢ B,0, /TiO, 2 g 2261
HCl 10 h -
4_
« D T il
n_
B203 3500 3000 2500 rr/”n_IZUUU 1500 1 000
pH 4.0 10 h 2 B,0,/Ti0,
0. 299 Fig.2 FT - IR spectrum of nano B, 0, /TiO, composite
. o
o 1 B,0,/TiO,
2.3 Table 1  Stability of nano B,0,/TiO, composite for acid
. Concentration of HCI Reduced amount of
2 ng/L Ag 25 mL c/(mol * L’l) adsorbent m/mg
Lox10"* 0.29
. 3 . pH 1.0x10 72 0.86
0.1 2.1
4.3 0.5 5.5
pH 4.3, 1.0 12.3
2.4
pH 4.3 2 mg/L Ag”
100
° R 904
22 C b
. 22 Z 80
. i
4 4 < 707
15 min 60 T T T T 1
20 30 40 5.0 6.0 7.0
99% pH
20 mino
3 pH
2.5 Fig. 3  Effect of pH on adsorption rate
HNO,. HCl. Na,S,0,. NH,CI. N
HNO, - HCI - 7 Ag® 100
( 5). 0.1 mol/L o
HNO, -0.05 mol/L o 2
HNO, i
0. 1 mol/L HNO, 0. 05 mol/ % w0
. + =
L 1:4 Ag 20
2.6 . °0 o I T

5 mL 0.1 mol/LL HNO, - 0.05
10 min Ag”
Ag”

mol /L

t/min

Fig. 4 Effect of time on adsorption rate
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2.7 100
20 mg/L. Ag” 1. 2. 4. o
6. 8. 10 mL 50 mL pH
4.3 0.010 0 ¢ B,0,/TiO, S 601
2 C 20 min . FAAS = ol
Ag” B
(@: Q=(py—p)V/m Po~ P =
Ag” (mg/L); V 0
(mL); m B,0,/Ti0, (mg) . R L
Q Q. S
B,0;/Ti0, Ag” Fig. 5 Choice of eluants
11.72 mg/g. a. HCl; b. NH,Cl; c¢. Na,$S,04; d. HNO;; e. thiourea;
2.8 f. HCI - thiourea; g. HNO; — thiourea
0.4 mg/L Ag”
o + 5% Na*. K™\
CH,COO0" . NO; 1000 Mn®*. Mg’*. Ca’*. Ba’*. Zn’* 800 AP’* 500 Fe'* 400
Ph** . Cu®* 250 Mo** 200 Co** . Cr'" 50 Ccd®* 20 P**. Pt 10
Auv’t. Hg'' Ag® o
2.9
Ag* 0.01 ~4. 00 mg/L
A=0.226 0 p(mg/L) —0.001 1 r=0.999 2 (3o) 2.01 pg/L. 0.4
mg/L. Ag”’ 11 RSD 1.8%.
2.10
2.000 g 200 mL 15 mL.  HNO,
10 mL  HNO, HNO,
2~3 100 mL . Ag*
Cu(DDTC), 10
2. (GBW07205)
3. o
2 Ag* (n=3)
Table 2 Determination of Ag” in slag samples and its spiked recovery (n =3)
Sample Found ) RSD Added_ Total fourid Recovery Cu(DDTC), analysis
wi(pugg™") s, 1% wi(pgg") wi(pgg™") RI% w/(pgg™")
Slag (1) 8.33 3.3 5 10 15 13.09 18.82 23.53 95 105 101 8.47
Slag (1) 7.52 3.9 5 10 15 12.41 17.82 22.60 98 103 100 7.63
3 Ag’ (n=5)
Table 3 Determination of Ag” in standard sample(n =5)
Standard sample Found RSD Standard value Relative error
w/(pg*g) 5./ % w/(pg > g) " (%)
GBW07205 19.26 2.7 19.4 -0.72
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