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Determination of antimony(III) and antimony(V) in fresh-water samples by
AAS equipped with a quartz cell in an electric furnace
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For the determination of total antimony, the operating conditions of a hydride genera-
tion system were investigated. The total antimony was determined by 2 M hydrochloric
acid and a 1% (w/v) sodium tetrahydroborate solution in a 0.125 M sodium hydroxide
solution after adding potassium iodide and conc. hydrochloric acid to a sample solution
{ultimately: 5% (w/v) KI, 0.60 M HCl} and standing it for 15 min. The detection limit
and precision of the method was 0.07 ppb (3 0) and *2.3% , respectively. For a dif-
ferential determination between antimony(III) and antimony(V), the concentration of
acidic solution was investigated. By using a 0.10 M hydrochloric acid solution, anti-
mony(III) was separated from antimony(V). The detection limit and precision of a dif-
ferential determination was 0.19 ppb(3 0) and =+ 3.1%, respectively. The antimony(V)
was determined by subtracting the concentration of antimony(IIl) from that of total anti-
mony. The method was applied to the determination of antimony(III) and antimony(V)
in a river-water sample and ground water samples from mines. Although antimony(III)
was not detected in the samples, antimony(V) was detected in the range of 5.53~ 6.00
ppb in the mine ground-water samples.

Keywords : differential determination between antimony(III) and antimony(V); total
antimony; AAS; stibine generation; river water and ground waters from
mine.
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L, KT 100ml IFHERL 72 (1000 ppm, 3 M HCL).
FEBRITIE, COBRKREBEERRL, 100 XV 10 ppm &
Wi 3 M IRRRIBIRE LTz,
TVvFEY(V) BERK: CuT v FEVEBRID Y
L (AN 8198%) 22.03mg Z/KTEM UL, 100ml I
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FhIeRarvEFT )7 A (STB) (1.0w/v%)
VAWK : STB (FIESi3EEY) 1.0g RUUKERILS ) v A

05g ZAICHEML, 1000ml & Uz, Z OBERIXRE

DERERRBLU 2.

I H UYL (30w/v%) B G obh ) T A
30 g ZKITHEML T 100 ml & U7z, 2 OBERIEEERD
BOREERBL L 12,

pH 7 EEHR'®: ) VEB— N U Y L 04536 g R IKICHE
fEL, 100ml & U2 (ABK). VYyBIKEF VY
5 04734 g ZIKICHBHEL, 100ml & LTz (BIEK). A
RO BEBWE 1:2 0R&ETREL.
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BEah, KZESBELTNSE. BEKD ) I veal
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Fig. 1 Effect of sampling times on hydride

generation-AAS
[7: Sbh(III), 20 ug 1™ .

Table 1 Instrumental conditions for antimony de-

termination

AAS (Nippon Jarrell Ash, model 780)

* Wavelength of hollow cathode lamp Sb 231.1 nm
Electric current of HCL 10 mA

Hydride generation apparatus (Nippon Jarrell Ash, mod-

el HYD-10)
Argon pressure 3 kg em™
Argon flow rate 0.15 ml min~
Sampling time 20 s

Electric furnace (Nippon Jarrell Ash, model HYD-20)
Temperature 1000°C
Quartz cell 10 mm i.d. X150 mm length
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Fig. 2 Effect of the concentration of sodium tetra-
hydroborate

[0:1%;<: 25%; O: 5% of NaBH, solution with
5% KI and 5% HCI solutions
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Fig. 3 Effect of the concentrations of reducing
agent, KI
M KI0%,HC10%;: KI0%; O: KI 1%; &
KI 3%; B: KI 5%; @: KI 8% and 5% HCI
solutions

WAL, WTQOBBEILSVTLEESROHN
otz LIBOERITIE 20M BEBAKRZHAVWS C
LUt TYFEV(UD) 2 ppb BERIC L BHKKOD
BHBRR RO SFEE L 0.07 ppb (30) KU £23% T
Hol.
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M OEBEHNWSZ EIZUT.

3.3 FoFECHUNERORBERME

MEE CIEBINET VY FEY (T FEV
ROTvyFEY(V) OARR OEBRUTT VT
v (111) OFEBORERNF%E Table 2 KL LB, T
FEVV) B, BELLLTVFEVEDRPOT VT
FY(I) BARELELC&EICEVKRDI. TYFE

NI | -El ectronic Library Service



The Japan Society for Analytical

Cheni stry

834 BUNSEKI KAGAKU

150

100—qi}E}Ef:H]””{j_~———_——#—’—_{j

504

Relative absorbance

2.5

Conc. of HCl /M

Fig. 4 Effect of the concentration of hydrochloric
acid

<&: 10 ppb of Sb(III); [J: 40 ppb of Sb(III); O:
10 ppb of Sb(V); &: 40 ppb of Sbh(V)

Table 2 Operating conditions of differential deter-
mination for antimony(III) and anti-

mony (V)

Total antimony {Sb(III) and Sb(V)} determination
Hydrochloric acid as carrier 2.0 M sol.
STB sol. 1% (w/v) sol. in 0.125 M NaOH sol.
Sample sol. containing HCl 15% (v/v)l and KI {5%
(w/ V)t

Antimony(I1I) determination
Hydrochloric acid as carrier 0.10 M sol.
STB sol. 1% (w/v) sol. in 0.125 M NaOH sol.
Sample sol. containing pH 7 buffer {10% (v/v)} sol.

STB: sodium tetrahydroborate

o (I11) 2 ppb BEMEHEIC K 5 AEE DM HIRF B O HTH
BEi3 0.19 ppb (30) KU £3.1% TH-TZ.
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Table 3 Effect of various elements on the absorb-
ance for antimony (I1I)

Added Relative absorbance,
Ele- Com- Amount %
ment pound as element, e,
ppm A B
Na NaCl 100 96.1 100.0
K KCl 100 96.1 100.0
Ca CaCly 100 100.0 97.3
Mg MgCls 100 102.0 102.7
Si NaySiOs3 50 94.1 94.1
Al AlCl3 50 98.0 102.7
Fe FeCl; 50 2.0 100.0
Ti Ti(SO4)2 50 90.2 98.6
P NaHPO4 50 98.0 104.1
Mn MnCl, 10 103.9 101.4

Sb(ITI): 10ugl™ !, A: without KI, B: with KI;
Interference was completely eliminated by the addi-
tion of 1.4% KI to a 50 ml sample solution.
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TR EOEES 10 TR OV THELROXEE
RBE L7, EHE% Table 3 IX/ARF. Table 3 &1
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v FE Y (II) ® 1000 fEEOK ) OADTER,
avfbh U Y s Lalw/y) % OEINCEVIHET S C
EMTEL.
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Table 4 Analytical values of antimony(I1I) and antimony(V) in ground and river water samples

Added, ppb Found, ppb
Samples e
: Sh(III) Sbh(V) Sb(I11) Sh(V)
Ground water no. 1 — — ND 6.00£0.14(n=2)
Ground water no. 2 — — ND 5.5340.14(n=2)
River water — - ND ND (n=3)
River water 5 5.321+0.12 ND (n=3)
River water — 5 ND 5.07+0.07(n=3)

ND: not detected (<0.19 ppb)
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CRITH, T I RORIBS )Y AERIT A ETRETHKEILT VFEY (RFVY) &
TN TYEEDESIFT 1000°C ISR S NI TR VICEAL, BTFRHEENEL 2, 7> F
Y (V) BRTYFEVIL RV V) BEVTYFEY () BEELEIK & E0Rnr, iy S5y
1.83ml (20 BEORE]) 12k 57 ¥ FE > (I1) 2 ppb MUK I & 5 AEE OB HIRFR OB R 14
0.19ppb (30) RU+3.1% THolz. X, &7 ¥ FE > OBRHBRR COHREE 2 0.07 ppb (30) R
O £23% THote. kg BEKER GAJIK, RS L R ok) AU SR, Wk cRT Y FE
) RUT Y FE 2 (V) EFRBRITH o 7205, R TFA TR 5.58~6.00 ppb DT ¥ F %
(V) ZRHU.

NI | -El ectronic Library Service



