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Fig. 1 Schematic diagram of injection system piping connection
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Table 1  Port position of hydrogenation gas
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Table 2 Comparison of signal strength under different pressures

PRESFORE MR S EARD R As Y5 SIRE

(MPa) (mL/min) (mL/min) (cts/s)
0.16 560 570 154
0.14 490 486 308
0.12 436 440 483
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Table 3~ Comparison of signal strength with different injection

methods
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Fig.2 Effect of coexisting ions
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Table 4 Standard curve and detection limit of the method

3 FEoHT

AR 1.2 R A S B IR AT 7 U 4
FRUEY) T GBW07402 . GBW07407 , GBWO7408, % 5
HRRCE s S A5 AR A AR 22 (RSD, n = 7)
INT 5% , ZIARAMERE L B AF I OC R M A AR S
WEEREAY) & RAAEE T LS T As 5
HoAth 2 Fob 2 a8 S0 2R 19 ) B 2

4 4k

AWFFEE L i ICP - OES { By sEFE R 4,
$¢ HG 55 ICP - OES [Alf T4, S2 8L T 5 S Abon %
HZMERIOuR RN E , ik T LATE HG - ICP
- OES HAERIIE ) ST R A REN & 2 4 JF o0
FHMI, A HG - ICP - OES ) i R A T — Ff

. . N PR B Vi
RE spEEAR moemzc IR R, 4 T BAE B4 HG - ICP - OES £
As A=11.105p —6.0138 0.9995 0.8 PR S S e R 5 2R 4 JE oo 2 RN T /Y
Cu A =5258.1p +90.208 0.9999 1.2 i
Pb A=173.6p +0.896 0.9998 1.6 TESL R AT AR, 75 BRI AT il
v A =4657.6p —34.242 0.9998 0.4 S — ; e s
N e 8’3 o 00002 o B2 4 Jm T R A R AR A, X TR TR S
i = .8p - . . . f SR 5 4
Zn A'=2299.8p +51.486 0.9998 1.7 BRI RE AR S 1T5 18
25 bRER HrEs R
Table 5  Analytical results of the standard materials
GBW07402 GBW07407 GBW07408
LR INEE 7 RSD VN 5 RSD TAE(E BUREL(E) RSD
(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) (%)
As 13.7 13.0 1.09 4.80 4.30 4.5 12.7 11.8 3.43
Cu 16.3 5.1 1.41 97.0 94.8 2.15 24.3 24.0 4.04
Ph 20.0 19.4 3.61 14.0 14.4 4.01 21.0 20.5 2.57
Zn 4.0 41.2 1.41 142 143 2.69 68.0 69.7 1.52
v 62.0 63.4 1.92 245 240 2.83 81.0 84.3 1.37
Ni 19.4 19.1 3.41 276 288 2.24 31.5 30.2 4.04
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HIGHLIGHTS

(1) Injection device for ICP — OES was improved to have the functions of introducing atomization gas,
hydrogeneration reaction gas, and liquid discharge.

(2) The influence of coexisting ions and the interference of La and Dy on the determination of As were studied.

(3) HG and ICP - OES can be operated simultaneously for the simultaneous determination of As and multiple metal
elements.

(4) The method provided a novel approach for the simultaneous determination of easy hydrogenation elements and

multiple metal elements.

ABSTRACT
BACKGROUND: Hydride generation — atomic fluorescence
spectrometry (HG — AFS) is widely used for the determination

Atomizing
chamber

of arsenic in soil. Inductively coupled plasma — optical emission

spectrometry (ICP — OES) is widely used in the simultaneous
| Hydrogeneration
arsenic is slightly higher. The combination of hydride generation | path

technology and ICP — OES has been widely studied, which can
greatly reduce the detection limit of arsenic and yield the

simultaneous determination of arsenic, antimony, bismuth, —
Liquid waste

mercury and other elements. However, the combination

determination of multiple elements, but the detection limit of

AN
technology can only be used to determine easy hydrogenation elements but it cannot simultaneously determine easy
hydrogenation elements and difficult hydrogenation elements.

OBJECTIVES; To obtain the simultaneous determination of arsenic and various metal elements in samples by one
dissolved sample and one apparatus.

METHODS ; The soil samples were dissolved by hydrofluoric acid, nitric acid, perchloric acid and hydrochloric
acid, followed by the addition of thiourea ascorbic acid solution to reduce arsenic to +3, by using 10% hydrochloric
acid as the dissolving medium. The elements were determined by double flow method at the same time.
RESULTS: For the coexisting ions in the solution, La and Dy higher than 1. Omg/L had interference on the
determination of arsenic. These elements had no effect on the determination of arsenic, when K, Na, Ca, Mg, and
Fe concentrations were lower than 50. Omg/L, Pb, Mo, Zn, Cu, Ba, Ti, Mn, Ni, Sr, V, when Cr concentrations
were lower than 20. O0mg/L, and Co, Ag, U, Cd, Li, Au concentrations were lower than 10. Omg/L.
CONCLUSIONS: This method improves the sensitivity of arsenic and has the advantages of multi — element
simultaneous determination. It can simultaneously determine trace arsenic and difficult hydrogenation elements such
as copper, lead, zinc, nickel, and vanadium. The relative standard deviation (RSD) of the method is less than
5% . This method is confirmed by soil standard materials and is proved to be reliable and suitable for the

simultaneous determination of trace arsenic and other elements.

KEY WORDS: soil; arsenic; metal elements; simultaneous determination; hydride — generation determination ;

inductively coupled plasma — optical emission spectrometry
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