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Schematic diagram of apparatus used for
hydrogen selenide generation and atomi-
zation

A : Heated quartz cell unit; B : Cell temperature and
C : Hydrogen selenide gene-
a : Quartz cell (¢ 17 mm
c : Pressure con-

gas flow control unit;
ration and collection unit;
X240 mm);
troller; d : Carrier gas flow meter; e : Anal. gas flow

b : Electric furnace;

g : Flow-way
h : Pressure gauge; i : Buffer tank;
k : Magnetic stirrer

controller; f: Anal. gas flow meter;

change cock;
j + Hydrogen selenide generator;
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Fig. 2 Effect of concentration of hydrochloric

acid on absorbance
Se : 0.5pg
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Fig. 3 Effect of cell temperature on absorbance
Se : 0.5 pg
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Fig. 4 Effect of analytical gas flow rate on
absorbance

Se : 0.5p,g
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Table 1 Effect of diverse elements

Se found (pg)

Element Added as Added (pg) Ton-exchange Not

separated separated
Fe FeCl, 10000 0.53 0.56
5000 0.53 0.49
1000 0.53 0.56
Mn MnCl, 1000 0.49 0.37
Cu CuCl, 1000 0.49 0.13
Pb Pb(NO3), 1000 0.52 0.57
Ni NiCl, 1000 0.51 0.45
Mg MgCl, 1000 0.49 0.51
Co CoCl, 1000 0.51 0.58
Al AlCI, 1000 0.49 0.50
Hg HgCl; 1000 0.35 0.04
100 0.47 0.20
Ba BaCl, 500 0.52 0.49
Cr CrCl; 1000 0.48 0.37
Mo (NH,4):MoOy 1000 0.48 0.48
\Y% NH,VO; 1000 0.51 0.51
K Kl 1000 0.51 0.51
Na NaCl 10000 0.52 0.52
1000 0.51 0.51
As K3AsOy 100 0.51 0.53
50 0.51 0.52
Sb SbCl; 50 0.51 0.52
10 0.51 0.51
50,2~ H,S0, 5000 0.51 0.52

Se added : 0.50 pg

Table 2 Determination of selenium in ambient

particulates

Sample Se added Se found
H.V.-1 (1/4 filter) 0 4.7 ppm
2¢ 7 ) 0 1.1 7

3¢ 7 ) 0 5.9 ~#

4C 7 ) 0 14.3 7

5 7 ) 0 6.4 ~#

6(C 7 ) 0 18.9 7
A.F.D. ( 0.5g ) 0 0.95 pg
« 7 ) 0.5pg 1.55 #

« 7 ) 1.07 1.89 7

H. V. : High volume air sampler; A.F.D.: Air filter dust

¥ CA (A-F.D.) £onT, 2:2 OFGETHITER
LR % Table 2 2R L7z

A.F.D. ZHWT 2 LRGN LcEERIX, MExaRE
102, IR TH o7z, 7o, ZODBREX ST LoMEX
D LBEERB O R — T L5 E TABAZIVIOLE
bhs.
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e VT BRI & B KGH CARO M+ L
L OERE COWT R L. TORKE, REMIL 1
bg/25 ml % CRBHERTR Lz, X 1% BIUC X 2 RIS

KAGAKU Vol. 27 (1978)

1T 5ng/25ml THYH, 0.5pg/25 ml OIE#ERE It X 5
10 [E#2 D E LOFEAEIX £2.5% DINTH -7z B4
CARMABIIE A T A SR BEHT A Z LTk b, JKER
an pAogk i), <oxoAD), A, 2o a
(III), =9 &), a,u k(1) OBE 5ELITH
iz, —F v, 7oFE LT RTLECREEE- AR
IKBKG B E T-> T B ed Sy, LETHE
FEAEHE L. ERHECORERRODEKE
RS XD/ 2750 L R EEERINES
fTo0ehy, Ny 20539 RITGEAERL, EHERM
CEBHEEDIRERE FER—THD, K&BLAHD

CMERLVUOERREE LTHERTH - 2.

ROMEEVE, 8, = oA, axuvh, i, Yona,
KERIE EDEIFEA X i XD EBER»NS D, Th
LD EEA A & Sl En FRAINS Tk, &
i, ~NFo, EEMEREOHMEv LV DHTERE LT
AL LBbhs.
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Ion-exchange separation and determination
of selenium in ambient particulates by heated
quartz cell-atomic absorption spectrophoto-
metry. Takashi Yamasuice, Yukisato Omnmorto*
and Yasumasa SuiGeromr** (¥Hiroshima Prefectural
Research Center for Environmental Science, Minami-
machi, Hiroshima-shi, Hiroshima ; **Department
of Chemistry, Okayama College of Science, 1-1, Ridai-
cho, Okayama-shi, Okayama)

This method consisted of the consecutive three stages
of procedure, i.e., the separation of selenium with a
column of cation exchange resin, the conversion of
selenium(IV) to hydrogen selenide with a pellet of
zinc powder and binder, and the sweeping of selenide
into a quartz cell of atomic absorption spectrophoto-
meter. A given amount of particulate samples was
gently heated in concentrated nitric acid together with
a small amount of hydrogen peroxide in a water bath.
After removing the insoluble residue, the solution was
evaporated to dryness. The residue was taken up into
0.05 mol/1 nitric acid, and introduced into a column
¢ 0.8x12 cm, packed with Dowex 50WX8 {(50~
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100)mesh} in the hydrogen form. The effluent was chromium much interfered with the determination.
evaporated to remove nitric acid and the residue was (Received Jan. 30, 1978)
dissolved in 25ml of 3.5mol/l hydrochloric acid.
The solution containing less than 1 pg of selenium was

ut into a reaction vessel, a pellet of zinc was added
:fnd the solution was covered I:ightly with the plunger. Keywords
When the pressure guage reached 0.5 kg/cm?, hydrogen
selenide evolved was carried away into the cell with Atomic absorption spectrometry
nitrogen carrier. Selenium ranging from 0.1 to 5
wg was determined in this way with a error of 3 9.
Without the separation by ion exchange, copper, and Selenium (IV)

Ambient particulate

Ion exchange separation
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FEYABZRKIET 28I, ChiZ&Eh 2 TEHOBBERAC >V TURAHMES IR X VR

L.
AVTIY T4 N E-TRARREALE - 25K LI 25 BoTEEL L&~ 100pug Fo@E5IZHML,

FZRSBEER R OCREDE L LTHR~< 72y ALRELGKAID) % 2mg immLiaRE, TioE
HREEOELT vE=w A, ITEERED E{LY F 4% 0.1mmol BELXFISARBLTANL
7. ThooRXBIETRT2:B 18 LTHEL, To—2%KIBEXKELL, 35 —FHiExtBARKELE

LT, Thfh T s L.
FORR, W~/ 2y AR K HEERNE LB eRAID, £ vy AV), & vy (VI) 28 749
5 89% OMOEINEZR L, X, Eksk(IIl) #RSWEA L LABE, X, ZhiTibs vy
AR HEIELES, bEAID, vx(V), srvva, L (IV), & Vv (VI) 3 559% 7 5 949,
ThHotr. COMDOTERIZOWTIE 95% Bl EOMINESE Shc. Hkg(Il) wEbyvE=v
ANFHFETLEEE, ~BRCENEXAETETT2HEAPED L. REBHEREZERS & L, g
HEBROBKEELRIBECAOKILEZBE LT, ThiZEMORE LOkELsAID) CRBHEZ K
xR cRELEdI) oroEsds, TORNBCEFRELREZIRD LN 5 2.

- v a, ROELEAID) ofFETT, 25 @omEic
s DWTIHAHMESGITIRIC X B RTEREZ T 7. Fiiiik
AR, ByALEE, RERLER S oA fAelEY, /i SRAID) 2EERE T SHEECEbY Vv A, TEL
HEDY, Z LTRRQURPIR IR E I & OREAED, TR AR EOEEE, £ UTKREMHERE RS
F OMMOTTERSITORIAEEE LT, JKRKR{LES LiE L, SELEBHNZESOATPE CACENDRE L
LERVWHRTWS. JIBRILEORE, KICHEHE, R T, BIPHERZ, ThhFEIERBEEORERD B
Bk EE, RIGIBEE E OMERRGESEI oW TiE, Biie ETELhDOTHRETS.
% ORFAPEINRTVE9"9. L L, TOKOLE _
BRI DWW T O 1T el /b fn 0810, 2 E B
AR TIE, A ETKGHEERIE LTOWE~Y 7 4 2.1 ¥ =

* P THEREREIERT - KERME A BK INRET i AR - R RERERFIEEEREFF, KUR (5
1-5 MW), FE&#i%eE Pn-3 (h@FR 2.3x108n cm-2
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