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The selective determination of inorganic arsenic(IIL,V) and total organic arsenic in high salts
wastewater by graphite-furnace AAS has been developed. The selective separation of inorganic
arsenic in the presence of dimethylarsinic acid, monomethylarsonic acid and p-aminophenylar-
sonic acid was achieved by lanthanum hydroxide coprecipitation at pH 12 or more. Organic
arsenic compounds were distilled as chloroarsine compounds by reductive distillation using
tin(II) chloride under 2.75 M HySO4 and 4 M HCl. The developed method was satisfactorily
applied to real high salts wastewater. The detection limits(30) were 0.3 g dm™® for inorganic
arsenic and 2.3 pg dm™? for organic arsenic.

Keywords : graphite-furnace AAS; lanthanum hydroxide coprecipitation; reductive distillation;
inorganic arsenic; organic arsenic.
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Table 1 Operating conditions
Analytical line 193.7 nm
EDL power 4.3 W
Slit width 1.3 nm
Argon gas flow 200 ml/min
(stopped in atomizing)
Cuvette pyrolytic graphite tube (type A)
Drying 70~ 120C 50
Ashing 120~ 800C 305
800~ 800C 205
Atomizing 2800C  7s
Cleaning 2900C 45
Cooling 5s
Injection volume 20l -

Chemical modifiers Mg 800 mg 1™ + Pd 30 mg 1™
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1. Round-bottom flask, 500m!
2. Thermometer
3. Liebig condenser
4. HNOs(1+3) 40 mi

for absorption of H2S gas
A. Glass-wool jacket
B. Meker burner

Fig. 1 Apparatus for reductive distillation of organic
arsenic compounds
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Fig. 2 Coprecipitation of arsenic compounds with
lanthanum hydroxide

(A) Effect of pH on the recovery of arsenic; (B) Effect
of the amount of lanthanum collector. Sample solu-
tion: 200 ml artificial wastewater (2(w/v)% NaSOy);
Arsenic compounds: ¥ As(III); 4 As(V); O DMA; @
MMA; & p- APA; As taken: (A) 1.0 ug (La(II)
added, 10 mg), (B) 10.0 ug (pH 12)
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Fig. 3 Chemical forms of organic arsenic compounds on the reductive distillation
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Fig. 4 Representative reductive distillation curves

DMA taken: 5.0 ug as As; Initial conditions: 0.2 M
SnCly, 4 M HCI, 2.75 M HySOy; Sample solution: artifi-
cial wastewater (the same as in Fig. 2) O 100 ml, []
200 ml, & 100 ml (in the absence of SnCly); Vapor
temperature: @ 100 ml sample, B 200 ml sample
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Initial concentration of reducing agents / M
Fig. 5 Effect of reducing agents on the reductive dis-
tillation of organic arsenic compounds

As taken: 5.0 ug; Organic arsenic compounds: O
DMA, @ MMA, & p-APA; Reducing agents: (A)
tin(II) chloride, (B) sodium hypophosphite; Sample
solution: 100 ml artificial wastewater (the same as in
Fig. 2)
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Fig. 6 Effect of the composition of arsenic com-
pounds in wastewater on the selectivities of inorganic
and organic arsenic

(A) Recovery of arsenic(V) in the presence of organic
arsenic by lanthanum hydroxide coprecipitation; (B)
Recovery of organic arsenic in the presence of
arsenic(V) by reductive distillation after lanthanum
hydroxide coprecipitation. As taken: (A) 1.0 pg
As(V), (B) 1.0 ug As(org.); Organic arsenic: O DMA,
® MMA, & p-APA; Sample solution and separation
conditions: the same as in Table 2
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Fig. 6 127”7,

Fig. 6(A) 1Z1&, 1pg As(V) OKEBILT v & v ks
~D DMA, MMA, p-APADKADEFROEZEEZRL
72. MMA, p-APA 5 REEAZMZ HHMFICL Y EBREL
5.2 @ %R L7225, DMA E#RR7z 1000 o L&
T TREI o Tz,

Fig. 6(B) 121, 2-3 DFHERIEICL B RE L Tlpg
® DMA, MMA, p-APA D% 4% HHECEOSME~D, HH
eR(V) ORFEROEEELR L. 75 VKR 5 mg
HWL L&, SERTICOERCEORFIEELL

Table 2 Effect of foreign substances

Foreign substances AV As found (n = 2) /ug [recovery, %]

added/mM As(ITLV) Organic As
NaNO; 50 0.97 [98] 1.93 [971
100 0.97 [971 1.264 [63]
1.0 0.23 (23] 2.85 [143]
Ca(ll) 1.0 1.04 [104] 1.98 (971
Mg (II) 1.0 0.945 [94] 1.935 [97]
Fe (IIT) 1.0 0.99;  [100] 1.83, [92]
Zr(IV) 1.0 0.92, [93] 1.81, [91]
Citrate, 3Na 0.1 0.94 [94] 2.01; [101]
Tartrate, NaK 0.1 0.89 [89] 1.75 [88]
EDTA, 2Na 0.1 N.D. (0] 299,  [150]
01" 083" [84] 22921, [111]

As taken: As(III) 0.50 pug, As(V) 0.50 g, As(DMA) 1.0 ug
and As(MMA) 1.0 pg; sample solution: 2(w/v)% Na,SO4 100
ml; La(Ill) 5 mg (pH 12.6); reductive distillation conditions,
tha same as in Fig. 3; ) Lanthanum hydroxide coprecipi-
tajon after boiling for 30 min with 1 g (NH4)S:Os under 0.05
M HsSO,.

Table 3 Analytical results of wastewater samples by the developed method

As taken/ig dm™?®

Av. As found (n = 8)/pg dm”* (recovery, RSD)

As(III), As(V), DMA As(IILV) Org. As
Artificial wastewater, 100 ml
2.0,2.0,10.0 3.7, £ 0.2, 10.25 = 1.4,
(93, 5.6) (103, 14)
10.0, 10.0, 50.0 20.8 = 0.75 45.0 = 1.05
(104, 3.6) (90, 2.4)
Wastewater treated by iron powder method, 50 ml {33400 mg dm™]
0,0,0 N.D. 9.3, = 2.6
10.0, 10.0, 40.0 20.35 £ 0.1 47.39 = 2.64
(102, 0.56) (95.1, 5.9)
Washing water of exhaust gas of incinerator, 50 ml [9800 mg dm "]
0,0,0 N.D. N.D.
10.0, 10.0, 40.0 20.0 = 0.8 33.9 = 3.3
(100, 4.4) (84.8,9.8)

Artificial wastewater: the same as Fig. 2; La(Ill), 10 mg (pH 11); reductive distillation conditions: the same as in Fig. 3; [

residue on evaporation.

1, total
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BFR TGS X 2 BRI R K OB L E(ILY) L AL OSBRI, KBTS v
& IR L AR VDRI ER A Lz, YRATNT VY VR, B AFNT Y VR, p-
TI) 7o VTV YEBITFOL 1T, ERCRIEIKERILT vy bR (pH 12 PLL) TERIRKIZHS
HMCeE., BEReRESHLBOBREEE ST E 275 M HySOs, 4M HCL & L, 3HAEE—A
AEFMLUCEITHEE TS &, SABeEl7ou7 VY VHEE L TERNICHHES N, ZoEEvRE

LHEBEROGRIEREZ BRREOEREKICRIFICHEATE .

BEARERE 100 ml I2 DWW T ORBBBRR

(80) &, EHELFERTIZ03, ALIERTIE23ugdm *Tholz.
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