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ABSTRACT. A method of selective determination of inorganic and organic mercury compounds has been

described. The CHCI, solution of a high molecular quaternary alkylammonium salt, Aliquat 336 was used for the
simultaneous preconcentration of both inorganic, Hg™ as its thiocyanate complex, and organic mercury com-
pounds, CH;HgCl and C,H,;0,HgCH; by extraction from their aqueous solution. Selective separation of the inor-
ganic mercury from the extract was followed by stripping with 3 M HCIO, solution for the subsequent de-
termination by CVAAS. Organic mercury was also determined by CVAAS after removal of CHCl; solvent from
the extract and decomposition of the residue with 4% KMnO,-1 M H,SO,. The mixtures of inorganic and organic
mercury compounds contained 1.0 pg as Hg in 50 mL of sample solution(0.02 ugHg/mL) were analysed within
+ 6% by absolute errors.
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Table 1. Instrumental Parameters for CVAAS Determin-
ation of Mercury

Wave length (nm) 253.7

Slit width (nm) 0.5
Light source Hg photron HCL
Lamp current (mA) 3
Sample volume (mL) 10
Stirring time (min) 2

N, gas flow rate (L/min) 25

Absorption cell (mm) 120x 12 (closed cell with

quartz window)
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Fig. 1. Effect of SCN~ concentration on the extraction

efficiency of inorganic mercury. Aq. soln.: 50 mL of 0.02

ugHg"/mL, 0.3 M HCI, org. soln.: 10 mL of 1%(V/V)

Aliquat 336 - CHCls.
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Fig. 2. Effect of acidity on the extraction efficiency of
inorganic mercury. Aq. soln.: 50 mL of 0.02 ugHg2+/mL,
0.05 M KSCN, org. soln.; 10 mL of 1%(V/V) Aliquat
336 - CHCls.
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R;R'N'Cl,, + M - Ly @ RR'N'M - L, + Clgy (3)
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Fig. 3. Effect of Aliquat 336 concentration in CHCL: on
the extraction efficiency of inorganic mercury. Aq. soln.:
50 mL of 0.02 pgHg™/mL, 0.05 M KSCN - 0.3 M HCl,
org. soln.: 10 mL of 1%(V/V) Aliquat 336 - CHCls.

A 1%(V/V) Aliquat 336-CHCL,Z A 3}e]=d] 10 mL
2133224 A 357} o] FoH )
RS20 & U B8, T4, Hg'olee
%A AF3 upelzlo] Hg(SCN),' o2 gHEoxl &
Aliquat 3360l EA}3|3b-g02 fr|gdZgo g
F2cT B 5 gle T fo152024 o)A
A8 3k CH;HgClo| v} CH;0,HgCeHs 2+ #-7] 34
AL &2 CHCLL 2 AHFAQ] F&o] 715319
71 @l F71928 FE89 1%(V/V) Aliquat
336-CHClel £A17F il aelw Frl42s
22 3= 58929 271 & 0.05M KSCN-03 M
HCl §-A ol = 23 vhsll & kx| edofc}.
f7l52E f7]1 4422 23 CHCL 491& &
W AASE /7|2 f7laeE 33HE A Al
quat 3360] go} U7] W&ol AstAlR B3l g sl
F7)2Abee] ool o g gloo} CVAASHA] ol A
SnClyel] 2]3}ed #duk-g-o] A2kd o 2 dofidr}
$7182] 3, AHshA 24] HCI-HNOs,” HNO;-
H,80,, =& K,Cr,0--H,80,° 58 AJ3isle] mete
v} 917] A= KMnO,-H;S0, E3Fe70] 714 2 3tsl
Aot 23 KMnO,o) Fxe} HS0,.8 oFg w3l
A 7194 A1Eq A 4% KMnO,-1 M HSO. 8-



396 £ X

3~4 mL7} A &shoch.

2, 2390] Solalt AYBE FFUAA 47]
gojo] 12mLs} @ w7 CHOLE Z4AAS T
A HEHUA fAe] o] Mol G iR
4% KMnOs1 M H,SO£-9-& 234 7}514c}.

o] folg B2 10mLE HEI CVAASE +2
o F& 2l 7158 Los ALa

Zol20| g8t & AWAIN +YT T
o fo15esl Tergael Qo A58 3
234 W) ool &3t gol Lol thate] 2 e
A statet.

<1>

o oft

Table 2. Effect of Foreign Ions on Determination of Inor-
ganic and Organic Mercury (1 pug of mercury was taken)

Amount added Absorbance

Ions -
(fold as weight) [organic  Organic®
No addition - 0.72 0.72
Ca(II) 50 0.72 -
100 0.72 0.70
500 0.74 0.70
Co(1l) 50 0.72 -
100 0.73 0.70
500 0.74 0.70
Cu(Il) 50 0.70 -
100 0.72 0.70
500 0.71 0.71
Fe(I11) 50 0.75 -
100 0.75 0.68
500 0.76 0.70
Pb(1l) 50 0.68 -
100 0.69 0.70
500 0.68 0.72
Zn(Il) 50 0.73 -
100 0.75 0.72
500 0.75 0.73
Sulfate 50 0.70 -
100 0.68 0.72
500 0.67 0.74
Nitrate 50 0.71 -
100 0.70 0.70
500 0.69 0.69
Phosphate 50 0.72 -
100 0.73 0.70
500 0.73 0.70
Oxalate 50 0.73 -
100 0.73 0.71
500 0.73 0.70
Acetate 50 0.73 -
100 0.73 0.68
500 0.73 0.69
Tartrate 50 0.71 -
100 0.71 0.70
500 0.75 0.71
Citrate 50 0.74 -
100 0.73 0.69
500 0.75 0.70

*Organic mercury: CH;HgCl.
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Fig. 4. Calibration curve for mercury determination. Aq.
soln.: 50 mL of 0.05 M KSCN-0.3 M HC], org. soln.:
10 mL of 1%(V/V) Aliquat 336 — CHCl.
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Table 3. Results of Analysis of Synthetic Samples
Compound used (ug as Hg)
Sample Hgtottéall(en Inorganic Organic Hg Error (ug)
mixture (ug as Hg) & g found (ug) 4
g a5 T HeCl, CH;HgCl  C,H;0,HgCeHs
I 1.00 1.00 0 0 1.05 +0.05
II 1.00 0.75 0.25 0 1.03 +0.03
11 1.00 0.50 0.50 0 1.02 +0.02
v 1.00 0.25 0.75 0 0.98 -0.02
v 1.00 0.75 0 0.25 1.02 +0.02
V1 1.00 0.50 0 0.50 0.99 -0.01
VII 1.00 0.25 0 0.75 . 096 -0.04
VIl 1.00 0.50 0.25 0.25 1.01 +0.01
IX 1.00 0.25 0.50 0.25 0.96 -0.04
X 1.00 0.25 0.25 0.50 0.97 -0.03
XI 1.00 0 0.50 0.50 0.97 -0.03
o] A7) Wl o] F=] F2-8HE EFIF FE2 10mLe] 3M HCIOZ 13124 7Fs3ta
o AR TECl Ak AL STES 1B T 4% KMOC M HSOL 34}
7l 24 HegCLE, 77192284 CH; - Adstedct.
HgClsh CHHECH,0,5 747 ALgsledet. 17t 5 o] $715-2% 71529 Adddappye) = o
7143 f71529 S0mL A g4AFe " S WS SR °1V1 FEESY 5 WdE
Ao Hg2A 100pgel ST SR 24 9y o FRE ol A AT Aol o) e &
2o okg dejd] sl B ARE 2 2 AT WIS 2 {71929 Al ol 4E5 9l
S Ao 6%01ke vhehdeh o] WHoR 4 el A7

28] Aol o] 4d +

AFY 2)5e % 1%

9l.eeje}m Azkee).

2 £

gl ST P15 foleee A%
= AAES CVAAS(cold vapor atomic absorption
spectrometry)®. A1 =% Eaks]-—‘z e fElaledc)h
292 Hgo]&-& Hg(SCN) o]0

2 WEGS 1%(V/V) Ahquat336-CHCl;i e e
e AN f71eE SAEE FAC FEET
3M HCIO.Z HF&3d F7|52qt £4902 3
FEo fr)e23 Ry 5 doy frle
& $714902 Fhesto] CHCLE 34 A7 st 4%
KMnO,-1 M H,80,2 233 ¥ A 4 Qickh &
£9) AR Hae A2ETAL Ashd Aok
50 mL ~8-Fo) Hg&A 1.5 g olste) &o] &
FHAE A4S s849 2L 005M KSCN-0.3
M HClo] 2z Agkd el 22 10 mLY] 1%(V/V) Ali-
quat 336-CHCLZ 13] 24] 7}53lgdc) Al o
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