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Note 

Gas-liquid chromatography-mass spectrometry of organomercury 
compounds 

Recently there has been increased interest in the use of gas-liquid clrromato- 
graphy (GLC) for the detection and analysis of organomercury compounds in cnviron- 
mental samples l-lO. This technique is most widely employed for the determination 
of methylmercury content of fish 0. In a detailed study of thd gas chromatography 
(GC) of alkylmercury compounds, NISI-IL AND HORIMOTO~G suggested that the com- 
pounds decompose on the column. JENSENI” reported several potential sources of 
error in the cliromatographic analysis of environmental samples for methylmercury 
which were possibly due to decomposition of the samples. Prompted by these findings 
we report our studies of the GLC behavior of organomercury compounds. Analyses 
were carried out by the use of combined GLC-MS. 

Clzc&c&. Dimethylmercury and methylmercuric salts were obtained commer- 
cially. The phenylmercury compounds were obtained from Dr. A. W. GARRISON of 
this laboratory. All compounds were used as received. Reference mass spectra ob- 
tained for each compound by direct probe or gas inlet techniques indicated no 
decomposition or impurities. 

A$$amtm. For reference the compounds were cln-omatographed on a Tracer 
MT-zzo chromatograph equipped with flame ionization (FID) and 03Ni electron 
capture (EC) detectors. GLC-MS analyses were performed with a Varian Aerograph 
Model 1532-B gas-liquid chromatograpll and a Finnigan ro15SL quadrupole mass 
spectrometer having a gas jet separator and a Systems Industries ISO digital com- 
puter. 

Colan~rt cor~dz&‘o~as. Analyses of the methylmercury compounds were performed 
on a 6 ft. x & in. glass column containing Chromosorb W coated with 5% diethylene- 
glycol succinate (DEGS) (inlet temperature, 175”; column temperature, IGO”), A 
6 ft. x 4 in. glass column containing 3% OV-I on Chromosorb W (inlet temperature, 
zoo0 ; column temperature, 150”) was used for the phenylmercury compounds. To 
determine optimum column conditions, benzene solutions of methylmercuric chloride, 
bromide, and iodide containing 10-5 g of each had been injected on the DEGS column 
prior to combined GLC-MS analysis of the methylmercury compounds. 

Resdts 
Retention times for methylmercury and pllenylmercury compounds are sum- 

marized in Tables I and II, The data in Table I confirm the previously reported ob- 

-_-. 

l Mention of commercial products clots not necessarily constitute cnclorsement by the 
Environmental Protection Agency. 
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TABLE I 

ClaC~~~l’~c 01’ DI~f&Tl3YLLIBRCURY AND MIST11YLAllERCURIC SALTS 
--_ -.---_..-.---.-.-- -.---.--- ---- 

C~JWjJUl!~ld h?CtCJl/iCJJl tilJlC (JJZiJl) 

FID” EC@ 
--- ._.__...__ --__ ,__._... ..-. . . . _... 

CHDHgCl-l, (DMM) 0.6 ll 

CH,l-lgl (MMI) 3.7 5s 
Cl-l,HgOH (MMJ-I) 4-7 6.0 

CH,I-JgBr (MMBr) 54 6.0 
CH,l-lgOAc (AMMA) 4.9 nncl 5.6 6.0 

CH,l-JgCl (MMCI) G.0 60 

a FID dctcctor ctnploying on-column injection. Column 6 ft. x I/.+ in. glavs with 5% 
DEGS on Chromosorb CV (So-r00 mesh) at IGo”. Nitrogen carrier gnu, Go nrl/min. Inlcl: tcmlxr- 
aturc, x 75”, Flame ioniantion clctcctor tcmlxwturc, 175”. 

1~ I-pl injections of 0.01 M compouncl in bcnzcnc or hcxnnc. 
f2 x-p1 injccrions of 10-Q Ad compound in bcnzcnc or hcxnnc. 
(1 No pcnlc wi1s cIctcctccl. 

servation of NISII AX’D HORIMOTO~” that at low concentrations metl~ylmercury salts 
of all types give peaks having the same retention time. 

The GLC-MS data for dimethylmercury (DMM) and diphenylmercury (DPM) 
on OV-I show no peaks that indicate decomposition. ‘1’1~ chromatograms have sharp 
single peaks, the mass spectra of which are identical to those obtained by direct probe 
for DPM and from the literature for DMM1+go. 

However, the phenylmercuric salts were all found to undergo decomposition 
during chromatography. The GLC-MS data for phenylmercuric acetate (PMA) are 
shown in Fig. I. Peak I (Fig* IA) is phenylmercuric chloride (PMCl) (at/e = 316) 
as shown by its mass spectrum (Fig. IB). Similarly, peak z was identified as DPM 
(vvz/e = 356) by its mass spectrum, shown in Fig. IC. No peak (~rl./c = 33s) corre- 
sponding to the molecular ion of PMA appears in either spectrum. 

GLC-MS analysis of PMCI, phenylmercuric hydroxide (PMH) and phenyl- 
mercuric borate (PMB) resulted in peaks for both PMCl and DPM. As might be 
expected, PM13 and PMH did not elute and no molecular ion peak was found. 

TABLE II 

GI.C~*IJ*~ 01” 1~1DHENYLMi~RCURY AND 1~EIISNYLBI1ERCUR1C S,\LTS 
..--__.-.- __._.__.._...__.. .._... -_. .._ ---_..-._._ ..-. - _...... .-. 

Cvnl~Jorrnd R&&ion /iJnc (WJiJJ) 
--_-I---_.---.--_._.--- .-......-. 

C,HBHgOAc (P&IA) 3.3 and rq.5 
c,H,Hgcl (P&ICI) 3.7 ilncl 14.5 
C,l-JIl-lgI30, 
C”H,HgC,N, 
C,H,HgOH 

a FlD tlctcctor employing on-column injection. Column G ft. X x/4 in. glnss with 3% 
OV-i on Chromosorb W (loo-120 mcsli) nt 150~. Nitrogen ctwricr gas, 55 ml/min. lnlcl: tcmpcr- 
ntiirc, 200~. I%mc ionization clutcctor tcmlw~turc, 2o0°, 

1’ r-p1 injactions of 0.01 M compound in bcnzcnc or hcxnnc. 
0 Trncor MT-zzo, 
d No pcnlc was clctcctccl. 
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Fig. I. l?licnplnwrciwic acctntu. (A) Chromntogrn~n; (13) mnw spectrum No. 16 of pc,7lc I ; (C) 
mass spectrum No. 59 of pcalc z. 

Metl~ylmcrcury salts also dccomposcd during CLC, altllough methylmercuric 
chloricle (MMCI), methylmercuric bromide (MMBr), and mcthylmcrcuric acetate 
(MMA) each gave only a single cl~romatograpl~ic peak. 

Mass spectra of the peak from MMCl slmw the presence of: methylmercuric 
iodide (MMI) (~t/e = 344, 2074); MMl3r (nt/c =: 298, 17OA,); and MMCl (HZ/C = 254, 
37%). 

Mass spectra of the chromatographic peak from MMA revealed 110 molecular 
ion for MMA. However, the following components were detected: MM1 @r/e = 344, 
17%) ; MM& (tit/e = zgS, IO~/~); and MMCl (~rz/c = 254, 46%), 

Fig. z presents the GLC-MS data obtained for MMI. Mass spectrum 52 (Fig. zI3) 
of the first chromatographic peak shows the presence of the listed ions (column I) 
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below. A second spectrum (54, not shown) of the sane peak indicates the same ions, 
but with chcingccl relative intensities (column 3). 

ION .~juwwnr 52 s/Jectr1/m1 5.j 
---..-______-__-____-___.____. -_-_. .- 

The change in intensity may be clue to decomposition or change in pressure in the 
ion source. 
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Pig. 2. Mcthylmcrcuric iocliclc. (A) Chromatogram ; (ES) mass spectrum No. 52 of peak I ; (C) niass 
spectrum No. 66 of pcnlc 2. 
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Peak z of the MM1 chromatogram (Fig. zA), shown in mass spectrum 66 
(Pig. zC), contains: MM1 (?,t/e = 344, 32%); MMBr (~rz/c = 29, 26%); and MMCl 
($72/e = 254, 25%). 

Under the GLC-MS conditions specified, no chromatographic peak was ob- 
served for methylmercuric hydroxide (MMH). However, under other chromatograpbic 
conditions, a peak was observed with the same retention time as MMCl. 

The results described support the suggestion of NIS~I AND HORIMOTO~~ that 
ionic methylmercury compounds undergo c&composition during GLC. The decom- 
posing proportion appears to increase as the sample size decreases. With larger 
samples (IO-~ g), the methylmercury salts (CHsHgX; X = Cl, Br, I) elute with 
characteristic retention times (Table I), When sample sizes are smaller (10-s g) single 
elution peaks having the same retention time are obtained regardless of X. The more 
ionic methylmercury compounds (MMH and MMA) are not eluted even at higher 
concentrations although decomposition products clo emerge, 

The phenylmercury salts, even at large sample sizes, decompose to give DPM 
as the major product (Table II). The relatively non-ionic organomercurials DMM 
and DPM are eluted with no indication of decomposition. 

The pathways for the decomposition probably involve free radical or symmetri- 
zation reactions in which tllc Hg-X bond is cleaved slvss, The product ratios are not 
reproducible and depend on the impurities in the injection port or on the column. 

R&able analyses for methylmercury salts may be achieved using GC but only 
if specially treated columns are employed to make the decomposition reactions 
reproducible, Was~biis-4, N~snr cl ah*, and UTHE~ have shown that valid data can 
be obtained by treating tlrc column with halicle salts. The results of this study 
emphazise the need for this column treatment. As phcnylmercury salts clecompose 
extensively, GLC is not a goocl method for their analysis. 

The authors wish to thank Dr. R. C. DRISSSI\IAN, Environmental Protection 
Agency, National Environmental Research Center, Analytical Quality Control 
Laboratory, Cincinnati, Ohio, for communication of his results on the GLC of organo- 
mercurials. 
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