
3-Merc2ptohenzoth&zoZe (MBT> has been known 2s av&cz~~isztion accelerator 
for _mbber for many years’. It is also led as an ~~tkm~di2t~ ~OF t&z prqX?rtratbn Of 

(mfer G&-Z) other vuLx1is2tion -&Aerators md has been demonstrated to have furr- 
giadal propwtiies’. 

The problem of the analysis of MBT came to our attention when smzples of 
water which had been aowing from 2 refuse tip on which xxaste MB-T ~2s thought to 
have been disposed were submitted ror analysis to this laborsrtory. X determii;atiorr 
was required of the amount of MBT present in the samples. 

The method of snalysis for hClBT whiclz has been the subject of the gre2test 
number of pnbEc2tions is the technque of amperomtzic titration, which uses met2E 
salt solations as titrarSs3 or rehes on oxldarion by iodine’ OF Iodine chloride-‘. Color- 
imetric methods have heen reported In w&h bismuth titrate6 or selenious-sulphrrric 
acid’ arc Used 2s coforrr development re2errts. TvE%T may also be determined by papeP 
and thin-E2yePJ” chromato_wphy. Methods of anafysis for the problem in hand which 
did not irxolve a sep2rttion step \+ere deemed to be open EO interference by other m2- 
ierials emanating from she tip, ~h;l 1 si thin-I2yer chromato_gaphic techniques were 
InsuEcienilv accurzte for cruantitztior~ with the apparatis available. T&se proHems a i 
were overcome by the development of a procedure involving the use of high-perfor- 
rna~cc liquid chromatogaghy, ~hxh resulted in a rapid and accurate method oi’ 
anslysis. 

Liqmd chromatogmphy ~2s -ied out using 2 chromatograph constructed in 
thus laboratory. Mob&z phase was supplied by an air-drives pressure interrsification 
pump (Haskel, Burbank, C&if_, U.S._&.) 2nd the column was maintained at 30” by 
use of a water jacket and ckcul2t’rir;g iheL?nosat (Haake, Type FE). Tne detecto: R as 
a dariabie-wavefen_ UV moniror (Cecil Instruments. Cambridge, Great Sriliain) 
operated 2t a wavelen_& of 325 n_m. Sample ixroductioil K as effected v&h 2 syringe 
usx~g 2 stopgted-Eow kjection system similar tu that reported by Czssidy acid FreP. 
The co!nmn was corrstr-rrcted from stain!ess-steel tiibing (15 cm x 4.6 mm LID.> 2nd 
1%~ packed wth Xerckcsorb SI 60 (5,um) silica gef at 3,500 p.s.i. pressure from a 
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slurry in 2,2&rimethylpenne. The packing material was retained in the coIumn by 
stainIess-steef wire mesh of nominal pore size 8 pm (Saokey Wire Weaving. WarrZg- 
ton, Great Britain) inserted into a drifled-out Swagelok coupling. A simitar disc of 
wire mesh was pressed on the top of the column packing and WBS retained by a plug 
of silanised g&s wool. Ethanol-2,2,4_trimethylpentane (f :9) was used as the mobile 
phase W&h a f%XV-Kite of I M~jMi& 

All solvents used were of spectroscopic qu&ty (Fisons. Loughborough, 
GreaE Britain), and the MBT was reagent grade (Hopkin and Williams, ChadwefI 
He&h, Great Britain). 

The aqueous sampIe (2 ml) was acidified with two drops of concentrated hy- 
drochloric acid. This mixture wzs shaken with chlorofor,m (2 mI) for I mm using a 
flask shaker. A&pots (2,d) of the chloroform layer were used for the chromato- 
graphic anzIysis. 

RESULTS AND DISCUSSION 

Several cotmmn systems were investigated for the e&ion of M3T. These in- 
volved adsorption chromatography usln g silica geel and alumina. and reversed-phase 
chromatogmphy using silica gel with bonded octadecyl groups. Of these columns. 
silica geel gave the best results. MET W+S eluted from the column in 4 mm with a ca- 
pzcity factor (K) of I.4 and a height equiv&ent to 2 theoretmal plate (HETP) of 20 ‘urn. 

A gmph pfotting peak height agzinst sample size for this system (Fig. I) 
showed a rectifinear relationship between the parameters up to at least 1.5 ,~g MBT 
injected: the minimum quantity detectable (defined as 2 peak with height equal to 
three times the noise fevel) was 3.6 ng. This compsres fzvourab!y with the Iimir of 
6.2 pg reported for the thm-layer chromatographic procedurexO. 

Two procedures were investigated for the extraction of MBT from queous 
sampfes. The first mvolved acidrf?c&ion of the sample followed by several extractions 
with chloroform: this resulted in z quantatative recovery. Similar recoveries were 

Fig. X. Reiafion between peak height ad cmxenfration of lMEE For conditions, SW text. 
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afso obtained bg she rzcxe cowetient and rapid Frocedure of shaI&g equal volunies 
of acidified sanpk ad c’nEorofom for I mio using a flask shaker. EfEuents from two 
sites OLZ the waste dump were an&~sed for MBT using the latter extraction prwedure. 
No peak ha\-ing the retention t;Gne of MIST -as observed in either sample: the COL- 
ceaztion of MBT in the sampIes ~-;;i hence fess thao 0.3 rngl 

Fzg. 2 shows chromato_g-ams obt&ed for a MBT stazdard and those obtained 
for the &iuent and for the ef3uent spiked with MBT. MBT was detected in one of the 
samples, ho\+ever, when the sensltivky was eohaoced by a factor of 10 by the extrac- 
tion of 100 ml of efirueni with tQ ml of chioroform. This sample gave tise to a very 
snrdI peak, W&I a height approxima~eiy doEb!e that of the baseline noise (see Fig. 3). 
Whilst render these conditions aG accurate determination is not possible, cafctiation 
suggests tkt a conceotrztion of the order of 0.03 mg/I of MIST was present in the 
s ampfe. 

A feature of Sx c5romatogr2ms is the lack of ioterferiig peaks. Kaving regard 
to the nature of the sar~pfss. it was expected that many o+&er components would be 
present in the samples. Fortunately, however, or;lfi a limited number of conpounds 
$LZW appredable UV absorption a~ a wavelengh of 325 nm, r&e absorption mtimum 
OF MBT: lo consequence, O&&S materials which may have been present wxe not 
detected. 

1 wish to thauk _Mz. D. M. Green of this Zaboratory for the provision of samples. 
1 wish also to tka& the Goveromznt Chemist for permission to gxbTish this paper. 
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