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SUhf?&tRY - . . . 

Two gas chromatographic (Gc; methods for the analysis of phenyIhydrazine 
have been examinecl with phenyl: an0 p_chIorophenyIhydrazine tid a new method 
using thin-layer chromatography (TLC) was developed. The MOSH GC method (2: 
fiuaIphenyEhyd.razZone derivatition), which is cIa&ikd aS-f‘proposed”, was found 
to yield -two dtivatization peaks, which could only k separated with capiS.Iary col- 
unks: The other GC method (a&tone phenyih~drakne deriuatization) gave a sin&’ 
peak; however, of limited stability. Ia the n&vf~ developed TLC method Xhe ffuoks- 
camiue derivative ofphenyfhydrazin& is separated and detected either visuaI.ly br witi - 
a-TLC-fhxorescence s&i&r after fIuor&cence er&anCement witi pa%&13 wax. With 
or&r&y TLC techniques the quantificat~oo ofphenyIhydrazine w&s possibk down to 
200 pg per spot. Tire sensitivity of the TLC method is generally si_&cient for the 
requirements of industrial hygiene air monitbring uf phenyZhydraZne.- r 

. _ 

INTRODU~EOZU 
_ 

PhenyIhydrazine is used in the chemical industry in various syntheses, e.g., of 
dyestuffs and pharmaceuticals. En order to protect workers from its undesirable bio-’ 
Iogical e&cts (mainly anaemiaj the American ConFerenee of Governmental Indrrs- 
trial Hygienists (ACGIEE) estabkhed in 1956 a threshold limit uaiue-(TL\;3 of-5 ppti- 
(22mg/m3f for industrial exposure. 3%~ value has been adapted and ret&&d in most 
nation&iXV lists, although in 1978the-NafionaI Iristitute for Occtipational S&ety 
md Health (NI0SH)~propo,~& to lower this value to O-i4 ppm (0.6 tig/m3f because 
of the pO&bIe cakitiogenicity of phe@4hydrazinex. Based oti the prkently avaiE&bIe 
data; it wouid be orudent to consider phenyIhydrtine and its deiivatives as potential 
w&&v&~oge&~_ . _- _ 

Only a few methods: for the industrial hygiene a% monitoring of phenylhy: 
drazine can be found in the I&erature. MOSJ3 has published a sampIing and Bnafysis 
method,‘wtich‘ is-based dfi t& cokction of phenylhydrazine- from air dn sdphuric 
acid-coat& silk% gel- tubes, dksorpiion &id derivatization with 2-furaldehkde, exfrac- 
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re&&e detectidti w& carrig& out either &suaUy v&h a UV lamp (aoctr&]-&366~ 
nrqpr in&+.qe~@Ly using a Ze&_S~er an@ a strip chart recorder- Qua&&&ion~ 
ws-b,v@e&&t&maeon_ -_- - -_ . _- 1 : - : _-_ _ _ 7. 

A&mpZingmetho& 

For the sampiing of .;henyLhydrazine from air,the MOSH sampling &hod 
using SuIphuric acid-coated silica gel tubes is recornmended3. Fork phenylhydrazine 
salts, e&, the hydrochloride giass ebe ters (diameter 37 mix& hGlIipore) were used 
in conjtictibn with-an ordinary memb-e pump (Reciprotoi) or an e_xplosion-proof 
model (Charles ‘Au&n) a&d a gas vohnne c&&t& The samples were worked up -& 
soon as possible due fo stability problems of PhenyIhydrazine in air_ If necessary the 
sampIes we& Stored ti6zen at -20°C in the dark together with corresponding stan- 
dard-samples in order to be able tb es&ate eue&tuaI decomposition Iosses. -_ _ - ~. - -:. 

hiiZ~s& medi0d.v 

ChemicaIs used for ana.l_yticaf purposes were either of analytical g&de or chec- 
ked for purity with the appropriate method.@2 or TLC). For the Zfuraldehyde 
method the derivatizztion procedure auflined by ANIOSE-F was folfowedS. ‘In the ace- 
tone dericatization method? the s&a gel or ater was extracted with acetone-ethanol 
(2%) and ii~jected into the gas chromatograph after standing for ca. 3p M~II at room 
tenqerature_. 

For TLC rapid the SZII@~S were e&c& With buffet solution pH 8 (Sdren- 
sen), derivatized with ffuores camine (Fluram@, troche Diagnostica) in dioxane ac- 
cording to the Roche Diagnostica standard procedurefE and spotted on prewashed 
TLC plates. Thespots were developed with tofuene-ethanol(85: 15) in the dark f& = 
O.E)_ After drying, the plates we% dip& in a 10 % pa&En wax solution for &ores- 
cence enhancement, as described in the IiteratureE2. The instrumental settings for 
TLC fluorescence quzmti&ation were 364 nm for excitation and 479 nm (cut-o@ for 
emition. In all operations the fIuores~ne derivatives were protected from direct 
Iight 

The MQSH analtis method was tested with respect to derivative formation 
P;ith phenylbydrazine and p-chIorophenyUzydrazine_ As expected, i.n both cases tie 
SJX- and azzri-pheny&dra.zones were formed- which could be verified by gas chro- 
matography-mass spectrometrc; (GC-MS) (Fig. 1, Table I). The SJVZ- and angi-iso- 
mers have been assigned tentatively on the basis of thermodynamic arguments, peak 
intensities and ratios. Ckt packed cohunns the isomer peaks ccc d not be separated 
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ms 4. Posfdated derivatization reaction of p&myihydrai&e iifh ihoresoamine. 

found that the acetone p-chiorophcnylhydrazone derivative is not stable in soltition 
and decomposes gradually- This behaviour is ex@eae&since;_e.& acetone phenyf- 
hydrazone is known to rearrange ta~2-methylindole (Fischcr indoie synthe~is]~~ as 
IV& as tti form self%ondensation productP, depending on the reaction~conditions. 
Far quantitations it is therefore recommended that the Gc injections be aIw&ys made 
at the same time after ‘derivatization and-not-Iater than after I h. With respect t0 
sensitivity, tie acerone method appeared to be comparable to the NiOSH method?. 
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Fhorescumke d’erivrirkatior; TLC? m&ad _. .- 

FIuarescaYnine reacts e&ientIy with prim-zi amino groups to form flUOreSCent 
pyrroIinane chromophores and has been widely applied to the detection of prim- 
@nesL5.f6, 

amino acids and peptides L7. En the case of aiiphatic amines the. pyr- 
rofinone structu& has been &z&y establisIzed_‘g. Fdr convenience3 tluorescamine is 
usuaIly appIi&.in TLC as a Spray reagenti- **F. However, other derivatization tezzh- 
niques such as preEabeKngi7:,- dipping?‘, piedi?phig2” and overspotting have also 
been succeGfuLly used- The detection limit of these methods has been found to be 
.considerabIy low& than that of the spraying technique, probablf due to 2 higher 
derivatization &ciency, e-g., in the dipping procedure an approximately ten-fold 
incnsse. in se&ti&y was a.chiexieP_ 
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