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Note 

An ultrasonic method for producing graphite-coated glass capillary columns 

A simple procedure for coating the inner \vrrll of glass capillar_v columns 
\vith ;I graphite layer is reported_ The procedure consists in coating columns cssen- 
Liall_v by the d_vnamic method’ using a colloidsl graphite solution. This solurion. 
\vhich is sLnbIr for scvcral days. is obrained by submirting a suspension of graphite 
(Sterling !MT) in dichloromcthane to ultrasonic U-:LVTS_ produced from ;L mngr~rto- 
strictor ;Ls suggcstcd bv CrrL\vford’_ After the removal of the solvent. the graphite 
Iaver remaining on the wall becomes visible_ 

The graphite-coated capillary col~mms readily permir the LISC of ;I \\-ide range 
of stxtiomrv phases_ These co1um1~s therefore do not suf‘fer the main disadvantage 
observed when the cm-bon layer is obtained by the method xcordinf Lo Grab’. 

such columns bring suitable onI?; for a rcstrictcd rmg ofmodcratcty polar phases’. 
Apart from this qxct. Grab’s colu~n~~s rcquirc sornc critical strps in their prcpara- 
Lion (spcsd of pyrolyGs_ uniform hxrt transfer. erc.) and xc dcactivared by mois- 
ture’_ &lore sophisticated methods for the treatment of inner glass nxlls have been 
described (‘for _ a revim- see xf_ 5). but according LO NovoinC” ;L universal msthod 
has noi 1:s been foumi_ 

i\lLhOU~i~ re5;carch is yet at an c&y stage. our graphite-coated capillary col- 
unlns have the follo\ving properties. 

(-1) The layer is not subject to mcchrinical or chcmiml disturbances. \Ve did 
not observe any blockage \vhen the coiunms \vere subjecttd to repeated washing 
\vith polar and non-polar solvents. Hence a single coh.m~rL C;LII be used for ditti-rent 
srationary phases. 

(-1) The Columbus m-a-e coated \vith phases of diKerent polarity (SE-SO_ SE-S?_ 
Dessi!. Carbows ZOM. PMPE and Apiezon L) and. although no special care ws 
taken lvith the coating procedure_ very high efficiencies \vere observed_ Typical 
results are given in TtLbIe I. 
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TABLE I 

CHARACTERISTICS OF SOME GRAPHITE COATED GLASS CAPILLARY COLUXINS 

i-D_ of columns=03 mm_ 

Column number 1 2 
Liquid phase Xpiezon L SE-51 
Coiunm length (nil 14 4 
Kumbsr of rllktive theowtiml plates 10.000 - 4000 - * 
HETP lmml 0.70 I.00 
c km'St'C) 6.S IO.0 

_. _._- -- 
- For mcxhyl elaidinare (oven temprrtiture 150 -)_ 

__ For n-hesakxne (oven tzmprrarure IX-). 

3 4 
SE-30 Cnrbo\\-as 1051 
16 I.? 
16,500 - - 13,YOO - 
0.97 0_9-2 
9.0 7.5 

It should bc added that costing can be carried out using any solid n~atrrial that 
is capable of givin, ‘1 a colloidal solution bv ultrtlsonics; in the tirst instance graphite . 
K:~S chosen because. accordins fo BrudaAy7_ it seems to be tin escellcnt support 
materiul for gas-liquid chrornatogaphy. The method, in general_ can be used to 
obtain coated open tubular capillary columns suitable for borh gas-liquid and 
gas-solid chrornatog-aphy. Capilinry coluxnns coated with the required mnterial 

by ultrasonics could find applic:ltions in Iiquid chromatography :dso_ ;is ohscrwd 
14th alkali-treated glass capillary column?. 

The capillary columns \vere drawn out by the .method of Desty cv al.“. The 
colloidal graphite solution was obtained by irradiating ;I l”,, solution of- Sterling 
MT carbon black (Cabot Corp.. Boston- Mass._ USA_) in nlc~hyknt chloride k>r 
15 min in the probe (Model L667) of an ultrrtsonic generator (Model hISE-36. 
Measuring & Scientific Equipment Ltd.. London. Great Brirain). using xvaves of 
2;f kHz frequency and 2 .U amplitude- The coltoidsl graphite \~ts introduced inta 

the capillary by applying a reduced pressure to one end by :t water pump. When the 
column had been filled_ the reservoir was removed and suction \xas continued so as 
to empty cornpIeteIy the capifiary. The sotsent uxs finally removed by a stream of- 
nitrogen. The appropriate liquid film was then deposited by the dynamic procedure’_ 
Experiments were carried out using a Carlo Erba (Milan_ Italy) Model 2400 gas 
chrornuto~rxph equipped with a h111e ionization detector_ 
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