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_ Inlthe course Qf work cé&dpgped or the chromatogyraphic behavior of serum
~ phodpholipids on silicle acld cplumns 1t was necessary to undertare extended

- chromatographic emalysis with large ¢olumne and sutematic fractiop collectors.
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© AB Dms been mentioned by others  the standard methods of fiaction cutting
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ith dutemtic fraction collecbors fall to'glve satisfactory reémlts in column

4 . DT - " -
. 3 . = N . .
X . R . P =, . N A ki

,é@roﬁéﬁéﬁr&%ﬁ} with éfgmgi¢gagiv¢n€s.' Iﬁ Lipiad ehramaﬁograéhy 8 scheme that

. i , 5 . ; ‘
Y x 3 . . . © TN . e T

iﬁvpivga;se&ér&l‘chahgesfdﬁ-tﬁefglétién sol#enﬁé"&mriﬁg'a run 18 generally

&N

-"tvq},loﬁ"?‘ti, and the m.tmbﬁr of dfops per wi varies greatly ‘over ‘the entire elution

7 echené bécause of ddfferénces in the surfacé tension of the various solvents.
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vo Ve, Drop gounting thereforé wiil not yield fractions of censtent volume. For ezgentislly
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‘the geie reason eunét&ﬁt;Qiméiiﬁﬁé§V§l fraction collecting is not practical, as
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;7. the flow rate of ‘the ¢olunin cannot be maintaived constent from one eluting solvent
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to.another, o for that matter ever in the period during which ove solvent is

" eluting, snd thus fractions of cougtant volume:camnot be obtained.
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', The most obvious and. gimplest metiod of comgtant volume collecting when
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confronted %ithfﬁﬁi@aﬁlés@ioﬁ}rhtes-and.véfiabiérdr5§NSize‘13 automatic siphening.
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. a Thig ﬁaa;tfiéd anaafdﬁnd'&nﬁaiiafaetorj, for several reasons. Flrst, the siphon
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availsble in fﬁim.;ab@rat@:y @é@inoﬁ alﬁayé depanéﬁble;with_uérious-éraaﬁ§c-solvents.
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The liquid level would reach the overflow tube, and instead of siphoning the
golvent would slowly trickle down the tube. Second, whén siphoning would ocewr,

: the
the amount left in/siphon varied between fractions aond more so between solvents.
Third, the smount remainisg in e 10 ml siphon wis often 0.5 ml or more, leading
to considerable ccntaminatioﬁ between fractions, Fourth, the volume collected
ecould be changed only by changing the siphon, and this waz incoavenient SQuring
8 rub.

Te overcome these difficulties &8 new type of autamatié fxn;ﬁion cutter to
be operated in conjunction with any sutomatic fraction collector was designedhid,
It operstes wiith any solvent end delivers g comgtant volume regardless of flow
rate of the colum or swiace tension of the sluent. The general principle is
wall kmown. It consists of e solencid-operated walve which 46 activated by e
photocell and relsy. The operating scheme of the Traction cutter iz shown in
Pigurs 1.

A drop counting attachment was wtilized with minor modifications for indexing
the turntable, However, this valve systenm can be constructed and opermted in=
depandently as long &8 & photocell and mesns of indexing the turntable are pro-
vided. The accuracy of the valve depends on the seal which s tapered Teflor plug,

earefully ground and polished, mmakes with o ground zlnss seat of the same taper as
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the p;ég. Details of;éanatructidn are‘given in Figure 2. The valve. stem is

" constructed entirely 9f Qeflon‘gnd encloses a soft iron core which opens the valve
| (; %hen tha'qoil is activated hyﬁihe photécall; The spring 1s stdinless steel and

- oo | e . A. _ | |
prévents the valve from 1ifting too high and cuvetructing the flow‘throggh the
.-bouﬁlet; Tge eluent_callectiﬁg tube_ié made of a coustant boré glass tubing.l cm
6.B. diameter. Thus, the voiume‘cgllected in each fradtién is eontinuously
.vé?iable'siﬁply by raising Qr,iowering the position of £he pho%qcell gloég ﬁhe
,'ﬁa§e. Figur¢A§ is qn explo&eﬁ phﬁtogrmphi; view Sf t?escompoqents of the valye;

.ﬁﬁn_aaqﬁeﬁcé of ope;atié#%lieventé 1s as foilewa: ‘When the ééniséus reaches
the 1evel of ‘the phototube, the Light beem 16 interrupted. The 'txi:?mgbla motor
;:_.i; ac§?§;;gd”and thgjt;rnt&bié in;;x§§, which ﬁa#eS;liﬁ f?é§ﬁ§3&iﬁﬁéﬁ§;inétﬁﬁmenﬁaa
"1?hehlth§:;§ive opens -for h‘éééén&;;factuated by a tiﬁg deiay §§itéh; Flow r;tes

'gié.édjﬁségéjgagﬁhat comélete drginage frpm ﬁﬁe lower parts of the yﬁlxe_v@ll
éca.m between mxmga of the tmbu B

Gilaanlﬁed;aal ﬁiééﬁfomics,-nadiech, é;écogﬁié; manﬁféctuies.a vo1umetr1e

| fﬁaétion.eolleétor,'béséé’an an analog§us prinéipleito ihgt aeeeribéd here, which
Qaea an all gléés valve. ;Howéver,‘their cufrgnt mbdél'ﬁoes not gﬁéear adequ;te-
for orgaﬁiq solvents because of lcékage and evaﬁaration éfcblema. Microéﬁemical
specialtiee;_Berkeiey, Calirbrnia,:has‘alab markéted an'autnmatic valve but no

‘

test of its reliability or accuracy has been reported.



one percant.
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Factors which affect the volume collected are tha length of time the valve

i@ open, the flov xate of the column, the drain time of the eollecting tube, the

viseosity of ;ha'eluenﬁ,aﬁdﬂﬁhe retehticn of the sluent on the lower portion of

ﬁh&,v&lvg stem. Obviously, the valve must remain open long encugh for the eluent
collected to drain out. There will be some retentiom of eluent on the Bides of

[

"tha‘eoliection mmb@-aqajxif the*vwalve is eperatéd}as“aﬁpwn;*aolvant'éill continue

to elute into the céliect@r while the valve %daﬂpanyl This latter occurrence can
ve prevented by atlachiing a éecénd identical valve to the top of the coellecior

which is closed when the lower valve £é bpén. Pr&e%iegily,.fhis is not necessary
oL ' . o s S .

wher ths” flow rate is 616@(aﬂdj?mlvgfiﬁ'Gpen_foﬁ»lesév%han 5 seconds in which case

I

- the comtrolling factor.becomes the drainhge rate off the walls of the collecting
o . E R ‘ . . ”-.,: . -
_% tube. We have found thet with a fiow rdate of lfmliéer minhte, a time constant

‘of & seconds for thejyalva‘tbfbé open, and 10 ml;eblle¢ﬁion volume, the variability

in volume collécted 18 less.than one tenth of & milliliter per fraction, or
E N
'Tﬁis”&@sigé is quiie flexible and can be gaaled up or down to suit sny given

ehromatographic requirement ﬁithoﬁt~éiffieulty‘ The uniﬁ described hergin is

’-

‘ﬁgﬁgyate for volumes in rangejfro@ 1 touaﬁ w) as it stands, dr 0.5 wl to 100 md

by modification of the collection tube design. At present a microvelve to work

ip the 0.1 to 1.0 ml renge is being designed.
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reial instrument enbodylng this design should be available soon from

' 'Researoh-Speeidlities, Ine., Richmond, Galifornis.
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_ i F 5 fCireurtry emﬁ operating scheme of *t:he solenoid valve in can.junction

W o ’ o !ﬁtﬁ”‘ en autazmitic rz‘actina col‘;!.ector &nd modified drop counter. The
: _"__.>',3,.,,-an1y aigniricant addi‘bwna to the arigmnal ¢ircuit are the time delay
; LT iy .

Working ﬂ&‘;ﬁng of “the ’épl@nﬁid "val%ié. | Tbe, ground glass valve geat
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Tip of chromatographic column

source

A.C. coil

Meniscus Light source power A.C.
j
Drop counting :)'d‘
mechanism- L _ ]
Photocell set to index on one drop

Fraction cutter

Original circuitry
of fraction collector

Time
delay
switch

A

e

A.C. power to coil
and turntable motor
N

-

" Turnfable microswitch

Turntable
indexing

[—/Collection tube
motor

' CTurntable

Fig. 1.

Source intensity

/ control

J__—G: Line A.C.
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