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It was required to trap fractions of derivatized amino acids and associated 
components from a Pye Unicam 104 gas chromatograph, but the standard procedure 
was found to be inadequate_ 

The normal splitter used in the Pye Unicam instrument utilized a stainless-steel 
sinter to restrict the column eflluent in one arm of the splitter. This type of splitter 
tended to cause degadation of the samples being studied and was replaced with a 
simplified, but much more efT&,tive device. Based on experience with the total trapping 
technique described by Swoboda’, and the heated line technique described by 
Plooley’, a modified procedure was developed. The splitter consisted essentially of 
a T-junction immediately following the column exit, and the split in effiuent stream 
was controlled by a capillary tube inserted up into the jet of the flame-ionization 
detector (FID). By varying either the length or the internal diameter of the capillary 
tube, or both, a range of flow-rates could be produced. To minimize sample break- 
down, I was anxious to use glass surfaces, and for all except the T-joint, the FID 
insert and the jet itself, this was achieved. The other surfaces were stainless steel. 
The delikrery line to the trap was heated throughout its length to prevent condensation 
prematurely in the line. The hot emergent gas stream was directed on to the cold 
bottom inside surface of the collection tube. A high dL4erential temperature was 
maintained between the bottom of the tube and the upper part. This ensured con- 
densation of the sample well, within the tube. 

EXPERIMENTAL 

The splitter set up for the gas chromatographic (GC) column effluent is shown 
in Fig. 1. The capillary tubing used was of approximately 0.2 mm I.D., and a length 
of 130 mm gave a splitting ratio of i 1.1 in favour of the trap at the working temper- 
ature (250’). This ratio was directly dependent on the operating temperatures and 
varied greatly if the outlet line temperature fell relative to the detector temperature. 
For example, when the outlet line heaters were off, the splitting ratio changed to 
about 4O:l in favour of the trap. 

The collection system is shown in Fig. 2. The glass-Iined metal tubing (GLT 
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Fig. 1. Splitter assembly using a standard stainless-steel ‘/&IL T-joint and a stabdes-sted capillary 
jet insert. a = Modified l/E-in. stainless-steel ferrule (the hatched part was file;i off); b = standard 
I/16-in. Graphlok ferrule, which fitted in place of the section fried off from a (@is aIlowed a secure 
connection between the glass-lined tubing and the T-joint); c = g&s-%& tubing leading to the mp; 
d = standard l/l&ii. stain&s-steei T-joiqt pIaced between the coIumn outlet and the detector; 
e = jet insert shown separately, and in position connected to the T-joint (the”insert** consisted of a 
13O-mm contiuuous length of capillary tubing with a Xl-mm &eve.of standxd 1/16-in. sfAk~~- 
steel tubing silver-soldered 5 mm from one end; this arraaement allowed the “insert*’ to be Con- 
ixcted between the detector and the T-joint with standard fittings). The column outIet was madi- 
6ed so that the terminal point was 35 mm lower &an the stz&ard ana@cal column used in the Pye 
Unicam 104 chromatograph. This allowed room for the T-joint to be fitted. 

was obtained from Scientific Glass Engineering (London, Great Britain) and was the ’ 
standard I/16&. 0-D. and 0.7 mm I.D. The cokction tubes used in most kfhnces 
-vere Sovirel SVL 15 x 100 -&II tubes, but longer tubes {up to I50 snm) have &XXI 

-;sed satisfactorilty. These cubes have a screwcap with a poQtet&broetiyIene 
PTFE)-lined seal. 

The GLT was formed to the desired shape after heating to medium n&-hat 
xcording to the mamf..cturer’s instructions. A continuous length was used ficm the 
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Fig_ 2. Collestion system indicating the procedure used to heat the delivery line. a = Comxction 
@ms for low-voltage beating of tbe exposed delivery Ike: b = standard Fye Unicam outlet li% 
heater; c = a thermocouple was inserted into the delivery Ike port at this point; d = sod&as 
joints; e = glass-lined tubing which acted only to provide electriczd conductivity to the tip of tb: 
delivery line; f = delivery line consisting of a sir&e length of glass-tied tubing from the splitter: 
g = silver-soldered joint; h = coolin, 0 wzs applied only at the tip of trapping tube with a liquid 
nitrogen bzth. 

column exit T-junction to the exit at the trap. Electrical conduction in the delivery 
line wan achieved with 2 second piece of GLT, which wzs silver-soldered near the 
exit point as used by WoolIeyf. The tubes were kept apart for she remainder of their 
len,&s by two beads of glass fused at red-heat_ Soda-glass was found to be moS 
suitable (frcm a Pasteur pipette); Pyrex glass was unsuitable, it tended to shztter 
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The line was heated by two methads. The portion of line which passed -through the 
wall of the Pye-Unicam 104 GC oven was heated by the normal “outIt? heater, and 
the emergent line ws hexed electridly by a law w&age. T&e appficd vo&~~gc was 
variable and depended qcm the exact set-up;The electrical contacts wer? made with 
crocudile clips. The like tempersttrrres were set so they were just above the . I 
wlunm temperature used. These teemperatmes were rneamred by two methads. The 
tcqeramrein the 0venwalfwasMea.mred by a therrrmcuupb placzcl near the exit 
of the delivery tine, and the exposed Iinc temperature was mm& with thermo- 
crayons. The GLT was cmmzct& to the standard Pye Us&am stainIess&cc~ IfIdin. 
T-coupling with a modi%ki Graphlok female as shown in F&:1. 

A metal coil made from f/8+1. dismeter wcIding rod was used as a-guide to 
errsure cent&iz&ion of the delivery line w5.th.h the cdkctio~.~ tubq and as & M.GUIS of 
heating the z.zpzr part of the CoHection. tube whiIe the tip of the mbe was coofed‘in 
liquid nitrogen. The metal c&I itseff was heated by miistion from the ho% delivery 
line when the colfectiorr tube was: not in p&e in tie mif. During coUe&on the tube 
was sinzpry band-held in position with the aid of a pair of metaL tongs, so that the 
delivery line wzs approximztely fOmm from ffie bottom of ffie tube. No seaf Wis 
used between the delivery fine assembly and &e-c&k& OIL tube. Peaks were c&s&d 
over periods of I-2 min. kmiediately after coEIe&cm of the fk~ions, the tubes -were 
placed in a desiccator over sodium hydroxide peliets and phosphorus penfxxi& and 
allowed to reach room temperature before being se&d. 

R!Z.SUL?-S AND DESCUSSLON 

The trapping system described has given good results and has embl&i he&- 
fluorobutyryl rr-propylamino acid9 to be trapped from a GC coinzn with high 
yields. To prove that the trapped !Zactions were not db-graded ffie amino acid de&a- 
tives were rechromatogrzphed. In some instan- the der&atives were hydrolysed 
back to the origiinal aznino acids, re-deriuatized, and verikd by III&S spectroxnetry. 

The trapping efEciency was not meastxed accurate~yy, but approximate values 
czkufated from sampks rechromztogmphed indicated recoveries to be well above 
80%. 

WooUeyz used a plzstk seal between the defivery Iink and the trap. Past 
experience in these laboratories has made me very wary of aff pktics when using 
mass spectron~etry for ide~tikation. With &e exceptian of the PTFE se& in the 
screw~ps of tie Soti1 lx&s, this tectique avoided tJze use of pkstic~. 

The collection tube guide cuil proved very effective. Sufkknt heat was ob- 
tained by radiation from the hot delivery Else to give a usefirE tiperature gradient 
:&tin the tube when the tube tip was just immersed in l.iquid nifmgen. Condensation 
of the mnpfe cxxmred in the b&t.m of the tube, and &cmxdens&on of mGstnre 
or other atmaspheric gases was not a problem. If with difkent operating Wnditions 
tk radiant he& proved to be irmzflicient to heat the calkction tube3 it would be easy 
ta increzse the he&kg effect. For example, a coil with a mter nmnbcr of tarrns 
could be used so that more heat would be absorbed when the t&e was not in pcdtion, 
or it could be repfaced with one made of copper which would absorb more heat. The 
application of a low voltage to the coil caUrd also be used to increase the heat output 
any one of the procedures or a combination of t&em would probably achieve the 
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desired level of heating. The ratio of the internal diameter of the delivery line to that 
of the collection tube was large (CQ. 200). This favoured high trapping efficiencies 
because expansion would have been considerable before cooling occurred. The 
distance of the delivery line outlet from the base of the tube was found to he optimal 
at about 10 mm under the conditions used. Some fog formation was observed, but 
this was only in the lower part of the tube and it quickly dispersed maintaining con- 
densation at the tip. 

The Sovirel tubes used have many useful features_ It should be noted that they 
were used for preparation of the original samples for GC3 as well as the traps de- 
scribed here. These tubes avoided wasteful transfers which would be inevitable with 
larger vessels. They could also be coupled to a rotary evaporate?. 

All of the experiments were carried out with an IS ft. x 4 mm I.D. packed 
column with effluent flow-rates of about 60 ml/min and cohmm temperatures between 
10 and 260”. 

The splitter described is not novel. It has been used by a number of workers in 
these laboratories but with normal stainless-steel lines. However, I can find no recorded 
mention of its use. Although the system described was used with a Pye Unicam 104 
chromatograph there is no reason why it should not be adapted to any similar com- 
mercial instrument. 
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