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Abstas1i 

A laborator;y colWIID with an et.t1cleDC7 ot 100 theoretical 

plates has beeD. buUt using ,/~ inch hellces as the pack1na mat-:1alo 
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1 co Introduction 

This column 8S constructed to provide a s?urce of pure organic 

liquids tor radiation chemical studieS.. For convenience 01' ope:ra.tion, the 

column i8 designed to tunctlon automatlcal4r and requires attention only 

at the beginDing of distillation" Its immediate use was to purify samples 

of solvents which are contemplated tor the solvent-extraction process 

planned ffR the new pile reactor" Part or the program of' the radiation 

chemiatr;,y section 1s to test the offects ot high intensity re.d1s/,;.ion on 

such solvents" Experiments with hexone had earlier shown the importance 

of' using pure compounds in such studies. It was found, tor exa.mplS:I that 

the decomposition. rate of commercial hexone exposed to radiation was muah 

greater than that shown b7 the purifled compound.. It is generally pref81'l­

able to stuctr a pure compound since such studies provide unambiguous 

information ot tuture application, and studies on one ot lower purity fur­

nish lntormation valid under very limited conditions on.l7o 

2. kPeri!J!mW 

The packed SectiOD ot the column (shown in Figure 1) consists ot 

a S foot length ot 14 mm P;yrex tubing" It is tightly packed throughout 

this length with 3/64 inch, single turn, stainless steel helices (obtained 

from Fenske at Perm State).. The column packing 1s supported on a. circular 

piece ot 20 mesh, stainless steel gauze ""'" 20 mm in diameter 0 f? short 

length of 23 m. tubing was sealed onto the base of the 14 mm column and the 

gauze inserted.. Its position is fixed since the diameter of the column 
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narrow again to 14 mm belcnr this pointo The he" 'es ,were added bT shald.ng 

them through a oontainer with a screen wire bottoin into a large fUnnel lead­

ing into the top of the oolUlDllo !he .. screen, about 10 mesh, forced the 

helices to separate 1nto groups conta1D1ng not more than 1-2 members and the 

ool1lml1 was thUS uniforml.7 f'illedo TamplDg the helioes duriDg the tUling 

operation aided in their interlocki. to 71814 the maximum 4ensit7 of' 

paok1.ngo 

A length of' 5 mm tubing whlch leads to a mero1U7 manometer 1s 

sealed a little below the mesh Support.. This DIal:IODleter serves two .f'unctloruu 

(1)· It allows observat:l.on of' the ~ood:1ng process when distUlatiOil is begun 

(repeated untU the maximum pressure :1.15 obtained to 1naure oomplete wetting 

of' the paok:1n&) J (2) When the oolumn :l.s set tor automat:l.c operation an in­

orease :1n the manometer (:1nd1oat:l.ng an over-supp.'Qr of heat to the pot) 

aotuates a relq (F:1gare 2)"whloh reduoes the amowrt ot current supplied to 

the pot heater.r In other words, atter the f'looding operation has been 00 ... 

plated, switoh ~ 1s olosed; this operation oonneots the grid of' the 12J5 

to the adjustable contact ot the mercur.y manometer.. An,;y increase in pres­

sure suf'f'1clent to raise the mercUl"T to this contact wlll ground the griP. 

aDd bias the tube sutt:l.01entq. negativel,7 that it wU1 cease to oonductg 

thus releasing the plate oircuit relq and throwing an additional resistance 

into the pot heat. o1rcu1.to When the mercury lev91 talls again, the process 

• is reverse40 In actual operation, suftioient current is supplied to the 

pot to keep the column 011 the point ot t100diDg and the adjustable oontact 

is set to counteract this at ~ 105 em Hg pressureo 
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The glass 'is wrapped with 3/4, inch asbestos tape to bring its 

diameter up to N 1 1nch s.D.d was inserted in a 5 toot leDgth of'l inCh (IoD .. ) 
, 

steel pipe.. To prov1de for ad1abatlc conditioDS during distillation, the 

outside of the pipe was tirst insulated e1eotrlca.l.q with asbestos tape$ 

then three 1Ddependent heating SectloDS ("-' lOOSt each) were wound on it 

using 28 gage Chrome! wire. The current supplied to these heating sections 
/ I 

is adjusted 'b7 meaDS ot a Variac aDd var1able resieta.nceso Six thermo-

couples (Chrome! P-Alumel, Class M matohed wires) are placed along the 
.' 

oolumn in ·such a WIT that one junction is in the oenter ot eaoh heater wind ... 

ing; directly opposite each, against the glass wall ot the oolunm, is another 

junction.. During distillation, suff10ient ourrent is supplied to the heater 

windings so the temperature ot the jacket at the three points is maintained 

, equal to that shown 1>1' the correspoDdiDg thermoCouples against the column 

wallo A two gang, multiple positlonsw1toh connects a Rubicon potenti." 

omet .. to aJV' desired thermoooupleo 

The pipe containing the column was insulated with several more 

layers ot asbestos tape and mounted. rigitiq to the laborato17 wall by two 

extension pipe clampso The entire length ot the column was 'then' fitted 

wi1;h stamlard magnesia steam pipe insulation, bringiDg the overall diameter 

up to ,......... 3 1Doheso This type ot insulation. tunctiona, so well that the out­

side 18 barely warm to the touch when distilling a compound boiling at 

1OOoC.. Two leugths ot 1/2 1Dch pipe, each, 7 teet long" were mounted vertl~ 

08111' on either s14e ot the colUJDD and tixed to rods extending 6 :lJiches from 
I 

the wallo These protect· the column from inadvertent physical shock.and. also 
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support various rings and clamps necessar.v to hold thill pot, receiver, eteo 

Figure l""B 'Shows details of the still head whiob was sealed onto 

the top of the ool.wmi atter additioD of the helioes. The take-off' is 
I 

, \ 

arranged so the col'WDD is operated on total reflux except when a small 

sample of the distillate is taken at periodic intervals 0 This 1s achieved 

b7 sealing an iron DaU '( ~ .3 em long) in 80S mID ,lass tube Which bas a 
, , 

small glass loop at the top.. Thispencbil:mn _inge f'reelJr on a glass hook 

formiDg the drip-tip of the condeDiJate return and is positioned so that all 

the oondensate passes over it.. In its normal position, the pendulum passes 

the condensate baok down the C01UlDl1o By means of a Flaxopulse timer (Eagle 
\ 

S1gDS..l CorP.) which periodi~ energizes aD electro-magnet located clos8 

to the glass, the perad'Q.lum is fOl'Ced to swing ovat" to the edt tube and 

deliver a drop of distillate. Ttle edt tube protrudes through the still 

, head wall, suffioiently that BlV' oondensate caught by the wall cannot enter 

, it, but must flow around the tube., The reflux ratio can be oontrolled bjr 

setting the timer from 0 to 120 seconds in either the ON or OFF position" 

The still pot is connected to the main colUJIID. with a 23/11 sem:l­

ball joint. This joint is lubricated with a stop-cock grease made by l'IIiz=. 

Ing bentonite with gqcer1ne to the proper oonsistenq 0 Two removable 

blocks of magnesia insulate the joint and flask neck and prevent condansa ... 

tioD of the vapor at this point. The temperature of the disti~te is 

est1mat8d to 000,0 C by means of aD Anschutz thermometer suspended centraJ.q 

in the still bead toa depth suffioient for coverage b;y the vaporso 'Baro= 

metrio readings are taken with a standard wall barometer and appropriate 



,-.\ 

~ 

Mon 0-38 <»7-

• correctloD8 are applied .. · Wh. the col.umn 1s operating under a. head equ!.ft-

lent 'to 1.5 cm Hg. the tbrougb-PIlt and hold-up are 3-4 cc/miD. &"'ld 18 cc, 

respectlvelT .. 
<I 

The number ot theoretical plates and B.EoToPo were determ1nEid 1>7 

the method described in Bur .. standards do Res .. 16, !R3 (1939).. Ret .. ences 

are also given in the paper to the or1g1Dal work ot several authoN.. The 

n-heptane aDd meth¥1-C101ohm:a.ne used in this determ1Datlon were each 

fraotionated. s1ngq and samples were checked caretul.ll' against the known 

bo1.l.iDg points aDd refractive 1Dd1auo A mixture ot the two reagents (con-

t-- taini. f'V 0025 mole traction ot n-heptane) was placed. in the still pot and. - . 

the column f'looded three timeso Atter operating on total ref'lux overnight, 

SIQall samples were withdrawn s1Datltaneousl;r trom the Pot and still heado 

Composition ot the pot and still head liquids was determined by inti.ot 

re.traatloD and the data or Bl'OIIIily and Qutggle, Indo EDgo Chemo ~, ll36 

(1933).. Two det81'lD1Dations, made with one dq total reflux interwn1ngj) 

,-le1ded. 99 and 104 Theoretical Plates and aD average B.E.ToP. of ,10' CDl" 

AgJmqrledmpmt;s 

The column 'Was designed prineipal.q from a simJlar one constructed 

in Chicago b.Y Dro J o Vo Fl.aDagan and ditters onlY' in some circuit details 

aDd the manner ot supportlng the heliceso The control circuit and panel 
I 

mount were buUt b7 Ko Wo For.restal ot the 717""B instrument sectioD .. /' 

Photografhs ot ~e t1iaal colwm assemb17 were made with the aid of Q., VI> 

larson. 
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Figur.3 

Distillation Apparatus 

A - Pot 
B - Column 
C - Manometer 
o - Elec tromagnet 

E - Control Panel 
F - Timer 
G - Cold Junction 
H - Potentiometer 

MonC-:,a 
Dr. ltv..a 
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