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1202 Arnold Avenue, New Castle County Air Bone
New Coole, Delowere

EAnt 8-6606
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December o, 19o0 I

| iter: L6dt: IB:Cl4'

(29727) |

xr. stobert E. Brinkman !

benior Licensing Reviewer
;

| 1sotores Branch
iDivicion of Licensing and Res;ulation ;

b. L. Atomic Energy Commission
/ta sid ngto n m ', , C. C.

Dear 1.r. brinkman:.

,

1

| '1hanx you for your letter of hovember 29, 1960
|asking that we forward the information recuired relative to I

cur Ap!.Lication for byproduct 1saterial License dated October
|o, lyou. !

I feel that clarification of the use to which we
are going to put this material is important for your evalua-
tion. ..e oesi_,n ano manufacture scientific instrun:ents. Une
possible procuct that we are considering for manufacture is

| a ;:as chromatographic detector based on excitation of argon ;to a ..etastable state oy bomonrdment with Beta raciation. :

This aetector is very similar to that manufactured by the !

barber-031 man Company ano the Jarroll Ash Company. Tritium
is a corr. con source of the required radiation.

,
e

\'

Our naniculation of the racioactive caterial will '

be limited to the simple r_lacement of the foil it.to the de-
tect:;r cell. We have already been instructed by our contem-

lplatec cu,rF ier, U. 5. Endium Corroration, on the care re-
>

ouired for this manipulation. .Ve will purchase the foil
already cut to our exact dimensions. The placement of the
foil into the cell will be aone in a Iome hooo or gas tir,ht
cry-cox. Attacnea is a more detailed description of our con-
templatea use of the tritium f oil.

Concernin6 tr.e trair.in; una exp. rience with radiation
of c.essrs. v.artin, Euston ana Debbrecnt, it is true that there
has not been a large amount of experience specific to handling
radioactive materials; however, as stated in our atelication
of October c, 1900, tne three gentlemen involved have earned
their in.D's in Cnem.istry wblch ine'.uded rhysical chemistry
courses aealing .tertly with racioactive materials. Also, some
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i Ar. Robert E. Brinkman
. _ Dec. 6, 1960

U. S. Atomic Energy Commis: ion |

|
'

,

|
,

specialized shorteources on radiation chemistry were included i

in the training. Tne industrial experience of the three
gentlemen did not directly involve radiation chemicals, but
indirectly we were exposed to the handling of such materials.
A complete radiation laboratory at the establishment was up to
date in the way of equipment and knowledge. -In view of the
minimum handling we plan to do, anc the information provided
by U. S. Radium Corporation, we feel that we are qualified to
handle this matcrial.

1 hope this information will be sufficient to allow
you to grant us the license. If not would you please call me
collect to get any more information required. .

Very trul yours,

| % 31 %
'

Aaron J Martin
Director of Research
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i DETAILS OF CONTEMPLATBD USE OF TRITIUM

,

The requested byproduct material (tritium foil) will be ,

obtained from the supplier (probably U. S. Nadium Corporation)

|'
in the size required, which is a strip 1/4" x 1" with stainless

steel backing. No further cutting will be required. On re-
'

ceipt these strips will be placed in ready made brass blocks

having insice dimensions of about 0.4" high and a diameter of ,

0.4". For this a slight amount of bending of the foil will be
I This will be done in a fume hood using tweezers. At
; re quired.
|

| no time will the f oil come in contact with incividuals. The

spring tension of the foil will hold it in place around the

circumference at the base of the brass block. This will be

the only operation performed with the foil itself. Occasionally

!it may be necessary to remove the foil for purposes of reposition-

ing electrodes on the foil in the cell or for transfer to cells j

i
|

of similar construction but different geometry. In these cases |

the same care will be used as in the original foil placement.
|

| If the fume hood for handling of the foil itself is not a satis- i

factory protection from minute particles of the titanium tritide ,
i we would use a completely enclosed glove box flushed with filtered

air for all handling of the foil.

The brass block containing the foil will be used as an ioniza-

tion detecting system for gas chromatographic units similar to

those constructed by Lovelock (see Journal of Chromatography,

Vol. 1,page 35, 1958; Mature, Vol. 181, page 1460, 1958; hature,

Vol. 182, page 16o3 , 1958 ) . In these units the cell containing

the foil is flushed with argon at 50-200 ml./ min. The cell would
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De operated at various temperatures depending upon the typos of

| bongounds being cnalyzec. However, thic temr:erature wc uld never

i o
exceed ,.UO C to prevent significant desorption of tritiura.|
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Totally in keeping with F & M's established policy of introducing new
instruments only when a significant contribution can be made, the Model
720 brings new standards of performance, versatility and convenience to

Emg gas chromatography.
To wit: F & M's original instrument in 1957 was the first commercial

high temperature chromatograph. Twa years later, the company rnarketed
MODEL 720 a new modei, the rirst .ith temperatum programming ana a break.

through in chromatographic versatility and performance. In 1960, the- a

. . . a signl# Cant Model 500 was introduced, the first to combine all the state-of-the-art
'

contribution to improvements. It has since become the standard of comparison. Now,
the Model 720 extends the performance and versatility of the chromato-

Igas chromatography graph by incorporating in a singie duai coiumn instrument all the features

for the research required for research as well as routine analyses. All F & M gas chromato-
graphs are equally suitable for low temperature analysis of compounds

and control laboratory such as permanent gases, gaseous hydrocarbons and other low boiling ,

'
materials. Complete temperature versatility is an important feature of all
F & M chromatographs.

TRIPLE ASSURANCE OF PERFORMANCE
d

When you order an F & M instrument, the new 720 or any other, you
participate in a unique three-way assurance of performance that is backed
by the full skill and reputation of F & M Scientific Corporation.
1. Laboratory-proved-Every new F & M instrument is field-tested and
proved before it is marketed. For example: the Model 720 was 18 months
in development and 12 months in field trials in major laboratories across
the country.
2. No planned obsolescence-To protect its customers against premature
obsolescence, F & M has a standing policy to modify existing instruments
to incorporate the functional improvements of its new models. For ex.
ample: a kit is available to convert the Model 500 to dual column opera-
tion; another accessory permits the use of flame ionization detection with
a thermal conductivity instrument.
3. Performance guarantee-F & M guarantees the essential functions of
its instruments and supports their proven performanw with maintenance
and technical service. For example: the F & M Applications Group main-
tains and continually adds to a comprehensive file of gas chromatography

| applications which is at the disposal of customers at any time.
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MODEL 720 bARACTERISTICS perkmance and versatility
For more than two years, the F & M Model 500 has been accepted as the performance standard against which all chromato-
graphs are measured. The new Model 720 is a direct descendant of the 500 and thus retains or improves upon its two most
important characteristics:

Temperature Pmgmmming-The F & M temperature programming system permits the analysis of all types of samples
including wide boiling and complex materials (see Page 8 for details). This analytical method gives shorter retention times and
narrower peaks which result in a more rapid analysis, better resolution and easier integration of peak areas for quantitative
determinations.

Wide Tempemture Range-The F & M system of temperature controla permits the use of the Model 720 for the analysis of
compounds from room temperature to 500*C. Column, detector and injection port temperatures are independently controlled
for complete flexibility of operation.

The 720 offers many other useful features that significantly improve its versatility and performance:

VERSATILITY PERFORMANCE
Full choice of column operation-The 720 is a dual column Upper liquid phase limit extended bo-100*C. The dual com.
chromatograph with a choice of five column flow paths pensating columns eliminate baseline drift by cancelinF out
(p. 6): the effect of substrate bleeding at temperatures up to 100*C

(1) dual compensating (4) single higher than single column operation. The columns need not
(2) dual independent (5) preparative be the same length since independent flow controllers for
(3) two in series the two columns can be adjusted to equalize the amount

of substrate bleed.
Full choice of operating controls

(1) I rogrammed or isothermal No column tempemture cycling because the power pro-
portioning controller provides continuous power to the

) d r den te ra ur rol of columns, " " ' " " " " * " "" " "Y"' " # ""
( ; gdetector, and mjection port

(4) Digital and meter readout of column temperature Baseline stability guaranteed by F & M because of:
(5) Dual flow control (1) improved 4-wire hot filament detector design
(6) Manual or automatic (optional) attenuation. (2) new solid-state power supply

(3) power proportioning controller for detector
Full choice of acressories-F & M accessories are all (4) shielding and isolation of wiring circuits eliminate

specifically engineered for top performance with F & M a-c pickup.
chromatographs (p. 9 & 10>. These include:

Independent flow controllers keep mass flow constant at
integrators each column regardless of changes in column temperature

'( attenuators or viscosity.
gas, liquid and solid sampling accessories

Orcroll maintenance greatly simplified because:,

" ""
(1) all comp nents are easily accessible from the frontc I ctio de e

Multiple detectors-For wide range of operation and high (2) flip-top oven (p. 4) permits column change in
sensitivity, seseral detection systems are available. The less than 2 minutes
thermal conductivity detector is standard, with high sensi- (3) solid-state circuitry increases life of components
tivity W-2 filaments optional. The Model 1609 flame ioniza- (4) plug-in printed circuits speed trouble-shooting and
tion detector attachment, which is also optional, is easily replacement
and quickly connected (p. 9). (5) electronic power supplies eliminate batteries.

f

@
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Designed for ope _ rating ecse Z ;" /-Q,
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The F & M % del 720 was designed to a&rd: 3%
: . .

_ .
.s

the~ best possible analytical perfonnance j

all the controls that aid the analyst - iM ,

convenient acass to all components ' ' * * .
%

good looks with outstanding perfonnance. *
,

Model 720 with cabinet door ojar (door swings out full 180 ) ,.

i
|

t

DETECTOR COLUMN OVEN Module ) Flow Adgustments: ..n...,r. . i i,lo rn n . h,r.

i n. l. g .. n i. n t ~. t l i n e .t t i a ta. !' . . a i s n t r. ll.-rsi
i '

t

j _
?

'

i E x it Ports . .n.. t. ,r . o h . d a n.n n i . pt sup,i_
$

i
:

- {{ ] f:ltn !b . a tn. t e r [ r, s l.,1 a s h r t t i e rni n ! f. ir
th ea rate.

' u orin r n. . -u r. r n. r n i r r ,. , 1 ,

t ! . r. .u c h i n h d o i n n';. q }
i

'

|
i

Injection P ort s . ..n.- t. ,r i i.h ..lon.n. h ;.!

I -do..nr r u h he r se g t u n t ., t.t i t , r. . t u t ;r,c.
" * 11 t u i t U r1 . In |t141 .a j 'lliti . .le- r t., g re s e git

,,, y

N | it. t e r o ir.i t e in .if se ) t i a n i- S' I;:g t . i g ,, t . i t g n g

#bp | r i r n j i. .1 1 t - . i ; ,1 , |al itni.h itiHithin

! , . -,rs p ilet 3

|
1

_ . . ~ Q|y'

wp Ujj : 7 y Dual Columns and Fit *ings . r n p l. . . I , o c, ,V
.,ia. . h n m. , .a.,.n , - ~ n mme a
t i1 i r i111 e '*

i

d} 46
' Column Heater i n,I i c. p r . . e . , t . . , b .c h ,p,

'# n s l.!.a.r .n 1ina.1it n t h ii . s. ils t..;o>r. |
'

t o. n t s . . .n t r i t u t .- f...sinno ! l. a t . r n p. r i t u r. |
,

. '

g ..r oln rit n u !! r n < -~ h 1- t 'ri i,. itjn, in.1

. .h n c * .u t o i t r,, n : .t t. ani a .n t.n.

n o n. i .- . .h n. f r .n; ani e li n i a ' in L sse

g -' it iri t n nunute

Self-seahng Fhp-f op Lid w. I? of,rv.nc 5..n.

-c ..t ,, ,,n-t .,s.n h , s,.L i - t ..itwis- .s.

s
1

$'
Corrier Gas fitting . nn..is i r e i. r . r , s h n. l. r !

, e
1 V 4 3

I
t h .t .la ,t- ib . a t.st r. . t n -p hi n hh.

.

~~.i. r
J,

.*j
i n .t t i J ;n n-g w% q

''& ;.E' A Y
' -

' p- Dif f erential Flo w Controllers and Valves o

.h i .lo n.nor in ts rn i j n t . iin it a rit.- t.. .L.
'

r. c i rill .t i! int. n ..I 2 rn o . .n lit a .i r
, . .

.

.* ?L . a ..n r. . t h r s ,r. i.r. .. b I f .r . n I,

. n , . i r n , 'n ; r . - ?!. , a

' w. i . i t it.
i t ,1 i s . l ; . r i s i c4 d < ,hi en n ! e

, ,

* , , ; .. r *..n

Detector Bloc k . .o,t i ; e * ! . i n, n t it..in-il
.

..v,.t,. .l.t.t<,r ih in+1 n t. c r al ! . .t.r
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_ __,' ( ; , . 3 : y ;<.~CONTROL CABINE ECORDER Modula *-- "";- '

4 ~

Q |iN OG+ "J ' W " -[:.i (|fi Y. .;'[j:
-

&e10
10 Mrst r Switch with built-in circuit breaker

'%:n ?? > >:.J V % m :Q... 7.:., f : ;: M: y. N Y W#
;

~ :..w...... . :;.- . . .;
11 Pilot Lamp + W ::' .:.m, ;, . m & ;:. , x J. . :;.; ; . . ..; r < :.< n.c , s t -.~

.

~:?......; ; . : ~ v.:.:: ::~

controls injection port haater at any temperature to ?3 . .i ' & ' ' ' '''i|
'M % X ? f . M, j.M.L ': . ,::, .~ . .12 controller Setting operates variable transformer which ,' ...'1 %:'... . .

. . . < . ,.e 4 r - r... . .

J :- 'f'
' ' "~'

MO. ''''.dm,>J '-

500 C; actual temperature indicated on detector heater E. I *. 9 G ' . .? j:n
J ' ' M ? ' .:L I '

' '

panel
.1

, 1. W ; . y j E
''' #

., . I~'..M ' .1 ~
#

- - '- 3, .s :

:

13 Power Switch J
. , ; .c .

..qg \- 3. pY,.

14 Pilot Lamp < 3 . . . .- ,..;.,.t..

15 control!.r Setting determines control point of detector [ 5 L* - [ c [ ,i.._ .i 2(f[ f j. ? F.[
heater controller; 10-turn precision potentiometer cali- .

y , ," . . g 13- g 14 ,
.

.

.. .; ' W ( " y. L.. . . . . . .

brated directly in degree'. C to 500'C gc .. u . .- .c. . .;
16 Power Switch : ' c. - -c. ? .

: /- , . u ; .. . .. . . . . . .. . ; - .

17 Pilot Lamp ;s ' - 1
-

,
v - : ' . . ;. ,. . .. , .

... : . .; s .- c. ... . . . .
.. a

. < . .

18 indicator: thermocouple pyrometer gives direct in- ' c .- c ; ..t c :. < :

- - ': .1..
: ? - ~ ' "'."c, '~'

'7dication of temperature in degrees C and F 1 . " ,.-. . . . . . . .. .
T' M '-

'

' . . ', .L l ' 1. . / '
19 Selector Switch for selecting injection port or detector (. j .|t ~ - ' f. > ; R F j' > '

.

;
-

temperature readout on indicator -

'?'. .
E '

. f - ;j ;

20 Selector Switch: controls power to oven forisothermal, - ~!.
'

''

" if . [ i,
linear-programmed, or step-wise non-linear programmed

. ., . . ,''. - ;:'
. . . , . . '

,.~. p,operation
o f .' ?. 1. ? f *' E . . : . , . ' . ',, . ..e ...21 Program Rate Selectors single knob controls linear 1

. .

.
.m 4

.

..

r
program at any one of 12 discrete rates of 0.5 to 30*C/ .;..' .- L'' " . -

. . V. s. ' . ' ' ' '' J: ' .N
'

; , .

min.; can be changed at any time, even during a run cC c. . . . - 5 . -
-

-

: ic.
' ''-

22 Reset Knob: sets initial temperature for programmed :[ ' : .b I "[
. ..

.c' ? J 'i
. .. y . .

operation, thus establishing lower limit of program; or .t . 0 ;- ",.?.~.
- " ^. ' '.?, [ 1 ( l? -

' o

sets control point for isothermal operation > '
4

.

_
.

,- .

23 Digital Indicator indicates oven control point at all ./(.
' : - ' ' 'f

times, whether programmed or isothermal j
. 18 : . .'. .. .

y }
- ''

24 Indicator: thermocouple pyrometer gives continuous
.

. ,

- <*% . . 'tt ,:

' h --. 33.d b - '??' ~
indication of oven temperature; also has integral upper :, n '

'J ~~ ' ' ' ' ' -

' ' .
-

limit controller that sets high limit of program ". ;* ' '
' jg

- ~'

25 Pilot Lamp

dp ... .. .,

26 Meter Reset: push button releases integral upper ~
'-

.,. . . . :
' ' ''limit controller and permits resetting by turning knob

27 Power Switch operates blower for both heating and " 1. c . - . f ~.1 f.' T i j : .,: . . . ' . "
' . 7 ., .,on indicator

, ..

. '- - -

< -~ . -
'

7 ,/c $ - ( 9. > : .--
.

: ,. 7 . . z .- ,

cooling; interlocks with oven selector switch to prevent - ' ' . ' "i .D:'DMheating without blower ' . . . ' .; ' .'. . 4 . . . . ' ' , . . '..

..28 Pilot Lamp '

.[..^s O. . . (JM;,|i
'a-

29 Power Switch: on-off control of line power to in- .. g ..

21 74 ,W-. . . . -3..

tegral transistorized d-c power supply for detector bridge ;.j,Q;g , | },.pf
#N30 Indicator: milliammeter continuously indicates

nJ@gl
/ @ tM:- 1.bridge current ? 4;j yj _ ,, - Q smer23

G ]'| .
:

31, Bridge Current Adjustment permita continuous
. m a (' 3$} '' ' } 2"2 @25 9 26IL A J- @:[/

adjustment - a weiw

Y.po[o - ? ,. -h Mi3[E? '' O. - - e ,j l@Nbh h ~32 Polarity Switch reverses polarity of detector output h' [ '

to permit positive peaks on recorder regardless of which ?M -

< - - n .:H:N ' Q.E.&side of detector is being used for analysis f. .;; p P f.D .o . .'f. .f'. . ig :, ' it : 1.) . #/.S c
,. , .

j i-

hf d '.t $ U . ' j[[[XY'[ TD33 Coarse and Fine Adjustments accurately set zero 'Y' -

position of bridge output to recorder ? 'g. ' ? ' D. " . .. . . 1( ' '" " ^' ' ~ 1. . . M. . . .f ., . .V / "
~

g 7 .. . . .34 Attenuator: divides the bridge output by factors of 6 % mg." |. '. ; ~.: ' -
. '

7. ~ 6.| 3:2 C'?:

two. This allows both trace and major components to be
'

' . . c. ., y , , y).j . ^; . . . . -
.

-

s

presented as optimum sized peaks on a single span ] ,. " c ' . .' 7 f . <! -
7 e '.:. -| AGp ; i'.j;

recorder {! :g .g ; .? J.; .7 A 9f;<..

35 Full Size Recorder: y of 1% calibrated accuracy; o .ha .;.h ?@:1| ' D c. 3, 4: :. et b : 1 f // f. 6.;S c.| . pbj11 inch calibrated chart width; Zener diode regulated .R ' ? * i ' ' 'O'W- ' ? V- cth'. G'~''<. . .

power supply; plug in measuring circuit; ink pen; optional pfd 4.u ..,.s .. . : k. '. i/..i (1.,
~ - - - '" J:,f

-a
" :- . < : ~

_. ; , .; . . . ..:8-speed chart drive; provision for integrators and auto- ''y c J:( T ? .. : | |matic attenuators M C| 7 / ? . ' ";,; "- 1,

.

ts 4 .T.p /
'

ACCESSIBILITY-Esee of Set Up {|
-

] 7,' x - ' ' v 30 32 / . 134' 94 ' 'i : ~: +36 mi components are easily accessible from the front
detector module has flip-top cover, ..,C L % f . .>d M

- G' y 1 oj M''
:2

O of the instrument: ^ --~
.

';'::control cabinet and recorder have swing-out doors
' y , . [K.;

-
g31 .g33 33 $ c) 3 J n

(. ,;.1 ' ' ;.| G. !
"c

,,,,,,,,,,

37 There are only three electrical interconnections: (1) 9'. $29
between detector and control cabinet, (2) line power and p : y 7. :P , ' 1control cabinet, (3) accessories and control cabinet -E M ' . ;J '"$'

' "~ ^ ~
'

i 38 Instrument readily set up for operation with only
[{.| ,, g.,gs;p.p .py.., 4 f g p U.: p *. ^* ;;'; "!.. Q ; .|. ' T J.

i| Uy L ||a.[ 3 |:. ' j i. y.|L.:,
|: ,

. . , , jg' .c .j.,|, ', , , '
,.4 ,one gas lme connection required c npp '

<;

. .:.~,........ . .

$ [ '' I,. .;
.,.g m. . 7. . . , . . . . . .. . , . . . .

.
. --__. Q.Y.W:7 ! .M ; - ' . ) : / . * [.
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.
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2 DUAL COMPENSATING COLUMNS
USE: To extend by 50 to 100 C the upper

limit to which a column can be programrned with-

out baseline drift.Here's how: substrate bleed-

MOEL MO '"8''*'"''*P'"'''i"'''"*"''''"'''"
that from the analytical column. The conductivity

in both legs of the detector cellis equal and thus ,

DUAL COLUMNS canc3is out, resuiting in a straight baseiine.
'

METNOD: The two columns are prepared with the

The Model 720 has a dual flow system as same packing and the carrier gas flow rates are |
. adjusted to give identical bleed rates from the

shown m.the illustration below. In normal
two columns. The sample is injected into the

operation, carrier gas first flows through analytical column and the chromatogram is pro.
a stream splitter that divides it into sep- duced in the normal fashion,

arate but similar flow paths. Two dif-
EXAMPLE:The synthetic raspberry oil dual column

.

ferential flow controllers and valves chromatogram (below) is superimposed on a
regulate the carrier gas flow to each baseline that was produced by a single column
column at precisely the rate selected by (dashed line) and on its own compensated base-

their individual adjustments (on the front line (solid line). Dual column operation extends

of the detector module) regardless of the baseline by more than 100 C in this instance.

changes in column conditions during the
temperature program. The flow system
also includes dual injection ports and dual

. SAMPLEexit ports.
1

After eluting from the column, the two ,u1,o,r a

streams are directed to the sample and 4,,,,y c ,, c ,,,,
reference chambers of the thermal con- carrier

'ductivity detector. Because of an integral aos
polarity switch, positive peaks are always 4-possible on the recorder regardless of COMPENSATING COLUMN

which chamber receives the sample flow.
.
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O O
3 ouit inotecnornr cotuuns 4 rwo cotuuns in staits 5 enternativt cotuun
uSE: To analyze a sample that requires two dif. USE: To perform a separation that cannot be done USE;To collect very pure components, in volumes

ferent columns for a complete analysis of its on either of the individual columns. In series of a few microhters up to 3 ml.
components. Or: quahtative analysis by plotting operation, the first column separates a com-

METHOD: The special preparative column for
retention volumes on columns of different polarity. ponent that would overlap cn the second, and the

References: Research,1,8 (1955); Anal. Chem., second column separates components not sep, the Model 720 permits the injection of samples

28,1370, (1956); Anal. Chem.,34,903 (1961). arated on the first. up to 3 mi, directly and in a single injection.
The desired pure component is collected at theOr: analysis of two successive samples without ?fETHOo An external jumper tube is positioned exd port which is conveniently located at thedowntime between analyses- between exit port A and injection port B. The
tront of the instrument. If a small microliter

METHOD Carrier gas flow is established in the jumper can be equipped with a trap to remove
ce in corn n s a column o dusual fashion, and the sample is injected into tion method described in facts & Methods., ,, n

port A. After the chromatogram has been com-
je ted into port A. A chromatogram is produced Vol. 2 No. 2, is used. For larger samples, an

pleted, the polarity switch is reversed and a
after elution from column A and again after accessory is available which fits the exit port

second sample injection is made, but this time
elution from column B. (The polarity switch is directly.

Into port B. noimally reversed between elutions.) gg gg
EXAMPLE:When a 1 microhter mixture of benzene EXAMPLE: A typical example (below) is the 2- three separate injections of benzene and tol-

and cyclohexane (below) was run through Column column molecular sieve to separate CO ,0 and uene mixture: 10,200, and 400 microhters re.2 2
A with a non-polar packing of Apiezon L,it pro- Na in natural gas, respiratory gases, air pollution spectively. In all three cases, the first peak is
duced a single peak. The same amount of sample samples, smoke analyses, etc. The first column

benzene and the second toluene.was then run through Column B with a polar (silica gel) separates the CO, which is then re-
packing of Nitrile Sihcone: the two components moved in the external trap. Sample flow then
were separated and each yielded a useable peak. continues to column B (molecular sieve 5A) where

Os is separated from N .3

{ s AMPLE 1 j JUM PER - 1
SAMPLE ( x T EltN A L

iNJ PORT A INJ. PORT A EXIT PORT
A lifillifililli-

COLUMN A N COLUMN A '/ COLUMN N
Carrier Carrier Carrs,er

-9 Detector : Detector -~4 Detector

COLUMN 8 4 COLUMN R 4 INTERNAL JUMPER yJilitiittiililli ,. .,
iNJ PORTB INJ PORT BO ggp

1 { u.I.aSAMPLE 2

, .- , y y
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MODEL 720 TemperaOre Program and ContrO Systems
Beginning with the first one, every new F & M chromatograph made a significant contribution to temperature control
in chromatography. The Model 720 continues this tradition by offering the analyst greater versatility in temperature
control and programming at a higher performance standard than any other chromatograph.

Separate and independent Temperature Controllers. The column, detector, and injection port heaters all have separate )
controllers through which each heater can be controlled at the individual temperature that suits it best. Tlms:

1 the injection port temperature can be set high enough for instantaneous vaporization of the sample but low
enough to prewnt decomposition;
2 the detector temperature can be controlled at any constant temperature up to 500 C, even during a column
change, to promote stability, prevent condensation and obtain optimum sensitivity.
3 the column temperature is precisely controlled for best separation and elution of components either by isothermal
or programmed temperature operation.

Separate Temperature Indicators. All three temperatures can be indicated independently at any time on the thermo-
couple pyrometers (p. 5).

Wide Temperature Control. All three temperatures can be controlled from room temperature to 500*C. This is especially
important in dual column chroma % graphs in which meaningful analyses are possible at higher temperatures without
baseline drift from substrate bheding (see the chromatogram below). The temperature control system also permits
precise instrument operation at low temperatures for the separation of low molecular weight compounds and gases.
The high-temperature feature also permits the ready removal from the columns of high-boiling components after
each run.

Smooth Power-Proportioning Control. Both the detector heater and column oven have power-proportioning controllers j

that provide smooth, straight.hne temperature regulation of a high accuracy ( 0.1*C) and completely eliminate
'

on-off cycling.

Programmed or Isothermat. The 720 can be operated isothermally or programmed, and the mode can be changed from
one to the other at will, even in the middle of a program. Thus the program can be linear, or step-wise non-linear.

Twelve program rates are available, ranging from 0.5 C to 30 C/ min.

$9U:gf. 7. W y 1.s F & M's (Microsignal Amplifier Converter) MAC*Gj gT7:NOR$MT Ufy;.:q:

jphf%i[[:N|# ' 7WS V .TJf; L temperature controller is a custom designcd unit that.

dbM .h kh a[hh:N i 3; continuously compares the actual temperature (thermo-
[% 2 Q,h g j Q .T b g e a y1:7 ': couple emf) with the desired temperature (reference
9 g:d g]./

'""L;:3.fb P i }/i(PT1S:]
.~ f bridge emf). The amount of power supplied to the

heater is proportional to the difference between these; ,y
?.h(.4 ,& ( . #.: . ' . . . . . . .,,T ' emf's, thus providing true power proportioning tem-

.4 ..:uw

J.D 'a# E. y!3 ,
f.j!M j g perature control.j:i %c .jg

, ~

M .
WV 4 jy j Two MAC controllers are used, one for the column

I d [ jh [i:f ..S.y,kN @hh[[N]
i...' f f.4 oven and one for the detector. The column oven con.g

;, troller incorporates a programmer that drives the*

6 j gb,Mk.gf
:f.[$ :hkh , g ? hh[{ LJ 9 [j.

.2: M . reference bridge through a gear train at a specific rate
.. ] i depending on the choice of gear. The oven controller"

. | e g , MM;. W m: M: ".Gfb tv also has a relay that provides " hold" or "off at limit"
NdNNE Nt , N EN MYMNkMMJ operation at the end of the program.

|

)

INSTRUMtNT: F & M Medel 720
SAMPLE: Diend of weses and pues

hydeeserbene
COLUMN 5i Amelyhel-6's%"OO,a % 5E.30

sHicene swm avbber en 60-80
i '

h Compenseting-some
mesh Chromeseeb W

! Plow A ATEls Analytisel-Mehem at 60
ml/mia

'' '' Compmenas-.-Helium et
2. Cao 83 ml/mla

3. Cse @ SRIDefCURRENT ISO me
SENSITIVITY: 1 my

4. eCas
| TEMPER ATURESi Desector-380*C

la}esties Port-480"C' n'

| dr Colem -peegreemed
from 9o"C to 42o"C

| @ 8 61:/ min

^
UEh,I -

i

((yLM
'8

. TEMP t?C 100 175 250aC 325 400 420 C

.

flME o men 19 As min 45 59 min
k
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MODEL 720 A TACHMENTS AND ACLZSSORIES
The Model 1609 Flame Ionization Detector This is an ultra-sensitive com- e a1~ 7. -"m'onn ' y wrw x ~ '

f H i f. - - - v. Y I.Vf 4@;M '.1
.; panion instrument that extends the ranra and sensitivity of the Model -

.

720. For example, a successful chromatc t. n was obtained on the 1609 ? 4%.-
?.from a sample containing 4 ppb ethylene in nitrogen. Functionally and .;c ; ug,g.g 4' , ...

in terms of performance, the Model 1609 was designed after the impor-
.

. .- - J:..*
.

.

'

.

J,t- - - f,
-

7tant flame instrument variables were determined on the design of a ' : 1 -

! separate flame unit.
The Model 1609 consists of the flame ionization detector, column ' ' : - - 9..

oven, line-operated electrometer whose basic sensitivity is 4 x 1012 1 . :; . _ . ;,,
; -

-
- -

.

_ . .

I amps full scale, and a full set of independent operating controls. The f. , , ~
1, . ' .-

j addition of a column temperature controller and/or programmer makes -
. - . .' . -

' the 1609 a separate flame unit with the versatility of the 609.
,

.e .

With the attachment of the Model 1609 accessory, the Model 720
' ' ^ '. .' '

C
4

! Gas Chromatograph can be operated with either the thermal conduc-
~

1

- -

:.

tivity or flame ionization detector, and switchover from one to the other . .J . ' . . [2

takes less than one minute. . . . - . '. 1
-

<
e ,.

I g

; Some outstanding feature * of the 1609 * ppb sensitivity . wide dynamic
' . '~ ~! range full concentratiet linearity * automatic hydrogen flame reigni- . . ' -

-

.
-

tion . packed columns to 50 ft. long . accepts capillary columns a sep-
"

. . ''
>

-

... , .. .
. . . . . .

arate temperature control of injection port, detector and column - '

-

..;..

precise control of carrier and support gases

. T - i
f. (

' ~ ,*

h_ ...
$

.- ..._,
' T'

$ ~$ ( .,.
*

. [ . .

~ ~ ~ ~ ' '

.

e D ;;; ; I
-

;o . _ _

=f~_ y
c .

? - R- %|
* o w

. . 1e

Medel 50 Automatic AHenuator About es convenient an accessory as any analyst ever used,
the Model 50 makes possible unattended chromatographic operation during the run by h

,

automatically holding peaks on scale, regardless of the signal intensity. Here's how: it 'J
' '

~1" ~~ ^ *automatically increases the attenuation factor by two (decreases sensitivity) when the re-

|
corder pen reaches 959 of scale, and decreases it by two when the pen reaches 35% of

~ '

scale returning to the baseline. (Both the upscale and the downscale points are adjustable). : R

Its overall range is 1 to 1024; it has a minimum attenuation dial that can be set between 1 g ' ~ ~. g _ p|
,

;j| and 512, below which setting it will not deattenuate. In addition to complete automatic
~, .,

Soperation, there is a manual control switch and dial (Part No. AA-0000).
.

*

.t
.

!

<.

~

xn xs '
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. . b
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1 r t

~

/ ( \ U -s.t ~
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1

TIME O min - 2 .4. 5 7 min
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MODEL 720 ACHMENTS AND A ESSORIES

Detector ProtectorGrs Sampling Volve
. , . ~ . - To protect the filaments of the conductivity detector against burn-out,

I the Detector Protector unit automatically turns off the filament current
if the carrier gas flow is interrupted for any reason. (Part No. PC-100)

4
'

- Sampling Accessories%

s .

Fon Ligtnos-a complete line of Hamilton Microliter syringes and
s

1
' Chaney adaptors. These are precision syringes that permit reproducible-

sampling. (Part Nos. S-7001N to S-750NCH)
~ Fon GASES-Part No. GV-10/11, for the accurate introduction oft -

- h .'' gaseous samples; leak-free at temperatures up to 150*C and pressums
.-

**

to 100 psig; all stainless steel.
The GV-10 and GV-11 are the same in every manner except that

the GV-11 is provided with shut-off valves on the sample inlet ands.
4 exit ports. Sample loops available from F & M are:

~g'
' Size Part No. Size Part No.

0.5 cc L-005 5.0 w L-050
1.0 cc L-010 10.0 cc L-100

y, ennrn - , ,,

e
~ a 2.0 cc L-020 25.0 cc L-250

.I
..7

Fon Soups-Part No. SI-4 permits the direct analysis of any solid that'

I %- vaporizes on heating to 500'C or less; useful for the study of degrada-
h% ^% tion products of polymers and for the analysis of entrained volatile
p ' C i on"p > - components in solid materials; also injects hard-to handle liquids;.

'h- uses standard melting point capillaries; attaches directly to Model -*
. .,

%
j (, 720 injection port.'

Integrotors
- - ~ _ F & M offers a complete line of mechanical ( ball and disc ) and electronic

analog and digital integrators for your most exacting requirements. The
solid sample injecto, integrators available from F & M are:

Type Part No.
Dayatism Atten-U-Matic IA-6000
Disc Integrator 1-3000
Infot:enics integrator IF-9000

Columns and Pockings
F & M stocks a large vnriety of both analytical and preparative columns
for the Model 720 and other instruments. Also available from stock are
different types of packing materials, solid supports, liquid substrates,
and empty columns. F & M will also quote on any special column and
packing requirements.

Set-Up Kits
These two convenient kits contain all necessary reducing valves, tubing
and fittings to connect the carrier gas cylinder to the 720. When order-
ing, please identV; o kind of carrier gas in addition to the part no.

ype Part No.
For thermal conductivity unita SK-C
For flame ionization units SK-F

. QN:
F #d M otibre a variety of services for users of F & M in.

'strurYentation. Highly ; qualified, L technically 1 trained .
. CUSTOMER . mpreEmtatives in major cities throughout the United -

- States,' Canada, and in Europe are available to help cus-
1 SERVICES: tom asivo unusuai ch,omaio,,aphic p,ohiems.

.

FROM F & M- Trained a-viaa=a a=ba =11 to =iat o-ners of F & u -
equipment with service and repair of their instruments.

.

At the main office, F & M's' Applications Laboratory g'
personnel are mnstantly. investigating new chromato-
graphic. techniques and improving existing methods. The ~
results of their applications work is made available to in. 1

.10 -

- - _ - - _-



MODEL 72 SPECIFICATIONS 4

1 )
.

; FLOW SYSTEM TEMPERATURE CONTROLS

I Dual columns Controllers: separate controllers for detector,
Dual differential flow controllers column, injection port ;

Dualinjection and exit ports Itange: all three can be independently set '

Five flow paths: anywhere up to 500 C*

(1) dual compensating columns Accuracy *: detector and column controllers-
10.1 C

1 (2) dualindependent
(3) two columns in series Ileadout: column-digital and meter )'

(4) single column N*t**t #~** #'
'

-

, mjection port-meter,

(5) preparative Column heaters: 1200 watts
Column heating rate: from 75*C to 500 C

COLUMNS in ten minutes
i Standard column sizes available from F & M Colu,mn cooling rate: from 500'C to 100 C

m less than ten mmutesare: H. %, Lii, and M in. OD in lengths .

up to 50 feet and longer, depending on I

* ' " " * PHYSICALPreparatue column: 8' by M" OD,

] Packed or capillary types can be used Size: control cabinet / recorder module-22" .

wide,15" deep, 35" high !>

Wright: 185 pounds without recorder or jDETECTOR accessones
! Thermal conductivity type is standard: 255 pounds with recorder

four-filament tungsten hot wire .

i

i high sensitivity W-2 detectors (optional) ELECTRICAL 1
; integral solid-state power supply

polarity switch Power requirements: 110 volts,50-60 cycles,
contmuous bridge current adjustment & 20 amps, a-c

Fuses ahn -amp cir t reaker integralatte t s tch(12 positions to 1024) poautomatic attenuator (with similar specs)
controllers-oven and detector controllers:p is optional

h precise zero adjustment (coarse and fine) both have 1/10,1 and 15-amp fuses j
Flame Ionization Detector Attachment ;

'

18 optional STANDARD ACCESSORIES

- TEMPERATURE PROGRAM Any of th,e following can be used, without
i modification to the Model 720 or the

Program rates: one knob selector for accessory:
0.5, 1, 2, 3, 4, 5, 7.5, 10, 15, 20, 25 a. Flame ionization detector attachmenti
nd 30 C/ min.; can be changed at any b. Gas sampling valve

c. S lid sample injector
- Limit controls: to automatically turn off
! column heater, or hold temperature d. Automatic attenuator

isothermally, when upper lirnit is reached e. Prep scale column
Selector control: for isothermal, linear, or

linear-isothermal operation e specifications subject to change without notice

- dustry thhough papers presented at technical meetings, in
scientific publications and by compnshensive y

articles in the F & M house organ,
" Facts & Methods". Copies of these p'
publications are sent free of 4 m.._

3"- DE WWWEBusumcharge to anyone interested ; -

d _ggin chromatography. 5
I ;

For the solution of your. g| g _
__ pm .

#-y

call on the depth of tram}on problems,g%
___

=-: ) gas chromatography and ' o*
_

' analytical instrumentati~

mg, expenence and m ,,, , a 6,u,;,, ,,,
service available from F & M Scientific Corporation. . r . arch facm. at Avondale, r.nniyivania

- 11.
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F&M SC]ENTIFIC CORPORATIONy

4 Starr Road and Route 41, Avondale, Pennsylvania,

~. TELEPHONE: Colony B - 2281 (Area Code 215)-TWX M SQ 17t

l'O '' Sales offices in Atlanto e Boston * Chicago * European Subsidiary
'

Dollos * Cleveland * Houston * Los Angeles * F & M ScIENTirIc EUROPA, N.V.,
:j New York * Pittsburgh * St. Louis * Washington Leidsestraat 67-71, Amsterdam,

>
The Netherlandsji g ,Ja.a n i :,me N e w . ,+-;. m .- 4

)international Division

F & M SCIENTIFIC CORPORATION |
AVONFALE, Pennsylvania

'

i

I

I,

| '

|

*


