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INSTAUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPilCATION, SEND TWO COPlES
CF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW,gi

APPLICATIO8st FOR DeSTRIBUTION OF EKEMPT PRODUCTS FILE APPUCATIONS WITH. IF YOU ARE LOCATED IN:

i U.S. NUCLEAR REGULATORY COMMIS$10N ILLINOIS, INDI ANA, lOWA, MICH1GAN, MINNESOTA, MISSOURI, OHlO, OR
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY, NMSS WISCONSIN, SEND APPLICATIONS TO:

*

U.S. NUCLE AR REGULATORY COMMISSION, REGION itt
ALL OTHER PERSONS FILE APPLICATIOel8 AS FOLLOWS,IF YOU ARE MATE RI ALS LICE NSING SECTION
LOCATED 101: 799 ROOSEVELT ROAD

GLEN ELLYN,lL 80137
COftesECTICUT, DELAWARE, D6 STRICT OF COLUMSIA. MAINE MARYLAND.

#ammMNUSETTS, NEW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANIA, ARKANSAS, COLORADO, IDAHO, K ANSAS. LOUISIANA. MONTANA, NESRASK A,
RMODE ISLAND. OR VERMONT, SENO APPLICATIONS TO: NEW ME xlCO, NORT H DAKOT A. OK LAHOMA, SOUTH DAKOTA, T E MAS, UT AH,

*
U S. NUCLE AR REGULATORY COMMISSION, ftEGON 1
NUCLEAR MATERIALS SAFETY SECTON 8 U.S. NUCLE AR REGULATORY COMMISSION. REGION IV
476 ALLENDALE ROAD MATERIAL RADIATION PROTECTION SECTION
KING OF PRUS$1A, PA 18406 811 RYAN PLA2A DRIVE, SUITE 1000

ALASAMA, FLORIDA. OEORGIA. KENTUCKY. MISSISSIPPI, NORTH CAROLINA. '

PUERT * RICO. SOUTH CAROLl06A, TENNESSEE, VIR0lNIA, VIROPI (SLANDS, OR AL ASK A, ARI2ONA, CALIFORNIA HAINAll, NEVADA, OREGON,1N ASHINGTON,
WEST VIRG6NIA, SENO APPLICATIONS TO: AND U.S. TERRITORIES AND POSSENIONS IN THE PACIFIC, SEND APPLICATIONS |

U.S. NUCLEAR REGULATORY COMMISSION, REGION 11
. NUCEAR MATER #ALS SAFETY SECTON U.S NUCLEAR REGULATORY COMMISSON, REGION V
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PERSONS LOCATED IN ACREEMENT STATES SENO APPLICATIONS TD THE U.S. NUCLEAR REGULATORY COMMISSION ONLY IF THEY WlSH TO PO98ESS ANO USE LICENSED MATERIAL
IN STATES SUSJECT TO UA NUCLE AR REQULATORY COMutWlON JURISDICTION.

1. THIS IS AN APPLICATION FOR (Check Mgwepress (apm) 2, NAME AND MAILING ADDRESS OF APPLICANT (Jacivete Com/
-

Union Carbide CorporationA. NEw uCENSE

S. AMENOMENT TO LICENSE NUMBER ' linde Division
29-11872-03 P.O. Box 2377 C. RENEWAL OF tiCENSE NuMSER

- Keasbey, NJ 08832
,

3. ADD ESS(ES)WHERE UCENSID MATERIAL WILL SE USED OR POS$$$EED.

Industrial' Highway, Keasbey, New Jersey-

4. NAat OF PERSON TO BE CONTACTED ASOUT 1HIS APPLICATION TELEPHONE NUMSER

Thomas C. Ahlers (201) 271-2637
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FREPARED IN CONFORMITY wtTH TITLE 10. CODE OF FEDERAL REGULATIONS, PARTS 30,32. 33,34,35. AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN,
18 TRUE AND CORRECT TO THE SEST OF THEIR KNOWLEDGE AND SELIEF.
WARNING.18 U.S C. SECTION 1001 ACT OF JUNE 26,1948,62 STAT. 749 MAKES IT A CRIMIN AL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENTATION

3

' TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION. '

SIGNAYURE-CERTIF YING OFFICER TYPED / PRINTED NAME TIT LE DATE

_ C 6% Thomas C. Ahlers Region Technical Supervisor 7-22-88

8912060427000%
REG 1 LIC30 PDR u
29-11872-03

FOR NRC USE ONLYp
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5. Radioactive Material- Mo changes to License

Number 29-11872-03.

6. Purpose (s) for which licensed material _will be-used.

A.' Nickel
~

Source not in use; transfer-

off site being-investigated

3B. Hydrogen No_ changes to License-

Number 29-11872-03

7._ Individual (s) responsible for Radiation' Safety Program and
their training and experience.

|
'

No changes to License IThomas C.-Ahlers- -

Number 29-11872-03

Amy Ust No changes to License-

Number 29-11872-03 .

'

i

Elizabeth C. Hagstad - Thoroughly trained on
operation and use of

,3Hydrogen Gas'Chromato- -1

graph. Four years
|

experiencg operating ,

Hydrogen Gas Chromato- !

graph.
,

Ronald W. Shrewsbury, Joseph F. Salfelder,
'

Diane Pacholec, Robert Bradley and Pamela White
are no longer employed at this Union Carbide
Corporation location.

p 8. Training for individuals working in or frequently restricted 4

|
areas. 4

L

L Not applicable; no restricted areas

9. Facilities and Equipment No changes to License
Number 29-11872-03

10. Radiation Safety Program No changes to License
Number 29-11872-03

| 11.' Waste Management No changes to License
Number 29-11872-03

|

.
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IMPORTANT

READ- BEFORE CONNECTING OR USING
YOUR DETECTOR ASSEMitt.Y. -

:, ,
Each ATC Model-140A Wide-Range Electron Capture) Detector; system y

has been carefully manufactured and tested before shipment to ensure that it $,Ifl;
dSIFoperate as specificd and qwoduce:arbaseline currentin excess ofSkMPAA ID

~~ ' &|amperes in clean carrier gas. If factory measured baseline current levels are to , , ,

- |be maintained and permanent damage to the detector cellis to be avoided,it .

$j
1 . s. ,

-is4 essentialf thatethe; gas ' entering. the detector be free 'of electrophilicy [' y"[pi AJ:/k
"

i

[compoun's'(oth'er th'an 'hi thinute sampic co'centratioris being me'aiured)1 ? ?d t n
' , ' ''

'

and substances which might react with or depot t upon the tri.tiated scandiumi

source foil, such substances may be present in the bottled carrier gas,in the
column bleed,' in the septum bleed or may evolve from the walls of system

j - ' tubing'and fitting's that are'rnade of inappropriate materials or have been - ,,b ', h,j
, ,,

et O-inadequately cleaned.-

' Section 5.0 of this manual discusses these subjects in detail and should *

be read and followed carefully by anyone who has not already established if!
'

and demonstrated 'a properly operating electron.capt'ure detector system. Yb
Please note that .the Model 140A warranty does not cover repair of - 4

[qontaminated detector cells -no matter how short the operating time may be.
,J

'

lt is quite possible to permanently degrade a detector cell within minutes of -

connection to a contaminated column or gas supply. With proper attention to. :
!these precautions, however,ia detector cell should easily provide a year oru

~

more of normal operation before replacement is' required.

~ .

i

$'
*

.''.

,__ -
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.1.0 SCOPE ., J range. Finally, the rabtigic, . calth asptcts of tritiurn ne not
,

-

, ,

neady as severe as for Nicku :,3, which*tends to be octained,

t his d.ocument dewribes the ATC Model 140A Wid> Range indefinitely within the body,if ingested.The LCD source must be
I.lectron4apture Detector and provides sufficient information to in solid form, however, so that tritium source technology is
permit its installation, operation, and maintenance by someone largely concerned with finding a mechanism for binding large
generalty familiar with gas chromatographic procedures - and numbers of hydrogen atoms on or very near the surface of a solid.
te(hniques. Until very recently, the best solution involved adsorbing the

tritium gas onto a hot titanium-plated metal surface. This *

technique produces high intensity (0.25 curies /cm') sources
~

2.0 APPLICATION which will maintain the tritium surface bond at temperatures up
to approiimately 220 C. Unfortunately, it is of ten desirable to

The ddil.140A ECD system is intended to measure the' operate GC detectors at higher temperatures than this, partic-
l

concentration; of e c!cctron-capturing' chemical * species in- the- utarly for cleaning and bakeout, and tritiated titanium is relegated
' ef fluent from'a gas-chromatographic column. Its output signals to those special applications where its restricted temperature limit
are (a) a pulse train whose ficquency is linearly related to that is not important,.

concentration and (b) a range switched analog voltage suitable f or - + 7
driving a linear chart recorder or other .inalog data acqaisition (3.2.2 Nkhel63 Sources / Detector operation in excess of 220 "C
equipment. is the one advantage 'which made Nickel 63 the most widely used

LCD source during the time when tritiated titanium was the only
other reasonable alternative. Nickel is a metal which can be plated

3.0. ELECTRON CAPTURE DETECTOR , on other metals and maintain source integrity over the full
OPERATING PRINCIPLES temperature range required for ECD operation and bakeout.' As Q.

described before, however, the highcoencry betas it produces h-

3.1 General '

require a larger detector volume than is desable, and its low -
,

,
- specific activity restricts source activities to a few tens of

,
.

mdlicuries. Detectors which use Nickel 63 itherefore achieve iV k
high-temper'ature operation [at thEe^xpense',of baselin'e current, k# M

gl,t

and captured by the electro - dyna'mic range, 5cnsitivity, anc respo'nse'tims.' Coupled with the V
~

negative species wit m e gas ctrical measurements
. more severe -estrictions on handling and' distributing Nickel 63,3 ' 4made.at the chamber's electrodes can bc u termine the

. these drawtueks have ' spurred 'the development of a higher. ) ifree electron; density; and thus to infer the concent - temperature tritium source foil. ' ' . ,
clectron-capturing compounds., * ' dc - b i J

~ #S W"
4

The - principalidifferences between ' the various h pes of M ritiated scandium combines '

available electron 4apture' detectors lie in the followin.t three all of the best features o t ium with'a maximum temperature .
'

limit of 325 *C, which Miguite%deeluatebforiassentea61Eal@) %[
areas:

(1) lonizing-suurce type. 4pplicationsaSource activities are available that approach one
(2) Geometry and design of the detector cell, curie /cm', producing.a higher, specific activity:and?thus a" higher:

'

(3) Type of electrical stimulation and measurement. * baseline ~ current-than any,other3 beta.sourceavailableinrdiCD usy.
Sections 3.2,3.3, and 3.4 discuss these dif ferences in detalk The ATC Model.140A Wide-Range Electron Capture Detector

employs a 1-curie tritiated-scandium source with a surf ace area of
3.2 fonizing Source Type 1.6 cm , and achieves'ai baseline cupent.off alsteast 2 LIO?2

1

. amperes in a detector volume of only,180 microlifers.9
The purpose of the ionizing source is to produce ioni/ation

within the sample gas at a high and stable rate. Al hough gas 3.3 Geometry and Design of the Detector Cellt

mnization mai readily be produced by electrical means, the f ar
greater simplicity, stability, and reliability of radioactive sources A good i CD design must maximi /c the cell's baseline current,
have led to their use, almost esclushely, in elections anture minimiec us sample volume, and maintain appropriate elettrical
Jelectois. I urthermore, the desire for dense ionization in a small and mechanical properties mer the desired temperature range

.

wlume, with little or no penetrating radution component, is best hom eoom ambient up to at least 300 *C. As di> cussed above in ~

met by low energy beta emitters; specifically, 11 (tritium) and 3.2, tfle choice of source material plays a key role in that design.
3 "'

"No ,\lmost all of the LC detectors auilable ine one of these Other pertinent design factors wdl now he considered.
is aopes.

3.1/ Detu tm Cc// (,cometry . the requir emen t s for large
12 / 7'r/t/ated T/ ton /um Source, Iritium holds sescral m.uor hecline tuoent and small detector cell volume are somewhat
ash.ntae.es of NickelM as an ECD somte material. Ib het a base woaadatory and require a good tommomise in chamber shape
tho>h bl% et energies (|8 key tila\imum Lomp.ued with I,I key), and diturMsP en s ll''Weser, a te l geometry whi(h maximites thel

w that all the iom/ation a contained within 7 mo W lhe r.dio or soan e awa to teh Wume wd! always he superior to a
s anse-b d sur!xe, and a set s smah delertor solumc n p mihle. gei en a F a i ames thi, rano o, he sm.dl. t he ATC M+ fel l* 4
! or Niel ?Ib e c, llItiurn s4 Nt(c) t an th' ptepJf ed With "tui.it thel d<let; .!cy J a U um (t aaxt.d d itrit!f ical L le(if() des with the souf s e!

speuli, .n :h ities than Nakelel, lead ng t<> !" i fu us d -b outo elemitoJ h athode). T he eff eu th e sampie'

t unenh and wnsequently peates senutnits .unt unf i d ,onu u w < Il ul maiobh id is Ihr e n ud mie mntamed within thn
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6,
.

. Rj ;

[ , olindet, since its radius is such as to provide bni/ing radiation linearity problem associated with any cuali ionization chamber
throughput twentially all of the intereletI, ode ypace, device that operates over a wide range of cuuents.

4
'

. .~t1 .
;n m = m

3.3.2 Carrier. Gas flow Considerations. If the ECD output signal 3.4.3 Constant Current, Vorloble Frequency Adsed Operation.:
U ls7ti'acctIfately reflect 'peakPsepira'ted tiy'the column,. it is Before describing the operation of the ATC Model.140A ECD .l'

important|that the detector flow characterktics be carefully system, it will be instructive to consider the manner in which the
-controlled.illow must be diffuse rather than laminar, and there free electron density varies with time in a pulsed ECD. If the bias

must be r.ipid sweep.out so that readings are not contaminated by pulse is "on" long enough for all electrons to be collected at the
^ semnants of railier sample concentrations.The symmetrical peak anode, then at the instant when this bias pulse goes*"uff", the
. shapes prodaced by the ATC Model 140A ECD and the rapid number of irce electrons in the detector is essentially ,cro. (We-

recovery it provides following large peaks are results of a unique assume that the bias pulse is so short in duration that a r.egligible

design that climinales trapped gas volume, thoroughly mixes the number of new electrons is produced while it is "on".) While the

gas at the sample-volume entrance, and minimites gas volume bias remains off, the number of electrons changes due to:

throughout the detector. (1) electron production at a constant rate, and
(2) electron attachment at a rate proportional to the product

i- of the number of electrons N, and the number of electrophilic
molecules N present.

t- 3.4 Detector Electrical Operation
That is,

Although the ATC Model 140A ECD design has been -

optimized in all of its aspects, the principal improvement over h.,pT-g ! S,

d bprevious designs is in its constant current, variable frequency ! 't (;)=
mode of operation. The advantages this operating mode has over

'

-.

de and fised frequency operation will now be described. . .-
.

where dNe/dt is the time rate of change of the number of frec.,
~

,

,.e 5k electrons present. and ko'and k' ar'c ' constants. Far the' sake of? ' 4,y p <',. Jwhk - -
,

s c m s.
are Jconsideringi that ionly; one? Pd3.4.1 DC Opera' tion. Electron-capture detectori of earlier design -(!arity; and simplicity-

, v -

we

are conceptt ally very simple devices.~The chamber electrodes are . electron capturing substance is present. %7

biased with a de' voltage, and the resultant. direct current is The solution of (1) which satisfies the appropriate' initial M
'

measu' red using an electrometer amplifier.-Obviously, the maxi. . condition (at t = 0, N. = 0) is:
mum currerit (baseline) occurs when only pure carrier gas is

'

,; q,

, 5k* ^ ''*

'

"%present and reductions in the current are used to determine pi , 2

concentrations of e!cctronegative species. Unfortunately, detec- "N, = 1 1-ck Nt
tors using this mode of operation are often unable to distinguish kN (2) p',

2

between electrons and other charge carriers, such as positive ions
and electronegalise molecules bearing captured electrons, so that As would be expected, equation (2) shows that Ne begins at
the6 measured current 1sistronglysdependentionacarrieregapflow zero and increases exponentially toward an equilibrium value of

.r;te, detector temperature / cell voltage, and other parameters thats go jg2N. 'I we apply a brief charge-collection pulse periodicallya

are n6t simply related to sample concentration. *DC operated with a t.<quency I, each such pulse will collect a charge
electron capture detectors are, theref ore, characterized by drift- increment AQ, where: 4

ing basehnes, sensitivity variations and very limited dynamic |

ranget

L/q h.E.
AQ 2 I-e f .

,

. 3. i 2 lhed l'requency 1%ed Operation, buhstamial imptme- (1)

ment over dc operation can be obtained by applying the detector
hias as a sequence uf shott duration puhes, durahom long enough Where q h the electronic charge, and average current is
to collect the very mobile electrons, but not long enough to

*

permit the heavier, slower ions to contribute significantly to the
~

2%
,

total integrated current, tiete, as in the case of the dc operated tjq
- oc
| 4

1-deicam, a de ciechometer is used in measure ine am.n e tunem
l' N' '

. mduied by the bias vohage puhes. A propeilv dedgned, - -
( ;i

liwd.hequency puhed I.CD thus eliminates much of the drif t
psoblem associated with dc operation. Since the deledor current Note that the average tonent t ollected by this periodic collet non

must at tually sary mer the meeuf ed dynamic range, howeser, puhe dt rends only on tht r al .o 1/N. I verything the in equahon

the lme.c respume ol a hsed-hequens e system h sidl hn.ited, at ( li t oo 'ani . II, thi n tu e, wr hold the detW u t uu r'.
best, to a r ange of a thouund to one. %me deteel.n s of thh Is pi v.nmun :h s, stem t o qorn., w H sary line.u k w un s - pk

ponide manual lecqueno tanging to penmf th operator to um on.i m N lhe A|( M t I | 16 T | C D % .h m Jocs ,u t

sclest where this limited ds o noi tange will he, and an c romde t%I,-wi N a un iah! ' Tr t s deletet tor-bre poh I wnLm
. a for m of t utustry whhh estemb dynarnit rana hs hocu mu a a H dis , loop whid m dnLun t ointant i tettor t.no c"t.

badt.dh nonlineat output signal. None, howoci, ew ape the is I iauie 4 I h a simplihed bw k duram of the 1.<.1) o . tem.

L_
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", , Anmsuni 4.1 hntalling the Detector Auembly' *

\ Mil l l*t N, t**"
..' r AlfkHH . * t t1RRI N t

CAUTIDN: Defore connecting the detector to the GC.,n "

colotnn, read and observe the carrier gas cleanlinew' A N"M

:---.1 ud precautions contained in Section 5.2. Contamination
( of the detector cellis not covered by the Modebl.10A3 ,

warranty, ~.
. o- munun

'NuGa A nw The Detector Assembly normally mounts on an outside ' wall of- '

(I AMPcirlL R

nyt;C . ni wm.m ,ar,A,s o mn.. the GC column oven with its inlet tubing extending into the oven
n i. ~==w t- N.u s"

through a suitable access hole, as shown in Figure 41.

l e l t'
s sitt4ht .LD

.,, m: s >% me
*

I kl oot M'Y PUl 4L R '

4 y) 7. . '
'

-$- r V ARI Atti ril RIQUt'%Cv
'

| 8- [ th a tt1ElQUtNci- R AM A shn(ntD AN u t M. Vol IM.1 ' - /-* ~ 7 /UA M i- e- - ) R (R g kl 04D(R

I"| ''a kt#N"^" ! ~ l EE''#aE''""'R

nlutN AL INIEGR AloR j = j
'j

Figure 31 Q h- ~) .
.

SI'mplified Syste'm Block Diagram- ' "*""'I"uN
-9 i ATC Model 140A Wide Range Electron-Capture Detector

. j - {.'"'t's / - T Fcom,,,

j 7 Qovitu
,

/. ..
f the average detector output %. /..! .

Wua=e,an a ion.H cois.a.n.a.
~g,Q ]e.u.,s ,. .-

current x 15 z differ.st...Qom# thecurrent, the result ng'non zerodnp pera.t,or controlled . . A,rence 1
m- m o>o ?ref - * w,,ua mm.o6camu q.

,b*
- - . - n .n u - -

. n yut current to the . tegratmg- .///////,/ aa maac m,

m -

,' cww V ,a W%
k amplifier will cause th'e' amplifier'out'put voltage to' change,' thus

'

' E ' ' [ic s
. ,, ,

changing the frequency of the detector cathode bias pulses. The ggg my Qgiggre y W d u.a., (ts y
IcedlUck loopiforEes a.changejin frequency that will produ'ce a - M g

;I ditferent detestor" current,\thus reducing 'the net amplifier input T
' h. current to zero. The action of the overall servo loop therefore ti'

forces the ' detector current to equal the reference current by The Detector Assembly intet tubing must be connected to the h
arying the frequency in response to changes in the sample outlet end of the GC column in a manner that will permit .Ms

. concentration. As required by equation (4), the observed change unobstructed gar flow without leakage over the full column 'N
n m hegeency varies linearly with sample concentration over an temperature range. For metal column tubing. Swagelok type |euremely wide operating range compared to that of variable littings are usually recommended for making this connection.The !

current electron capture detectors. The low-frequency hmit of Detector Assembly intet tubing is l/8" O.D. stainleu steel fbbing. N
operation is set by requiring that the puhe period be short 11 the GC colunm is aho 1/8" O.D. slainlew steel, the connection d

L tompaled to the time constants for electron loss methanhnes that may be made using two I/8" Swagclok nut /lerrule sets And a
.

wmpetc with the desired sample absorption, while the high- single I/8" Swagelok union. Stainless steel is the preferred
| hequency limit is determined by requiring the collection pulse Swagelok fitting material. Connection to other sizes of metal
'

width to he wide enough to collect all the electrons prewnt,ict column tubing or tubing made of other materials will require
.small wmpared to the puhe period. In the ATC Modebl LOA modification of this procedure to suit the materiak and sites
I.CD system, this frequency range runs ham a 5-kil/ baseline to encountered. The Detector Assembly inlet and outlet tubing may
5-MH/ maimum. I'requency changes of 15 He can be seen and be bent or cut, as necenary, to fit the particular installation,
tucasured with this system, so that the maimum linear dynamic auuming that proper took and techniques are used to avoid

| ' range covers six decades, or a million.in-l. Some elettroneg.itive kinking.
|. . substances of common interest are restristed, by their chemical lh$ Del tor Assembly should be securely attached to the D

pro;3ertici, to a lOh o-l linear dynamic range, yet th. AIC outside of ae oven wall using sheet metal screws through thei
Model-110A LCD provides much broades dynamis ninge h a IFese llanae mounting holes provided. l'igore b2 shows thew mounting
veties than that aflorded b) available dc or lised he.iuenci dimemiom. T he hole through which the inlet tubing enters the

- systene, or by other " constant. cur r ent " systeem .! mor e men 3houh! he wmpletelv cmcied by the Delet. tor Anembly
f estricted liequency lange. houim; be rmnimi/c oven he.si low and temperature i.aaam-

lornodes m the det ec t or inlet tuhme lhc deted os eshau'l
lub , .; sh mM h; wnneth d to a f mx hm >J < a mh i 'ed n > the

4.D INS 1 ALLATION om A o , om the h n.th o A onic p'n mNoc. nmal ! " o
t h- det a ,, m iluoam suo m a. wie inn 1

k ) e** . sy s c|ik 4 % 8n 40sk s % >! , - I5' ! *\ ' !I N I" ) |I . y ' '! b'0\ U' I !I * ' d I'III4

omis : the Detectm Assembly and she tuninil t t - M h 16 .lc m al N inon,a mas le e n,..dh. dm onnemnathe te. .

use, ale miettonnected b) three clet tfisal calb. IN ict.t pt n F, an j rc mos m l'- b ,u r llai h;id ew- wLn.

_ _ _ - . . _ _ _ _ - - - - _ _ _ _
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-atihh the plate ti the. Detector Aweenhly housing. After socket |5 on the Connol Unit rear aprc.t 14 on the scar apron is*

temmind this mounting plate, be suie to replace the lour screws the analog voltage output pck, ~lhe output f rom |4 is between 0*-

- to hold the' housing cover in place. .With the mountin;; plate- and s l0V and it must therefore be attenuated with either an ATC
~

- removed, the anode and cathode BNC receptacles will be tree to 140A.3 or 140A.4 attenuator to drive a chart recorder; see 4.5
move about and will tend to rest against the hot Detector below for more dMails.

> Awembly. housing, in order to hold the. temperature of these
acceptacles to a suitable lesel, it may be necessary to insert a . 4.4 System Power input .

. . .

small piece of thermalinsulating material between the receptacles ''

and the housing The Model 140A system operates directly from a 110-V 64He
power somce, generating its own dv.opetaling potentials, detec.p_ ~ sw a

~- * * 2 "" tor bias pulses, and tempeiature control output. Simply connect~ * ~ 'f' the Control Unit line cord to a souice of 110-V,60412 power. A
3_ q4 f g _.___, - _ .- e. Control Unit front panel lamp will automatically ind cate the

'

_, n o a~' presence of suitable input power,17or operation on 220 volts,
50/60 Hi, it will be necessary to use a step down transformerno ; <

" with an output rating of at least 150 volt amperes, if a suitabb
! - h transforme is not available locally, one can be purchased directly,

j Irom Analog Technology Corporation. With full heater power

-} g Q., o output, the complete system draws approximately 70 watts. Inf
-- s+f b L stand by condi,t}on, with the detector temperature controllerC

'2 3g "off", the powel drain is negligible, g.
. ..

~! 4,5 Using the A'nalog Voltage Output,

h -

, - i . .

' '

BNC receptacle J4 on the Control Unit rear apron provides a ;, sc

g '{ ? % range switched .1,iricar joltage output,for$ driving a line' r charty (F
e'

a.c ,

recorder or, other analog-voltage monitoring instrument. TheM -p g. .

output voltage range is 0 to +10 volts at reci,)tacle J4 and may lie J:

$ !'
attenuated to O to 1 volt', O to 10 millivolts or 0 to 1 millivolt -o

7\* l otusunicournoto T using the appropriate ATC analog output attenuator. One such rw ou

'OdiENEAiot i,nttenuator (0 to 1 millivslt unless orderid oth'erwise) is supplied I
''"'"2

,' p ( with each Model 140A,' and additional 'attenuators may beL
"purchased directly from ATC. The input resistance of any

' monitoring instrument should be at least 1000 ohms for output M,
"

ranges of 0 to 10 millivolts and smaller and should be at ihast If.cs

1 4 10,000 ohms for ranges larger than 0 to 10 mill; volts.
*

u .a 3
>

a. -

Figure 4 2 '

'

ATC Model 140A WRECD Mounting Dimensium
( ..

1
'4.2 Imtalling the Control Unit .

The Control Una may be placed or mounted in any location
within approximately live teet (cable length) of the Detector

''
Assembly | lhese are no special orientation requirements, except
that the liont panel controls must be accessible for operation. C o m 4"* , , , , .,,,,,,,,y,..,

.. o. f f t A ir hter a attem F
t

,
** ** *D and t e .e dessw +hi e , e

-,,,....4.o.

4.3 Making the System Interconnections " ""a "" * o'" i

'lhice tables connect the Detector Awembly to the Conto,1 l igure l.3
Umt for splem opes ation. The two coaual tonnators .n e
labeled " anode" and " cathode", and must be tonnec ted to the 4 6 Usion the I rcquency Output
totrespondingly lat eled UNC seceptades on the Conno' thnt et r
apton udng the llNC to llNC tuaxiat tab!cs ponia d. I hc thud IN t:1ade 13 on th tmf r. ' Un t near .c on pn,.idt . a
cable prmides for the detector block tempetat nc mnhol. It ui k ran h e: pienq or p . w n.nn ou:put for d.iett iratpat.

t er r? Nil.it es in the |(lur plong pluQ which must IW !!)selled if t l' h anili st i. ; t r.c r II:t f ull St ,0 ! I 4hd dy natlih r.in.;c. lil u'e lhh
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Jeatdre, connect ' this output . to the input of any standaid k Attempts to use nittogen canier gaf while this switch is set to
" - putsc40unter instrument, using a BNC to llNC cuasial cable. t he " argon / methane" will result in severeffdegraded peiformance, .

output pulses have a positive 5 V amplitude, and can diisc a since that puhe width is inadequate to collect more than a small
10-LU or. larger load impedance. The normal output f requency fraction of the free electrons in the detector.1he instrument
range is from $ Litt to 5 MH/. may, however, be operated on argon / methane with the switch set

Although many Model140A usen will use only the analog in the " nitrogen" position. In that case, the collection pulse-_

secorder output signal, the direct frequency output is potentially width is gicater than necessary and the maximum linear operatiAg $
: far more powerful for acquisition of wide dynamic-tange chro- frequency (and hence the system dynamic range) is needlessly 0
matographic data. The change in frequency at receptacle j3 is restricted. Apart from that restriction, satisfactory oqeration will

'

.directly proportional to sample concentration over a dynamic be obtained over the resulting smaller dynamic range.
range of up to one-million-to one and can be measuieJ digitally Although other gases may possibly be useful, or even ptovide
over that range without need for any range changing, either significant advantages in ccctain applications, ATC has not

d :1manual or automatic. Furthermore, the signal is aheady in digital investigated the use of carrier gases other than argon /melhane and
[ i form, making subsequent data handling more convenient and - nitrogen, and therefore cannot recommend any othersi A

.

accurate. principal requirement for any substitute carrier gas is that it be
in order to make use of this unique frequency output feature irleg with respect to the detector materials (including the

imm the findel.140A Wide Range LCD and from the Model 150 tritiated 4candium radiation source) as well as the sample and
Wide Range Digital f~lectrometer, ' ATC has developed the column materials. In particular, hydrogen, even in fractional
Model 160 Chromatographic Memory and Dimlay instrument, amounts, is known to produce cxcessive source bleed and should *

which accepts this signal directly and p, , nits acquisition, never be used in the ATC Model 140A.
- manipulation, and storage of chromatographic data over a full .t

10 million to-one linear dynamic range. With suitable interface 5.2 Carrier Gas Purity *
modules, the frequency output can also be used to provide a
direct digital input to a computer system or other data-handling The extreme sensitivity and susceptibility of electron capture
equipment. The ATC engineering staff is available, for consul detectors to damage by, the, accumulation of internal deposits; y.t

tation _ on%illfsuih potentialf applications and welconies your . require ' hat thb gis passing'throu"gh[the iletector cell be' free ofidt
inquiry. cerIain contaminants. Commeer:electmph41%ghdG4400n448ch alim

'
"

t
,

ox ygtenAfteon;t and 4thers, wane ifipresenty.aubstantiallydgeglygo n,

' 5'0 CARRIER GAS CONSIDERATIONS (the 41stector4shateline cuttentandan@hkek
. y aterialsiwhich tend to_ condense,] y

S.1 Carr;er Gas S' election 0/.
'

; settle,' polyn.crize, etc. on th'c radiation source foil also produce $
'

-

i

immediate baselinequrrentgoducQ6g which is, furthermore,

i
. koIten irreversible, requiring foil cleaning or repli.ccment to effect E.lhe Model 140A may be used, w.thout modifican.on, with _ 51"

iccovery. Meither argon / methane or pure nitrogen carrier gases.1he~ higher-
It is not feasible to compile a complete listing of all the

atomic +numbe( oQrgorh(hence greater electron' density) results
in-ajarger baseline current than is obtained using. nitrogen and' substances to be avoided in the LCD carrier gas, particularly in

the case of compounds which may become deposited ori the
with'rthe nominallyu5bmethane additive, the elegt
Mosy is significantly increased over that observed in mtrogen. source foil. Clearly electrophilic-materials (oxygen, freon / carbon

I or .these reasons, argon plus 5% methane is the pretened and tetrachloride, chloroform, etc.) must certainly be avoided. Of ten,
however, the offending substance is present in such smallrecommended carrier gas for use in the Model 140A and it is for

this reason-that the detector system, when delivered,is normally - concentrations as to defy reasonable attempts at +alitatisc

set for use with argon / methane." analysis and, in fact, only becomes apparent in its efftet on the
l.CD. 'Ibc ultimate definition of " clean carrier gas"is, therefoie,l'or various reasons, including the relatively high cost ol. argon *
nas whu h permits attainment ol satisfactory baseline current.11 athe ready availability of nitrogen and the desire to asoid ga'
new Model 140A LCD produces much smaller values of baselinemixtures in some appli ations, many ECD users pieler lo merate

wdh nihogen carrier gas, accepting the redut hons in hneline conent than obtained during awplance testing at ATC, it shou:d

cunent JHd election mobility that result lu atoinmodate these be awumed that the dilh.rence is due to contaminants in the ga .-

flowing through the detector cell, uusers, aMwitch has,been provided on the Model.140A,cwhich
lhe possible sources of such contamination are many and, enpermits selection of a detector collection puhe widih that is g gp g gw ,y ,, 3 g, g,

appropria te for eithei argon / methane (0.1 miuose ond) or
UA m ad we M n: h i s u n d i m m e onitr ogen (0.6 microsewnd). New instruinen;s .n c orn ahs g

delhered with this swilch set to " argon /neth r: % te ihn %
not an f?peIalor Olntred, the sWilch h local t! 'Yll ali lh / ( it if'd I b " 'M I b ' Y IN - !! '''' WICUdCd IbdI 3'iUJ!'IY ''d '

Unit housing, on the tover 'of the tuJn i o n 4rm modah- of ii i . he med m -H on.l . ;i n r m m m pin 5 . tnc m m -i-

(Aucmbli 10). Removal of the two L es nl i,is a n. h. sin I M mai.o u; A es olh r to th.h o ,1 m to.

Contial Ue,n scar pant I wHl per mit '4 ao a H re 'o ! 4 h A ol I olh A Pm h''' % '' '

llont ib hommy, espmHM thc t ari 41 s 'I . I i i l' W ' of thi m t I "I 1 - d 0- ' *'i-* '

to scplAe il cse warm upon teas t tabh '
.t i i W 'm' I - n a l'an I' J. 9' o.

cJnnot Atidentaih shde llor t the hu in % e .1 1 + 1 N: d '*p : v ouhh ' J rs t n ! , e s i Ut6. In Uni e ' ! ifw' d

handhna f ( l) 1 thn A Al( ' l .all \ us - *<, o o
-
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, . ~ Department has found it nece' nary to _ cF,Aoy the follWag 1000 It' os more $f cb gas hefore it needi segeneration. Sush i
_

piocedufe in procuting argon / methane carrier gas im test henth regeneration _tnesely involves heating the outer surixe of the' *

hiter canister to diive of f the adwrhed water while carrier gas i*

use:
It w is maintained. Since the ,cffluent carrier gas is highly fU (a)'lhe gas is always bought from the same sou cc. ""Id'ninated during this proceduredt should be vented directly j(b) A new batch of gas is procured at least one month to the amhient rather than through the column and detector, i,'

hefore the on. hand supply of ptoven gas is exhausted.
Regenstion of the fihe mateiial nuy aho he nuewuy if j!(c) 'lhe bottles used for ATC's carrier gas are specially ambient air is allowed to enter the system during periods of no x4

marked and are never used for any other purpose,g
'd'IIC''Ed' II"*-(d) When a new batch of gas is received, each bottle is

briefly connected to a Model 140A tu determine the baseline (.1) Exceniec Septum fileed-Of ten new septa, pas tialady in t

current it can produce. Only- after it is determined to be flash vaporitation inlets, will biced cIcctrophilic vapois in ! 1

satisf actory l'or ECD use is cach bottle placed in stock for future quantity suf ficient to reduce an otherwise acceptably high I!CD ,

baseline. This can he countered by electing a " low biced" !'
use. "

septum, operating it at the lowest temperature consistent with
(2) Contaminated Regulators, Valves, Fittings, and Tubing . .

.

chtomatographic requirements and conditioning cach new septum
-Standards of cleanliness that are suitable for many GC for several hours at a temperature somewhat higher than .ts I

,

>i

applications may be totally , adequate for sensit.ive ECD work.m intended operat.ing temperature. )
Insofar as possibic, all surfaces that contact the gas stream should
be glas<, or metallic, preferably stainless steel, and should be (5) /nproperly Cleaned GC Column Tubing-Occasionally a i

column will biced much more than would be expected from itsthoroughly cleaned and baked before use. Although regulator
diaphragms made of neoprene and other clastomers may be used stationary phase because of dirty column tubing. The column

successfully, they are somcwhat more difficult to clean initially material must be cleaned as well as the carrier-gas transport 4
than are all-metal regu!ators. The commercial " ultra pure" grade tubing before packing the column. 4ti
of regulator will usually provide adequate service. In_ particular, (6) Inadcquate Column Conditioning-Even with the best of _

avoid the use of valves in which the gas stream is exposed to any care in column tubing cleaning and support and stationary phase

selection,- a new column will:usually. biced electrophilic comt - hpacking or lubricating material, ,
. a

Nomiraseguistaggicigitigginagl|ftgggiga0EH1444eeH4)tingibtilhe pounds' at a rate'which will' produce considerabl_e _ ECD.baselineV #!
factorye u>i.ng+dREON vfluidsMhod REON$ rarc3:al,l dighly reduction. After operating the column' with clean cartier gas ( {

electrophiligtef algtracegpfywhict}yilliseurely reduce; .the9 flowing for several hours at temperatures 10 or 20 C higher than : -|i

deteclos$wditg. it is usually possible to order new regulators the intended normal operating temperature, this initial bleed will ' :

with a special final acetone clea. ting, and this is a desijahle usually be reduced to acceptable levels. This conditioning should [ f
.

''
uption. Older regulators, which have been in use for some time in be accompiished with the column effluent exhausting directly to
nitrogen, argon or other non clectrophilic gas service, may seguire the ambient,not through the LCD or other dotectors. y:i
no additional cleaning. F)WakwSince_pxyxctLis-an electrophilic.nas;ithimportant> se

that the system'he1 tight:against leakhthat;sould'petmitairgo YAll parts of a new carrier gas transport system should he 7
dcleaned before assembly and then baked aftei assembly with nter the detector's carrier gas streamilhe ef fect of leaks is more
iclean carrier gas flowing through the system 'Ihe hillowing pronounced in the lower pressure portions of the system

de. ming sequence is generally adequate: upstream of the detector, such as the detector inlet connection, {
(a) Scrub the parts (fittings, tubing, etc.) in dejerpt. water but may become evident even at the septum and other |

solution,lollowing with ultrasonic agitation. high pressuie tiltings that are suhicct to leaking. Leais at
(b) Rtnse in clean water, low pressure joints are rather dillicult to find, so the dmctoi

(c) Rinse in clean methanol. ou tlet tubing is usually capped and theecntircasystemtis>

(d) Rinse in clean acetone. pressurized to 20 50 psig for locating such leaks. If the system

(e) Lilow dry with dry, clean nitrogen gas, will nol hold pressure when scaled oil, a leak cxists and may he

(1) Store in clean container until anembly, located using a leak detecting liquid. ;

(g) Alies awembly, tiow elean carrier gas through the entire
'

s, stem while he.iting the outside surlaces with a heat t;un o' 5.3 Carrier Gas System Operation . i

t.nsh. Do not heat any high-pressure portion, of the sWem nor ]1,

*
.my somponents beyond their maximum operating temperature Ngure 5.31 shows a simple carrier gas supply system adequate
l'.m t s. lor mosi GC.LCD applications. ~lhis sketth was prepar. unJe

Aiht (f. aning the carrier gas transport system, il sh >uld he g, wg,:ption that a suitable constant flow control is Mlaine I
Lept tie.in (% using only clean caniet gas and h) au ndir'g daccl m the LC instrument. All components should he selected and t

1esposme to the atmosphere when it is not in use, deaned m. described above in 5.1 and 5.2.

(3) Inadequate filtrationsince even the best-quality carrio3 '. / b. * 'l Gmtion C nn a t ds < Am as shov.n. Ik - n ef to (ontain some water vapor and other pmennali> t
j L, . m;n n

holhet some impurities. J simple $t s een/Waier i t .[p} < ,t laitei (" . l. d t Wilh s nl i vul -h;n id! .ih (I i d
s

n. i. ,it r ontrol n. b comomiu kwisc h ou e v'

sartridae should be located near the begmmng ot the low-pressure '

' d tmn u i ,eOn cn . .1Une. $uit dd (onunehial S ters s- mW L : n s ,

.n u M Hi. ; #J(- . u M p.. =nei. 9mJrwatouachs suppl, houses. Ota es peiicos e , s|t .

ho w<. e, 106 pO4! t > - 0 >I s ,lc shbH , | m
IIth sm' f aolcs ular wse .hh t m .J ,o ' ' ;
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p f honillhe line for a minute, finally, close the veni vahe and open with thanging flow rate, so that a stable, Mow control is requhed
(the ihut.oy valve. Adigst the pressurc regulator as needed. to- minimin drifting of the instrument % baseline. At 80

_

3

I.. 'NE"=.
-cm / minute and higher / the baseline is nearly independent of -
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. 6.1 Temperature Control

([_ b .5=:C '

.

The Control Unit front panelincludes a detector temperature

'suut.orr vAtyt control knob which also operates a heater power "on off" switch *
. Ii$nt~ (b , at an extreme counterclockwise position. 'the Model 140A LCD

'

[ system can be operated with no heater power, if desired, byto c. c. iNLtT
placing this knob in the "off" position. Generally, however, the j

detector should be operated at a somewhat higher temperature J '

than the GC column being monitored to avoid condensation of[ ~~'

'~' ' column-cifluent materials in the detector. The actual temper.'

atures used, of course, will depend upon the type of column
Figure 5.3-1 being used, the species being resolved, and other factors ,

established by chromatographic considerations. The Model140A -. .i
; Typical Carr.ier. Gas Supply System -

temperature control range is from +160 *C to +320 *C, and any I c.
temperature in this range is stable within 0.1 *C. The indicator e:

5.3J Shutting Down the Carr/er Gas flow. Close the shut off lamp in the lower.lcIt portion of the Control Unit front'panelis 6
valve and the gas bottle valve and set the regulator control fully illuminated to indicate a heater power "on" condition.When the' Pj
counterclockvyise. This will keep the line and filter pressurJzed ' c set point temperature is reached,'thifia'mp$11Lcycle orbarid oft . ~ff

i

' with' carrier gasuntil th'h 5cxt hssge,' kceping it clean. with ' approximately a - orie. half s/cond <perlNI,' indicating a' '
~ M '"

properly operating temperature controller..

5.3.3 Restarting the Carrier Gas Flow. Open the gas bottle valve, j
,,

~

(g 1. ,
set the regulator to the desired pressure, and open the shut off . CAUTION: Irt order to avoid condensation .and c
valve. '

'

possible contamination of the detector [always heat' ff- -

the detector 'before heating the column oven and - 'Ib
5.3.4 Changing Gas Bottles on on Operat/np System. Close the ensure that' the detector temperature is at least 10 *C A
shut off valve and the gas bottle valve and set the regulator above the column temperature at all times.

*@control fully counterclockwise. Disconnect the regulator from the
old bottle and reconnect it to the new bottle.Open the gas bottle '6.2 Offset Controin
valve. Next turn the regulator control clockwise until the desired
pressure is attained. Open the shut off valve. The single turn front panel control labeled " offset" permits ]

shifting the position of the recorder output trace without
13.5 Recondilloning the filter. With the system in operation at changing the system sensitivity. The normal position of tb:s

.

'

tust a few pounds of regulated pressure, close the shut off valve control is centered (knob arrow aligned with panel mark) so that 4

and open the vent valve slightly to flush the filter and line moderate baseline shifts in either direction may be offset, keeping .fdirectly to ambient. Beginning a few inches downstream of the the recorder trace on scale. The maximum range of the offset ?
regulator, heat the line with a heat gun or, very caref ully, with a control is plus and minus full scale at the recorder output with
torch, moving the position of heat application slowly in the the attenuator contrul in the 23 (times 4) position. ~lhls control

, "threction of| the gas llow. Wh'en the filter is reached, heat it@ has no cifect on the ircquency output.
|' thoroughly all around its outer surfaces for at least 5 minutes. De

ureful not to exceed the maximum safe opciating temperature of 6.3 ' Recorder Output Attenuation Control |
\; the filter canistet or any other line fittings. Continue heating the e2th 6,A., ed www~t*T . "

hne downstream of the fiker until the vent salve is re.khed. A siIiEn. position front. panel switch establishes the relati e |
' Allow the line and lilter to cool while still ilushing, then close the sensitivity of the recorder output vohae.e to concentration of the
sent ulve .md te.open the shut off valve for continued operation. elettron upluting species prewnt in the detector. It has no ef fect

With carries gas of the quality used at AIC, a small(100 t m') PD on the treguency output. ihe most sensitive position is fulls
moletnlar siese filter will require resonditioning alte p mwe of clockwne, while the fully wunterclockwise position. fabeled
-itKNilo I MMill' ol canict gas through il. """ is used to provide a /clo-voltage output for setting thc.

recorder /ero level. lhe swik , p mtin.i lahclity is in powet a
't 16 Camcr4m / /ow Rate. Nosnut tiow rates to om vimo 01 two 'ndh anne that each step podm es a f at lor-o!.t wo thange m
the Moll-IdOA Wide Range LCD R.mge hom 30 to im m' ni sysh m scounuts . Ihuw in u da n: mucaun t athnuation kis

nunute. Lower llow rates wdl result in substantil o:J m ed deaca m scnutivity), 2" 1. P > ' ' ' 4, ch. op un oud

, basehors while higher liow rates are needlenty wastetul of t.nnei 2" U, /oK the wide ds m nut age of the Modt! I tuA
j.n. 'At flow sales I clow fiO lo 70 (m'/mmute the l#elin unn prodom the need Ior this hit aucouahon unabihty
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6.4 ll.heline A'dib Contral
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,

d nonenb, such . vicuum tubes, Wut would - he p.ntitularly
.

.
sensinnv lo oid n try laboiatory shod und vihiation conJiti 'ns,

.

lhe, ten turn front. panel control labeled " baseline adjust" t> h Q%d Ud a wm w%in whicain e N
used to vary the adjustable teference current shown m l'igure 3-1 him w w m u m M 0 m + NO"E
anJ thm to set reference culput leveh with pure carrier gas
flotving through the detector. The nominal baseline frequencya:
setting is 5 kHz, which produces rero volts recorder output when 7.2 Detector Assembly Maintenance
the "ollset" control is centered.

-

'Ihc " Baseline Adjust" setting that must be used to establish a 'the Detector Assembly .n a rugged un.t which.is unlikely to be .i

5.LHe or eero-volt bawk.ne is a measure of the detector basch.ne
.

reas nably credible mecham round a GC
ions encountered .m or a

, _ . .
- .

damaged by any condit.-

current, and b therciose a useful parameter los mon,itoo.ng the .

# ""

'

sm by which*'""*#"
condition of the detector source foil, the canier gas purity, air

# " #'" " . #*#E '' y introduction of
leaks into the system, and all other conditions that can result in

n n nan ncn nw or otherw.ise deposit on the
rcJuced baseline current. lhis 10-lurn control has been piovided oil or insulator surfaces. I or this reason, the detectorur e
with a turns. counting diaI to dis'pfay this parameter directly to should 1|y be exposed to clean, pure carrier gas and samples that
the operator, who may use it to calculate the actual baseline med through a clean column at a temperature lower than
c'urrent or mercly to observe relaGe changes m detector the detector temperature. Any substance that can traverse the
GIEEion from day to-day - or month to month. The actual entine column is n t then likely to condense in the detector in
baseline current, in amperes, is equal toyhc dial reading divided any significant amount.
by J x l0_m . _Ihus, a typsal occunc w % w 60 woutu

U an puaung err r is made and some source contaminationg does occur, it wdl be evident in a reduction of the detector4represent 2.1 x 10 ampere of detector current,
' The " Baseline Adjust" control, which affects both the

baseline current. Usually this contam' nation can be removed and g,

- frequency and recorder outputs of the Model 140A, also affects y heating the detector to its : .
the owrall system sensitivity, it is therefore dif ficult to compare, ful hawkne current can be restored }C for a pulod ranging from 'm nmm unmature Umh M 320

huantitatively, two chromatograms made with dif ferent settings a Icw minutes to several hours. If th,is treatment does not -
/ of this control unless cach chromatogram is accompanied by a

adequately renew the baseline, a .new detector source foil will be >
- } standard made.with the same obaseline adjust,! setting. I.or th.is e.

.

- m

- - needed for ach.ieving the maximum possible linear dynamic range.e *!
'

reason, the noffset,, control has: been pr,ov.ded jto permit. 4MNwei%sans|WfpdritidHiMamm msapaintegittasuccessfuli Bi
;

reposit.ionmg th recorder output trace as required by changing iwith;its baseline,reducpsibyAg)ut,MarwidEof.pugm. dtt fs.-
.

tq i

ha eline condit. ions without changing the *,baseh,ne adjust Wy '.rangeAnot tequired.dven' with such a reduction,
. o '

pung. . the residual baseline. current would cxceed that[of afnewp
Nickel.63 source detector, d'

6.5 NormalOperation] If source contamination occurs which cannot be relieved by".
With the system installed and interconnected as described in heating the detector cell to its maximum temperature limit for a

Section 4, the Model 140A will operate automatically, generating few hours, it will be necessar y to replace the detector cell or, for h ,
a variable frequency pulse train output and a recorder analog those possessing a specific license permitting them to do so. to "
output. Af ter all. elements of the chromatographic system have remove, clean and replace the source foil.
reached stable equilibrium temperature and carrier. gas flow
conditions, the detector output will stabilite at a baseline value.

WARNINGi Thidetector bloc'k within the detector j
>- -e

With the " offset" control centered, adiust the " baseline adjust"
,.awembl[ contains"a onekurichitium source that cancontrol To produce a 5000-Hz baseline frequency or 0-volt

recorder output baselinc. If the recorder omput is used, the he potentially hitardous if the meihimicalintehity /
7

" recorder output attenuation" control should he in one of the of the detector blockjis violated or if the detector

s most clockwise positions (around 2*) to achiew good wnsitivity temperature is permitted to exceed 325 *C.:Do not

in ink adjustment. Alter +,etting the baseline, et the "recoides attemptjo open the delector block or remove thea

output attenuation" connol as needed to ponide m adequate source. Do not <cxpose :the source .to temperaturey

acto # der trace of the chmme i m run D moda.de basdine
eucedmg 325 "C. Operation of the detectoe should

, chances occur due te continued detectm clcnop. Junges in be immediately suspended until'any 'necessary repaiEq

opeutim; conditions or other causes, use the o|lwt u;nu ol, .ns
haw been made il these iCany indication of punible d , i

'

f ailuteJul or damage to the detector block or source'

necewar), to reposition the recorder trace hetore Ncb injet tion ,,

wit! out changing wmitivity. All thinmatogi.mn rudc with the Qantainment. More infor mition regarding radiation - ;

'itely is contained in Appendix A.2ne atetoons.u ne "haseline aJiust" settin/. will hae iM s

u nsit nity even thoue the oliset conu o! F !'. c. uv;J Io ,

eepinition the leur det trat e beIween runs
7.3 f roubleshooting Procedures

7.0 WS I (31 M AIN I LNANCl
, w o a.< # a 4

'| t ontrol t!mt V note uine ,g gy :,, p, . ;i,

N I' '
' 't! ce ini ,s i u anu , i - w i

'|' i "I'4 : a 'tw!.c1 . .I (L u: tO! a . u il j al i

' 1. l i.ct e Me i5i ht. tJL' fiswn - .
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,#Sympt;m Probable Cauws 8) hiain power lamp a) No instrument power,, - . . -+-

does not come on. b) I use blown-rept.ke with I amp unit.
1) ilt'aier hght is a) No instrument power, c) Lamp blown-consult A1C.

."off" all the time b) lleater cable not connected.<

c) Detector temperature higher than set point-- 5) llecorder ofI. a) Baseline adjust set too low-increase.-

wait for detector to cool. scale negative the setting.
d) lemperature sensor opendbeck with with pure b) OfIsci adjustment not at tero-readjust,

ohmmeter (see f igure 7.3 l), carrier gas c) l'requency to voltage converter -
e) Heater circuit open-check with ohmmeter, flowing. inoperative-consult ATC.

Should be ~300 ohrns,
f) l'uw blown-replace with 1 arcp unit. 6) Recorder off- a) Baseline adjust sct too high- dcocase

scale positive the witing.
,

with pure carrier- b) OfIset adjust not at scro-rcadjust.
~ 2) llcater light 'Is a) Detector temperature lower than set point - gas flowing- c) - Anode and cathode coax cables reversed."on" all the time wait for detector to heat. d) Carrier gas selector switch in wrong

b) Temperature sensor shorted-check with
position (see section 5.1),

ohmmeter (see figure 7.3-1), c) Carrier gas impure (sce section 5.2),
c) lleater open-check with ohmmcier.

7) Low baseline 1 a) Carrier gas selector switch in wrorg
current trequires r position (sce section 5.1).

Should be very high resistance (> 10 Alst) "baschne adjust" b) Carrier gas impure (see section 5.2). =

selling lower the
I" "'''~ t.etween either of either of

. toit receiderandthese thesc
iemperatiste eutpp$ 9

M', (i
,

sensor (Pt resistor)- "s r*
. should be approxl. [E: is:al lleater connections ' I

i|n; maiciy 300 onms.7 8.0 WARRANTY PROVISIONS
mately 500 ohms ? i 'should be approxi
ai room iemperature i
and up to 1100 ohms t | U
at 300* C. / '# ! O

. . . O. .. *M4n
l' . . .

- - e
, * ! -e s

a'nd ground (an' ode >or cathode 13NC shell).n - ~ The Model1.40A Wide Range Elehtron-Capture Detector ElsV
~

1 ggg gf gg g
defects in materials a'nd workmanup when delivered and to:.-

Figure 7.31
' operate as described herein for a period of one year after delivery ;

'

View of the Heater Plug,
to the original customer, except for.basellne current deMadation M &*.a

Prongs Poin' ting Toward Viewer
~

' caused by a contarninated detector. ATC'shall determiric'whethe'r 1
such degradation exists. if a new source foilis required, ATC will

. replace the entire detector for the usual exchange price then in j
effect. The exchange detector will also carry a new one-year . . g.i3) lleater light cycles Over temperature protection thermostat is '

with long time cycling-consult ATC. warranty for failure modes other than detector contirnination.
period (greater All , instrument returns for warranty service shall be prepaid by
thanisee) the user and preceded by ATC approval.
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. ,e V,.. '~q : APPENDIX Lucepwrod,

- 'R ADI ATION SAFETY
u c .

. CALIFORNI$~
/ ' General Description

RADIATION CONTROL REGULATIONS.

~

ilhe following comments are not intended to negate or modify Title 17, Section 30192
ithC[aispropriate gosernment regulations covering radiation

~

Niurces. The discussion here,m is prouded to aapuint the usee (c) II) A rencral licene is herchy luned to acquire and use ', .. .

,
raa;on,ti,, ,nat,rini op.n ,on,ained in devices de.iened and

| -with the radiation safety considerations awocuted with the ATC nanufactured for the purpme of detecting, menstring, gang. - 1. '"

- Model 140 ECD system) The comments alsci serve 1o indicate the ing or controlling thickness, density, level, interface location,' < - . .

radiatian,lealmge, or einalitative or quantitative chemical com.
sf e ponsibilities of personnel and organitations whith use this ' P"UIO" or for producing tu ht or an ionized atmeAcre,

-

when such devices are manufactured punuant to a speelfie ,
- : libit ument. becuse authorizing dntrd.utWn he general licemcent provided

' T &' Within the detector assembly of the Model 140 is a scandium. *"' * h"""hd" *"
.

'
. (A) is labeled in accordance with the providona ofcoated stainless. steel foil which has been impregnated with the speciGe liccuse which authorirca distribution of .ie

1ttitium, This radioactive isotope, if, decays with' a half life of d'Vi''* 8 '
I,,..,.kycars by the emission of beta particles to a stable nuclide (It) bears a label containing the follo' ing er a sub. J.w

stantially simpar atatement s
; of helium, ite, These beta particles are emitted with a maximum "The receipt, pncession. use and transfer of this --

("j"p,,$,Yi i;,,,6 *,q$;'["[,Nigj|,"$th 'o!Idenergy of 0.018 MeV and are absorbed by less than 1 mg cm old
,

' aluminum. Thus, there is no discernible radiation trom the the US AUC or 6f a State wah which the AEC has en-
*

.
tered into an agreement for the esercise of regulatoryltilium e\teinal to the detector chamber and no h uard su long as authority. Itimoval of this label it prohibited.

llw chamber integrity b not siolated. CAUTION-ILADIOACTIVE MATEltIAL
. . . . . . . . . . . . . . . . . . . . . . . . "Temperature L,mit .

,

i
....

(Name of supplier)
,

~< - N The mndel, aerial, number and name of supplier may be g(c"' 3Gandeutn&Ni4Qchef3 Qll%5 tabic,aOctwufMurerhp.toat]/
.

omitted frnm thn label provnted they are elsrub re Pleastd25 4asrhich.exceedubt maximum OperathWicmpctature, ' ' speciGed in labeling amsed to the devicct and
'of a ths AbdeM404CDs The instruhrit's t'emperaturcomtc.ol I (C) *h'" $P""istalled on the preme'l#d by the 1.dml on the device, is in,of the eeneral licensee by a penonr. . ,

.

. mum source temperature to having a specirie beenue which authorizes installation oftcarcuit@is dcsigned to limit the mau.
itaic2 erigg-Qmetallidhermoitat is provided for d

- ursuant to the gen. .t.

"""I'd"d "
1

ekMcNip'over+1Cmperalb protCClion[ , ent Haem enntained in Rectinn :101 ||(e)(1) shall, with

-

(2) l'ersons who poucsa a dWicei

Ilbia$vryiliqWhMGtRO'Ntt9m,pt'M.. ... itfidefdihd. q rearmt theeria, he exempt fram tha requirements of Ornup 3
m - ~- st of Ilm sad.rharter except rnr .%tions 3rr.43, 'Idr58, 30e93-

tefnperatuTC limit *0ntrD6610r'Oth'erwiwheet theidetectOf50Vond k (aWD, |uc98, and HfM but shah comply with all of the
33065destiimedificationsd* Abiolaeinnefestipusable- fonauing: ;.--

( A) With,m 3n days of the receipt of any uch de. .**="'*k v~. m. ~,. .m -, %8Mpermitstheireleamegatadio. vice register with the department and within 30 days d
-

,

gg gg
of tramfer of,th the prnvninns of Grnup 1 of this sub-

any such device notify the department, in
4 accordance wi

Assurance of Source Containment chapter (Ileristration of Itadiation Sourtest
.

.

(10 shnH unt tramfer. nbandon or di,pese of the p
The Model.140 ECD detector block is designed to resist d'vi". ''''PL h7 ''a"I'' ta

license to receive much derwe. " P'" " h*ldi"" " "P'"i'l' 35. ,
attempts to open it using ordinar) tools and nondeittuClive (C) Assure that nH labels amned to the devices at

of'this label is prnhibited' i"* *f ''"I' * " d b'''i " * ' h' *** "*'"' ' e"re"o'n* *a'n'd
'h P 'methods. l~olbwing assembly and initial testing, d,ive pins are

are maintained th
inserted to prevent rotating the threaded plugs which would comply with an instructions cantained in auch labets

,

. (D) ifare the devica inted for leakage of radin.Ot her w n.e provide accen to the source foil. Thn. deu.gn leature
nehve mat * rial and pra per < peradon of the oneff meeba.

; t nsures that destructise, clearly detectable means one neass.iry to ni'.m nn|? indientur, if nny, at the time of inpal!atmn of
- tb derwe or of reida-ement nf the ra li-acuve mat rialgain aucu to the wandium tritide souite foil, n it, premtses of the entral licensee and thereaftre at

Any attempt to open the detector block fottihh i, prohibited loninr than * manth interrnis nr nt such toner4

, mtcevala as may bc apreified in the specifb liceme whichwithout pr.ior written and specif4 appioval hont the (ogni/ ant authorim shstributinn of ti.e levice to general licensees.
. gosernment uency responsible for radiition safety enlotteinent. mpt nat any sneh hearvals shall not eseerd three

yean unim spenfie.dly approtrd by the dvartment.
l!cgistration is Rer]nired

be tnted ror leak.e ed el-vi.". s containing nnly trititm
# ""#"" U" "E'"~" " "

RcNOJtion with the State lleahh l)cp.u tment b te-|nited in C'I h ! be iced for ey purpe
,

,

tI:) llave tl+ b as rvired I,y Rettuu ;psiM ic), fates which tegulate use of sadioacitu m.iterial undo ; et t' tent f? fin ;u.d all n'her u rses invohira the ra.li< aatise
with the 'll 5. Nudear Reculaton commission "d w o uir * *id""~ "4 " a i" '"~ '

'". r's".,n""Lothne an app,'uprm"e spec,rm inine n.ereforP ""* br " " , 'f
p.

contemence h.ti been auomphshed by An. doe It in dogs t h Liutain r-rd, of n!1 tats t'erformal r.n the-

. Lo:Poralion (a copy of this legistratio form has bs's ;imidfd hi vs ns rmiinH nnl ' n iMon, indulur ne dan s
u a r. , ult 4 of n- t a , e ! n names and a l f ~ .fto on lot sciut intornuf hin). As

,

,t gener d N e W stu! te , , . p.. , y ,,n t .n a n. g g r . 0 , 9,
@med to sumph with radiation un'tof recild's a bna m j'j Py'('/[,] '" ' "'('d da " [, , ',;"{7,

m un A e ia oie mumion, enn entis n cw n e a A. oc . m -. ' ~ . a n m.a~.. i.i-i d
(ahh a hb and the n.nne, adJt e%, arn! ' clep4 mc + ' "

[ [ [j"].( ' " , ' '[,{ ,7.".[m,$ L'. ,,[>>n,,

i s a ,.nh ,memnma mm .ne apmaea. ~ , a, r d .a , - i- c ,m
o In . m.e no r

Your |.ocal IIJtI|.ition (ontrol At; enc) is; r U Wh. Ii i i d l&
..f e" - r ar . .n n . .,

_

n, rod e *'). * - h.
, ,-h o * r n r
te' ,'ne r- * r- 3 t P j ot: f n,

* l- r i f o;' m h,

- -

r, i - rys
I . r: n n nic; nel; 're ra im cd #.

_, . _ . . . _ , . .,
''rr * '-si ad i 1 ' t
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((- ]2 .. 2 INFORMATION FROM LTS
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.

- [)( [t3 CENSE FEE M ANAGEMENT BRANCH, ARM ' PROGRAM' CODE:-03123
AND' :~ STATUS CODE: 2

. . .
.REGIONALiLICENSING~ SECTIONS. : FEE CATEGORY: 3P-

]],) '

EXP. DATE: 19880930.:
: FEE COMMENTS: ................. __

::::::::::::::::::::::::::::::::::::.
|(j

'

- LICENSE F EE :TR ANSMITT AL ^

REGION p[M' A. :
v

1.. APPLICATION ATTACHED'>

/3' APPLTCANT/ LICENSEE: UNION CARSIDE CORP.
"#

R E CEI VEDi D AT E : - .380803
DOCKET NO: 3020793

- ()f CONTROL-NO.: 109359- !
LICENSE No.: 29-11672-03 ''

ACTION ~ TY PE: RENEWAL'
?% ,'' '

'2. FEE ATTACHE
AMOUNT: -

1

,j{)| CHECK-N3.: [ [[h)33c(bbf '

~3. COMMENTS-

C)-~

SIGNED'.. _______~_. .

DATE _..__ ..___ . . .._

| 8. LICENS E FEE MAN AGEMENT BRANCH (CHECK WHEN MILE TON 03.IS-' ENTERED:/. .|

| 'O 1. FEE C ATEGORY AND AMOUNT: _. .....___........ .__ _ _ .......

2. CORRECT FEE PAID. AP PLIC ATION. MAY B E PROCESSED FOR:
'?(). . AMEN 3 MENT 1. . . , .........

RENEWAL |
........______

- LICENSE |...___________
'-s ,

't ; '
l

-

3. OTHER _____________________________ ___

_ .._ ....... ..______________ ...

'

SIGNED j_..__.. i
... _____f,p 4. _____.g ...___..______ . ..

DATE ....____

fl /
|

V ()b |f
1

L ) l

|

|
'

C)
1

) L .

1

j\J:es;
1-

- - . ._. . , . . . . .. _. -.


