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APPLICATION FOR MATERIAL LICENSE

‘

US NUCLEAR REGULATORY COMMISSION
APPROVED BY OME

31800120

Expires & 30-90

INSTRUCTIONS. SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

US NUCLEAR REGULATORY COMMISSION
DIVISION OF m&cv..u AND MATERIAL SAFETY. NMSS

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS. IF YOU ARE
LOCATED IN

Wm DISTRICTY 0' COLUMBIA MAINE MARYLAND.
NEW HAMPSHIRE. NEW JERSEY. NEW YORK. PENNSYLVANIA,
RHODE ND VERMONT, SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION, REGION |
NUCLEAR MATERIALS SAFETY SECTION B

475 ALLENDALE ROAD

KING OF PRUSSIA, PA 18406

w FLOAIDA. GEORGIA. KENTUCKY, MISSISSIPPI, NORTH CAROLINA
RICO. BOUTH CAROLINA. TENNESSEE. VIRGINIA, VIRGI ISLANDS, OR
WEST VIRGINIA, SEND APPLICATIONS TO
U.S NUCLEAR REGULATORY COMMISSION, REGION i
NUCEAR MATERIALS SAFETY SECTION
101 MARIETTA STREET. SUITE 2800
ATLANTA, GA 20923

INSTATES SUBJECT TO US NUCLEAR REGULATORY COMMISSION JURISDICTION

PERSONS LOCATED IN ACREEMENT STATES SEND APPLICATIONS YO THE US NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL

IF YOU ARL LOCATED IN

ILLINOIS, INDIANA IOWA MICHIGAN, MINNESOTA MISSOURI, OHIO, OR
WISCONSIN SEND APPLICATIONE YO

US NUCLEAR REGULATORY COMMISSION, REGION 111
MATERIALS LICENSING SECTION

799 ROOSEVELT ROAD

GLEN ELLYN, IL 80')?

ARKANSAS COLORADO IDAMO, KANSAS LOUISIANA MONTANA NEBRASKA,
NEW MEXICO, NORTH DAKOTA, OKLAMOMA, SOUTH DAKOTA, TEXAS, UTAN,
OR WYOMING, SEND APPLICATIONS 10

US NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

611 RYAN PLAZA DRIVE, SUITE 1000

ARLINGTON, TX 78011

ALASKA ARIZONA CALIFORNIA HAWAII NEVADA OREGON WASHINGTON
AND US. TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS
TO

US NUCLEAR REGULATORY COMMISSION. REGION V
NUCLEAR MATERIALS SAFETY SECTION

1450 MARIA LANE. SUITE 210

WALNUT CREEX. CA 94586

1 THIS 1§ AN APPLICATION FOR (Oheck appropriste item )
A NEW LICENSE
B AMENDMENT TO LICENSE NUMBER
C. RENEWAL OF LICENSE NUMBER 29-11872-03

2 NAME AND MAILING ADDHRESS OF APPLICANT (/nciude 2 Code/
Union Carbide Corporation

Linde Division

P.O. Box 237

Keasbey, NJ 08832

3 ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED NR POSSESSED

industrial Highway, Keasbey, New Jersey

4 NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Thomas C. Ahlers

Tm.smou: NUMBER

(201) 271-2637

SUBMIT ITEMS 5 THROUGH 11 ON 8% x 11 PAPER THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 18 DESCRIBED IN THE LICENSE APPLICATION GUIDE

8 RADIOACTIVE MATERIAL
o Element and mass number, b chemical and/or physcal form end ¢ maximum smount
which will be possessed at any one time

6 PURPOSE(S! FOR WHICH LICENSED MATERIAL WILL BE USED

7. INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRAINING AND EXPERIENCE

8 TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

9. FACILITIES AND EQUIPMENT

10. RADIATION SAFETY PROGRAM

11, WASTE MANAGEMENT

T2 LICENSEE FEES /Ses 10 CFA 170 and Section 170 37)

3P |e~c:.oseo $120.00

FEE CATEGORY

13 CERTIFICATION
BINDING UPON THE APPLICANT

18 TRUE AND CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF
WARNING 18 US.C SECTION 100' ACT OF JUNE 26

(Must be compieted Dy sppiicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE INTHIS APPLICATION ARE

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEMALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PARTS 30 32, 32, 34, 35, AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN

1948, 62 STAT 748 MAKES IT A CRIMINAL OFFENSE TO MAKE AWILLFULLY FALSE STATEMENT OR REPRESENTATION
YO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION

AMOUNT RECEIVED

% /00

HECK NUMBER

AR 33D K7

SIGNATURE -CERTIF YING OFFICER lrvvw‘vmw:omm [rlnt lans
’7,/0_ (7 & N Thomas C. Ahlers Region Technical Supervisor 7-22-88
8912060427 pe0p?b
RECl,g7203  PIR
TYPE OF FEE ‘Ef.{LOG ',};-EECAYE.:O“' COMMEN':OFNRC‘?SOEFOFLY FL COFJ CUPY. A’vnOvEDBV
REN | Wiy [ Jf ICIA & Kz.\[ ~é

MLIQ. 4 A

< 4
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T

.5//4/ A




. L B
o
N .
Y '“ 3 1 ' '
.
. 4

5. Radioactive Material Mo changes to License
Number 29-11872-03

6. Purpose(s) for which licensed material will be used.
63

A. Nickel - Source not in use; transfer
off site being investigated
B. Hydrogen 3 - No changegs to License |

Number 29-11872-03 |

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

Thomas C. Ahlers - No changes to License ‘
Number 29-11872-03

Amy Ust - No changes to License
Number 29-11872-03

Elizabeth C. Hagstad - Thoroughly trained on
operation.and use of
Hydrogen Gas Chromato-
graph. Four years
experiencs 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.

8. Training for individuals working in or frequently restricted

areas.
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 0OR  USING
YOUR DETECTOR ASSEMULY,

Each ATC Model-140A Wide-Range €lectron-Capture Detector system

has been caretully manufactured and tested before shipment to ensure that it

WilPoperate as specified and produceabaseline current in excess of 2:x 10

amperes in clean carrier gas. If factory measured baseline current levels are to
be maintained and permanent damage to the detector cell is to be avoided, it

is essential that the gas entering the detector be free of electrophilic ,

compounds (other than the minute sample concentrations being measured)
and substances which might react with or depogit upon the tritiated-scandium
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
tubing and fittings that are made of inappropriate materials or have been
inadequately cleaned.

Section 5.0 of this manual discusses these subjects in detail and should
be read and followed carcfully by anyone who has not already established
and demonstrated a properly operating electron-capture detector system.
Please note that the Model-140A warranty does not cover repair of

‘gontaminated detector cells -no matter how short the operating time may be.

It 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, @ detector cell should easily provide a year or

\ ‘more of normal operation before replacement is required.
N

s
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Ihes document deseribes the ATC Model- 140A Wide-Range
Llectrun-Capture Detector and provides sufficient information to
peemit its installation, operation, and maintenance by someone
generally  familiar - with  gas-<chromatographic and
echnigues

procedures

20 APPLICATION

The Model-140A ECD system is intended to measure the
concentration of eclectron-capturing chemical “species in the
cffluent from a gas-chromatographic column. 1+ ouiput

(i) A pulse train whose frequency s linearly related 1o that
Concentration and (b) a range-switched analog voltage suitable for
driving a linear chart recorder or other analog date acqguisition
cquipment,

LUUANTE

3.0 ELECTRON-CAPTURE DETECTOR
OPERATING PRINCIPLES

3.1 General

'
) and captured by the clectro-
negative species within the gas Sample, Electrical measurements
made at the chamber's electrodes can be USen clermine the
free electron density and thus to micr the concentr
electron-capturing compounds.

The principal differences between the various 1ypes of

available electron-capture detectors lie in the following three
dreas.
{ 1) lonizing-source type.
(2) Geometry and design of the detector cell.
(3} Type of electrical stimulation and measurement
Sections 3.2, 3.3, and 3.4 discuss these differences in detall
3.2 lonizing-Source Type
The purpose of the tonizing source is to produce wnization

vithin the sample gas at a high and stable rate. Although gas

wnization may readily be {)IH\’Uu‘J by electrical means, the tar

vater simplicity, stability, and reliability o, radioactive sources
e ded therr use, almost excitsively, in 11008 UL
legtons M.:‘humm:c, the desire for dense ionizitio n vinial!

valume, with Litle or no penetrating radistion component. is best
met by lowwenergy beta emitters; specitically, "M liritium) and
"N Almost all of the L detectors available use one of thes
40
w21 Tritiated-Titanium  Source, Tritium holds sy n
o Nighe!63 as an ECD source mater |
0 T engrgies (18 kel masimuan mpared by
that! i ioniZzatio sy contained with
A e, and oy LOr vo
HLum s n
) (6 ] Nt A L8 |
| IS Y §

range. Finally, the u.»yo(. calth asghcts of tritium e not
nearly Nicke: 0, which+tends to be retained
within the body, if ingested. The ECD source niust be
form, however, so that tritium source technology s
fargely concerned with finding a mechanism for binding large
numbers of hydrogen atoms on or very near the surface of a solid.
Untit very recently, the best solution involved adsorbing the
tntium gas onto a hot titanium-plated metal surface, This
produces high-intensity  (0.25 curies/fem?) sources
which will maintain the tritium surface bond at lempergtures up
to approximately 220°C Unlortunately, it is often desirable to
operate GC detectors at higher temperatures than this, partic-
ularly for cleaning and bakeout, and tritiated titanium is re vgated
Lo those special applications where its restricted temperature limit
is not important,

S AVETE A L
indetinitely

in solid

technique

3.2.2 Nickel-63 Sources. Detector operation in excess of 220 °C

is the one advantage which made Nickel-63 the most widely used

LCD source during the time when tritiated titanium was the onls

other reasonable alternative, Nickel is a metal which can be plated

on other metals and maintain source integrity over the full
temperature range required for ECD operation and bakeout, As
described before, however, the highei-encr hetas it produces -
require a larger detector volume than is desiable, and its low
specific activity restricts source activities to a few tens of
millicuries. Detectors which use Nickei-63 theref 2 achieve
high-temperature operation at the expense of baseline current,
dynamic range, sensitivity, ana response time. Coupled with the -
more severe  estrictions on handling and distributing Nickel-63,
these drawliicks have spurred the development of a higher-
temperature tritium source foil. B

‘.194

SR

T ‘ ™ ritiated scandium combines
all of the best features of tritium with a maximum temperature

limit of 325°C, whichw 3
mbnurcv activities are available that approach one
curie/em’ produsing a higher specific activity and thus ahigher
baseline current than any olher beta source-available tor &CD us
The ATC Model-140A Wide-Range Electron-Capture Detector

cmiploy

ired of
and achieves a baseline cutrent of at least 2x 1078
amperes in a detector volume ot only 180 microliters:

s a bcurie trnitiated-scandium source with a surface

Lbem®

3.3 Geometry and Design of the Detector Cell

A il

minim i ymple valum

FCD desion must maximize the cell's baseline current,

and maintain appropriate electrica!
and mechanical properties over the desired temperature rang

ambient up to at feast 300 C, As discussed above ir

L thy f source materia! plays a key role in that desigr
Other pertinent design factors will now bhe considered

5. 3.7 cltor Cell Geametr Lhe requirements for  large
bus toand small detector ¢ell volume are somewhat

ind regquire f con mise in chamber sh i

| H ry which miaovmizes t

| 1w b
i \ T ¢ | LAY
X i Wil (
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eylinder, since its radius is such as to provide tonizing radiation
Wroathon essentially all of the imterelect ode space,

3.3.2 Carrier-Gas Flow Considerations. {f the ECD output signal
is 10 accurately refiect peaks separated by the column, it is
important that the detector flow characteristics be carvfully
controlled, Flow must be diffuse rather than laminar, and there
must be ranid sweep-out so that readings are not contaminated by
remnants of earlier sample concentrations, The symmetrical peak
shapes produced by the ATC Model-140A ECD and the rapid
recovery it provides following large peaks are results of a unique
design that ¢liminates trapped gas volume, thoroughly mixes the
gas at the sample-volume entrance, and minimizes gas volume
throughout the detector.

3.4 Detector Electrical Operation

Although the ATC Model-140A ECD design has been
optimized in all of its aspects, the principal improvement over
previous designs is in its constant-current, variable-frequency
mode of operation. The advantages this operating mode has over
de¢ and fixed-frequency operation will now be described.

[ P ; i
b )
kg

} % -4

3.4.1 DC Operation. Electron-capture detectors of carlier design
are concept ally very simple devices. The chamber electrodes are
biased with a dc voltage, and the resultant direct current is
measured using an electrometer amplifier. Obviously, the maxi-
mum current (baseline) occurs when only pure carrier gas is
present and reductions in the current are used to determine
concentrations of electronegative species. Unfortunately, detec-
tors using this mode of operation are often unable to distinguish
between electrons and other charge carriers, such as positive ions
and electronegative molecules bearing captured electrons, so that
the measured current is strongly dependent on carriersgas-flow
rate, detector temperature; cell voltage, and-other parameters that
are not simply refated to sample concentration. DC-operated
electron-caplure detectors are, theretore, characterized by deilt
ing baselines, sensitivity variations and very limited dynamic
range.

a2 Lized Frequency Pubsed Operation. Substantial improve
ment over do operation can be obtained by applying the detector

bias as a sequence of short-duration pulses, durations long enough

to collegt the very mobile elecirons, but not long enough o

permit the heavier, slower jons o contribute signiticantly 10 the

total integrated current, Here, as in the e oof the deoperated
detecton, o de electtometer s used Lo measure The averaee currint
mduced by the basvollie  pulws A properly  designed,
fisedd-trogueney pulsed LCD thus eliminates much ol the deitl
problem avs widted with de operalion, Singe the detector current
must actwally vary over the measured dynanuc range, however
the bincar response of a tawed-hegin sy sl s sl hinated
best o mu!‘.:t'n’. thousand 1o nne, Some d

Prem i vanual - reguerioy ging o por

stlee! whui this limated Pty W T it
& form of cercuitry whiich extends dymamic rar

Basically nonhinear output signal. No

Mot 14047

Venadong oo Binslongy € osspoat it st

lincatity problem associated with any small jonization chamber
device that operates over a wide range of curients,

¢ Woe o 0
3.4.3 Constant Current, Varioble-Frequency Pulsed Operction,

Before describing the operation of the ATC Model-140A ECD
system, it will be instructive to consider the manner in which the
free clectron density varies with time in a pulsed ECD. 11 the bias
pulse is “on" long enough for all electrons to be collected at the
anode, then at the instant when this bias pulse goes*"'off”, the
number of iree electrons in the detector is essentially . ro. (We
assume that the bias pulse is so short in duration that a regligible
number of new electrons is produced while itis “on'.) While the
bias remains off, the number of electrons changes due to:

(1) electron prodaction at a constant rate, and

(2) electron attachment at a rate proportional to the product
of the number of electrons N, and the number of electrophilic
molecules N present,

That is,

L
where dNg/dt is the time rate of change of the number of free
electrons present and k¢ and k are constants, For the sake of
clarity and simplicity we are Considering that 6n|y ong
clectron-capturing substance is present.

The solution of (1) which satisfies the appropriate initial
condition (at t = 0, Ng = 0) is:

Ks! :
N = — (l kTNt
N (2)

As would be expected, cquation (2) shows that Ng begins at
zero and increases exponentially toward an equilibrium value of
ko2 /AN, 'f we apply a brief charge-collection pulse periodically
with a will

»

gquency f, ecach such pulse collect a charpe

increment 8Q, wherg:

k”.‘&; kz‘i
R = s AR -1 '
KN {3

Where g s the electronic charge, and average current s
" o
' e ( f\ s'(?)
v\

N | werage cutrent oollegted by this penodic colteation
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: AP 4.1 lostalling the Detector Assembly ’
s e . anm——— (] | | $1 Nt e
EAIOm CURRI N
\ ; il CAUTION: Before connecting the dIewuur 1o the GC
\ ANODI column, read and observe the carrier-gas cleanliness
e c‘n&uzn precautions contaiined in Section 5.2, Contamination
l eSS R 2 of the detector cell is not covered by the Model-140A
1 warranly,
CrE2 0 |
l INTEGRATING | The Detector Assembly normally mounts on an outside wall of
5 “.l e L0 1 wvmnecind tor AcgonMethane '5 the GC column oven with its inlet tubing extending into she oven
st 06 mcroseiund fon Noiruger | through a suitable access hole, as shown in Figure 4.1,
'l VOl LA i
‘ (LONTHORELD SRS —
Y \ ARTAKL
|
‘, -

ATC MODEL 140A
arrsel ANALOG VOLTAGE cohiasi sk L 7 DETECTOR ASSEMBLY
TONTROL OUTPUT 10 J ‘ m"-'t“l?

CXTERNAL INTEGRATOR / \ -
{ \
Figure 3-1 |

DETECTOR | \HAUST
TUBING

Simplified System Block Diagram- /
ATC Model-140A Wide-Range Electron-Capture Detector ! / CARRIER

mf the average detector output PR " ¢ ' obfR o
current is  diff m the operator<ontrolied reference 910 : Sy W&J 3 W
current, the resulting nion-zero input current to the integrating {/ ; /’/f///, e 71 ' o
amplitier will cause the amplifier output voltage to change, thus . s

changing the frequency of the detector cathode bias pulses. The
%Iudb ack loop forces a change in frequency that will produce o

s

ditferent detector current, thus reducing the net amplifier input
current to zero. The action of the overall servo loop therefore
/\ furces the detector current 1o equal the reference current by The Detector Assembly inlet tubing must be connected to the
arying the frequency in response to changes in the sample outlet end of the GC column in a manner that will permit
¥ concentration, As required by equation (4), the observed change unobstructed gas flow without leakage over the full column

# an lrequency varies linearly with sample concentration over an temperature range. For mewal column tubing, Swagelok-type
eattemely wide operating range compared 1o that of vartable bittings are usually recommended for making this connection, The
current electrons-capture detectors. The low-frequency Iimit of Detector Assembly inlet tubing is 1/8" O.D. stainless-steel Mubing
wenation s set by requiring that the pulse periad be short It the GC column s also /8" O.D. stainless steel, the connectios
ampated to the time constants tor electron Joss i sy that may be made using two /8" Swagclok nut/ferrule sets and
compete with the desired sample absorption, while the high single  1/8" Swagelok union. Stainless steel is the })'C'C?M‘J
trequency limit is determined by requiring the collection pulse Swagelok fitting material. Connection to other sizes of metal
width 1o be wide enough to collect all the electrons presont, vel column tubing or tubing made of other materials will require
mall compared to the pulse period. In the ATC Madel-110A moditication of this procedure to suit the materials and sizes
LCD system, this frequency range tuns from a ShHz bascline to encountercd, The Detector Assembly inlet and outlet tubing may
5MHz maximum. Frequency changes of 25 Hz can be seen and be bent or cut, as necessary, to fit the particular installation
tieasured with this system, so that the maximum i dynamie dssumin that proper tools and techniques are used o avoid
range covers six decades, or a million-to-1, Somie electronewitive kinking
Wbslances of common mterest are restricted, by thenr chiemical I.ﬂ... Dot tor Assembly should be securely attached to the
raperties, 0 a 10%40-1 lincar dynanmic range, yet il A oulsid ¢ oven wall using sheet metal screws through
Model 190A LCD provides much broader dynamiq L mounting holes provided. |isu -2 shows tl mour

cis than that afforded by available de or Lis f J \ dimensia | hole through w! the inletl tubing enters tt
walenss or by ot cunstant-cusn ! \ ) . ) he completely veted by the Detector Assembl

1O INSTALLATION

fthe Model 140N LCD syt
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altach the plate 0 the Detector As&hiy housing.  After
Jemioving this mounting plate, be sure to replace the tour screws
10 hold the housing cover in place. With the mounting plate
remaved, the anode and cathode BNC receptacles will be tree to
move «about and will tend to rest against the hot Detector
Assembly housing. In order to hold the temperature of these
receptacles 1o a suitable Jevel, it may be necessary to insert a
small piece of thermal insulating material between the receptacles
and the housing
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Figure 4.2

ATC Model-140A WRECD Mounting Dimension:
2 Instalting the Control Unit

Ihe Control Unit may be placed ar mounted in any location
pth) of the Detector
Assembly, There are no special orientation requirements, eacept
thal the frontpane! controls must be accessible far aperation

within approximately tive feet {cable len

4.3 Making the System Interconnections

Thiee cables connect the Detector Assembly 1o the Contral

Un o systeni epdrdtion, The two coaxia! o I
Libeled “unode” and "cathode”, and must be ¢ wd o i
correspondingly labeled BNC receptacies on the € i |

apton usng the BNCo BNC coanial cables | i

Ld,\l(‘ pv..,“!y\ tor the Llch'Ll‘sr‘!\‘.r‘i temporql (W8T, ] I

leropnatos in the toursprong plug which muast b wited in

L A el

}. WAL
N V+ ,—I_—-
@)’T’”p
!L_,_ ‘
Uil

%. “ & range-switched linear voltage cut

Veurhoug Ao tinodegy Coeparationns Madel 14\
sockel |15 on the Cm\gl Unit rear aprom. 14 on the reac apron s
the analog voltage output jack, The outpstt from J4 s between O
and * 10V and it mwst therefore be attenuated with either an ATC
140A-3 or 140A atenuator 1o drive a chart recorder; see 4.5
below for more details,

4.4 System Power Input

The Maodel-140A system operates directly from a 110-V 60-H2
gencrating s own deoperating potentlals, detec:
tor-bias pu'ses, and temperature-control output. Simply connect
the Control Unit line cord 1o a source of 110-V, 60-Hz power, A
Control Unit front-panel lamp will automatically indicate the
presence of suilable input power, For operation on 220 volts,
50/60 Mz, it will be necessary 1o use a step-down transformer
with an output rating of at least 150 volt amperes, If a suitabl~
transformer is not available locally, one can be purchased directly
from Analog Technology Corporation. With full heator power
outpul, the complete system draws approximately 70 watts. In
stand-by condition, with the detector temperature controller
“off"”, the powet drain is negligible,

POWCE s,

4.5 Using the Analog Voltage Output

BNC receptacle )4 on the Conltol Unlt rear apron provides a ,
driving a linear chargcf;". =
recorder or other analog vouage n\oni ng instrument. The =
output voltage range is 0 to +10 volts at rece ptacle 4 and may be
attenuated to 0 to 1 volt, 0 to 10 millivolts or 0 io 1 millivolt

using the appropriate ATC analog output attenuator, One such
attenuator (0 to 1 millivolt unless ordered otherwise) i- supplied

with each Mode! 140A, and additional attenuators may be
purchased directly from ATC. The input resistance of any
monitoring instrument should be at least 1000 ohms for output ~ ~1.
ranges of O to 10 millivolts and smaller and should be at least er
10,000 ohms for ranges larzer than 0 to 10 millivolts.
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connect  this output 1o the mput ol any standaid
pulse counter instrument, using a BNC-10-BNC counial cable The
uulpul pulses have a positive 5V amplitude, and can diive a
HOREY or larger load impedance. The normal output frequency
range is from S kM2 10 5 MHz.

Although many Model-T40A users will use only the analog
recorder output signal, the duect frequency output is potentially
far more powerlful for acquisition of wide-dynamic-range chro-
matographic data. The change in frequency at recepiacle |3 is
directly proportional to sample concentration over o dynamic
tange ol up 10 onesmillion-to-one and can be measured digitally
over that range without need for any range-changing, cither
manual or automatic, Furthermore, the signal is already in digital
forny, making subsequent data handling more convenient and
dccurate.

In order to make use of this unique frequency-cutput feature
from the !iodel-140A Wide-Range ECD and from the Model-150
Wide-Range Digital  Electrometer, ATC has developed the
Model-160 Chromatographic Memory and Disolay instrument,
which accepts this signal directly and p. nits acquisition,
manipulation, and storage of chromatographic data over a full
10-million-to-one lincar dynamic range. With suitable interface
modules, the frequency output can also be used to provids a
direct digital input to a computer sysiem or other datahandling
cquipment. The ATC engineering staff is available for consul-
tation on all such potential applications and wclconks your
inquiry,

Jeature,

5.0 CARRIER-GAS CONSIDERATIONS
51 C.ao:rier-Gas Sclcclioﬁ

The Model 140A may be used, without moditication, with
cither argon/methane or pure nitrogen carvier gases. Yhe'higher
Momicnumber ol agon (hence greater eiectron density) results
i a larger baseline current than is oblained usingaitrogen and,
with' the nominally . 5% methane additive, 'he CLLUM drift
velocity s significantly increased over that observed in m.mu-r‘
For these reasons, argon plus 5% methane is the prelened and
recaommended carrier gas for use in the Model 1404 and it is tor
this reason that the detector system, when delivered, is normally
set lor use with argon/methane.

For various reasons, including the refatively high cost of argon,
the ready availability of nitrogen and the desing i gas
mixtures in some applications, many ECD users preler 1o unerate
wilh nilrogen carrier gas, accepting the reductions i basel
curtent and electron mobility that result, To acconmmadate thes

users, @eswitch has been provided on the Mode!

"‘UA, which
permits sélection of a detector collection pulse wid |

appropriate for either grgon/methane (0.1 miciose.ond)

mbragen (0.6 microsecond). New imstrum en
debtvered with this switeh st o !

nOL an 2perator aontrol, the switch w logat o w {
Unit housing, on the cover of

( Assembly 1) Re )

Comtead Uil i o (]

frent ! wisn \

" | i 'y \ i )
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b in
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# Attempts 1o use nittogen cartier gad while this switch is sot to
“argon/methane” will result in severely degraded performance,
since that pulse width is inadequate to collect more than a small
fraction ol the free electrons in the detector, The inctrument
may, however, be operated on argon/methane with the switch set
in the “nitropen” position. In that case, the collection pulse
width s greater than necessary and the maximum linear opueratihg
frequency (and hence the system dynamic range) is needlessly
restiicted, Apart frem that restriction, satisfactory ogeration will
be oblained over the resulting smaller dynamic range.

Although other gases may possibly be useful, or even provide
significant  advantages in o tain applications, ATC has not
investigated the use of carrier gases other than argon/methane and
nitrogen, and  therefore cannot  recommend any  others, A
principal requirement for any substitute carrier gas is that it be
doet! with respect to the detector materials (including the
tritlatedscandium radiation source) as well as the sample and
column malerials, In particular, hydrogen, even in fractional
amounts, is known to produce cagessive source bieed and should
never be used in the ATC Model 140A,

5.2 Carrier-Gas Purity

The extreme sensitivity and susceptibility of electron-capture
detectors to damage by the accumulation of internal deposits

require that the gas passing through the detector cell be free of
certain contaminants.

COMMON - eleCtopili. Mukss Akl S0 a8
amm

aterials which tend to condense,
settle, polynierize, etc. on the radiation source foil also produce
immediate baseline euirent which is, furthermore,
often irreversible, requiring foil cleaning or replacement to effect
teCovery.

It is not feasible to compile a complete listing of all the
substances to be avoided in the LCD carrier gas, particularly in
the case of compounds which may become deposited on the
source toil. Clearly electrophilic materials (oxygen, freon, carbon
tetrachloride, chlorotorm, etc.) must certainly be avoided. O'1orn,

however, the offending substance is present in such small
concentrations as to dely reasonable attempts at alitative
analysis and, in fact, only becomes apparent in its effect on the

LCD. The ultimate definition of “clean carrier gas' is, therefore
¥

is which permits attainment of satisfactory baseline current. I
new Madel THOA ECD produces much smaller values of baselin
rent than obtained during accoptance testing at ATC, it shauld
Fthat the ditference s due to contaminants in the gus

Numm, mluugh the detector cell

{ ible saurces of s ntimination are many and, n
| vor Y mgay be prisent i INE syslem al onge. th
! md  meat i iy then Hi {
el Tedd 1t [




Dupmmwm‘ has found 1t necessary 1o .”..\ the follow g
* procedure in procuting argon/methane carrier gas for testhench
use: .

{a) The gas is always bought from the same source.

{b) A new batch of gas is procured at least one month
hetore the onshand supply of praven gas is exhausted,

{(¢) The bottles used for ATC's carrier gas are specially
marked and are never used for any other purpose.

(d) When a new batch of gas is received, each bottle is
briefly connected to a Model 140A tu determine the baseline
current it can produce. Only after it is determined to be
satistactory tor ECD wse is gach bottle placed in stock for future
use,

(2) Contaminated Regulators, Valves, Fittings, and Tubing
Standards of cleanliness that are suitable for many GC
applications may be totally inadequate for sensitive ECD work,
Insofar as possible, all surfaces that contact the gas stream should
be glass or metallic, preferably stainless steel, and should be
thoroughly cleancd and baked before use. Although regulator
diaphragms made of neoprene and other elastomers may be used
successiully, they are somewhat more difficult to clean initially
than are all-metal regutators, The commercial “ultraspure” grade
of regulator will usually provide adequate service. In particular,
avoid the use of valves in which the gas stream is exposed to any
packing or lubricating material.

New regulatons; waives, And 41hngs are otien cleancdgal the
factory  using HREON Muids, The F REONS are ail dvgh |y
clectrophilic

It is usually po;snbh: lo order new regulators
with a special final acetone cleaying, and this is a desirable
uption. Older regulators, which have been in use for some time in
nitrogen, argon or other non-glectrophilic gas service, may require
no additional cleaning.

All parts of a new carrier-gas transport system should be
cleaned before assembly and then baked afte
clean carrier gas flowing through the system. The
Ceaning sequence is generally adequate

assembiy with
tollowing

fa) Scrub the parts (fittings, tubing, etc.) i
solution, following with ultrasonic agitation,

{b) Rinse in clean water,

(¢) Rinse in clean methanol,

(d) Rinse in clean acetone,

(¢) Blow dry with dry, clean nitrogen gas.

(1) Store in clean container until gssembly

(g) Alier assembly, How clean carrier gas thro
sutsigde surd

stem whiie heating thi cos with o

forchi. Do oot hedat any highepressure partions ol

my companents beyond therr maximum operating temper
mils
Niter <l

o1 by using

g the carrier-gas transpart system,
aonly clean carrigr gas and by

ApOst e o the glmaospher when its not i us

(3) Inadequate Filtration--Since even the best-guait
wdaler vapor

Radn ety o contain some |' d otht

puritics, o \v"lNL" A '] LW 1y

ted near the begriming ot t!

Paoathigesane
vt e should be laca

i,

Il severely reduge (i

\ if Loobapdagy o paugbion: Mol Tabig

1000 (1Y o more of &" wis before it meeds regeneration. Such
regenerabion merely involves heating the souter surface of the
hilter canister 1o dove oll the adsorbed water while carrier gas
flow is maintained. Since the effluent carrier gas is highly
contaminated during this procedure, it should be vonted directly
10 the ambient rather than through the column and detector,
Regeneration of the filer material may also be necessary i
ambient air is allowed to enter the system during periods of no
carrier-gas How,

(4) Excessive Septum Bleed  Ofien new sepla, partictlarly in
flash vaporization inlets, will bleed electrophilic vapors in
quantity sufficient 10 reduce an otherwise acceptably high ECD
bascline, This can be countered by selecting a “low-bleed”
septum, uperating it at the lowest temperature consistent with
chromatographic requirements and conditioning cach new septum
for several hours at a temperature somewhat bigher than its
intended operating temperature.

(5) Improperly Cleaned GC Column Tubing-Occasionally a
column will bleed much more than would be expected from its
stationary phase because of dirty column tubing. The column
material must be cleaned as well as the carrier-gas transport
tubing before packing the column,

(6) Inadequate Column Conditioning-Even with the best of
care in column tubing cleaning and support and stationary phase
selection, a new column will usually bhd electrophilic com-
pounds at a rate which will produce considerable ECD baseline
reduction. After operating the column with clean carrier gas
flowing for several hours at temperatures 10 or 20 “C higher than
the intended normal operating temperature, this initial bleed will
usually be reduced 1o acceptable levels. This conditioning should
be accompiished with the column effluent exhausting directly to
the ambient, not through the ECD or other detectors.

¥7) # paks=Since Oxygen 15 4 Clectrophthogas, 1t 1> unportant

that the system be tight against leaks iial gOUld perant ai v

enter the detector’s carrier-gas stream. | he effect of feaks s more
pronounced in the lower-pressure portions of the system
upstream of the detector, such as the detector inlet connection,
evident cven at the septum und other
fittings that are to leaking. Loaks

low-pressure joints are rather ditficult 1o find, so the deiccion
autlet tubing s usually capped and thewentiressystem is
pressurized 1o 20+ 50 psig for locating such leaks. i1 the system

will not hold pressure when sealed oll, a leak exists and may be

but may become

high-pressure subject

located using a leak-detecting liguid

5.3 Carrier-Gas System Operation
ier-gas supply system adequat
hetch

sttt astant-flow contr N ¢ Lot

jpre 5,31 shows a simple cat
t GCECD
ron that o

wirument., All components
|59

applicatior Thi WS Prepar

should be select d

described above
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ham the bae for a minute, Finally, close the vent valve and apen
the shutol | valve, Adigst the pressure regulator as needed.

GAS BOTTLE
VALVE FILTER TRAP
L REGULATOR /

VENT VALVE

=L~

GAS J O SHUT.OFF VALVE
ot u~
s e 1O G COINLETY
" ../
e’ \f

Figure 5.3-1

Typical Carrier-Gas Supply System

5.3.2 Shutting Down the Carrier-Gas Flow. Close the shut-off
valve and the gas bottle valve and set the regulator control fully
counterclockwise. This will keep the line and filter pressurized
with carrier gas until the next usage, keeping it clean.

5.3.3 Restarting the Carrier-Gas Flow. Open the gas bottle valve,
sel the regulator to the desired pressure, and open the shut-off
valve,

5.3.4 Changing Gas Bottles on an Operating System. Close the
shut-olf valve and the gas bottle valve and set the regulator
control fully counterclockwise. Disconnect the regulator from the
old bottle and reconnect it to the new bottle. Open the gas bottle
valve, Next turn the regulator control clockwise until the desired
pressure is attained. Open the shut-off valve.

%35 Reconditioning the Filter, With the system in operation at
ust 4 few pounds of regulated pressure, close the shut-off valve
and open the vent valve slightly to flush the filter and line
directly 10 ambient, Beginning a few inches downstream of the
regulator, heat the line with a heat gun or, very carctully,
tarch,
direction ol the gas How.

with a
moving the position of heat Jpplac.num slowly in the
When the tiler s

all around its outer surfaces for at least
caretul not to exceed the maximum safe operating temperiture of
the filter canister or any other line fittings. Continue heating the

thoroughly S minttes. Be

line daownstream of the filter until the vent valve 15 reached
Allaow the hine and tilter to cool while still flushing, then Close tf
vent vilve and resopen the shut-off vilve tor continued operation

With carrier gas of the quality used at ATC, 4 small (100
K

malecubir sieve filter will require resonditioning dier possse of

\
FOOE 1o 1500 007 of canrietgas through 1

LO Carrer-Cas Flow Rute, Notmal Hlow rates |
the Moo 10 Wide Range ECD Range fram 30
ounute. Lower Hlow rates will result in subst,

busehines, whide higher Bow pates are neediessly wastetul ol

vy AL o ates below GO 1o 7()\11.' miute th

"21"-0"'“ R‘um)... Band. ""\M\

Q) on the trequency output, |he
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with changing How rate, so that stable, flow control is required
o minimize dnfting of the instrument’s baseline, At 80
m’/minute and higher, the baseiine is nearly independent of

flow rmﬂ\lou& W
6.0 SYSIEM OPERATION

6.1 Temperature Control
.

The Control Unit front panel includes a detector temperaturey
control knob which also operates a heater power “on-oif" switch
at an extieme counterclockwise position, The Made! 140A LCD
system can be operated with no heater power, if desired, by
placing this knob in the “off"" position. Generally, however, the
detector should be operated at a somewhat higher temperature
than the GC column being monitored 10 avoid condensation of
column-effluent materials in the detector. The actual temper-
atures used, of course, will depend upon the type of column
being used, the species being resolved, and other factors
established by chromatographic considerations. The Model-140A
temperature<control range is from +160 °C to 4320 °C, and any
temperature in this range is stable within 0.1 °C. The indicator
lamp in the lower-left portion of the Control Unit front panel is
illuminated to indicate a heater-power “‘on" condition. When the
sel-point temperature is reached, this ,lamp will cycle on and off
with approximately a one-half second period, indicating a
properly operating temperature <ontroller,

CAUTION: In order to avoid condensation and
possible contamination of the detector, always heat
the detector before heating the column oven and
ensure that the detector temperature is at least 10 °C
above the column temperatere at all times.

6.2 Offset Control
The single-turn front-panel control labeled "offset” permits
shifting the position of the recorder output trace without

changing the system sensitivity, The normal position of this
contrel is centered (knob arrow aligned with panel mark) so that
muderate baseling shifts in either direction may be offset, keeping
the recorder trace on scale. The maximum range of the offset
control s plus and minus full scale at the recorder output with
the attenuator control in the 2% (1imes 4) position. This control

ached, heat it€y) has no ellect on the frequency output,

6.3 Recovdcr Output Attenuation Control

wition front-panel switch establishes the relat

sensibivity af the recotder output vodiave to concentration of i
It has no etiect
most sensitive posiiion s fully
counterclockwise position,

output tor setting tw

clectroncaplunng species present i thic detector,

clockwise, while the tully aheled

Yo' iy used 1w provide a cciovollage

recorder zero level. The swite positicn Liheling s in powt
LW | that cach st i J d Lactar-ot-two chanm
| L n K 1
’ vily .)H ; ' !
) Ih ide  dy he Mad |
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d 0.4 Baseline Adjust Control .
Sy

Phe ten<turn front-panel control labeled “haseline adjust™ 1s
used 10 viry the adjustable reference cutrent shown i Figure 3-1
and thue 1o set relerence cutput levels with pure carrier gas
flowing through the detector. The nominal baseline Irequency
setting is 5 kHz, which produces zero volts recorder output when
the “oltset” control is centered.

The “Baseline Adjust’ setting that must be used 1o establish a
5<kHz o1 zero-volt baseline is a measure of the detector baseline
cdirent, and 1> thereTore a useful parameter o1 monjloring the
condition of the detector source foil, the carrier-yas purity, air
leaks into the system, and all other conditions that can result in
reduced baseline current. This 104urn control has been provided
with a turnsscounting dial 10 display this parameier directly 1o
the operator, who may use it to caleulate the actual bascling
current or merely to observe relat,e changes In deteclor
mmn from day-to-day or month-to-month. The actual

bascline current, in amperes, is equal (o dhe dial reading dwided

by 2x 10 . Thus, a ly nou would
represent 2,1 x 10°® ampere of detector current.

The “Baseline Adjust” control, which aflects both the
frequency and recorder outputs of the Model 140A, also affects
the overall system sensitivity, 1t is therefore difhicult to compare,

uantitatively, two chromatograms made with different settings

of this control uniess each chromatogram is accompanied by a
standard made with the same “baseline adjust'’ sctting. ot this
reason, the “offset” control has been provided to permit
repositioning the recorder output trace as required by changing
baseline  conditions without changing the “bascline adjust”
seltng.

(6‘5 Normal Opcmioﬂ

With the system installed and interconnected as described in
Section 4, the Model 140A will operate automatically, generating
o variable-frequency pulse-train output and a recorder analog
output. After all elements of the chromatographic system have
reached stable equilibrium temperature and  carrier-gas flow
conditions, the detector output will stabilize at a baseline value.
With the "ofisel” control centered, adiust the “baseline adjust”™
control W produce a S000-Hz baseline frequency or O-volt
recorder output baseiine, I the recorder ot
“recorder output attenuation” control should b
most clockwise positions (around 27) to achiey

scrong o1

put is used, the
in one ol the

good sensitivity

ity adiustment, After setting the baselin d the recornder
Hout attentaition” control as nevded to provide i adeguate
tevarder trace of the guomatogams tun, ! mod ¢ baseling
Jchumnses occur due 1 continued detector ¢! 1T nEes In
operating conditions o other catses, e 1 ntrol,
neeessary, to reposition the recordar trace bt hoinjeg Hon
withiout changing sensitivity, All chromatoy dv with th
! ‘haselin diast” settu witl huay 1 1 P et
msitivity  even though the il ¢ttt
penositieony the recotder it l r

TOSYSTEM MAINTLNANCI

oCansieod Ut Montemancg

] Fosed Foobimanhowgs  ingvnrgidsion Alaih 1

poancnls, s ..mmm tubes, Wt would be particotarly
onsttve 1o ordmary Lahocatory shoak and vibeation condite ns
I he Control

ambient temperatute range from O 1o + 110 7F

Unit will operate within specitications over the

7.2 Detector Assembly Maintenance

The Detector Assembly is a rugged unit which is urlikely 1o be
damaged by any conditions encountered in ot around 4 GC
instiument, The onlv reasonably credible mechanism by which
the detector cell might be damaged is by introduction of
contuminants that can condense or otherwise deposit on the
source loil or insulator surfaces. For this reason, the detector

iy be exposed 1o clean, pure carrier gas and samples that
sed through a clean columin at a temperature lower than
the detector temperature. Any substance that can traverse the
entite column is not then likely to condense in the detector in
any signihicant amount,

I an operating error is made and some source contamination
does occur, it will be evident in a r:duction of the detector
bascline current, Usually this contam nation can be removed and
full bascline current can be restored 'y heating the detector to its
maximum temperature limit of 320 “C for a period ranging from

few minutes 1o several hours. Il this treatment does not
adequately renew the baseline, a new detector source foil willbe
needed for achieving the maximum possible linear dynamic range.

should
have p

AL 4t

WAL baseline reduced by, wy v 4> anorder ol megnitude, it
ulbadynamicirangeds not requireds ven with such a reduction,
the residual baseline current would exceed that of a new i
Nickel-63 source detector,

11 source contamination occurs which cannot be relieved by
heating the detector cell to its maximum temperature limit for a
few hours, it will be necessaty to replace the detector cell or, for M
those possessing a specific license permitting them to do so, to
remove, clean and replace the source foil.

WARNING: The detector block within the getector
anembly contains a one-curie tritium source that can
be potentially hazardous if the mechanical integrity
of the detector block s violated or if the detector
temperature is permitted to exceed 325 °C. Do not
attempt 10 open the detector block or remove the
source. Do not expose the source to temperatures
exceeding 325 €. Operation of the detector should
Le immediately suspended until any necessary repaits
v been made # there is any indication ol possible
faifute ot or damage 1o the detectoi block or souice

wibanment, More information regarding radiation
Appendix A

fety s vonbaned

7.3 Troubleshooting Procedures
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. Symptom Probable Causes

.

1) beater light s a) No instrument power.,

o Molf" all the time b)) Heater cable not connected,

Detector temperature higher than set point

wait for detector to cool.

¢) Temperature sensor open  check with
ohmmeter (sce |igure 7.3:1).

e) Heater circuit open—check with chmmeter,
Should be ~ 300 ohms.

f) Fuse blown replace with T-arap unit

. t‘)

2} Heater hight is 4
“on' all the time

—

Detector temperature lower than set point
walt for detector to heat,

Temperature sensor shorted -~ check with
ohmmeter (see Figure 7.31).

¢) Heater open-—-check with ohimmeter,

b

Should be very high resistance (> 10 Mi2)

Letween either of
these

either of
nd " hese

lemperature

sensor (Pt resistor)
should be approxi-
mately S00 ohms

at room lemperature
and up to 1100 ochms
at 3007 C,

Heater connections
should be approxi-
inately 300 ohms,

and ground (anode or cathode BNC shell).

Figure 7.3-1

View of the Heater Plug,
Prongs Pointing Toward Viewer

Over-temperature protection thermaostat is
cycling ~consult ATC.

3} Heater light eycles
with long time
period (greater
than | seg)

' "l“’., ‘
4) Nain power lamp a) No ins|rumem'puwu.
does not come on, b} Fuse blown <réplace with Tamp cait,
¢) Lamp blown--consult ATC,

5) Recorder off- a) Buseline adjust set 100 low- increase
scale negative the setting,
with pure b) Offset adjustment not at zero--readjust,
CATTier Qs ¢} Frequency-lo-voltage converter
flowing. inoperative—-consult ATC,
6) Recorder off. a) Baseline adiust sct too high  deavease
scale positive the serting,
with pure carrier: b} Otfset adjust not at zero -readjus!,
gas flowing. ¢} Anode and cathode coax cables reversed,
d) Carrier-gas selector switch in wrong
position (see section 5.1).
¢} Carrier gas impure (see section 5,2),
7) Low baseline a) Carrier-gas selector switch in wrorg
current (requires position (sec section 5.1).
" baseline adjust”’ b) Carrier gas impure (see section 5.2).
setung lower than
100 to achieve zero-
wolt recorder
output):

8.0 WARRANTY PROVISIONS ‘

The Model-140A Wide-Range Electron-Capure Detector is
guaranteed by Analog Technology Corporation to be free of
defects in materials and workmanskip when delivered and to
operate as described herein for a period of one year after delivery
to the or..inal customer, except for baseline current degradation
caused by a contaminated detector. ATC shall determine whether
such degradation exists. If a new source foil is required, ATC will
replace the entire detector for the usual exchange price then in
effect. The exchange detector will also carry a new one-year
warranty for failure modes other than detector contimination.
All instrument returns for warranty service shall be prepaid by
the user and preceded by ATC approval,

N
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4 © APPENDIX .
RADIATION SAFLTY

General Dt:scrimiun

Ihe following comments are not intended 1o negate of modily
the .n?xpm;ui.uc government  regulations  covering  radiation
sources. The discussion herein is provided 10 acguaint the user
with the radiation safety considerations associated with the ATC
Maodel- 140 ECD system. The comments also serve 1o indicate the
tespomsibifities of personnel and organizations which use this
msteument.

&  Within the detector assembly of the Model 140 is a scandium-
costed stainless-steel foil which has been impregnated with
tritium. This radioactive isotope, *H, decays with a hall life of
12,20 yeais by the emission of beta particles 1o a stable nuclide
al helium, *He. These beta particles are emitted with 4 maximum
energy of 0.018 MeV and are absorbed by less than 1 mgem ™ of
aluminum. Thus, there s no discernible radiation from the
tritam external to the detector chamber and no hazard so long as
the chamber integnity s not violated.

Temperature Limit

 instrument’s temperature<onteol
d to limit the maximum source temperature 1o
id a bimetallic thermostat is provided for
re protection,

Assurance of Source Containment

The Model-140 ECD detector block s designed 1o resist
attempts Lo open it using ordinary tools and nondestructive
methods. Follawing assembly and initial testing, diive pins are
inserted to prevent rotating the threaded plugs which would

Gtherwise provide access to the source foil. This desien feature

R

Wt destructive, clearly detectable micans die negessiry 1o
it deeeas 1o the scandiometnitide source foil

Ay attempt 1o apen the detector bloek forcibly -~ prohibited
without poor written and specific approval lrom the cognizam

penvernent agency respansible for radiation safety entorcement

Registration is Required

R fation with the State Mealth Department o vegquired in
£l Bich repithate uswe of radodactive matet il unde CEImen
with the U S, Nuclear Revudatary Commission
consumience  has been  accomplished by Ar !
Covpotition G COPY of s reristraln form ha

tH i 1) \ !

Fity { o " (T8 I 14 Y )

oL LR § \
o i o
i iy |

Your Local Radiation Control Avency is

Lxcerpts b o.n"-
CALIFORNIA
RADIATION CONTROL REGULATIONS

Title 17, Section 30192

fe) (1) A peneral liconse i« horoly issued 10 aequire and use
radionetive material wheo conained in deviees designed and
manufactured for the purpose of detecting, measuring, gaug-
ing or controlling thickness, density, level, interfaes location,
radiation, leakage, or qualitative or quantitative chemioal com-
position, or for producime Light or an jonized atmosphere.
when such deviees are mannfactured pursuant to & apecific
bieesse authorizing distribition so general livensees ; provided
that vach such deviee

(A) is labeled in accordance with the provisions of
the specifie lieense which authorizes distribution of e
devieen;

(I3) bears a label containing the following or & sub.
stantially similar statement .

“‘The recoipt, possession, use and teansfer of this
device, Model , Berial No , are subjeet
to & general lieonse or equivalent and the regulations of
the US ABC or of n State w.th which the AEC has an.
tered into an ngreement for the exercise of regulatory
authority. Removal of this label is prohibited

CAUTION--RADIOACTIVE MATERIAL
(Name of Supplier)
The model, serial number and name of supplier may be
omitted from this lahe) provided they are elsewh re
speeified in labeling affixed to the deviec; and

(C) when specified by the label on the deviee, is in-
stalled on the premises of the gonvral licenses }») A person
having a speeific beonse which authorizes installation of
such deviees
(2) Persons who possess a device pursuant to the gen-

eral lirenes contained in Seotion 30198(¢) (1) shall, with
respect thereto, be exempt fram the requirements of Group 8
of this stibehapter exn Pt Tor Seetions J0963, 0254, 10290
(ad (2, Q2 and 30295, but shall comply with all of the
following :

(A) Within 30 days of the reeeipt of any .uch Jde-
viee register with the department and within 30 days
of transfer of any sueh deviee notify the department, in
accordance with the provisions of Group 1 of this sub.
chapter ( Registeation of Radiation Sourves),

(R} Shall wot transfer, nbandon or dispese of the
deviee, except by transfer to a person holding a specifie
license to receive such device,

(C) Assure that all labels affixed to the deviees at
the time of reeeipt and hearing the statement, ** Removal
of this label is prohibited ' are maintained thereon, and
comply with all instrnctions contained in such labels

(D) Have the deviee tested for leakage of radio.
artive mateeial and peoper cperation of the an-off meeha
rivm andd indieator, of any, at the time of invtallation of
the dleviee or of repdacement of the radicastive mat =i

n the premises of the gponeral Leensee and thereafter at
v langer than x manth ivtervals oF nt such longer
itervals as may be speeified in the speeific lieonse which
witthorizes distribution oF the deviee to general Livensers
exerpt that mny sl antoevals shall not execed three
years unless specifically approved by the department
Previ thaining anly keypton in pasecus foem need not

€3
o For leakare andd containing anly tritium
bt bee tested fur any P se
) Have t) ¢ required by Seetion 0102
d all other sorvices involving the rmlioastive
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' ! ‘ : . (FOR LFMS USE)
: INFORMATION FROM LTS
H
WICENSE FEE MANAGEMENT BRANCH, ARM : PROGRAM CODE: 03123
AND : STATUS CODE: 2
REGIONAL LICENSING SECTIONS : FEE CATEGORY: 3P
: EXP. DATEz 19880930
setgsstisassessssassesaacessssasee
LICENSE FEE TRANSMITTAL
A. REGION :Z:
1. APPLICATION ATTACHED
APPLICANT/LICENSEE: UNION CARBIDE CORP.
RECEIVED DATE: 380803
DOCKET NOD: 31020792
CONTROL NO,.: 1093159
LICENSE NOo: 29-11872-03
ACTION TYPE: RENEWAL
2. FEE ATTACHE y=
AmouNT ‘f{?@
CHECK NOa: 2,535;6?
3. COMMENTS
Be LICENSE FEE MANAGEMENT RBRANCH C(CHECK WHEN MILESTON 03 xs euteaeo / vf/
)
2. CORRECT FEE PAID. APPLICATION MAY BE PROCESSED FOR:
RENE"L -
LICENSE Sishaighe Wb P Sk B
3. OTHER

4\ '
SIGNED )i? (““

BT i 2Ll /L/Lt,?LLJ- ..... P s o




