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SUMMARY PAGE

Date of submission: February 15, 1985
Device Type: Electron Capture Detector
Model: ECD-40

Applicant (Distributor): Erba Instruments, Inc.
4 Doulton Place
Peabody, Massachusetts 01960

(Contact): Anthony D. Bashall
Technical Support Manager
(617) 535-5986

Other Companies Involved: Carla Erba Strumentazione S.p.A.
Strada Rivoltana
20090 Rodano (Milan)
PO Box - 20090 Rodano MI
(Italy)

(Manufacturer)

Sealed Source Model Designation:

The Radiochemical Centre
Amersham, UK
Code NBC 3

Regist-red with the U.S.N.R.C.
NRC Mc # N.B.C.

Nuclide: ©3

Ni

Activity: 10 mCi

Leak Test Frequency: Every six months
Principal Use: 1Ion Generators, Chromatography

Custon Device: No



B. DESCRIPTIVE DATA

1. Summary description

The ECD-40 (Electron Capture Detector) is a device for
quantitative chemical analysis which operates on the principle
of gas phase absorption cof free electrons by electron capturing
molecules. It consists of an ionization chamber with two
electrodes. Carrier gas flows through the chamber. The radio-
active source (Ni-63) produces free electrons through a gas
ionization process. The beta particles emitted by the Ni-63
source ionize the carrier gas (e.g. nitrogen). Secondary
electrons and positive ions are formed. Electrons are collected
at the anode generating a constant cumrent. When an electron
capturing substance passes through the chamber the current is
reduced due to the absorption of electrons by this substance.
The output signal is proportional to the molecular concentration
of that component.

The ECD-40 module is approximately 12 cm x 11 cm x 5 cm.

it attaches to the Carlo Erba Gas Chromatographs. The Carlo
Erba Gas Chromatograph is a laboratory instrument used only in
controlled environments. It is not subjected to field con-
ditions. The ECD-40 is construcred principally of stainless
steel. The source is a 10mm x 24mm rectangular nickel foil,
electroplated on one side with 10 mCi63Ni. The source is secured

in a



cylindrical configuration within a stainless steel holder and
is held rigidly in place with a stainless steel circlip.
The cell is contained within the body of the ECD-40 and is nct
accessible to the user. The source cannot be accessed or
removed from the device either deliberately or accidentally
without disassembling the device.

There is no on-off mechanism for the source. It remains in

a constant position during use and non-use periods.

2. Labeling

a 2.5 cm x 4 cm etched aluminium latel is a.tached to the
external surface of the detector module. The label contains
the name of the manufacturer (Carlo Erba Strumentazione), the
standard radiation symbol, the nuclide and activity (Ni 63-10 mCi)

and the words Caution Radioactive Material. (See Appendix A

for drawing and accompanying sample label.)

3. Diagram (See Figure 1)

4. Conditions of Normal Use

The ECD-40 is to be used on a gas chromatograph under
controlled analytical laboratory conditions. It is not a field
device. Therefore, it will not be subject to vibration, impact,
puncture, compressive loads, or extremes of cold under normal
operating conditions. Users will gernerally be trained laboratory
technicians or researchers. The device has no alternative

use., It is specifically designed to be compatible with the



Carlo Erba Gas Chromatographs and can not be used as a
component in any other product.

The useful life of the source is dependent on possible
chemical contamination by samples being analyzed. (ERBA
recommends complete replacement of severely contaminated cells.
Cleaning and replacement of radioactive cells are to be done
only by authorized personnel.) The prototype ECD has been in
use under normal conditions for 10 years without any deterior-
ation in terms of containment of the radiocactive source.

The normal operating temperature limit of the ECD-40
is 399°C. The device is automatically shut down when the temp-
erature reaches the 400°C limfit.

No deterioration in the cell or stainless steel housing
has been observed when subjected to elevated temperatures for
extended periods. An NBC 3 source in a sample detector cell
was subjected to a temperature of 450°C in nitrogen for 3 days.
No measureable decrease in standing current was observed thus
indicating no deterioration of source activity under these
conditions.

Since the only use for the source is with the ECD-40 and
it is an expensive product, it is highly improbable that it could

be diverted from its intended use.

5. Supporting Detail
Complete drawings are included as Appendix A.
The section of the User's Manual devoted to the ECD-40

is included as Appendix B.



AND SAFETY DATA
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Analysis Summary

63... . - . ; .
The Ni source used in the ECD-40 is manufactured

Amersham Radiochemical Center under model number NBC 3.
ered with the U.S. .C. and has been

(The U.S. o -4 1 Number

stribution Contr

ject to a wipe tes )r removable

and a pneumatic detector (gas) leak t
being (gas) leak free and having less
contamination. Such certification
automatically checked

C rrent

tandard so jvity would be detected during
testing.
urer recommends leak testing at six months intervals
such testing be done by an authorized person.
leak testing are included as Appendix C.
ECD-40 is done by the user and is
the detector to the base body of
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in the User's Manual (See Appendix B). There is no access to
the source at any time during installation or relocation.
The external radiation levels from the ECD-40 are very low

and are due only to low energy x-rays produced by interaction

of the 67 keV 63Ni beta with the source and housing material.

The measured exposure rate at the gas exit port was less than
0.1 mR/hour. Therefore, no on-site radiation exposure rate
measurements are necessary.

The manufacturer specifies that any maintenance or service
operations involving access to the radioactive source must be
performed only by authorized licensed personnel and recommends
contacting the ERBA service department for any operations in-
volving cleaning or replacement of the radioactive cell.

(See Appendix 8).
No emergency procedures are specified due to the low risk

involved with use of this source.

Manufacturers Instructions to Users (See Appendix B)
The distributor (ERBA Instruments, Inc.) will provide
each user with a certification that the source has been leak
tested within six months of the time of transfer in addition to
a certificate of assay for each source.
Instructions for safe usage of the ECD-40 are included in

the User's Manual (See Appendix B).
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b. Prototype testing and evaluation

1) Source

The &3

Ni source manufactured by Amersham Radiochemical
Centre (Model NBC 3) has been registered with the U.S.N.R.C.

and approved for sale in the U.S.

2) The ECD-40 is strictly a laboratory device and will not be
subject to harsh field conditions under normal use.

Aging is the major factor affecting source integrity.

N1 foil when subjected to high temperatures, will become

flexible; to keep the source rigidly in the source holder a

spring circlip of stainless steel is used. When subjected to
450°C for three days, no loss of tension was observed. The source
can never reach a temperature of 450°¢.

The prototype ECD has been in use under normal conditions in
Carlo Erba for ten vears without any deterioration in terms of
containment of the radioactive source.

Under normal working conditions, the limiting factor for
the 1ife of the detector is the contamination on the source
from sample injection.

Faults in the heating and sensing elements in the ECD-40
will not affect the containment of the source.

Temperature "run-a-way" on the gas chromatograph detector
block (raising temperture to 450°C) has been shown not to affect

the ECD-40 where the temperature of the source is within the



400°C 1imit.

No deterioration in the cell or housing (stainless steel)
has been observed when subjected to elevated temperatures

for extended periods.

63 63

3) The device contains a Ni source. Ni is a pure beta
emitter. The only x-rays emitted from the source are due to
bremsstrahlung and Ni K x-rays. The bremsstrahlung photon
energies are low and range up to 67 keV. Less than 0.2% of the
energy is emitted as bremsstrzhlung. The Ni K x-rays have

an energy of 10 keV. Less than one K x-ray is emitter per

63Ni source

100 disintegrations. All x-rays emitted from the
are very low energy and are absorbed in minimal shielding
thickness. Under normal operation there is no direct unshielded
path between the source and the exterior of the device. There-
fore, radiation exposure measurements of the devices after in-
stallation by the user are unnecessary. A measurement taken

on the ECD-40 at the gas exit under standard working conditions

indicated less than 0.1 mrem/hour (Ratemeter Berthold TOL/D).




c. Estimated radiation dose

1) The ECD-40 can be safely operated by persons not having
training in radiation protection since the source is completely
enclosed and inaccessible under normal conditions and exposure

rates from the device are low.

2) Estimated radiation dose under normal conditions =

The measured radiation dose at the gas exit point was less
than 0.1 mrem/hour. (This is the point of maximum exposure
since the degree of shielding is least.) It is improbable that
anyone would spend a significant amount of time at that point.
The gas exit is approximately 7 cm from the source. Assuming the
measurement was made with the sensitive volume of the radiation
detector at 10 cm from the gas exit, the dose rate at 1 meter
from the gas exit would be approximately 0.0025 mrem/hour. An
individual seated at that location 2000 hours per year would
receive a radiation dose of about 5 mrem. This is 1% of the
allowed annual dose of 500 mrem. It is unlikely that any individual
would ever be in that close proximity to the device for the entire
werking day.

No internal dose commitment is expected under normal con-

ditions.
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3) Estimated radiation dose under accident conditions

a) External radiation dose
The only significant external radiation dose would be due
to N1 K x-rays and bremsstrahlung from the 67 kev beta. The

2

maximum range of the beta is 6.3 mg/cm™ thus it would not pene-

trate the outer layer of dead skin cells.

63

Calculated exposure rate at 25 cm from a 10 mCi Ni source:

Exposure rate from the 10 keV N1 K x-ray emitted in 0.1%

of the disintegrations:

Mass absorption coefficient (10 keV in air) = §.66 cmz/g

(Radiological Health Handbook, 1870)

10 kev x 0.001 x 1.6 x 1072 erg x 10 mCi x 2.2 x 10° d
4 (25 cm)i “kev m-me 3

2
X 60 m x 4.66 cm g -k ., 0.00014 R/hr = 0.14 mR/hr

h g 87 erg

Exposure rate due to bremsstrahlung:

Fraction of energy converted to bremsstrahlung =§%é~

maximum energy of beta = 67 keV = 0,067 MeV
mean atomic number of source material and

shielding = 27

0.06/)(27) . 4. 002




Assume mean bremsstrahlung photon energy is 10 keV

2

mass absorption coefficient = 4.66 cm“/g

Calculated exposure rate due to bremsstrahiung:

67 keV x 0.002 x 1.6 x 10°° erg x 10 mCi « 2.2 x 10° d
4 (25 cm)fﬁ keV m-mCi

2
x 80 m x 4.66 cm g-R

h g 87 erg

= 1.9 mR/hr

Total calculated exposure rate at 25 cm from 10 mCi of 63Ni:
1.9 mR/hr + 0.14 mR/hr = 2.0 mR/hr

Surface dose rate = 2.0 mR/h x 0.93 mrem/mR = 1.9 mrem/hr

If a source were deliberately removed from the housing the
maximum dose rate at 25 c¢m would be 1.9 mrem/hr.

It is unlikely that any individual would remain at a distance
of 25 cm from the source for more than 5 minutes while handling

{4
1.9 mrem X 5 m- hr

- = 0.16 mrem
60 m

Total dose =

The individual's hand might be within 5 c¢cm of the source

for that same period of time.

" 2
Dose to hands = 1.9 mrem , 5 m -hr x {25 em)” 4 mrem

hr 60 m ( 5 Cm)2




A "worst case" situation could occur if a technician placed
the source on a lab bench and it remained there indefinitely.
Assume the individual works at 1 meter from the source

2000 hours/year.

2
Annual dose = 1.2 mren X 2000 h X L§§_£ﬂl_2 = 240 mrem/yr
hr yr (100 ¢cm)

In no case would an individual exceed the 1imit for
normal operation.
It is highly unlikely that the deviie will be handied that

carelessly due to its considerable expense.
b) Internal radiation dose commitment under accident conditions

(1) Ingestion

The worst possible gace of radialion dose commitment due
to ingestion would occur if by some means an individual were to
ingest an entire source. The probability of this occurring is
truly negligible. However, &ven in this case, the dose commit-
ment would not exceed the 15 rem Timit for accident conditions.

The Annual Limit of Intake for 63

Ni by ingestion {(occupational
dose) is 3 «x 108 Bg. (ICRF 30)1. The dose commitment associated

with that intake is 5 rem (weighted committed dose equivalent).

1. International Commission on Radiation Protection. "Limits of
Intakes of Radionuclides by Workers", 1979 Pergamon Press.

13






(1) Fire in a laboratory containing the ECD-40

Assume:

63

Instantanecus vaporization of the Ni source

Laboratory dimensions = 10 m x 10 m x 2.3 m
Volume = 2.3 x 102 n2
Jccupants remain in the room for five minutes

Breathing rate = 0.104 m3/5 minutes

8
Total intake = 2=l X 108 % 0.108 m® = 1.7 x 10° Bq
: 32 10" »

6344

The Annual Limit of Intake for in the vapor state

by inhalation = 3 x 10’ Bq (ICRP 30)

1.7 x 105 Bg x 2 rem477 = 0.028 rem = 28 mrem
3 x 10" Bg
(2) A more reasonable accident could be undetected vaporization

of the source over a period of time

Assume complete vaporization of the source in a 24 hour

period 8
3.7 x 10" Bq .

$:3 R 1o‘m3 x 24 hr x EX

Equilibrium room concentration =
Assume air exchange rate (EX) to be 0.5/hr

5

Equilibrium room concentration = 1.3 x 10 Bq/m3

15



Assume worker remains in the area for an 8 hour working

day with a daily breathing rate of 1.2 m3.

Weighted committed dose egquivalent:

1.3 x 105 B%Tx .2 m3 X 5 rem

m 3 x 10778q

= 22 mrem

Since the proper operation of the unit is dependent on the
source strength remaining constant it is highly unlikely that
loss of source activity over a short period of time could occur

undetected.

(3) Undetected leakage of source over a full year.

8
Equilibrium concentration = 3.7 x 10 38q = hr
8.8 x 107 hr X 230 m”~ x 0.5
= 3.7 x 102 Bq/m’

The Derived air concentration (DAC) for 63Ni in the

vaporized state is 1 x 104Bq/m3 (ICRP 30)

Weighted committed dose eqivalent for full time workers

in the laboratory:

’ 3
' P 10Z X 3 _rem 4m = 185 mrem/year

yr 1 x 10" Bg

The loss of source integrity would be detected cdue to im-
proper device operation before a significant fraction of the

activity is lost.

16



The maximum estimated dose due to inhalation under accidental
conditions would be 185 mrem, approximately 1% of the appropriate
limit.

There are no accidental conditions that can Le postulated
which would result in a radiation dose to any individual which
would exceed the 15 rem [imit.

The are no normal operating conditions which could result

in a dose to any individual greater than 500 mrem/year,

17



Appendix A Drawings

Appendix B User's Manual
Appendix C Leak Test Procedure
Appendix D Prototype Tests
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figure 1: ERBA Instruments, Inc
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ECD-40 MAJOR COMPONENTS, SPECIFICATIONS AND MANUFACTURERS

1. Radiocactive source - 63Ni. code NBC3, 10mCi supplied by The
Radiochemical Center, Amersham, UK, imported into Italy for
manufacture by Italian subsidiary PRODOTTI GIANNI, MILANO.

2. Detector body & cell - Manufactured by Carlo Erba from
stainless steel A151304.

3. ECD cell insulators - Boron Nitride manufactured by Union
Carbide Corp., USA.

4. Thermal insulation Fibrefrase type 970JH, manufactured by
Carborumdum (T.R. SpA Milan).

5. Temperature sensor - type PE 100 G 2025 100 ohm glass range-
220 --  +4550°C manufactured by Heraeus, Germany.

6. Heaters - 2x25W, 24V RICA SpA (Treviso)

7. Electrode insulator - Dugussit Al23 code 122110050, manufactured
by FRIEDRICHSFELD, MANNHEIN, GERMANY



apce mocitict

toller filettature

' @ | oaté
Q |Aumentalo alteys isoldlore  90° ey Fa07. | 1!5:2‘5?

rugosth in u

—geter

(= ' { ‘o? %Z,ONE
w25 ; b -
vaa ! L7208
I o
RPPLICRZION E
vt ::::{ ‘F:-:‘_:.':ED-—

100w | ——

Corpo oa risceldare- /18l (13,304

Temperalvre del corpo- d00O’c
Funzionamenlta - Conlinve

: 00

0y

sl g O] a5 o] 318 own

denominazione pezz materinle
- ’ -
PROPAE TA RISERYATA Quasio Graagno ¢ DPODT W) rervats Onig (A &K
STAUMENTAZIONL £ p A v 0om put e3sers CODMIGO M OGOND I MosH & P - 618 001 023
STRUMENTRAZIONE 21007 8097 @ NOBIFS BAONZIALO ST seq

T e W uoke were arore @ ol rs

@0~ ] §0" = | O o= ] 1200% wn

e | &
RIVELATORE ECD 40 e —— o0 BTk | gata 13-5-87
Rls“laitore' hi Ppe—— I—— - V.M(,K*w 4 ”J' scala -/ ]




moditiche

madrevite 6H

d1o[ e
213 : |
2| sl 1
o|B E E , | e
4
o : T s s s
//,”’/
? O | ;// ’, ,’ s p :
: '/,’:’:’4 £
N | .
Lo(-mow Ploél |
. L¢,3 -01120/ . L &2 \
a ERD
Su?erﬂcugerFeframente parallele Rag2

le_rman: ”?QO":L)%L

._Q(Q_ea_me._megu .S.L.ZLQ_E_J_O__S&Q&&
MML.A%MML

o Mal. BORON NITRIDE o T
4 | : ~
(Um’on Carbide ] L/ -4 RFH
‘ HEHE ' f
2 “ LIE A
HEHE
' L
l _" olal® ‘A l
’;!f?: pos denominazione |p(*u‘ materiale "w”“
M !‘ alzl: m m mums‘lluu o.u‘n Gusagne ¢ propnetd rservala Oeta (AR L O ERBA
275 STRUMENTRZIONE | 1ot o )l 77 X oo aisegnon 6‘8 001.016
‘H..a mg.,w |
HEHEE . " L1
RIELATORE £CD 40 [ o] oun 12/10/81
.3l | ) lsalalore superiore - m.,,L.Jd, Fu.,, 51




madrevite 6H

Ra 4
YV  Ra08
V9V Ra02
TUYY  Ra 0,028

iﬁ:r TTINE |
- fivg i %
S
9_{"
'ill g ”"
| ]
ol |
* |
: 18-
"
o |
ek B
j y
1

N B Tutt\ l Fon devono ESSEere

passanli’

Rik

blelsfs

t.[s(2
Wl JEW%L4@zié“z;iﬂuxL4&Q_prﬁ \323 (T E ]
FFlaleln - " /
‘:.'E..' e b4 -
JIRAE I
;2::: po. denominazione pezz te
l. wlnl- PROPRIETA RISERVATA (uesic P pIprtl (mervale delly ( A R P HERA
2|77 2| STRUMENTRZIONE | ..t T R e L 618001019
HAL .
!‘ ‘ -8 - A“_“" s et sto scala 2 1




apsce mogitiche

s%s 'ﬁ;r /
§ | CAUTION |

. p
WATER AL~

e =~

40
g

Ra 4
YV RaOp
YUY Ra02
VVVY  Ra 0,028

| 2 forig 16/

)

na/Teraly
, X
@.%ramm slrelTo nerello Corpo 8 (h 2,2m/m I

Mo Yer g 3CiTd Jui's 12rgn, .: * K " ."

5 WNCIogramma srente ne o

ek
t ala 1 D.reattle largo oret'n
ML - ,
1 _sequenk deh, s o T
'8;:53 i i SIVIGRAS M
HIHERE Ry
’ :r ' Mat. laslrg JLLpMiNvIO Sb 95
elnl® I o
g;g “ %] pos denominazione pezz materiale note
win- cmo m ' TA 10 o b n A 0 ‘qi
; g: : - : m m'”b”ﬂ‘l:‘?:;‘ﬂ,.;“‘& :ﬂv::::m.:o—-;. ,',,(;.”. ‘; (.} . 4\0
. § W7 MNUE W NOSTTE BUADIIZANDN® 8L osegnoN O O \AV e |
‘ !' : o 2 modi'a |
AN ELET e coc 0 RO SRS [N, TR, S
T RIVELATORE A CATTURA D TRONLECDAO |, foni | oue 41264
- . - ——— le!"k. o .r‘--ln11’31




apce modadrtiche

toller filattature

6H

Ra 4
VY Ra08
YUY Ra0,2

TUvY Ra 0,028

ow et ow W e s e NAcarone 3 oheenls

Y Vore? cod. ers 3020007

e ———————— ———— e e e

|
T2 222222222222 1

rr L Ll A A A AT ‘

all Jbo Bllumine pure sin 71; gaé
/Aﬁsie_s_l__&;l

cal-. FRIEDEICHSFELD cool. N® 122110050

\' 17IONE

- 4 REN
RiR 4 GEN

il

- - - ,
HAHE
, - - -
:
" LR B
.Qf - eolo
H1EEE
- l
tH ..l L
R denominazione pezz materiale POLS

*
% PROPRIETA RISFRVATA Ouesto Smegnr # propratd raervis delie © A & LEBA
i1]:[:[.] carLo ERBA Tt a AT DN s 5 ek o e 4 EBw 026
el 1 1" mﬂﬁ 8 1011 $0NTa B NOSIE BAGILLATON SCITA disegno N v y
Fil~ % 30' . | |
vel®lel® " ! |
A Rrveidroes £cD 40 - Tdagar] sen 17 8
! m‘M]-w‘: can 1-7- 62

alk ‘ - T swem At A N —— S—— visic 1.(.!&3 1




YUY Ra02
VYUYV  Ra 0,028

— VY  Ra0p

Re

.
L)
~ —
N) - 41
T <t / ' S}
= b;,.' r
R s 3| |E E
¥ % S| |5
‘ 0\ // ‘A,. -
wy | L4 // 3 /,‘ i 4 m\ P ‘ué’
< g b /A 5
; / / + - '
. // /// }‘___Q _—— s <
J / A | =

"
N L \
N\ \\ \ \

N

—C

1 i p
///
'/'/é J
™

T"“‘*‘ @/3*3'

Levigalo

£

R & / / J

belol #go (=3 enie.

{REE i .

df Mt x8c N 19/0-wv 6900 [aisi 304)

HBEE

!S::r I 4 i i

51555 pos denominazione pezzi materiale note

N [nonea T e |, o8a010/3

ERE R T‘

H W o D S S 1

. RIWVELATORE ECD dO iyt QM‘J s %o2- 81
gl e

o['.. — ++ 7 7 7 - | wisto ' e S 01




e
MATERIALE DELLA SORGENTE: Ni 63 ELETTRODEPOSITATO SU FOGLIO
(" DI NICHEL.
ATTIVITA' RADIOATTIVA: 10mCi
—-— CODICE DELLA SORGENTE: NBC 3
-
&€ | o porMENT CONTAING PROPRIFTARY INFORMA-
(= < - i w1 _ ME o
bl ' s
h . -
o =X V. .
- g :. V) K" 3 " p JT ' 1
- - " ' TA- [I. !
e | —— M
€ |  (unL0 ERBA STRUMENTAZIONE AT ANY TIME
d
Q.
w
ESISTE ANCHE DIS. 544/005 o ; : ; | iy
ealii l465,002[00] ' i
N FORNITORI
1 |PRODOTTI GIANNI (Provenienza: the Badicchemical Center- Amerstham)
-
N PRESCRIZIONI PER IL COLLAUDD k-
N' REVISION! ESECUTORE |[CONTROLLO |APPROVAZ
\ . noe. ‘%__A.r" d-9-%2
L 4 tStCuton ConN'an 6 icsue & |
! 111010 SORGENTE RADIOATTIVA N 3 I Gt v




o

I*FOGLID

b : L L 13® 08

T e | !

AN . o e
Caratteristiche:

Tipo: 1 PT 100 G 20 25
Reeistenza: 1 X 100 Ohm
Isolamento: wvetro

Temperatura fungionamento =220 ¢ +550/600°C

pn
-
o=
-
p—
- THIS DOCUMENT CONTAINS PROPRIETARY INFORMA-
={ ot s b S
I ' : )
S| v L
2 W JT
[ ">
IH V‘. -
-~ ' AL. BY
w 4 P ooty s CURSECT 10 s ECALL B
CARLD ERBA STRUMENTAZIONE AT ANY TIME
N FORNITORI
1 |HERAELS {PI_100 GZQZS_
N PRESCRIZION! PER IL COLLAUDOD
N' REVISIONI ESECUTORE |CONTROLLO [APPROVAZ
4 } 030€8 00

1IN CANTIA MODMAMDEMDTAL A Tasnmnms L

g

oG v |
CIfuE N




toller hiettature
6H
6q

madreviie
vite
zﬁ.‘\“E

A St
3 iy g
s Qﬂg. pramsesnin
w|oiC|O , “emes e o
;eeea EJ
” B g Et g » -
TEE It A
: / e SEE AR N
: | _ \
BN ¢ v Koo Yy
' |' i 1 \
: ” ' 4 l' ! \ |l
: LE_') g \"'-—‘»,
: @ / 22 Voabay
’ N
[PT 400 \RISCALDAT
A
e Sl
)~
a!? "
i A 9.« ¢ EEIEEB ‘
LE " ]
— H"7 S ——.
R l__ s PT 100
I |
JREE A e SV
HBHE RISCALDATOR |

2x 24V -25w

08
02

*+0)y
LA

os
* 02
o

OMETeS e B RO Ve re e grvee 4 vleranre
IE B EE R LR SRR o L
o8

.

@owen | 80" mem | WO e ] IO e

02

-o0s

= 9
-




\

N

“Amscm DATOR|

PT AQO

\

CRGTEL P AR IOOG G FEF I EI OO PO EOE 44 ”

BABARBABAARARLCARLBR AR BRBLRRIRIREALBES

Also Availahie ®
: Apertur: e

THIS DOCUMENT CONTAINS PROPRIETARY INFORMA-
TION OF CARLO ERBA STRUMENTAZIONE € 77 | NE

UFF. DOCUMENTAZIONE WHICH SHALL BE COPIED, DISCLOCEE N

DATA - 2 GEN " WHOLE OR IN PART FOR ANY Fu:pPOSS uT

WRITTEN PERIAISSION OF CARLD § vA
FIRMA ... ... . . WUSE SN, | A-
ZIONE. THIS DOCUMENT IS SUSSZST 10 + . BY
CARLO ERBA STRUMENTAZIONE AT ANY TIME. 1
genominazione pezn materiale note
PROPRICTA RISERVATA Ouesto dragno # propietd ervala doda C AR (O FRAA
e s i e | g SC 204
modits -': | | !
apice | |
ECD qo .;‘ | - i i I |
il e B o, PR s ﬁ”‘f&-{ : aata 6‘ LS 83 ‘
_SCHEMA DI _CABLAGGIOQ imsennighe B e e
— — - - —— — sostituisce

Codice N*




toller filentature
madrevite 6H

R4
Ra 08

VVY Ra02

UV Ra 0,025

~Dpeiing

v

rgeten

L J

+ 00

—
ro8

200

st | s | a0 em]a ¥ S VS e
.n

t08 -\
AN S

-0y

e | WO e

t 08
02

P B e e T I

LR A

L Rl

-
—
o

-

ACE WK

Q °°°O°°°°° q O

m
/«’1 8D FJ
F ™
: : /
F ‘A
— /
- N
[ y
’ .
-
POMTICELLARE | PUNTI
—
A-B, C-D E-F USANDo FiLe o CALZA IN RAME STAGNATO SALDATA SU. CONNGE ITOK
DA 02} CON RicoLo s lumﬂnenrr AL Fuo O TerM
¢4 | A-aIDd
gy i
A T (.
T

PT 100

RISCALDATOR !
2e 24V-25W



QO XX SN XX a‘.“&(’.@.{‘o%fo.ﬂ.-

UFF. DOCUMENTAZIONE
DATA - 2 BFN °

FIRMA

»
»

A\PER]
Al

> 11 NE

Also Ay ailabie Un

Aperture Car

THIS DOCUMENT CoNTA
TION OF CARLO ERBA ST

pPOS

8(0040@0;5#( OB~

"

d

INS PROPRIETAS

RUMEN

PIES
{

et ety

" e

CARLO ERBA
STRUMENTAZIONE

CAVO Pl COLLEGAMENTO FPER EC

ASS/E ME

9Q

[T

FARMITRALR CRMLO R




APPENDIX "B"




ELECTRON CAPTURE | - MODEL ECD-40

ADDITIONAL INFORMATION FO

Please read carefully the ECD-4
mation detailed below and take
before opening the detector ba:

- anture d .
on apture detect

X months
} 1 - +
t be kept f

he approp:

tor is not
the direct
}.‘/t' L x‘de
1

Wil

2:7:11 i
SHOUU LU
. % 1

v 1 ™y H
LA dDC L.




412

Vi

Vil

vili

ELECTRON CAPTURE DETECTOR ECL-40 AND
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The Electron Capture vetector ECD-40 can be easily installea un any Carlo Erba chromatograph
(Fractovap, Mega Series) and is interchangeabie with the other ionisation detectors

It can operate only when connected to the ECD Control Module-400 since detector and control
module are interdependant.

WARNING: The ECD-40 contains a Ni*? beta-emitting radioactive source. The radioactive risk
associated with the correct use of this detector is practically non-existant. In fact the
radioisotope, which is electrically deposited as metal on a nickel foil, is not released
by its support at temperatures lower than 450°C. This value can never be reached by
the detector whose maximum operating temperature is 399°C and is provided with
an overheating safety device. Detector use does not therefore require any particular
cautions. However, any maintenance or service operations involving access to the
radioactive source must be performed ONLY by authorised CARLO ERBA personnel
specifically licensed to handle radioactive material.

We recommend you to contact your local Carlo Erba Service organization for any
operations involving cleaning or replacement of the radioactive source.

Alternatively the whole detector can be returned to us for repair.

GENERAL

Operating Principle

The ECD operates on the principle of gas phase absorption of free electrons by electron capturing
molecules. Basically it consists of an ionisation chamber with two electrodes. Carrier gas flows
through this chamber and an ionising radioactive source produces free electrons through a gas
ionisation process. The primary electrons emitted by the radioactive source ( [5 -emission), collide
with the molecules of the carrier gas (e.g. nitrogen) and originates an ionisation process with
formation of secondary electrons and positive ions (equation 1).

P+N,—~p" +Ni+e (1)

Due to the electric field between the electrodes, the electrons are easily collected at the anode
generating aconstantcurrentofthe order of afew nA, consequently the possibility for the positive
ions to recombine with the free electrons is negligible. When an electron capturing substance
passes through the detector the electric current is reduced owing to the absorption of electrons
by this substance which can be rationalised according to one of the following reactions
(equations 2, 3):

e+AB+AB+hV (2)

e+AB A+ B (3)

In (2) an energised negative molecular ion is formed, while in (3) after electron capture the
molecule proceeds to dissociate (dissociative capture) inte a free radical A and negativeion B .
The energy liberated by capture in (2) or the dissociation of the negative molecular on in (3) is
the measure of the electron affinity of the molecule.

The si.ccession of phenomena that determines the response of the detector ends with the
neutralisation of the negative ions formed by “capture”. Such response then appears as a
reduction of the standing current, since at the moment of detection a part of the free electrons 1s
completely removed from the system in equilibrium. The electronic circuitry senses the change
in free electron concentration and generates an output signal proportional to the sample
molecular concentration



The sensitivity and selectivity oi response of the ECD are determined v, the electron affinity of
the substances that enter the ionisation chamber. In the case of organic compounds, the electron
affinity depends mainly on the predominant functional group in the molecule, such as halogens,
esters, hydroxyls and other oxygenated groups.

The response factor can vary between 1-10’ for a low or a high electron capturing substance
respectively. These factors are also affected by temperature.

Considering the different responses, it is necessary to calibrate the detector for compounds to
be analysed quantitatively. Calibration is possible by injection of standard samples under the
same operating conditions.

Table 1 gives the relative sensitivity values for some common substances.
Tabie 1. ECD relative sensitivity of some compounds.

Substances Relative sensitivity

Ethane (
Napthtalene 1

Butano!

Acetone

Chlorobutane 1-10°
Chlorobenzene

1,2-Dichloroethane
Antracene 10°-10*
Keto-steroids

Chloroform

Nitrobenzene 10%-10°
Carbontetrachloride

Dinitrophenol

Diethyl fumarate 10%-10°

Diethy! oxalate
Dihydropyridine

ECD-40 Operation Modes

The detector can be operated in two pulsed-voltage excitation modes:
Constant Frequency
Constant Current

Constant Frequency Mode (CF)

This mode of operation consists in applying a pulsed voltage of a definite and constantamplitude
where the frequency and duration of the pulse is pre-selected. This duration of the pulses is
sufficiently lung to allow the collection of the very mobile electrons and sufficiently short to
enable the heavier and slower negative ions to make a significant contribution to the standing
current.

During the application of the pulse the electrons migrate to the anode, consequently their
concentration in the cell falls rapidly to zero. During the interval between the pulses, the
concentration of electrons gradually returns to the original value, and the phenomena of capture
occurs predominantly at this point. When the pulse voltage is under operation, all the electrons
not consumed during the relatively long interval between the two short pulses, are collected in
the anode and the variation in the resulting cell current produces the detector response

Under this operation mode it is possible to obtain the best results from a sensitivity pointofview

L T g L T T P Sy gt g e S -



This method allows the linearity of ECD response to be increased by a factor of 100 compared
with the previous mode.

In the constant current mode the variation of the pulse frequency is measured through an
electrical feed-back loop circuit which maintain the cell current at a constant reference value by
varying the frequency of the applied pulses. When an electron capturing compound enters the
detector the pulse frequency is automatically increased to maintain the difference between the
cell current and the reference current equal to zero.

The difference between the frequency value when an electron capturing substance is in the cell
and the base frequency is computed in an output signal proportional to the sample concentration
in the detector.

Fig 4.1.2.1. shows the block diagram of the constant current and constant frequency operation
modes.

ECD CONTROL Mod 400 -BLOCK DIAGRAM

CC 2¢m0
CF FREQ

CC

FREQUENCY TO Vou

Fig. 4.1.2.1



Front Panel (Fig4.1.2.2))
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8 Detector | ng LE
al bllflk”‘\:) when the temperature controller i1s reyulating detector temperature
b) full intensity during dete i heating phase
c) half intensity when detector ‘aomperature is higher than the preset one

9 Detector alarm LED. Light switches from green to red (with subsequent power cut
off) in case of detector overheating of when the detector connector (29) is
disconnected. To restore original operating conditions, switch module off, and afier
elimination of the cause of the trouble, switch on agair

10 Five-turn potentiometer to adjust puise amplitude in the range of 0 to 50V

M Pulse width push bufton selector (us). Select 1us when operating with nitrogen or

0.1 us when using Argon/Methane

Rear Panel (Fig. 4.1.23)
The rear panei of the ECD-400 Control Module features the following parts




Output voltage «ctor (ImV=-10mV) for connection entiometric recorder
Connector for poentiometric recordes

Socket for detector connection (29)

Connector for computer-integrator cable. Two different outputs are available 1V
10V and the se'ection of the required value obeys the pin configuration of the
connecting cable as shown in Fig 4 1.2.4 This cable should be grounded to the
Integratnr only

Detector connection cables (excitation and signal)

Fuses (2A)

Ground

Mains cord (220V, 50/€0 H2)

Fig. 4.1.2.4. Connecting cable Computer Integrator to ECD - 400 Control Module

DETECTOR ECD-40 DESCRIPTION

The ECD-40 is shown schematically in Fig 4.1.2.5 It comprises of a stainless steel cylindrical holder
and a radioactive source This consists of a film of nickel 63 electro-deposited on a thin metalli
foil which acts as the cathode in the ionization ce!l. Another cylindrically shaped coaxial electrode
constitutes the anode. The insulation of the two electrodes from the body of the detector is
achieved by means of a high temperature insulator. The detector s heated by two low voltage
heaters (48V) controlled by an electronis temperature controller mounted in the ECD Coantre
Module-40i




A
COLUMN
EFFLUENT

Fig. 4.1.2.5.

The temperature control element consists of a platinum wire sensor connected to the body of the
detector.

The connectors to the control module are at the rear of the detector
Characteristics of the radioactive source:

Radioisotope : Nickel 63 electro deposited on a nickel support.
Typeof radiation : Lowenergy betarays (66 KeV).

Total activity - 10mCi.

Halflifeperiod : 100years

Radiotoxicity ' Moderate (grouplil).

Physicalstate  : Solid.

Fig 4.1.2.6. shows the ECD-40 with the standard outfit provided for detector installation on gas
chromatograph.




v

Linear dynanncrange . agherthan 1:10% (constantcurrentmo. .
Minimum deteciable amount : lessthan 0.1 pgoflindane
Iniosationchambervolume : 400 ui.

Operating temperature limit * 399°C.

ECD 400 Control Module Technical Specifications:

Constant Current Mode.
Referencecurrent : 010 5 x 10°° A, continuously adjustable.
Pulseamplituce : 51050V pk(negative), continuously adjustable.

Pulse width 0.1 us (argon/methane), 1 us (nitrogen).
Frequencyrange  0102.5MHz@ 0 1us, 0t0500KHz @ 1 us.
Computer Qutput*

Range 0w 10VDC.

Sensitivity . AuV/MH2@0.1us,20uV/H2@ 1us.

Recorder output** : strip chart potentiometric record 10mV,0.5sfs.
Attenuation : 13 binary steps from 1 10 4096 plus = (shunt).
Sensitivity x 1 16 uVMHZ@0.1 us, BOuV He@ 1 us.

Constant Frequency Mode

Inputrange 0to5x10°A.

Pulseamplitude :5to50V pk (negative), continuously adjustable.

Pulse width : 0.1 us (argon/methane)—1 us (nitrogen).
Frequency setling : 0to 50 KKz continuously adjustable.

Computer Output*

Range :0t010VDC.

Sensitivity :0.1mV107 A

Recorder output®*: stripchart potentiometric recorder 10mV,0.5sf.s.
Attenuation . 13 binary steps from 1 1o 4096 plus = (shunt).
Sensitivity x1 . 0.4mV/10 A

*0-1V DC output is also avaiiable.
**0-1mV DC output is also available

DETECTOR INSTALLATION

To instali the ECD-40 on the gas chromatograch proceed as rollows.

1

o

o o»

Replace the flame jet used for FID by the one provided as standard (25) with the
ECD-40, using spanners provided. Refer to Fig 4.1.2.6 for identification of parts.
Ensure that a PTFE wagher (code no. 290 30903) is fitted orn the jet.

Tighten the detector on the base body by means of the brass nut (code no. 35001115)
\2€) and spanner (27) provided.

Insert the detector connector into socket (16) at the reat of control module (Fig4.1.2.2).
Insert the connectors of cables (18) coming from control module, into the
corresponding detector gockets (28).

Connect the control madule to a 1 or 10mV potentiometric recorder through
cornector (15). Select correct output through switch (14).

Piug ECD Control Module 400 into the mains through line cord (21)



Fig. 4.1.2.6

Carrier Gas—Make-up Gas

Nitrogen or Argon/5-10% methane should be used. Both gases should be of high purity and must
not contain more than 1-2 ppm of oxygen or water vapour as well as other electro capturing
compounds which would decrease the concentration of free electrons and the probability of
formation of negative ions

When operating with nitrogen select a 1us pulse width while 0.1 us is recommended when using
argon/methane

Argon/methane in fact permits electron collection by the anode at a rate ten times higher than
nitrogen

Comparable results are however obtainable both with nitrogen and argon’'methane if the gas
chromatographic system is well “clean” (carrier gas, pressure reducer, columns, injection port
septum, seals, etc.)

Argon/methane is advisable when the highest degree of linearity is required in the CC mode or
when dueto adecrease instandingcurrent (duetocontaminantsinthecarrier gas)ahigh mobility
of electrons is necessary to restore correct operating values

Generally during the detector start-up, an auxiliary gas flow of the same type of the carrier gas
should be supplied to the detector. This make-up gas (scavenger) is supplied at a flow rate of
10-30 mi/min through the built in line of the GC or through the unused hydrogen line



require nitrogen or argon/mett e as make-up gas at a flow rate of 2C I mi‘min.

*WARNING: When hydrogen is used as the carrier gas, the column oven must be equipped with
the HYDROGEN SENSOR DEVICE (code no 276 05000-50) for safety reasons.

V START UP

Before proceeding to detector heating and start-up, 1t 1s necessary 1o comply with the following:
- Chromatographic column conditioning.
- Chonse high temperature stability stationary phases.
- Avoid stationary phases containing halogens or oxygenr function groups.

The concentration of stationary phase on the support should be in the range 1 to 5%. Cornect
only column inlet imb to injection port and leave column outlet limb free in the oven, thus
avoiding any possibility of detector base body contamination due 10 phase leaving the support
during conditioning.

Column conditioning requires at least 24h at a temperature of 50°C higher than that used in
operations,

During conditioning the carrier gas should flow at the operating rate.
Injection port septum and column ferrules

Prior to instailation, it is advisable to heat the septum at 250°C for 24h if possible in an inert gas
atmosphere. Otherwise it could sicwly release substances such as plasticiers or monomers
which could reduce standing current.

Low bleed, high temperature stability ferrules are recommended to avoid cell contarmination

Graphite, graphitised vespel or ceramic loaded PTFE ferrules are suitable for glass columns
(including capillary types), while brass ferrules can be used for metal columns, Viton and
neoprene o-rings must be avoided.

NOTE: When operating with ECD the column and injector temperature should be kept as low as
possible, compatible with the analysis to be run in order to minimize colum and septum
bleed.

Gas Chromatograph Start-up

Install column, set desired flow rate and heat detector to a temperature 50°C higher than column,
when LED (8) indicates temperature set has been reached (glowing light), switch on GC. It is
advisable to leave the instrument under operating conditions for at least 12 hours before injecting
the first sample.

NOTE: The sample to be injected should be as clean as possible to avoid detector contamination.
It is obvious that halogenated solvents or solvents containing electronegative functional
groups must be avoided.

VI CONSTANT CURRENT MODE (CC)

1 Press button (2) and select pulse width by button (11): 1us for nitrogen and 0.1 us for
argon/methane.
p Set a voltage of 50V on the “pulse voltage” potentiometer (10). This value may be

reduced if the system is ideally clean (see paragraph 4) in order to reduce the
@) citation level of thermal electrons.
3 Set cell current between 0 and 5 nA by means of the potentiometer (5)



current. /A~ an inaication tor a current ot 1 nA 2 “ase trequency lower than b KHz
should L sisplayed. Consider also that the hig:  the ~reset reference current the
higher sensitivity and background noise will be. The best signal to noise ratio is
obtained with the lowest base frequency necessary tc maintain the preset celicurrert
value. The base frequency increases by decreasing the pulse amplitude, using the
potentiometer “pulse voltage”.

Under ideal conditions the voltage can be reduced to 15-10 and still maintain a
frequency not higher than 5 KHz: this increases the linearity range and aiso improves
the signa'/noise ratio.

When the frequency has reached a constant value, switch the recorder on and set
baseline zero using knob (3).

The system is now ready to operate.

NOTE: it is important to monitor the displayed base frecuency since it indicates, under constant

conditions, the operative status of the whole system GC-detector.

( VIl CONSTANT FREQUENCY MODE (CF)
To operate in this mode proceed as follows:

1.

2.
3.

Press button (1) and select pulse width using button (11): 1 us for nitrogen and 0.1 us
for argon/methane.

Set a voltage of 50V on the potentiometer “pulse voltage” (10). This value can be
reduced to 20-15V if tt e system is sufficiently clean.

Set a pulse frequency in the range 0-50 KHz by means of knob (3) and read frequency
on display (4). As preliminary condition for operating frequency set a value of 5 KHz
corresponding to a pulse period of 200 us.

Zero recorder baseline by means of the potentiometer (5) and read standing current
value (nA) on the same potentiometer dial.

As an indication it might be considered that a 50V amplitude and 5KHz frequency
should generate a current greater than 1nA. Wait until the baseline is stable and the
current is constant before starting analytical operations.

NOTE: A decrease in pulse frequency increases the probability of capturing free electrons by

electronegative substances and therefore also detector response, provided that the
standing current remains at an acceptable leve!l.



Vil DETECTOR MAINTENANCE

The electron capture detector ECD-40, if properly operated, is highly contamination resistant
thanks to the design of its internal geometry.

However certain critical operating conditions of the column or other causes, can produce, on a
long term, contamination of the collector electrode. The symptoms of this condition are an
excessive increase of the base frequency in CC mode, or a decrease of the standing current in CF
mode, also a baseline instability occurs when changing operating parameters.

WARNING: Any maintenance or service operations involving access to the radioactive source
must be performed ONLY by authorised licensed personnel experienced in hand'ing
radioactive material. Please contact your local Carlo Erba Service Department for any
operations involving cleaning or replacement of the radioactive cell.



( IX TROUBL HOOTING
Symptoms Diagnosis Remedies
1. Highbasefrequency in CC a) Impuregassupply. a) UseResearchgrade gasesand
mode or low standing current filterstotrap water and cxygen
in CF mode. b) Dirtyseptum. b) Cleanorreplace septum.
¢) Columnsealsnotcorrectly 2) Use graphite, graphitised vespel
chosen. or ceramic/PTFE ferrules.
d) Excessivecolumnbleed. d) Conditioningof columnis
needed.
e) Carriergasleak. e) Checkforleaks.
f) Leakindetector assembly. f) CheckECDtightness:turn
gently the allen screws (see 32,
Fig4.1.2.5 untilthe base
frequency returnsto the normal
value (CCmode).
g) Contaminated collecting g) Cleantheelectrode surface as
electrode. describedin VIii.
h) Chemically contaminated h) SeeViil.
radioactive source.
( i) Pulsewidthselectorinwrong |i) Select 1y secfornitrogen
position. and 0.1 usecfor Ar/'CH,.
2. Negativedips after peaks. a) Contaminated collecting a) SeeVIll.
electrode.
b) Contaminatedradioactive b) SeeVIll.
source.
3. Baselinedriftswhenchanging |a) Contaminated collecting a) SeeViil.
voltage value. electrode.
4. Nobasefrequencyisdisplayed |a) Detector conditioning time a) Increasetime of conditioning
inCCmode (nocurrentis tooshort.
measuredin CF mode). b) ECDControlModule b) Checkgoodconnection.
disconnected.
5. Detectornotheated. a) Temperaturesensorfaulty. a) Replace.
b) Heaterdisconnected. b) Checkconnectiontothe
' Control Module.
c) LEDalarm ON (powercutoff). |c) Switchmodule OFF andON
/ d) Heaterfaulty. d) Replace.
\ e) Temperaturethumbwheel e) Replace.
switch faulty.
6. LEDalarmison. a) Detector heater a) Checkconnection
disconnected.
D) Deiectoroverheating (limit b) ContactServiceEngineer.
attemperature sensor: 430°C).
c) Pt100sensorfaulty. c) Replace.
d) Heaterfilamentfaulty. d) Repiace.
7. Roundtop peaks. la) Detector outside of linear a) Operate CCmode. Decrease
range. pulsevoltage. Decrease sample
concentration.
8. Negative peaks. L) Presenceof highamountsof [a) Increasereferencecurrent

organiccompounds
(co-extracts).

(above 1.8-2nACC mode).



X LIST OF SFARL PARTS

A list of the recommended spare parts is given in this section in order to facilitate the
identification of the requested part.

To order the parts, it is always helpful to state the model and serial number of the instrument
for which the part is destined.

Since our policy with reference to spares is one cf continuous development, we reserve the right
to substitute units or parts of alternative specification.

Fig Ref Description Coue Number
412A 1 Computing-Integrator. 3 pin connector 23816043
4124 - *Radioactive source *Ni 23105001

- *Maintenance kit for ECD-40 19004524
4125 25 Jetfor ECD-40 (set of 2) (standard jet) 40402000

- PTFE O-ring for jet404 020C0 (set of 10) 29030903

- Hightemperature jet for ECDwith aluminium seals 4040440

(above 280°C) (optional jet) '
- Aluminium seals for jet 404 04401 29023609
26 Brass nutforECD-40 35001119

*Any maintenance or replacement affecting the radioactive cell is prohibited unless the user is
specifically licensed to handle radioactive material, alternatively, all repairs to this detector
must be performed by authorised licensed CARLO ERBA STRUMENTAZIONE technical
personnel. .



Description Code Number

Pushbutton complete 23647555
GreeniLEDs 30521100
Frequency knob 31100321

Locking knob 28300600

Digital frequency display 23647570

Double function potentiometer knob 31100600
Attenuator knob 31100330

Detector temperature thumbwheel switches (one sectoronly) 23647558

Yellow LED (setof5) 30521102

AlarmgreenLED (setof5) 30521100

10 Multidial potentiometer knob 31100600

1 GreenLED (setof5) 30521100

4123 12 Main ON/OFF power switch 23712322
18 Detector coaxial cabie complete 23032030

19 Fuses 2Arating 28204019

21 Main power cable 23006400

C INTERNAL COMPONENTS

- Maintransformer T1 41312041

- Transformer T2 41312042

- SSR400 23647560

- TPL1A 236 19902

- MBE 400 23647565

- Pulse voltage potentiometer (knob not included) 33600319

- Reference current potentiometer (knob not included) 33600319
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Item 7

WIPE TEST METHOD

Procedure

1. Wet cotton wool with methanel.

2. Wipe outer surface of ECD.

3. Remove exit tube from top of ECD.

4. Wipe the bottom of the exit tube with moist cotton wool.

5. Remove the 2 screws retaining the tower cap and remove.

6. Wipe the bottom cylindrical surface of the tower cap and place
the swab in a marked vial.

7. Repeat steps 1-6 with a new cotton wool swab and place in a
clear marked vial.

8. Reassemble the ECD and carry out pneumatic leak check as detailed.

9. Submit the marked vials containing the swabs for measurement using
a liquid scintillation counter.

Notes:

a. The wipe test should be performed on the ECD at room temperature.

b. Radioactivity should be measured on a tri-varb 460C spectrometer

c.

d.

set at 70KeV (lower level l-upper level 70) to encompass the max.
beta ener%y of 67KeV Ni63. The test and background should be
measured for 10 minutes.

Suitable precautions should be taken by the individual performing
the test.

The test should only be carried out by designated personnel.

INTERPRETATION - RESULTS

The test sample shall not exceed a baseline criterian which is the sum
or the background count rate plus 20times the standard deviation of
the background count rate.

Test sample & background count rate x 20 zamma.

LIMITS

For a source containing 10mCi of Ni63 the acceptance limit is
5%10”3uCi (0.18kBq)
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ECD WIPE TEST CERTIFICATE
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Certificate Number: b ol Y By
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Wipe Test Date:
Source Serial Number:
Radionuclide:
Detector Model:

Detector Serial Number:

performed

reis Performed by:
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ECD WIPE TEST

The ECD Wipe Test detailed overleaf was carried out under a

controlled procedure as reported below.

A PROCEDURE

1) Wet cotton wool swab with methanol.

2) Wipe the outer surface of the ECD.

3) Remove metal exit tube from top of ECD (if using multi
detector configuration remove the Jet),

4) Wipe the bottom of the exit tube (Jet).

5) Remove the 2 screws retaining the tower cap.

6) Wipe the bottem cylindrical surface and place the swab in a
marked vial.

7) Repeat twice steps 1 - 6 with new cotton woll swabs and place

in clean marked vials.

8) xeassemble the ECD and perform a pneumatic leak check as detailed

in the ECD 40 manual.
9) Submit the marked vials containing the swabs for the radio-

activity measurement using a liquid scintillation counter.

Notes: a) The Wipe Test should be performed on the ECD at room
temperature.

b) Radiocactivity should be measured by a TRI-CARB 460-C
spectrometer (or similar) set at 70 keV (lower level 1-
upper level 70) to encompass the maximun beta energy of
€7 kevV of 63Ni.The test and background samples should be
measured for 10 min.

c¢) Suitable precautions should be taken by the individual

performing the test .

d) The test should only be carried out by authorised personnel.

B LIMITS

For a source containing 10 mCi of 63N1 the acceptance limit 1s

5 x 10'3,nc1 (0.18 KBg).
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Amersham international pic telephone Little Chalfont (024 04) 4444
White Lion Roar! Amersham cables Activity Amersham lelex Rad'oactive source test repoﬂ

Buckinghamsture England HP7 9LL  telex 83141 ACTIVAG

product code description nominal activity customer
HRCL7086 {ICKEL-6 BETA FOIL 5 0 MILLICURIE,

J00e | KNN3 0 30 Nilsw JEGMUELLER AND CO LTV
( 370 MEGABY )

Al item no FOB ’(‘)O
Cll-8058 2UcRICH

{1505
K15053 SJUITZERLAND, FUi: PRODOTTI GIALNI KILAN,

BSI/ISO classification @ special form certificate no recommended working life customer's order no.

NOT TESTED NONE NOT ASSESSED 903 R18685C

seiial number measurement check measurement check date leakage test date passed | leakage test date passed | contamination test  date pass

2094 BT 21 JUNE Bk 0 SEFT 84
2349 BT 8 oCcT 84 ocy B4
8 oCT 84 OCT 84
8 OCT 84
8 OCT 84

BT 26 JULY 84

BT-2415 BT 6 AUG 84

BT-2431 BT 7 AUG 84

signed

notes
THESE SOURCES ARE UNSEALED, HANDLE WITII CARE., AVOID ABRADING ACTIVE FACE. //%—‘C/

® this classification complies with BS.5288:1976, which is in agreement with 15O 2919 (see overieaf for definition and description of tests)

Almercham
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The Radiochemical Centre Amersham

Radiation Sources Department 18 December 1979

s

i . ;

— - _—

Dear Mr Verga

- —

Nickel-63 foils for EC detectors

As promised in my letter of 3 December, we have tested an NBC3
source in the sample detector cell at elevated temperature.

We subjected the foil %o a temperature of 450°C in nitrogen ¢
for 3 days| and found no measurable decrease in standing
/ Current. The springs appear to have survived the test without

loss of tensign.

OK If you would like to carry out the test for a longer period
we will gladly send the foil and cell to you.

Yours sincerely

Mot

D J Dwight
Electroplated and Reference Sources

Mr Verga
Carlo Erba
via Imbonati
24 Milano
Italy
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Erba Instruments inc

MANUFACTURING LICENSE AS GRANTED TO CARLO ERBA STRIMENTAZIONE
BY TTALTAN NUCLEAR AUTHORITY.

item 1) Original license granted to Carlo Erba on 5 March, 1971
valid for 5-years.

item 2) Ammendment license granted to Carlo Erba Strumentazione on
28 December, 1974 for S-years.

item 3) Indefinite license granted to Carlo Erba Strumentazione on
16 October, 1980 for an indefinate period.
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ITEM ! /1a CA .0 EREA STRUMENTAZIONI
zéé;u/$01/1éy /zﬂé;/?d éﬁf =3 -

S.p.A

»#{ﬂ,‘!m@f E(x// ,,gf /Strnda Rivoltana

Servizio Energia liucleare wo -EQEAEQ‘(Qii;;o)

Divisione VI - w, o &
523.»&& Ug;EIo/:‘L_ e = =
Dot B3y e ity 7 CRi

OGcGerto : Carloc Erba Strumentazioni S.p.a, - Decreto intermi-

nisteriale di nulla osta al commercio di cat. B (art, 34 D.P.R.
13.3.3084 &, 1553; P.Ce: AL MINISTIRO DELL'INTERIIO
- D.G. Servizi Antincendi e
Protezione Civile
- D.G. Pubblica Sicurezza
R O M A

Al MINISTERO DIL LAVORC E

DEZLLA PREZVIDZINZA SOCIALE

D.G. Rapporti di Lavoro
ROMA

Al MINISTERO DELLA SAITITA'
D.G. Servizio Igiene Pubblica
ROMA

Al PREFETTO di )

MILANO
All'ISPETTORATC PROV*"FIALE
DZL LAVORO di MILANO

A11'UFFICIO DEL MZDICO
ROVIN d
PROVINCIALE &i .o

Al1'UFFICIO PROVINCIALZ INTUSTRIA
COMMERCIO L ARTIGIANATO 4i
MILANO
al COKITu;O NVASIOUALE PER
e L'ENERGI. IUCLI.LERE
Viale Regirna Margherita, 125
ROMA

s

Con riferimento alla domanda sopraindicata si tra-
smette, in allegato, copia del decreto in data 16,10.1980
concernente l'autorizzazione di cui all'oggetto.

of s
~w 3y 1L DIRETTORE DI SEZIONE

l;»\u . \ 4-0’1»&' o
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di concerte con
IL MINISTRO DELL'INTERNC

IL MINISTRO DEL LAVORO E DELLA PREVIDENZA SOCTALE
IL MINISTRO DELLA SANTITA'

ol VISTA la legge 14 ottobre 1957 n. 1203 concernente la rati-
fyw .. fica e'l'esecuzione del Trattato istitutivo della Comunita Europea
Swerito. .dell"Energia Atomica; : ‘

VISTA la legpe 11 egosto 1960 ne. 932 concernente la istitue-
zione del Comitato Nazionale per 1'Energia Nucleare, ristrutturato
con legge 15.12.1971 n. 1240;

v VISTA la legge 31 dicembre 1962 n. 1860 concernente 1%impiego
. .% ' 'pacificc dell'energia nucleare, modificata e integrata dal D.P.R.

";’.. ", 0.12.1965 De q?O“. dalla lesse ﬂ9.ﬂ201969 Ne 1008 e dal D.P.R.
“%: k2 106501975 ne 519;

=L VISTO il D.P.R. 13 febbraio 1964 n. 185 concernente la sicu-
fw.o - Tezza degli impienti e la prctezione saniteria dei lavoratori e ,

£ delle popolazicui contro i pericoli delle radiazioni ionizzenti deri
Baiie! ;vgnti dall'impiegc pacifico dell’energia nucleare;

o VISTI i decreti applicativi della citata legge 31.12.1962

i f° ne 1860 e successive modifiche e integrazioni, nonché del citate
.l";f"":-.-’ DQP.RO "3.2.1964 n. 18p-; )

St s o VISTA l'istanza in ‘data 11.7»1979 e eguccessiva documentazione
%o - integrativa con la quale la Carlo Erba Etrumentazioni S.p.A. con
\mff;_'aodo legale in Rodano (Mi) - Strada Rivoltana - ha chiesto la pro=-
i, roga del nulla osta di categoria B, rilasciato con decreto intermi-
0.4, nisteriale 28.12.1974, nonché la variszione della sede legale da
-2 Trezzanoc sul Naviglio a Rodano - Strada Rivoltana;

W VISTO il parsre favorevole espresso dal Ministero della Sa-
ot nita con mota 400.5/4-49/711 in data 29.12.,1979;

VISTO il parurc favorevole espressc dal CHEN con letters prot.
21924 /18 del €.12.1979;
F VISTO il palwre fuvorevole espresso dal Ministero del Lavoro
+ W' con nota 7RL21427RD 3¢11'11.3.1980;
gad VIBTO il parere favorevele espresso dal Minictero dell'Interno
L con nota 335B4/85235 del 15.2.1980;

BU/pa o/

IR B R il - s i e e e e e S
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Art. _1

T1 nulla osta sll'esercizio del commercio di categoria B ai
sostanze radiocattive rilasciato ella Carlo Zrba Strumentazioni
B.peldd. con decreto ipterministeriale 28.42.1974 é prerogato "sine
die".

Art. 2

{1 decretc interministeriale 28.12.1974 € da intendersi rila-
sciato per la nuova sede legale delle Societda trasferita da Trezza-
nn sul Naviglio & Kodano - Strada Rivoltana.

Art, 3

Rectano fermi - a carico della Carlo Erba Strumentezioni - tut-
ti gli obblighi Ci cui al decreto 28.,12.,9974.

Roag i 83T 1860

TL, MINISTKO LELL'INTERNC 11 MINISTRO DELL'TNDUSIRIA, DEL
} : COMMERCTO E nm.ﬁgus: ALATO

/ ()

/

2 HINIS"[RO DEL LAVCKC E IL MINISTRO DELLA SANTTA'
s QINICA EOCIALE i , .
\\\ ' ; \ &A/A/\- VNN
“‘“--——1§(;S,L, ""’
: s
v
: pEr COFIA CONFTRME
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In rifer:.ernte elle istansa soyreindiczte,si tre«:-otng Crig
! : . - . 5
del decrito in Jeta 28,12.1074,ccn il uele a cucests Jocieti = :t:tn

tracferite 31 nulla osts c: eui sll'osredts, i) ril)oecizto 3)le Corls
TABA S.p.a. con sede i Milene,via C. L bu...f.l n.f?d,,r:cn il Jecretd in

Quta 2 merzo

1571,

L DIZTITX ‘.;l ¥y LEILA DIVISIOTUT

I' '-M



/ // o /Z%f/ﬂ’%%é/

PER I'INDUSTRIA.PER 1L COMMERCIO E PER 'ARTIGIANATO'

di concertc coun

IT. ITRISTRO FER I'INTERN.
1T LINIST™R FPER ID TAVUR. I PER TA PRIVIDENZL S.CIATE
I PIRNISTRLG PIN 14 SANITAY
. VISTA la %egce 14 cttodre 1957, n.1203, concernente la
ratifica e 1'esecuzicne del Trattatc istitutive della Comunita
Surcres dell'Znergia Atomica;

VISTA la legce 11 agecto 196C, n.933, concernente la i-
stituzicne del Comitato Nazicnale per 1'Znergia Nucleare;

VISTA la legce 15 dicembre 1971, n.124., concernente la
ristrutturazione del Comitato Nazionale per 1'Energia Nucleare;

VINTA la legce 31 dicemhre 1962, n. 1860, concernente 10
impiegc pacifico del!'energia nucleare;

VISTC i1 D.P.R. 13 fehhraio 19€4, n.185, concernente la
sicurezza desli impianti e 1la protezione sanitaria cdei lavcera-
tori e delle popolezioni centro i pericoll celle radinzicni 190
nizzanti derivanti dajl‘'impiegc pacifico dell'enersia nucleare;

YIS7C i1 proprio Decretc 13 ncvembre 1704, (G.U. n.2%7
Gwe! 1°¢ dicemtre 195%) concernente 1'approvazicne del modello
Jeilc speciale registro yreviste anll'art.)6 del citatc D.P.R.
N 1003

w370 il DJP.i. 2 Qicembre 1965, n.1744, concernente
medifiemn ad intesreziinl slla citata legre 1+ gicembhre 1552,
Ne 30 §

- -
\.'..C-- 1.

D.:. % riwme oo (LU0, n.217 deld j settem-
vpe 1S08), soneernente 11 determinazicne delle attivitl delle

Austance radicatsive ai Tini le2lla classificazione degli eser-
o=t nomuercinii, 4i cwi avi'art.3? del) D.F.T. 13.2.1764, n. 1853

visi. 11 D.i. OO cftohre 1966 (G.17. n.3: 2 del 3L novem-
hre 1905}, concernente e norwe celative &lla procedura di ri-
lascic d2i nuila osta prescritto dall'art.34 del citatc D.P.7.
n.i%3, nar g1i esercizi ul categzoria 7 autorizzatl al commerciq
dei minerali, delle materie ~rezze e delle materie radicattive,
ai sensi dell'art.4 della legac 31.12.1962, n.1860;
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VISTC il D.!. 6 giugno 1968 (G.7, n.220 de) 37 agosto
156%), concernente la determinazicne cdelle dosi e delle concen
trazioni massime ammissibili ai fini cdella protezione sanita-
ria aei lavoratori dalle radiazicni icnizzanti;

VISTC il D.P.R.5 dicembre 1969 n.13.3, concernente la
determinazione delle quantitd di radioattiviti, delle attivi-
td specifiche o concentraziéni e delle intensitd di dose di
esposizione soggette alle prescrizioni de) citato D.P.R. 13
fevbraio 1964, n.185;

VISTC i1 D.l. 2 fehbraio 1571 (G.U. n.5E del 6 marzo
1971), concernente la determinazione dei valori delle dosei
massime ammissibili e delle concentrazioni messime smmissi-~
bili, nonch® dei valori dell'efficacia hioclogica relativa per
la popolazione nel suo insieme e per i1 gruppi particolari del
la popclazioné, ai fini cdella protezione contro i pericoli de
rivanti dalle radiazicni ionizzanti;

VISTC il D.P.R. 12 dicemhre 1972 n.1150, concernente
1la determinazione delle modalitd per 1'iscrizione negli elen
chi degli esperti qualificati e dei medici eutorizzati incari
cati della sorveglianza fisica e medica della protezione dal-
le radiazioni ionizzantij;

VIS0 il proprio decreto in date 2 marzo 1971 con il qua-
le alla Carlo Erba S.p.A. con sede in Mileno, via Carlo Imbonati
n. 24 é stato rilasciato il nulle osta prescritto dall'art. 24
del citato D.P.R. 13.2.1964 n. 185 per l'esercizio del commercio
di categoria B di materie resdioattive presso i locali del Labo-
ratorio "Divisione Apparecchi Scientifici" ubicato in Rodano
(Milano);

VISTA la domanda in date 21 marzo 1974 con la quale la
detta Societd - a seguito di atto di concentrazione 28-/2/197%
rogito note.io Bruni - rep. 20033/3691 con c¢ui il predetto Le-
boratorio "Divisione Apparecchi Scientifici" ubicato in Rodano
(Kilano) é stato incorpomato fre le attivita della societd con-
sociata Carlo Brta Strumentazioni S.p.a. con sede in Trezzano
sul Heviclio (Milano) wvia Leonardo da Vinci n. 149 - Za chiesto
che il menzionato decreto 2 marzo 1971 cia intestato & questa
ultina Societd;

VISTA la domanda in data 21.3.1974 con la quale la
nredetta Carlo LErte Strumentazioni S.p.A. ha chiesto l'intesta-
2ione a proprio nome del decreto 2.3.1971, gia rilasciato alla
Carin Zrba S.l.A.;

VISTO il proprio decreto in dats 20 aprile 1974, cen il
cuale la Carlo Erba Strumentazioni S.p.A. ¢ stata autorizzata

al commercio di materie radioattive, ai sensi dell'art, 4 della
lecice 21.12.1962 n. 18GO;

c/o
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{/( VISTO il sopracitato atto di concentrazione 2£.2.1974,
rogito notario Bruni, rep. 2C033/3891;

DECRETA: :

Art., 1

I1 nulla osta all'esercizio del commercio Ai categoria B
di materie radioattive, gia rilasciato alla Carlo Erba S.p.A. con
sede in Milano, via Carlo Imbonati n. 24 con decreto in cdata
2.3.1971, ei sensi ddl'art. 34 del D.P,R. 13.2.1964 n. 185, ¢
trasferito alla Carlo Erba Strumentazioni S.p.A., con sede in Trez-
zano sul Naviglio (Milano), via Leonardo da Vinci n. 149 e Stabili=-
mento in Rodano (Milano).

Art, 2

. Fermi restando - a carico della Carlo Erba Strumenta-
zioni S.P.A. = gli obblighi derivanti dagli articoli 2 e 3 dello

anzidetto D.M. 2.3.1971, il nulla osta di cui &l Ereceden;g
art. 1 e valido ner un perioco d: cinoue ni dalla a cel pre-

sente cecre puo Sere prorogato.
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occerro iCarlo Erba S.p.A. - Milano -~ Nulla osta all‘esercizi
g del commercic di materie radiocattive-Cat.B(Art.34
T T T ael DLPLR. 13/2/1964,0.185).,
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In esito all'istanza dell'11/2/1970 concemente 1'oge
getto, sl comunica che con decrete ministeriale del 2 marzo 197

che #i allega in copia, a codesta Societd 2 stata concesea il

L i o - S OOL

nulla osta ali'eeercizio del commercio di materie radicattive

da evolgere presso il proprie stabilimente, site in Redane
(Milane).

TR M S e s
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Si richiama l'attenzione di codesta Sécieth gull'es=

servanza degli obblighi richiamati negli artt.2 e 3 del citato
decreto ministeriale.
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PER U'INDUSTRIA, PER 1L COMMERCIO t PER LARTIGIANATO

di conoerte oon
IL MINISTRC PER }'I!Tl!xo
7L MINISTRO PER IL LAVORO B PER LA PEEVIDRNZA SOCIALE
TL MINISTRO FER LA SANITA'

VISTA la legge 14 ottobre 1957, n. 1203, concernente la ratifica e
1'esecusione del Trattato istitutive della Comunith Buropea dell'Energia Atomiocay

VISTA la legge 11 agoste 1960, n. 933, istitutiva del Comitato nasio=
nale per l'energis nucleare;

VISTA la legge )1 dicembre 1962, n. 1860, sull'impiege pacifico della
snergis nucleare; :

¥YISTO 41 D.P.R. 13 febbraio 1964, n. 185, sulla sicuressa degli impian-
ti e sulle protesione sanitaria dei lavoratori e delle popolazioni contre 1 perioco=
11 delle radiasieni ionissanti derivanti dall'impiego pacifico dell'energia nucles-
Trej

VIST 41 D.P.B. 30 dicembre 1965, n. 1704, recante podifiche e integre-
sioni alla legge 31 dicembre 1962, n. 1860,

 VISTO i1 D.M. 15 glugno 1966, con il quale sono state deterzinate le
quantitd totali di radioattivitd ai fini della classificasione degli esercigi com=
merciali, ai senei dell'art. 32 del D.P.E. 13 febbraio 1964, n. 185

: VISTO i1 D.M. 26 ottebre 1966, con il quale eono state emanate le nor-
me di procedura per il rilascio del nulla osta prescritto dall'art. 34 del sopra-
citato D.P.B. n. 185, per gli eseroisi commerciali di categoris B sutorissati al
commercio dei minerali, delle materie gresse ¢ delle materie radioattive, ai sensi
dell'art. 4 della legge 31.12,1962, n. 18604

vISTO i1 DM, 9 dicemtre 1968, con il quale alla Societd Carlo Erba
S.p.hs 6 stato conoesso il pulls osta, prescritto dall'art. 34 del D.P.R. 1] fodb-
braio 1964 n. 185 per l'esercisio del commercio = categoria B « delle materie
gresse o radioattive da svolgere pressoc i laboratori “Divisione Apparecchi Scienti=
£40i" o "Divisione Chimica Industriale” ubiocati in Milano, via Carlo Imbonati
ne 243% :

VISTA la domanda, datata 11,2,1970, con la quale la predetta Societh,
_premesso di aver trasferito 1'esercisio del commercic di materie rudioattive dal

\
\
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looali siti in Milano, via Carlo Imbonati, n. 24, ai locali ubdicati presso il pro=
pric stabilimento di Rodane (Milano), ba chiesto il nulla osta ex art. 34 del citato
D.P.R. ne 185 relativo a questi ultimi localiy

f VISTA la nota n. 9759/18 Y 3 in data 27.7.1970 con la quale il Comitate
nasionale per l'energia nucleare ha espressc parere favorevole in merito al rilasocio
della suddetta sutorigsazione;

VISTA la letters in data 25.9.1970, con la quale la Carlo EEBA Sepede ha
fornito precisasioni in: eelazlione alla richista di assiourasioni avangata con nota
del Ministero dell'Industria, del Commercic e dell'Artigianato n. 741%36/15=C del=
1'8.9.1570;

ceen

DECRETA:
\
1
\
l

€

A T Alla Carlo EEBA S.p.A. con sede in Milano, via Carlo Imbonati n. 24,
concesso il nulla osta, presoritto dall'art. 34 del D.P.R. 13 febbraio 1963, n. 185,
sull'idoneitd dell'ubicasione, dei looali di esercisio, delle attresszature o della
qualificasiens del personale addetto, per l'esercisio del commercio = Categoria E =
d4 materie radioattive, precisate nella domanda della citata Societh ¢ nella relati-
va dooumentasione, richiamata nelle premesse, da svolgere presso 1 locali ubicati
nel proprio stabilimente, sitoe in Bodano (Milano).

Art (‘8
Ls soncessione del nulla osta rimane subordinata alla osservansa delle -
norme sull'impiego pacifico dell'energia nusleare (Legge 31.12.1960, n. 1860y |
DeP.R. 30.12,1965, ne 1704) @ sulla sicuressa degli impianti e sulla protecione sa~
nitaria dei lavoratori e delle popolasioni contro i pericoli delle radiasioni ionis-
santi derivanti dall'impiego pacificc dell'energias nucleare (D.P.R. 13+2.1964,n.185)
e, in particoclare, alle condigzieni:

Lo rmometoneer 53 "/'lyt o merde a;yﬂra' Peonar N

(-4

1) = che sia garantita 1'osservanza delle dosi e delle concéentrasioni
massime ammissidili stabilite dal D.M. 6 giugno 1968 (G.U. n. 220 del 30.8.1%68),
adottato in esecusione dell'art. 87 del citato D.P.R. n. 185

D cArcrbre

3 lad

2) = sis garantito il rispetto delle norme interne di sicuressa e di
protesione sanitaria predisposte dalla ditta medesima ai sensi dell'art. 6P (pun=
to b) del D.P.R. 1302.196" Do 185'

A

r

3) « sia assicursta la disponibilith, kel looale di manipoclasione delle
sorgenti radioattive, di idones strumentasione dosimetrica di fisica sanitaria, da
mantenere in ocondisioni di continum efficiensa e da tarare pericdicamente, con fre-
quensga non superiore all'annoj

4) = sianc comunioati all'Ispettorato Medico Centrale del Lavoro ed al-
! 1'Ispettorate provinciale del lavoro di Milano i nominativi e le qualifiche profes=
sionali delle persone che attendono = in attesa dell'emanazione dei decreti di appli
oasione degli artt. 71 e 76 del D.P.R. 13.2.1964, n, 185, ai compiti della sorveglian
—xa medica dei lavoratori. :

ATIID SR Bt D D $TATO
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Art. ﬁ)

o E' fatto obblige alla CARLO ERBA Sepeds di dare tempestiva comunica
. sione al Ministero dell'industria, del commercio e dell'artigianato delle eventus-
11 variasioni dello stato di fatto e di diritto, precisato negli atti prodotti dale
la Societh stessa per ottenere il presente nulla osta, che comportino sostangiali

f modifiche all'esercisio del commercio delle materie gregsze e delle materie radioate
tive.

IL MINISTRO PRR L'INTERNO
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BETWEEN:

Willtam 0. M _er, Chief )
License Fee Management Branch
Office of Adninistration

John E. Glenn, Chief -
Nuclear Materfels Section B "
Division of Engineering and

Technical Programs

LICENSE FEE T ITTAL

A Resion] Mo MNene v

1. PLICATION ATTACHED Ol
Poplicant/Licensee: Eyha Tnahv oents Tox
Fpplication Dated: &'/10. |23
Control No.: . ‘\"J: b C
License No.: New

2. FEE ATTACHKED
poount: _ B0 A0 et I a
Check Mo.: (] 33 _

3. COMMENTS

L vah

Signed h”,ighdﬂgo WVSAN

Date 17/)5 ]l RS

B. LICENSE FEE MANAGEMEINT BRENCH

Fee Category and Amount: ?&(\# fT(gOOJJA/(‘73OI)3P(EQ~30)

1.
2. Correct Fee Paid. Application may be processed for:
Amencément
Fenewal
License /
Signed RO~
Date ‘///7 g5 iR M,\/
I b | “
REGION 1 FORM 213 \
(MARCH 1983) W\
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