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A. SUMMARY PAGE

1. Date of submission: February 15, 1985

2. Device Type: Electron Capture Detector

3 Model: ECD-40

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

(Contact): Anthony D. Bashall
Technical Support Manager>

(617) 535-5986

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

(Manufacturer)

6. Sealed Source Model Designation:

The Radiochemical Centre
Amersham, UK
Code NBC 3

Regist-red with the U.S.N.R.C.
NRC Mc '< f N.B.C.

637. Nuclide: Ni

Activity: 10 mci

8. Leak Test Frequency: Every six months

9. Principal Use: Ion Generators, Chromatography

10. Custon Device: No

1.
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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 of 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 cunrent. 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 construered principally of stainless

steel. The source is a 10mm x 24mm rectangular nickel foil,

63electroplated on one side with 10 mC1 Ni. The source is secured

in a
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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 not

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 label is attached 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. TSerefore, it will not be subject to vibration, impact,

puncture, compressive loads, or extremes of cold under normal

operating conditions. Users will generally be trained laboratory

technicians or researchers. The device has no alternative

use. It is specifically designed to be compatible with the

3
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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 radioactive 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 limit.

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
I
'

conditions.
!

Since the only use for the source is with the ECD-40 and'

|

| it is an expensive product, it is highly Lmprobable that it could
:

| be diverted from its intended use.

I

i 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.

4
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C. HEALTH AND SAFETY DATA

1. Safety Analysis Summary

The Ni source used in the ECD-40 is manufactured by63

Amersham Radiochemical Center under model number NBC 3. The

source is registered with the U.S.N.R.C. and has been approved

for sale in the U.S.A. (The U.S.N.R.C. Model Number is N.B.C. )

2. Manufacturing and Distribution Controls
Each ECD-40 is subject to a wipe test for removable radio-a.

active contamination and a pneumatic detector (gas) leak test.

Each ECD-40 is certified as being (gas) leak free and having less
63

than 0.005 uCi removealbe Ni contamination. Such certification

accompanies each unit.

In addition, source activity is automatically checked in the
is aoperational check of the device since the baseline current

function of source activity. Any anomaly in baseline current

indicating non-standard source activity would be detected during

quality control testing.

The manufacturer recommends leak testing at six months intervalsb.

and requires that such testing be done by an authorized person.
Instructions for leak testing are included as Appendix C.

Installation of the ECD-40 is done by the user and is dimply

as matter of connecting the detector to the base body of the instru-

ment with the control module. Detailed instructions for installation

are included

5
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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
63of the 67 kev Ni 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.
,

c. 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 7

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).

6
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3. Manufacturers Safety Analysis of Device Review

a. Safety analysis

Under normal operating conditions (i.e. analytical laboratory

use) the unit is not subjected to vibration, impact, puncture,

compressive loads or abrasion. The source is completely contained

within a stainless steel housing and is in direct contact only

with the carrier gas and sample. Therefore abrasion of the source

is unlikely. Vibration, impact, or compressive loads severe

enough to dislodge the source, would disrupt the device operation

thus the problem would be immediately apparent. The manufacturer

is to be contacted in the event of any instrument malfunction

associated with the source. The device housing is stainless

steel therefore impact or puncture severe enough to break the

housing is highly unlikely under normal conditions.

The carrier gas.is inert so corrosion of the source is not

likely. It is possible that under certain conditions the sample

gas could cause chemical contamination of the source. Any

such damage to the source, severe contamination or corrosion,

would be apparent due to impaired operating characteristics.

The manufacturer recommends return of the device for source

replacement or cleaning under these conditions.

7
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b. Prototype testing and evaluation

1) Source
63The 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

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.

F.1 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

0450 0 for three days, no loss of tension was observed. The source
,

Ucan never reach a temperature of 450 c.

The prototype ECD has been in use under normal conditions in

Carlo Erba for ten yea'rs without any deterioration in terms of

containment of the radioactive source.

Under normal working conditions, the limiting factor for

the life 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

8
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400 C limit.

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 bremsstrahlung. The Ni K x-rays have

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

63100 disintegrations. All x-rays emitted from the Ni source

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).

9
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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 exposute

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

working day.

' No internal dose commitment is expected under normal con-

ditions.

I
i
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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 Ni K x-rays and bremsstrahlung from the 67 key beta. .The

2maximum range of the beta is 6.3 mg/cm thus it would not pene-

trate the outer layer of dead skin cells.

63Calculated exposure rate at 25 cm from a 10 mci Ni source:

Exposure rate from the 10 kev Ni K x-ray emitted in 0.1%

of the disintegrations:

2Mass absorption coefficient (10 kev in air) = 4.66 cm fg

(Radiological Health Handbook, 1970)

-9 910 key x 0.001 x 1.6 x 10 erg x 10 mci x 2.2 x 10 d

(25 cm)2
- key m-mci ;

4

260 m x 4.66 cm g-R 0.00014 R/hr = 0.14 mR/hrx =

h g 87 erg

Exposure rate due to bremsstrahlung:

Fraction of energy converted to bremsstrahlung =800

E = maximum energy of beta = 67 kev = 0.067 MeV

Z = mean atomic number of source material and

shielding = 27

p, (0.06/)(27) = 0.002
800

11



Assume mean bremsstrahlung photon energy is 10 kev
2mass absorption coefficient = 4.66 cm jg

Calculated exposure rate due to bremsstrahlung:

967 kev x 0.002 x 1.6 x 10-9 erg x 10 mci ft 1 2 x 10 d

(25 cm)2 kev m-mci4

260 m x 4.66 cm g-R
x = 1.9 mR/hr

h g 87 erg

63Total calculated exposure rate at 25 cm from 10 mci of Ni:

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 cm,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

it.

To ta l dose = 1.9 mrem 5 m- hr
x = 0.16 mrem

hr 60 m-

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

for that same period of time.

x (25 cm)2Dose to hands = 1.9 mrem 5 m -hr = 4 mremx
hr 60 m ( 5 cm)2

12
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3

b

A " worst case" situation could occur if a technician placed
'

the source on a lab bench and it remained there jndefinitely.
,

Assume the individual works at 1 meter from the source

2000 hours / year.

Annual dose = 1.9 mrem 2000 h (25 cm)2
(100 cm)2 = 240 mrem /yrhr yr

.

In no case would an individual exceed the limit for
:

normal operation.'

'

It is highly unlikely that the device will be handled that

carelessly due to its considerable expense,

b) Internal radiation dose commitment under accident conditions
:

(1) Ingestion
'

-

The worst possibl~e care of radiation dose commitment due
. ,

) to ingestion would occur if by some means an iridividual were to -

!
; ingest an entire source. The probability of this occurring is
,

'

truly negligible. However, even in this case, the dose commit- *

.

ment would not exceed the 15 rem limit for accident conditions.

63
The Annual Limit of Intake for Ni by iiiger, tion (occupational

dose) is 3 x 10 Bq. (ICRP 30)1 The dose commitment ascociated8 '
.,

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

i ,.

t

1. International Commission on Radiation Protection. " Limits of
Intakes of Radionuc] f des by Workers". 1979 Pergamon Press.

_
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>

Weighted committed dose equivalent from ingestion of

6310 mci Hi;

710 mC1__3 3.7 x_10 Bq 5 rem
x = 6 rem0mci 3 x 10 Bq

(2) Ingestion could also occur if an individual disregards

the manufacturer $ instructions and removes the source or touches

it. Due to the fact that this is an electroplated source it is

63possible that a small amount of the Hi could be transferred

to the technicians hand. It is unlikely that more than 1%

of the total source 6ctivity could be ingested in this manner.

Thus the weighted committed dose equivalent would be approximately

60 mrem, well below the 500 mrem /yr limit for normal operation

.and the 15 rem limit for accidental conditions.

b) Inhalation
'

Interna' dose c.oamitment due to inhalation could only

occur under conditions .of fire where the source may be

vaporized or under conditions of gradual loss of source

activity to the carrier gas vented into the laboratory.

It is highly unlikely that a fire could occur of such

intensity to vaporize the source while people remain in the

dres, however, this calculation is presented as a

" worst, case" Situation.

.

14
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(1) Fire in a laboratory containing the ECD-40
i

:
-Assume:

63. Instantaneous vaporization of the Ni source

Laboratory dimensions = 10 m x 10 m x 2.3 m -

2 2Volume = 2.3 x 10 m
.

Occupants remain in the room for five minutes ;

3Breathing rate = 0.104 m /5 minutes '

8Total intake = 3.7 x 10 Bq x 0.104 m3 = 1.7 x 105 Bq2.3 x 102 ,3

63The Annual Limit of Intake for Ni in the vapor state

7by inhalation = 3 x 10 Bq (ICRP 30)

5 5 rem
1.7 x 10 gq x 0.028 rem = 28 mrem=

7
; 3x 10 B'q
t -

J

(2) A more reasonable accident could be undetected vaporization
!

{ of the source over a period of time

t

; Assume complete vaporization of the source in a 24 hour
!

i period.
8

''

: 3.7 x 10 Bq

| Equilibrium room concentration = 2.3 x 10 m x 24 hr x EX

,

2 3
!-

*
!

| Assume air exchange rate (EX) to be 0.5/hr
'

j. >

5 3Equilibrium room concentration = 1.3 x 10 Bq/m |
.

! !
'

s

i 15 ;

} .

t $
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Assume worker remains in the area for an 8 hour working
3day with a daily breathing rate of 1.2 m ,

Weighted committed dose equivalent:

5 31.3 x 10 Bq x 1.2 m 5 rem = 22 mrem
3 7

m 3 x 10 Bq

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 Bq hr

3 38.8 x 10 hr X 230 m x 0.5

2 3'

= 3.7 x 10 Bq/m

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

4vaporized state is 1 x 10 8q/m3 (ICRP 30)

Weighted committed dose eqivalent for full time workers

in the laboratory: j

2 5 rem M
3.7 x 10 x = 185 mrem / year

4
yr 1 x 10 Bq

The loss of source integrity would be detected due to im-

proper device operation before a significant fraction of the

activity is lost.

16
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The maximum estimated dose due to inhalation under accidental

conditions would be 185 mrem, approximately 1% of the appropriate

limit.

There are no accidental conditior.s that can be postulated

which would result in a radiation dose to any individual which

would exceed the 15 rem limit.

The are no normal operating conditions which could result

in a dose to any individual greater than 500 mren/ year.

.
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Appendix B User's Manual

Appendix C Leak Test Procedure

Appendix D Prototype Tests
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Figure 1: (ASA Instruments. Inc.
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ECD-40 MAJOR COMPONENTS, SPECIFICATIONS AND MANUFACTURERS

1. Radioactive source 63Ni, code NBC3, 10 mci 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 -- +550*C manufactured by Heraeus, Germany.

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

7. Electrode insulator - Dugussit A123 code 122110050, manufactured
by FRIEDRICHSFELD, MANNHEIN, GERMANY

.
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ELECTRON CAPTURE DETECTOR - MODEL ECD-40 DRAFT-

ADDITIONAL INFORMATION FOR U.S. CUSTOMERS.

Please read carefully the ECD-40 manual together with the infor-
mation detailed below and take appropriate action if required
before opening the detector base.

Electron capture detectors must be subjected to a wipe test at
least every six months by approved personnel. * Records of these
wipe tests must be kept for inspection by the Nuclear Regulatory
Commission or the appropriate authority.

While the detector is not in use, it should be kept in a secure
location under the direction of a responsible person. The secure
location should be locked and display the international radio-
activity warning label.

The method used for wipe tests is detailed on the reverse of the
original wipe test certificate supplied with the detector.

The source in the ECD-40 has the following characteristics:

Radionuclide 63Ni
Activity 10 mci
Half Life 100 years
Physical State 63Ni electrodeposited on Ni foil

The detector is licensed by the NRC No. XXXX, and records will be
kept by Erba Instruments, Inc. of the delivery address of the user.

The detector will not allow emission of radioactive gas when used;
safety features incorporated in the detector design will prevent
any hazard to the user. However, the operating and safety instruc-
tions must be read prior to installation or operation.

* Wipe tests must only be carried out by authorized personnel
approved by the local radiation authority. Please contact
Erba Instruments, Inc. if in any doubt.

.

_-mm--~w
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4.1.2 ELECTRON CAPTURE DETECTOR ECD-40 AND
( CONTROL MODULE ECD-400

INSTRUCTION MANUAL
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Tha El:ctron C ptura uit:ctor ECD-40 c:n be er.sily inst llra un any Carlo Erba chromatograph
(Frict vap, Mega Seri s)cnd is int:rching; biswith th3cth:rionisation 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.

I 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 prima ry electrons emitted by the radioactive sou rce (f> -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 a constant current of the order of a few n A, 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 + h Y (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)into a free radical A and negative ion B'.
Theenergy liberated by capture in (2) or the dissociation of the negative molecular ion in (3)is
the measure of the electron affinity of the molecule.

The sLccession 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 is
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.

i

_ _ _ _ _ . _ _ . _ . . _ _ _ _ _ , _ , _ _ _ , . _ . . _ . . . _ . , .-, __
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(
Tha s;nsitivity and s;lictivity oi r sponse of tha ECD cra det:rmin;d t , th2 cl;ctron Effinity of
th a substanc:s th:t cnt:r thm i:nis;ti:n ch:mb:r. ln tha case of erg:nic c:mpounds, tha cl;ctron
affinity depends mainly on the predominant functional group in'the molecule, such as halogens,
esters, hydroxyls and other oxygenated groups.

7The 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.

Table 1. ECD relative sensitivity of some compounds.

Substances Relative sensitivity

Ethane (
Napthtalene 1

Butanol
Acetone

2Chlorobutane 1-10 -
Chlorobenzene

1,2-Dichloro ethane
10 -10'2Antracene

Keto steroids

Chloroform
Nitrobenzene 10'-105

Carbontetrachloride
Dinitrophenol

10 -10'5Diethylfumarate
Diethyl 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 constant amplitude
where 'the frequency and duration of the pulse is pre selected. This duration of the pulses is
sufficiently long 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 pulres, are collected in
the anode and the variation in the resulting cell current produces the detector response.

Underthis operation mode itis possible to obtain the best results from a sensitivity point of view.
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This m:thod cll ws tha lin: rity cf ECD r:sponse 13 be incr:: sed by a f ctor of 100 c:mpar:d '

with th2 pr:vious moda.

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
,

CCJENO
CF Faf 0

h

* CC CF

f
, ,CCDFM

\ .V CC:
:4- . ,ut, _._..Co ..

7 ,= ' = g ;o- au c t ==== v.o,,

C - n. C-.1 .

v

L
"' W ; V .

CuentNT
ECD

1 PW 1

Mast a

tNC

8

Fig. 4.1.2.1.
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Front Pcnel (Fig 4.1.2.2.)

1. Push button to select Constant Frequency (CF) mode operations
2. Push button to select Constant Current (CC) mode operations 1

3. Dual function knob. used as zero control when CC push button is depressed and as
frequency selector when CF push button is depressed

4. Digital frequency meter giving direct frequency readout (KHz) for both modes of
|

operation

i

I

I 1 2 3 4 5

(
i
,

i I
i

A

1

4
(

l

11 10 9 8 7 6

r ,9 4 1.2 2

5. Five turn double function potentiometer, used to seiert the reference current (nA,in
CC mode and baseline zero set with standing current readout inA 8 in CF mode I

6 Binary steps output attenuator (x1 to >4096)
7 Detector temperature thumbwheel switch (range O to 399 C)
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( 8. Detector t- mg LED
| a) blinking when the terTif+rature controller is regulating detector temperature

b) fullintens ty dunng detec'or heating phase
c) half intensity wheri detector 'emperature 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 everhea'ing cs when the detector connector (29) is

! disconnected. To estore original opei 3 ting condiuons. Switch module off. and after
elimination of the cause of the troub!e. sw.tch on again.

10. Five-turn potentiometer to adjust pulse ampMude in the range of 0 to 50V
11 Pulse width push tautton selector (psi. Feiect lps when op > rating with nitrogen or

0.1 ps when using Argon Methane

Rear Panel (Fig. 4.1.2.3.)
The rear panei of the ECD-400 Control Module features the following parts:i

|
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14. Output voltage - tctor(1mV-10mV) for c:nnection to entiom:tric record:r.
15. Connector f:r pot:ntiometric rec:rder.
16. Socket for detector connection (29).
17. Connector for computer-integrator cable. Two different outputs are available 1V-

10V and the selection of the required value obeys the pin configuration of the
connecting cable as shown in Fig 4.1.2.4. This cable should bo grounded to the
Integrator only.

18. Detector connection cables (excitation and signal).
19. Fuses (2A).
20. Ground.
21. Mains cord (220V,50/C0 Hz).

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

111 DETECTOR ECD 40 DESCRIPTION

The ECD-40 is shown schematically in Fig 4.1.2.5.lt comprises of a stainless steel cylindrical holder
and a radioactive source.This consists of a film cf nickel 63 electro deposited on a thin metallic
foilwhich acts as the cathode in the ionization cell. Another cylindrically shaped coaxial electrode
constitutes tne anode. The insulation of the two electrodes from the body of the detector is
achieved by means of a high temperature insulator.The detector is heated by two low voltage
heaters (48V) controlled by an electronic temperature controller mounted in the ECD Control
Module-400.

(
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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 su pport.
Type of radiation : Low energy beta rays (66 kev).
Totalactivity : 10 mci.
Halflifeperiod : 100 years.
Radiotoxicity : Moderate (groupill).
Physicalstate : Solid.

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

(



Line:rdynimicrcng2 . ..igh:rthin1:10'(c n t:ntcurr:ntma .i.
Minimum detectable cmrunt : lessthin 0.1 pg of lindin2.
Iniocation chambervolume : 400 gl.
Operatingtemperaturelimit : 399 C.

ECD 400 Control Module Technical Specifications:

Constant Current Mode.
Referencecurrent :O to 5 x 104 A, continuously adjustable.
Pulseamplituoe : S to S0 V pk { negative), continuously adjustable.
Pulsewidth : 0.1 ps (orgon/metha ne),1 gs (nitrogen).
Frequencyrange :0to2.5MHz@0.1 s,0toS00KHz@1 s.
Computer Output'
Range : Oto10V DC.
Sensitivity :4 V/Hz@0.1 s,20gV/Hz@1ps.
Recorder output * * : strip chart potentiomet ric record 10 mV,0.5 s f.s.
Attenuation : 13 binary steps from 1 to 4096 plus = (shunt). (
Sensitivityx1 : 16pV/Hz @0.1 s,80pV/H4 @ 1 ys.
Constant Frcquency Mode
input rarsge : 0 to 5 x 1tT* A.
Pulseamplitude : S to *A V pk (negative), continuously adjustable.
Pulsewidth : 0.1 ps(argon / methane)-1 s(nitrogen).
Frequency setting : O to SO KHz continuously adjustable.
Computer Output'
Range : Oto10V DC.
Sensitivity : 0.1mV/1042A
Recorder output": strip cha rt pote ntiometric recorder 10 mV,0.5 s f.s.
Attenuation : 13 binary steps from 1 to 4096 plus = (shunt).
Sensitivity x1 : 0.4mV/10a:A
'0-IV DC output is also avaliable.

"O-1mV DC output is also availabic.

~

IV DETECTORINSTALIATlON {
To install ttre ECD-40 on the Oas chromatograph proceed as follows:
1. 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.
2. Ensure that a PTFE washer (code no. 290 30903) is fitted on the jet.
3. Tighten the detector on the base body by means of the brass nut (code no.35001119)

(26) and spanner (27)provided.
i

4. Insert the detector connet.tpr into socket (16) at the rear of control modulo (Fig 4.1.2.2.).
5. Insert the connectors of cables (18) coming from control module, into the

corresponding detector sor.kets (28).
Connect the control module to a 1 or 10mV potentiometric recorder through6. -

connector (15). Select correct output through switch (14).
7. Piug ECD Contro1 Module 400 into the mains through line cord (21).

(



- - - ..

|

(
29 28

. -t e ,

. %. + e:.

'' '

XW -
,.

25 '
,

(|

|

v:;a
.

1

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 negativeions.

When operating with nitrogen select a lys pulse width while 0.1 gs 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 due to a decrease in standing current (due to contaminantsin the ca rrier gas) a high mobility
i 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 ml/ min through the built in line of the GC or through the unused hydrogen line.

|
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\requiro nitrogen or argon /mett u as make-up gas at a flow rate of 20 '9 ml/ min.

" WARNING: Wh:n hydrog:n is used cs th2 cr.rri r g:s, th3 column ov:n must b3 equipped with
the HYDROGEN SENSOR DEVICE (code no. 276 05000-50) for safety reasons.

V STARTUP

Before proceeding to detector heating and start-up,it is necessary to comply with the following:
- Chromatographiccolumn conditioning.
- Choose high temperature stability stationary phases.
- Avoid stationary phases containing halogens or oxygen function groups.

The concentration of stationary phase on the support should be in the range 1 to 5%. Connect
only column inlet limb to injection port and leave column outlet limb free in the oven, thus
avoiding any possibility of detector base body contamination due to 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 installation,it is advisable to heat the septum at 250 C for 24h if possible in an inert gas
atmosphere. Otherwise it could slowly release substances such as plasticiers or monomers
which could reduce standing current.

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

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 colum.n 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. (-

Ges 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
; advisa ble to leave the instrument u nder operating conditions for at least 12 hou rs before injecting
: the first sample. ;

l

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): 1 s for nitrogen and 0.1 ys for
argon / methane.

2. Sct a voltage of 50V on the " pulse voltage" potentiometer (10). This value may be
kreduced if the system is ideally clean (see paragraph 4) in order to reduce the

,
'

ercitation level of thermal electrons.
3. Set cell current between 0 and 5 nA by means of the potentiometer (5).

_ _ __



curr:nt. r an incic tion for a current of 1 nA e "cse frequ:ncy low r than b KHz

sh:uld b Jisplayed. C nsider also that tha higi. 'ths preset r:f:r:nes curr:nt ths
high:r sensitivity and backgrcund n:isa will be. Th3 best sign 1 to noisa ratio is
obtained with the lowest base frequency necessary to maintain the preset cell currert
value. The base frequency increases by decreasing the pulse amplitude, using the
potentiometer " pulse voltage".
Under ideal conditions the voltage can be reduced to 15-10V and still maintain a
frequency not higher than 5 KHz: this increases the linearity range and also improves
the signal / noise ratio.

5. 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 frequency since it indicates, under constant,

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

{ Vll CONSTANTFREQUENCYMODE(CF)

To operate in this mode proceed as follows:
1. Press button (1) and select pulse width using button (11): 1 ps fo r nitrogen and 0.1 s

for argon / methane.
2. Set a voltage of 50V on the potentiometer " pulse voltage" (10). This value can be

reducad to 20-15V if the system is sufficiently clean.
3. 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 gs.

I
4. 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 SKHz frequency
should generate a current greater than InA. 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 substanc,es a'nd therefore also detector response, provided that the

{ standing current remains at an acceptable level.

!
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(Vill 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
mustbeperformedONLYbyauthorisedlicensedpersonnelexperiencedin hand!ing
radioactive material. Please contact you r local Carlo E rba Se rvice Depa rtment for a ny
operations involving cleaning or replacement of'the radioactive cell.

b
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IX TROU X HOOTING(

Symptom 3 Diagnosis Remedies

1. High basefrequency in CC a) Impure gassupply, a) Use Research gradegasesand
mode orlowstandingcurrent filtersto trapwater and exygen.
in CF m_ ode, b) Dirtyseptum. b) Cleanorreplaceseptum.

c) Columnsealsnotcorrectly :) Use graphite, graphitised vespel
chosen. or ceramic /PTFE ferrules.

d) Excessivecolumn bleed. d) Conditioning of columnis
needed.

e) Carriergasleak. e) Check forleaks.
f) Leakindetectorassembly. f) CheckECDtightness: turn

gentlytheatlen screws (see32,
Fig 4.1.2.5.untilthe bese
frequencyreturnstothe normal
value(CCmode).

g) Contaminatedcollecting g) Cleantheelectrode surfaceas
electrode. describedinVill.

h) Chemicallycontaminated _ h) SeeVill.
radioactivesource.( i) Pulsewidth selectorinwrong i) Select 1p secfornitrogen
position. and 0.1 secfor Ar/CH .4

2. Negative dips after peaks. a) Contaminatedcollecting a) SeeVill.
electrode.

b) Contaminated radioactive b) SeeVill.
source.

3. Baselinedriftswhenchanging a) Contaminatedcollecting a) SeeVill.
voltagevalue. electrode.

4. No basefrequencyisdisplayed a) Detectorconditioning time a) increase time of conditioning.
inCCmode(nocurrentis too short.
measuredinCFmode). b) ECDControlModule b) Check good connection.

disconnected.

5. Detectornot heated. a) Temperaturesensorfaulty. a) Replace,
b) He~ terdisconnected. b) Checkconnectiontothea

'

ControlModule.
c) LEDalarm ON (powercutoff). c) Switch module OFFand ON.
d) Heaterfaulty. d) Replace.( e) Temperaturethumbwheel e) Replace.

switch faulty.

6. LEDalarmison. a) Detectorheater a) Check connection.
! disconnected.

b) Detectoroverheating(limit b) ContactServiceEngineer.'

| attemperaturesensor:430 C).
| c) Pt 100sensorfaulty. c) Replace.
| d) Heaterfilament faulty. d) Replace.
|

7. Round top peaks. a) Detectoroutsideoflinear a) Operate CC mode. Decrease
range. pulsevoltage. Decrease sample

concentration.

8. Negative peaks. a) Presence of high amountsof a) Increase reference current
organiccompounds (above 1.8-2 nA CC mode).
(co-extracts).

'.

!

i



X LIST OF SPARE 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 spa res is one of continuous development, we reserve the rig ht
to substitute units or parts of alternative specification.

Fig Ref Description CooeNumber

4.1.2.A 1 Com putin g-Integ rator. 3 pin con necto r 23816043

*Radioactivesource''Ni 231050014.1.2.4 -

- ' Maintenance kitforECD-40 190 04524

b4.1.2.5 25 Jetfor ECD-40(setof 2)(standardjet) 40402000

- PTFE O-rin g forjet 40402000 (set of 10) 29030903

- High tem perature jet for ECD with alu miniu m seals 404 04401
(above280 C)(optionaljet)

- Aluminium sealsforjet40404401 29023609

26 Brass nutfor ECD-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. ..

(

|
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(
Fig Ref Description CodeNumber

4.1.2.2 1,2 Pushbuttoncomplete 23647555

1,2 Green LEDs 30521100

3 Frequencyknob 311 00321

3 Lockingknob 283 00600

4 Digitalfrequencydisplay 23647570

5 Doublefunctionpotentiometerknob 311 00600

6 Attenuatorknob 311 00330

{ 7 Detector temperature thumbwheel switches (one sector only) 23647558

8 YellowLED(setof 5) 30521102

9 Alarmgreen LED (setof 5) 30521100

10 Multidialpotentiometerknob 311 00600

11 GreenLED(setof5) 30521100

4.1.2.3 12 MainON/OFFpowerswitch 23712322

18 Detectorcoaxialcablecomplete 23032030

19 Fuses 2Arating 28204019 |

21 Mainpowercable 230 06400

(- INTERNAL COMPONENTS

- MaintransformerT1 41312041

- TransformerT2 41312042

- SSR400 23647560

- TPL1 A 23619902

- MBE400 23647565

- Pulse voltage potentiometer (knob not included) 336 00319

- Reference current potentiometer (knob not included) 33600319

(
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FCD-40 E L E C T i< I C A L TESTING P E O C E I'U h E
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| see Fine. SC 204 and FC 369
|

|

|

1) Check good connection and insulation of electrodec .'

2) Check rcod 2nsulat2cn toward ground.

| ') Check the l' t 200 senscr.

4; Check i t. , .<- Fer2a1 ccr..ertec r. e a t e r-* - . . *
.

. - .

L' C h +- c ' - the roaxi . c a b . .- a r. d c o r. r. e c t t< the ce t,t-it.-*
r .

i

L! Check * t. e F* 100 r e is o r at pano J and F. of the cc necter.

7) Check the heaters at pins b and D.

E) Connect the detector to the Control v e d u l r- tFO for th<

final test.

9) Check the correct operation of the overheat r.r alarr

s y n t e r. ,
i

':< ana c, I ' ,.!o''(see d2arrars EE LPF - 4?100701 - c, E '
,

the c 2 r c u i t a r :, ; r. < p e c t i o r. )
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Item 7

WIPE TEST METHOD

Procedure

1. Wet cotton wool with methanol.
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

set at 70 kev (lower level 1-upper level 70) to encompass the max.
beta energy of 67 kev Ni63. The test and background should be
measured for 10 minutes.

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

d. The test should only be carried out by designated personnel.

INTERPRETATION - RESULTS '

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

Test sample 4 background count rate x 20 gamma.

LIMITS

For a source containing 10 mci of Ni63 the acceptance limit is

5x10-3uci (0.18kBq) ,

,

i
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ECD-40 RADIATION DOSE MEASUREMENT
=========_================ :_====

The measurements of radiation dose have been carried out around
the ECD installed on a gas chromatograph during typical use

(Ratemeter Berthold TOL/E)
ECD-40 Serial number 188566

Dose rates at 5 cm around THE ECD: less than 0.03 mR/ho

o Dose rate at ECD vent less than 0.03 mR/h

Dose rate at surface contact of ECD walls (at room temperatureio

less than 0.03 mR/h

Certificate number 305/85

Date January 9, 1985

I.



- _ ..

-

i

i

I

;i

!

APPENDIX "D"

.

'

I

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



,.3 , .' - Y . '.,,'r'. $h, .oj?'
.*^M'

~~ '

: . : .

&p ,
.

. sw . w . V ,p A w - m
- -

4
' t. ~, }f. .'' { _. ';. g .

, N|-j%)
*

a '' ?. ' Q,-..
'

,,
' ,. r t

'i. T . 1 J; , ; ; ., .

,- -

-
.. .;s i;p'. . n p q ';9 g?+3;;{. y_ :> .; .-:/. :

,

gj,. ;- .:' ., j
' ,

' . . . . : .\ s
- ?, 4..;

', 4.f' h N [
* -

.'' ~ .L {.
,

: .e - (; . ;-Af,*|;,
-

,
; .. ,

; ; .+ y y', y. ; p'. . . ~ . - Q- .

,- _ . . . . . . , ... .s . 5,'' ' pg r .g . .3 .- . . 3 g
.

''f
- # ' q' A. ? - -

-
.

- - ~
.:~p ...,:..s

_

,. 1 .

cmquppo N ' '

. ,

4
.

. J ; .. , . . . ..; . . . - 4 { y. ~ g . g. 7 M 7.g. . . . , [f{.*g {
's.M WM: . < .

'

.

.

ECD WIPE TEST CERTIFICATE

.

h.. . .......Certificate Number: . .

..i.s...s.L.v.. . .r. u. . s. . .Wipe Test Date:

. . T' . 4. 54Source Serial Number: ............

Radionuclide: Ni-63 10 mci (370 MBq)

Detector Model: ECD-40

.. 1.9. 5. 4.IE...........Detector Serial Number: ..

ASSAY RESULTS*

Radionuclide Observed Count Rate (cpm)** Activity (pC1)**
Gross Bhekground Net

Ni-63

-5
n # b0.

7b 7bI kd $h$ 9.$

Method described overleaf*

** Sum of measurements taken

nalysic of Results

The radioactive integrety of the Detector is within the stated
limits. The detectable activity is less than 5x 10~ jaci.

Y ............ Date:..{:$.. Yc I Yl' .| -
..........Wipe Test Performed by: ....

...Ufr............. D a t e : . .l..L. . .A. .c. . . .t/ .'r. d -
J

i
.

Analysis Performed by:
-



O O
ECD CIPE 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) Reassemble the ECD a n d pe dorm 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) Radioactivity should be measured by a TRI-CARB 460-C

spectrometer (or similar) set at 70 key (lower level 1-

upper level 70) to encompass the maximun beta energy of
67 kev of Ni.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

63For a source containing 10 mci of Ni the acceptance limit is

~

5x 10 ,uci (0.18 KBq).

_ - . _ _ . - . . _ _ -_ . - . .
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| CARLO ERBCl M ' ^t w'

'HJPE ' W)N T[ LJP>OPv .g
,

| ma-raua 9 .n a STRUmEnTRZIOnE [
,

- - .E. 3 T F :.''PTEr3 T -

- . - - -

192. f. .i.l. . . . . . . . . .JETECTOR MOD. ECD 40 Serial numb-

> - - - .k .3. [.O. . . . .Nickel-63 r .i 1 ~ y a c ', i v e source (10 mci) Sert .

Sou: ce c o n *. a - ' ion-aipe * eat 1 +'s s *han 3. .. . .

Detector lear e3+.-pneumatic leak free
I

I

OPERATING CONDITIONS
i

iECD CONTROL 0D. 400'

'Detector Temperature 350*C

Cperational Mode : Constant Current
Pulse Amplitude - SOVPulse Width : 1 |'sec. .a

3are Fr' s ' :y . ? .* 3 . . ho Referenc' Current I nA >.

>..k.k .. ..A t te n u a ' i o:t

HRGC 5300 iE1A SEHIES

J.'' n- ~ ."8Capillary column . glass. 17 m ' e: , , -.
'

..

OV-1 0.1 um f: 1. *h : k r. . . .
/ -

,

Column temperature 110'r (1 min) to 2 3 0 '' C at 2 5 ' C / .+. i r.
|
|

'' O'| I n j e c *. o r temp' i 2: -

3|

Carrier gas - ilel!un .) ml.mt: ,

Au.xi1iary gas - N i t r o v,4* n 30 ml/ min

Injection type : Splitiess
,

Septum purge (T) .I nl/ min i..

Split v e n f. (B) 10 :n ! I r..,

Analytical checkout with I jal h e x i t' . .) :

I -Lindan.- 40 p e, / .a l1)
') lieptachlor ti 5 p p, / /s! ;

'

'41 p p' - DDE 4 '; pg/ fil .
,

. i
| | i.

| . i i
'

i i
9

s .,.

. .HJ. . . / | !. .z. o. . tz t .

.. .
. .

.

,__{
__ _

$, . ~ , . - . . . ,. ~ .- ..... .. - . _ _ __e
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Amershemlnternettonalplc telephone Little Chalfont (024 04) 4444 Radioactivasourcetest reportWhiteLionRoart Amersham cables Activity Amershamtelex
Isucwaeand nersu. terex Midt ACWAG

product code description nominal activity customer

racq7086 tiIcKEL-63 BurA FOIL 50 10 MILLIcUH1E. '.Jm!!UELU3 AND CO LTD

Al item no. ( 370 HEAB'4 ) POB 260
cil-8058 ZUdRIcli

K15053 S9ITZERLAND. FOH: PRODOTTI GIA'iNI 11ILAU.

B51/t50 classification * special form certificate no. recommended workinglife customer's order no.

NOT TSSTED NONE Il0T ASSESSED 903 1 ~ H18685c

strial number measurement check measurement check date leakage test date passed leakage test date passed contamination test date pasm

2094 BT 21 JUIIS 84 20 SUT 84

2349 BT 8 ocT 84 10 ocT 84

2350 BT 8 ocT 84 11 ocT 84
'

2351 BT-2358 BT 8 ocT 84 10 ocT 84

2362 UT 8'ocT 84 10 ccT 84

2392 BT-2399 BT 26 JULY 84 20 SEPT 84

2402 ST-2415 BT 6 AUG 84 20 SWT 84

2416 BT-2431 BT 7 AUG 84 20 SEPT 84

|
|

|

signed date'

notes

30 LCr 8RTilF~2E SOURCES ARE UNSEALED, IIAllDLE WITil cAHS. AVOID ABRADING ACTIVE FACE.
-

,

this cf assification complies with B5.5288:1976, which is in agreement with 150.2919 (see overleaf for definition and description of tests)0

i

Amersham
. _ . _ . . .- _ . . .. ..___

. . . . _ . . . _ . _ . . . . . . .
. . . _ . _ . . _ _ _ . . . _ _ . . . . . _ . _ _ _ _ , _ _ _ . _ . . . .

_

. _ . . . _ . _ _ . _ _ _ . . _ _ _

- - -
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The Rodinh:micel Ccntra Amarsh m

%*9

Radiation Sources Department 10 December 1979

.

.g.
7 %

('] , *
=

.
a

Cl. . ;*

. . ,
. .

*

-
, _ ____. s

Dear Mr Verga _.

Nickel--63 foils for En detectors.
,

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

We subjected the foil to a temperature of 450 C in nitrogen 4
for 3 days [ and found no measurable decrease in standing
current. The springs appear to have survived the test without
loss of tensa n.

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

Yours sincerely

r
-

'

4-

.

D J Dwight .

Electroplated and Reference Sources

.

Mr Verga
Carlo Erba
Via Imbonati
24 Milano
Italy

_. -
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Erba Instruments Inc.
*L s

.:, :, -
.

* . * - ,p ,(*,-

,.7m e ,,

MANUFACTURING LICENSE AS GWHED TO CARID ERBA STRINENTAZICEE
BY ITALIAN NUCI. EAR AUDORITY.

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

it s 2) Amendment license granted to Carlo Erba Stnumntazione on
28 December,197.4 fcr 5-years.

,

item 3) Indefinite license granted to Carlo Erba Stnrnentazione on
16 October,1980 for an indefinate period.

.

,

e

t

,. -- , .- , . . - , , -~ - , - - , - . . , . , . - - - , - . . - - - - - - - - , . . _ . , - --.r - - -
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ITEM ! gpgla CA .O ERRA STRUMENTAZIONI, _~

.' u tbhk6tkf| bub.2$5&' ~ '

s,p,A,

Jh 6WF5hd d'/Ek! - -- - opAyo
#

Servizio Energia Mhcleare (Milano)
Divisione VI

AyxdwaA0? .d|---_--yh$b'#$g,j['hM- -H G 9 /f i,4 ? *

- - . .

O cc eTTo __ Carlo Erba_ _Strume.ntazioni S.p.a. _- Decreto intermi_-
. . . _

._.__ _ -._ .._.. nis te rr41e .d i nttila .os ta al commercio_.di _ cat ....B _(art.. 34. D.P.R.-
13.2.1964 n. 165)*

e, p.c.: Al MI12STERO DELL'IliTERITO
- D.G. Servizi Antincendi e
Protezione Civile

- D.G. Pubblica Sicurezza
R 0 M A

'

. Al MINISTERO D2L IXIORO E
[. DELLA PREVIDENZA SOCIALE

D.G. Rapporti di Lavoro ,

R0MA
Al MINISTERO DELLA SANITA'
D.G. Servizio Igiene Pubblica

,

1 ROMA
.. .

Al PREFETTO di '

3
- _ ' -

. . -

- MILANO
All'ISPETTORATO PROVINCIALE |-

DEL LaVORO di uttryo..

' All'UFFICIO DEL MELICO.

PROVIUCIALE di
Q. MILANO

1 ' All'UFFICIO PROVIHCIALE INIUSTRIA
$ COMMERCIO E ARTIGIANATO di
,9 MILANO .

E Al COMITATO UA"IOILES PER -

kl L'ENERGIA UUCLFaJiE-

% Viale Regina Margherita,125
R0MA

.

Con riferimento alla donanda sopraindicata si tra-
scette in allegato, copia del decreto in data 16.10.1980r

concernente l'autoriz::azione di cui all'oggetto.

./.

,< @ lL DIRETTORE DI SEZIONE
e

. . ,
,

?

7'.( .yku' -

. .

t _.= - ;; -

|.

. , ..
, .,

, >;.. .),%g',' -'
1

i



.

.

;..Y'h
'

'

W. ft,
4D

.[ ].

f f: ..

. .':2 . *

, p

/* & f f f f ff ff
y . N; : - . ; .

, . ,

!y' ' ' . di concerto con-
. -

^l:1Aj IL MINISTRO DELL'INTERNO
ip.: .

j&-:. ' ' '/' IL MINISTRO DEL I.AVORO E DETIA PREVIDENZA SOCIALE
' '

-

2
e. l IL MINISTRO DELLA SANITA'. ..

N-)h.. I.
:- VISTA la legGe 14 ottobre 1957 n. 1203 concernente la rati-

~

d:Y,N . ,.. fica e~l'esecuzione del Trattato istitutivo della ComunitA Europea
|*..&.;pt G .. dell' Ene rgi a At omi c a ; "

,- '.

quG .. -
,f,- VISTA la legge 11 agosto 1960 n. 933 cencernente la istitu-'- zione del Comitato Nazionale per l'Energia Nucleare, ristrutturato. ..

,; a con legge 15 12.1971 n. 1240;
,

." VISTA la legge 31 dicembre 1962 n.1860 concernente l'inpiegor

i~j. 3 pacifico dell'energia nucleare', nodificata e integrata 'dal D;P.R. ..
''

.t. ;.i.3 J 30.12.1965 n.1704 19.12.1969 n. 1008 e dal L.P.R.t,',3 g F 10 5 1975 n. 519; , dalla legge
-

T.'d.[ VISTO il D.P.R. 13 febbraio 1964 n. 185 concernente la sicu-
.

!in;O.. rezza degli impianti e la prctezione sanitaria dei lavoratori e ;'

}$hf delle popolazioni contro i pericoli delle radiazioni ionizzanti deri,';;. '
;I3 2Vanti dall'inpiego pacifico dell'energia nucleare;

.

f.'.~3 d i.. .':tVISTI i decreti applicativi della citata legge 31.12.1962
"

-

*:g'p,,ic f ''D.P.R.13 2.1964 n. 185;n. 1860 e successive modifiche e integrazioni, nonch6 del citato
.

','..v., - '

.

di' p. ? .".;
.

' .4 VISTA l'istanza in ' data 11 731979 e successiva documentazione
- . , -

, ,
.i

:;:. /|g . 'sede legale in Rodano (Mi') - Strad'pi integrativa con la quale la Carlo Erba struacntazioni S.p.A. con
'

'

-

: -

a Rivoltana - ha chiesto la pro-
.

f

. 4. roga del nulla octa di categoria B, rilasciato con decreto interni-
Yj. IQ g ,..nisteriale 28.12.1974, nonchs la variazione della sede legale da .

-

; 6.s. ,e .Trezzano sul Naviglio a Rodano - Strada Rivoltana;
.%, .w ,.c VISTO il parere favorevole espresso dal Ministero della Sa-
a v

| 'Q[. ,j. . ~ "
,

-

"' nits . con nota 400 5/2-49/711 in data 29.12.1979;'

' , . 'VISTO il parure favorevole espresso dal CNEN_ con lettera prot,.-

Ji9.23/18 del 6.12.1979;;4 . . . .
.

'

VISTO il parere favorevole espresso dal Ministero del Lavoro. y ' ,, .

',,.,t''. , . . - ' con nota 7RL21427BD dell'11 3 1980;
a ,.. ': VISTO il parere favorevole espresso dal Minictero dell'Interno, ..

,4, ' con nota 3584/85285 del 15 2.1980;
.

* *

_ . __ _ ._
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LECRSTA:,.1

.,

. -
.

Art. 1.*-'
.Y . ;

- =~

Il niilla osta all'esercizio del commercio di categoria E di ,l%. ;, ;.
~% - sostanze radioattive rilasciato allc. Carlo Erba Strumentazioni
'"% ' - S.p.A. con decreto interministeriale 28.12.1974 5 urororato "si_no

'

-

'9/ die".
>
'

', Art. 2
4,_

I.14ecreto interministeriale 28.12.1974 a da intendersi rila-,;i. {{
s?, - sciato per la nuova sede legale della Societa trasferita da Trezca .

f,'Z3. f , no. sul Naviglio a Rodano - Strada Rivoltana. .

v. -

Art. 3
'

..

Restano fermi - a carico della Carlo Erba Strum 6ntazioni - tut-'
-

ti gli obb.lighi di cui 61 decreto 28.12.197t.
.

.. ' .
,

,. -,

Rom .1 E OIT.19 ticf '' ? .',,
1

-

.

t
.

.
-

.

IL MINISTRO LELL'INTEIUiO IL MINISTRO DELL'INDUSTRIA, DEL
.

,
.COMMERCIO E DEL ARTI.GIAliATC''

,

I1
\')..

,

; .,
| . .,

*

o

| t-

IL MINI RO LEL LAVOI<C E IL MINISTRO DELLA SANITA'
-

'

: I.
.

' '

| I- D" 1 "E'1"A 50GTALE NA W~
I t- ' ~

y2AA./| 1 %
___

t - . , ''

M 4[
'

e
pg cqvu.,coWGh"2 (:L *
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ITEM 2 ew u .-.
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f, - . , . . . . . . . . - . . . . . ., , ,

%'7.,| %a/20.l3I0IE74 . /S
_

f WW '

.

g h y)||w $ f .-na$Jh&V Y ~~ ' ~ ~ ~

'

-

\ ,9 .;.::".'--. -. ... :| yjysy&N.G+' 7,/YklHrzh ?$: L* ?: Yli ~'i a...
.

*':; *t

1 T,G.Fx ti '.horcio e .nii.N ee ,, , . .. .,. . h D ". '' * V' '' ' ' n ' ' i ' ,. o .y
Cerv. 2c .:r'h "ucla.ra

, .

k d'Y $#~DiV VI
,

,

M,, 15T!2I N p '1 M 21 d.1 74
OcoaTTo :ocreto di ni1L,_. cta a)3 ' .rorcizio 'dci co . - orc'o Ji

'

T

catc';or$ r. 3 di r:I t elti r0 0 ' c at tivo ( a r't . 3 ' " " . ".
1 a . 2 . he ,.c., n. n,,;..- a g,

. ,
,

.e,n.c.:..--. - . .

*~, , ,. 3. a m. . .v, ?s yyLy q wTv.m..1-
'

i. A. . . . ..s .a as.

'L e C . es.. u[I *vI . e.e,n p, Cy-'. .T.'r- "
.I

. n T
v. s ...s.

;
*

*
-

ppr rm. . av a.?. n CT.w. *i T. P . C * .*s9
.c .L . .s .. .s..

; . ,

.

I a L *..*7 ??. T_ '# '". "t.. r* T}T.T.T.,.'. U. "S. O.s.* L:*
* r

. s..
,

i e C . . y .,mA . ,,,,,I , . .ua
i 4, cs an .q. . , . .

- .

: n n. w y v L.h/s.A. . .e m
, c.- ...b. we..... 6# es

ig
. . . . ~. . . . r.., , ,h. . . m .n. , .uJJ. c. .% . A s. ,.

s' ll .abL. ...sv sa

,, G . y ,. . . - L . - . - ,. .cus2 s R t, . ..

.. .
,,, o. - ._ _ . a e3,

h - AL 2E'2'72C LI :~ IL1"C
1.

*
i

ALL'UFFICIC D''L :.2DICCb .

. m,,. s..J C - . . ., I -
.

,

p . .. ,.. .. . y-
.a- o n. . L .t

i
.

|-

g

t ALI.'IST.".0TCHATO PROVITCIALr*

DF5'LAVORO DI
~

'.].
. .s . .< P I L A '! 0-

. .,

ja !
'

ALL',u m CIo InCVn:CIAls)
.

. s:7o,,.~ 3,. c., . . o. ,a e . , --.g .. . s .t
,,- - - - - - - - . . ,, 7 ,. T. T.: :. '.' r.*c :.p.1. gle. .. , ,,,,,s.w a,s.t s. .

| V

t 5

%q
|- AL CCTITATC EA"I't;ALF ?ra -

L'.3 IRGIA EUCLZARE
'

|
'

viale Ret,ina Cer2 erite 125. R " " 1hi .

- .
,

!N
. AILA CARI.O IREA 3.F.A..( /y.,

vie C. I.tboncti n.2.i 7 ', .*. " n
| %.

?
-

'
. .

[ In riferin cr.to ' aile istanya soproindicate, si tre s:'oti e cc.p5

j del acs'rcto in uta 26. i':.1974, con il quele a cof ente Societi E c.tito.

,

|
tracterito 5] 0u313 csts di cui e,13 'or:etta ,;;ib r5 ] nciv.o allr C.'r2:' .

e !.T3 A S. p . a . e c.n se d e it .*il e cc , vi a C . Iu.bcc.. ti n. 24,cen il O ccreto inj
{ ccta 2 mer:o 1 E71.

'

-
.

| 1 .
IL DI3'7:'?O:|T PFLLA DIVISICI'"

, ; . . .

-

M -

.

1 \.
-

| .

! i,
,*

.

.

. _ _ ,
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PER I'INDUSTRI A,PER ILCOMMERCIO E PER I.'ARTIGIANATO'
.

di concerto con

II 11INI'3TRO FER I' INT 5RNO*

II. LINISTR'. PE3 II 1 AVCI. 2 PER 1A M2VIDENZA S CIAIE
II !.INISTRO FC'? I.A SANITA'

I |VISTA la le6Ce 14 cttobre 1957, n.1203, concernente la
| ratifica e l'esecuzione del Trattato istitutivo della Comunith

-
.

,
' Eurcpen dell' Energia Atomica;

VISTA la legge 11 agosto 196C, n.933, concernente la i-
.

stituziene del Comitato Nazionale per .l'2nergia Nucleare;i

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

vin 2A la lecge 31 dicembre 1962, n.1860, eoneernente lo
impiego pacifico dell' energia nucl eare;

t

VIST0 il D.P.R. 13 febbraio 1964, n.185, concernente la
sicu'ezza degli impianti e la pretezione sanitaria dei lavora-r
tori e delle popolazioni centro i pericoli celle radiazioni io
nizzanti derivanti da]1'impiego pacifico del.1' energia nucleare;-

VIST il proprio Decretc 13 ncvembre 1964, (G.U. n.297*

1064), concernente l'approvazione del modello6el Ic dic embre
delle .speciale registro previnte aall' art.36 del citate D.P.R.
n.185;

Vi'i T( il D.P.1 3. dicembre 19tW , n.17V4, concernente.
acdifwho ed integrazlini alla citata legge 31 cicembre 1962,
n. IH s ; .

j VlSI. 13 D .t.. $ giu.cne D.itio ( G.U . n.219 de] 3 settem-,'

t tra I N51, cc.ncerncn co M determinazicne de]J e attivith delle
: nosunze radleattive ai fini laila clas.sificazione degli eser-,

j ciz' e cmereirdi, di c..i a l' art. 3/: del D.F.*?. 13 2.1964, n.185;,.
*

|!
VISI.. il D.i. 25 ottobre 1966 ( G .I.' . n. 3t ? del 30 novem-

!
bre '966), e uncernente 1.e nurme relative alla procedura di ri-

I lasc io del nulla osta prescritto dn11' art.34 del citate D.P.'...

I n.135, par gli eserc4.zi di categoria autorizzati al commerciqo

dei minerali, delle materie grezze e delle materie radioa ttive,
. _ _ _

ai sensi dell' art.4 de12 a legge 31.12.1962, n.186t';
-

.

./.,
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VISTC il D.F. 6 giugno 1966 (G.U. n.220 de) 3C agosto
,

1$6S), concernente la determinazicne delle dosi e delle concen,

!I trazioni massime ammissibili ai fini della protezione sanita-
ria dei lavoratori dalle radiazicni icnizzanti;

/ VISTO il D.P.R.5 dicembre 1969 n.13v3, concernente la '

.

h determinazione delle quantith di radioattivith, delle attivi-
!

- th specifiche o concentiazi6ni .e delle intensith di dose di
j esposizione soggette alle prescrizioni del citato D.P.R. 13
! febbraio 1964, n.185; .

! VISTC il D.E. 2 febbraio 1971 (G.U. n.58 del 6 marzo
| 1971), concernente la determinazione dei valori delle dosii

i, massime ammissibili e delle concentrazioni massime ammissi-
,,

bili, nonchh dei valori de11'efficacia biologica relativa per- "
,

.[ la popolazione, nel suo insieme e per i gruppi particolari del'

| la popolai:Iond, ai fini della protezione contro i pericoli de
'

i rivanti dalle radiazioni ionizzanti;
1
'

VISTO il D.P.~1. 12 dicembre 1972 n.1150, concernente
la determinazione delle modalith per l'iscrizione neg3i elen_'

'i chi degli esperti qualificati e dei medici autorizzati incar,1,
'

|
cati della sorveglianza fisica e medica della protezione dal-!

le radiazioni ionizzanti;
-

.

VISTO il proprio decreto in data 2 mario 1971 con il qua-
i le alla Carlo Erba S.p.A. con sede in Milano, via Carlo Imbonati

.[ n. 24 4 stato rilasciato il nulla osta prescritto dall' art. 34'

: 03 del citato D.P.R. 13 2.1964 n. 185 per l'esercizio del commercio
di categoria B di matorie radioattive presso i locali del Labo--

i

ratorio "Divisione Apparecchi Scientifici" ubicato in Rodano. .

(Milano);
. N*

VISTA la domanda in data 21 marzo 1974 con la quhle la*

detta SocietA - a seguito di atto di concentrazione 28-/2/1974i

rogito notasio Bruni - rep. 20033/3691 con chi il predetto La-'

boratorio "Divisione Apparecchi Scientifici" ubicato in Rodano,

(Milano) 6 stato incorporoto fra le attivitA della societA con-'

( sociata Carlo Erba Strumentazioni S.p.A. con sede in Trezzano<

sul H&victio (Milano) via Leonardo da Vinci n.149 - ha chiestoy
che il menzionato decreto 2 marzo 1971 sia intestato a questa

,,

1 i,
ultima SocietA;

.

j VISTA la domanda in data 21.3.1974 con la quale la,

predetta Carlo Erba Struraentazioni S.p. A. ha chiesto l'intesta-*

zione a proprio nome del decreto 2 3 1971, giA rilasciato alla

], | Carlo Erba S.p.A.;

j VISTO il proprio decreto in data 20 aprile 1974, con il*

j ouale la Carlo Erba Strumentazioni 5.p. A. c stata autorizzata
- al commercio di materie radioattive, ni sensi dell' art. 4 della

{ lecce 31.12.1962 n. 1860;
s

; - ./.
-

_ - __ _
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VISTO il sopracitato atto di concentrazione 28.2.1974,,

''

rogito notario Bruni, rep. 20033/3891;

DECRETA:

Art. 1

Il nulla osta all'esercizio del commercio di cate6oria B' di materie radioattive, gid rilasciato alla Carlo Erba S.p.A. con
sede in Milano, via Carlo Inbonati n. 24 con decreto in data
2 3 1971, ai sensi dd.l' art. 34 del D.P.R. 13 2.1964 n. 185, s
trasferito alla Carlo Erba Strumentazioni S.p.A., con sede in Trez-

h.: . 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 obbliChi-derivanti dagli articoli 2 e 3 dello
anzidetto D.M. 2.3.1971_, il nulla osta di cui al precedenta.

art. 1 6 vh'ido per un perioco cit cinque ann.t calla cata del' pre-
sente cecreto e puo essere prorogato. -

Rona, hh N(EUI U 'N'

, ,

IL MINISTR IL MINISTRO PER L'I!1DUSTRIA,PER IL*

PER L' 'inRPO' ?
,

, COMMERCIO E PER L'ARTIGIANATO

? 9'

.

IL HITESTROIb IL J '11 8 INISTR
3

'

'' LA ZEA . LA SAlf AA'' '-

'

/
/'

.
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I
i
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f

I

.
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T r' L5 M AR, 'I7Ij-
1 (M ) . , , . . . . . . . $wm,( . ,

. _ z9 .._. _.

gag, h cxR1,o_.ERBA S.p.A.-

x-pggyz -Q@6. "-; " c"' '1;c;'.

,
YServizio V-. Divi e -

h ' I. ' .a/ h ).? .-

Q %f JG'(
.

1 d/ -

'

L occarTo : Carlo Erba S.p.A. Milano - N.ulla_os.ta_all'esere.izi
; del commercio di materie radioattive Cat.B( Art.34
i dil D.P R. 1 f/27f964,n.185) .

- -

L
i
$ - . , ..

g In esito a11'istanza dell'11/2/1970 concernente l'og=
} getto, ,si comunica che con decreto ministeriale del 2 marzo 197

che si allega in copia, a codesta Societh b stata concessa il
I

}3
<

1

nulla esta albesercizio del commercio di materie radioattive
'd da svolgere presso il proprio stabilimento, sito in Rodano;

l

|
- (Milano) .g

Si richiama l'attenzione di codesta S$cieth aull'es=
servanza degli obblighi richiamati negli artt.2 e 3 del citato

| l' c decreto ministeriale.
'

| 0 | ~

i h

;7 /
k . Ib DIRETTORE DI DIVISIONE-

N{wy N ' b -Av-

y
'

! I,

' i 1

,

i! '

iI
D 'ON/ac

'

.
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PER L'INDUSTRIA,PER ILCOMMERCIO E PER L'ARTIGIANATO
, ., .

.
. . .

di conoorto con'-

,' , ,
.

.
,

, .., e
:, IL MINISTRO~. PER L8INSENOi

'
, * .

,

,
,

E

| IL MINISTRO PER'IL LAVORO E PER LA PRIVIDENZA SOCIALE
I

I IL MINISTRO BR LA -SANITA'*

I(
'

{ . VISTA la legp 14 ottobre 1957, n.1203, concernent la ratifica e
'

-
. ,

"

l'esecusione del Trattato istitutivo della Comunitk Europea dell'Energia Atomical,

'

)
- -

. ,

VISTA la legp 11 agosto 1960, n. 933, istitutiva del Comitato nazio -i
1

J nale per l'energia nucleareg -
i VISTA la legy 31 dicembre 1962, n.1860, sull'impiego pacifico della"

| '

] energia nucleares' -

,

f. TISTO 11 D.P.R.13 febbraio 1964, 'n.185, sulla sicuressa degli impiam.

p,, . ti e sulla protezione sanitaria dei lavoratori e delle popolazioni contro i perico _...i;

f<
li delle radiasieni.ionissanti derivanti dall'impiego pacifico dell'energia nuclew

..-,

MI .

,i * " , VI8'!O il D.P.R. 30 dicembre 1965, n.1704, recante modifiche e integre,. -
i . " ' . ..

| sioni 'alla ,legp 31 dicembre 1962, n.' 1860g .

,

f
' . VISTO il D.M.15 giugno 1966, con il quale sono state determinate 1.

quantith totali di radioattivith si fini della classificazione degli esercizi consi ' '

I merciali, mi sensi dell' art. -32 del D.P.R.13 febbraio 1964, n.185: .

.
.

-

.W '' VISTO il D.M. 26 ottobre 1966, con il quale sono state emanate le now
,

me di procedura per 11' rilascio del nulla osta prescritto dall' art. 34 del sopre.

,.i
citato D.P.R. n.185, per gli eneroisi commerciali di categoria 3 autorissati al

,s ai sensioommercio, dei minerali, delle materie gnsse e delle materie radioattive,
| |
|

,j dell' art. 4 della legp 31.12.1962, n.1860;

l +{ , ' VISTO il D.M. 9 dicembre 1968, con il quale alla Societh Carlo Erba'
i

| {
.

' , 8.p.A. 4.stato conoesso il nulla esta, pre scritto dall' art. 34 del D.P.R.13 feb-ff''
.

'

f ' .,

braio 1964 'n.185 per l'eseroisio del commercio - categoria B - delle materie .
'

grosse e radioattive da svolgere presso i laboratori "Divisione Apparecchi Scienti i'
. . fici" e " Divisions' Chimion Industriale", ubioati in Milano, via Carlo Imbonati,,i

'

' , .

,
, k ' ' n. 24.'s - 'e

. :
. . - . . .

. 11.2.1970, con la quale la predetta Societh, jL J|t VISTA la domanda, datataJ'
l' -

- '

b ,,promesso i aver trasferito l'ese'rcizio del commeici,o di materie radioattive dai
'

.

./. I)
'. , ,

.

1,| . 'y' , , D'ON/ja ;ff .59 '. , j. ,

.[
,,.

., ,, .
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- '

locali siti in Milano, via Carlo Imbonati, n. 24, ai locali ubicati presso il pr>
34 del citatoprio stabilimento di Rodano (Kilano), ha chie sto il nulla osta er art. ,

D.P.R. n.185 relativo a questi ultimi locali;
b VISTA la nota n. 9759/18T3indata 27 7.1970 con la qual il Comitato

' nazionale per l'energia nucleare ha espresso parere favorevole in merito al rilascio
,

della suddetta autorizzazione 3
VISTA la letters in data 25 9 1970, con la quale la Carlo ERBA S.p.A. ha

! fornito precisasioni int relazione alla richista di assicurazioni avanzata con nota
:i del Ministero dell'Industria, del Consnercio e dell'Artigianato n. 74106/15-0 del-

<

i l'8 9 1970;

!L
DECRETA:

i

9 Art. 1
i5
I Alla Carlo EHBA 5.p.A. con sede in Milano, via Carlo Imbonati n. 24, d

. .,

!
oone'es'so il nulla osta, prescritto dall' art. 34 del D.P.R.13 febbraio 1964, n.185,

y sull,'idoneitk dell'ubicasione, dei locali di eseroisio, delle attressature e della ,

8

l $ qualifionsione del personale addetto, per l'eseroisio del commercio - Categoria B -
il di materie radioattive, precisate nella demanda della citata SocietA e nella relati-
f va documentasione, richiamata nelle promesse, da svolgere presso i locali ubicati

|h nel proprio s tabilimento, sito in Hodano (Milano).

I Art. [f)'I
?

-

M La concessione del nulla osta rimane subordinata alla osservansa delle ;

k norme sull'impiego pacifico dell'energia nualears (Legge 31.12.1960, n.1860; j
D.P.R. 30.12.1965, n.1704) e sulla sicuressa degli impianti e sulla protezione s er. :

ih, nitaria dei lavoratori e delle popolazioni contro i pericoli delle radiazioni ionin- |
'

| santi derivanti dall'impiego pacifico dell'energia nucleare (D.P.R. 13 2.1964,n.185)

h' e, in particolan, alle condizioni

c 1) - che sia garantita l'osservanza delle dosi e delle concentrazioni i
, 'massime ammissibili stabilite dal D.M. 6 giugno 1968 (0.U. n. 220 del 30.8.1968),

'
,

M adottato in eseousione dell' art. 87 del citato D.P.R. n.185: i*t
[ 2) - sia garantito il rispetto delle norme interne di sicuressa e di

protezione sanitaria predisposto dalla ditta medesima ai sensi dell' art. 69 (pun-i

to b) del D.P.R. 13 2.1964, n.1853 -

.,we,

~

I | 3) - sia assicurata la disponibilith, kol locale di manipolazione delle
,

y sorgenti radioattive, di idonea strumentazione dosimetrica di fisica sanitaria, da
je mantenere in condizioni di continua efficiensa e da tarare periodiommente, con fro- ,

I
j$ guenza non superiore all' anno;

;,a
'

II 4) - siano comunicati all'Ispettorato Medico Centrale del Lavoro ed al-
!

f I
,

l'Ispettorato provinciale del lavoro di Milano i nominativi e le qualifiche profee-
i,!| sionali delle persone che attendono - in attesa dell'emanazione dei decre ti di appli '

13 2.1.96, , 'n,185, ai compiti della sorveglism i|}' casione degli artt. 71 e 76 del D.P.R. 4

]- ma medica dei lavoratori. , k- |
, ,

*J
| t

.

* '

[ ~.', ; ('*
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Art.'
-

g E' fatto obbligo alla CARLO ERBA S.p.A. di dare tempe stiva comunica-
sione al Ministero dell'industria, del commercio e dell'artigianato delle eventua,-,

li variasioni dello stato di fatto e di diritto, precisato negli atti prodotti dal-;

la Societh stessa per ottenere il presente nulla osta, che comportino sostanziali
modifiche all'eseroisio del commercio delle materie grosse e delle materie radicab,

'

tive.
.

;
'

.

.-
.

-
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BETWEEN: William O. Mt ..er, Chief *

- License Fee Management Branch,

Office of A&ninistration

John E. Glenn, Chief -

Nuclear Materials Section B -

Division of Engineering and
.

Technical Programs

LICENSE FEE TRpSIITTAL
! O R' DOC- yA. REGION / ..

/ h)qttiCTI -

1. APPLICATION ATTACHED

Applicant / Licensee: Erbh Tn4n mc-nh Jn-
Application Dated: a /i0, Mc;

' l

Control No.: '. O.'145c
~

License No.: New,

2. FEE ATTACHED

Amount: S 'A\Cy CO .52 0 " 3f
3f/&f3

-

_

Check No.: (4,1 '
.

3. CO MENTS

~

'' Signed kQ0r ,0n eLtdn

% Date Afac;'

'As

B. LICENSE FEE MANAGEMENT ERANCH g

1. Fee Category and Amount: [.h00 730 SMoc
% o - s j

2. Correct Fee Paid. Application rey be processed for:

/andnent

Renewal

License

Signed M
4/i7 Irs b? fvate

ai >

REGION I FOTJi 213
'

(l%RCH1983)
g
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