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V. COLUMN.

Columns to be used with the E.C, detector should no: be prepared
with electron capturing solvents or liquid phases due to tie extremely
high sensitivity of the detector toward these substances. Iven when using
low vapor pressure, liquid phases such as silicone rubbers and greases, it
is impcrrant to condition the column for approximztely one hour with flow
at a temperature of 20-30°C higher than normal operating temperature. This
must be dore with the column exit disconnected from the detector to prevent
liquid phase from condensing on the inside of the detector and causing noise
or sensitiv.ty loss.

This flow conditioning should be done even if the column has been
conditioned at high temperature without flow, which technique is recommended
particularly for SE-30 and similar columns as it frequently increases column
efficiency.

As a starting point for pesticide analysis, we would suggest a 2%
SE-30 coating on "Diatoport 5" 80-100 mesh. This is & siliconized packing
and, with this low liquid loading, analysis cig_be run as low as 160-180°C
while eluting D.D.T. in a reasonable ‘ime (s
We normally "no flow" condition these culumns at 3%25°C for 1 hour and then
flow condition at 210-220°C for 1 hour before use (as described above).

Vi. OPERATION OF THE DETECTOR.

The E. C, is compatible with 400, 1400, 810 and 700 series instru=
ments. In all cases, it has a pulse interval control; a temperature
control and a manual reset buttor with pilot light to prevent hazardous
high temperatures from being r-ached.

APPENDIX I. TEMPERATURE LIMITATION OF THE DETECTCR.

Two independent systems are incorporated to prevent the temperature
of the detector exceeding the safe maximum of 225°C, In the event of one

of the systems failing, the second will take over and prevent temperature
overshoot,

These systems are:

A, Matching of the heaters to the load so that maximum power

applied by the panel control will not allow the temperature
to rise above 225°C,

B. The overheat protection circuit (0.P.C.) will operate if the
temperature of the detector exceeds the set point of the
thermal switch which is inside the detector heat sink. The
closing of the switch operates a relay and removes all voltage
from the detector heater. This relay remains energized, even
though the system ccols and the thermal switch opens, until a
manual reset button is operated. Voltage can then be applied
once more to the heaters, If the temperature control requires
calibration--which should rarely occur--this is performed with
the internal calibrate potentiometer, setting it to prevent the
O.P.C. from being activated with full power applied by the
front rtanel,

20 minutes with normal flows).
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Pulse Control Circuit.

One control is used for the pulse system which applies voltage to '
the detector for short (3/4 micro sec) pericds with an interval

between pulses determined by the position of "pulse interval"

control. Higher sensitivities are obtained with 150 micro sec,

rate (lower frequency), while the pulse width remains at 3/4 micro
Bsec,

When the unit will not be used for several hours, it is advantageous
to position the pulse interval switch to off (no warm up time
required when switching back on).

With units in the 400 and 810 series, all EC controls are lpcated
in the main control cabinets, 700 series instruments house these
controls at the left rear quarter of the oven shroud. Models 1400
require a separate "Radioactive Detector Controller" to allow
operation of the controller. This ig fully dealt with later in

the manual, When using E.C. on dual purpose units, couple the
electrometer cable to the E,C, cathode before attempting to operate
the detector.

VII. PRINCIPLE OF OPERATION,

The tritium source emits B-rays (electrons) which tragel to the
anode of the cell thus producing a current flow of about 10 amps,
G.C. peaks having an affinity for electrons reduce the current flow as
they pass through the detector by "capturing" a fraction of the electrons
present., This reduction in current represents the detector signal which
is amplified by the electrometer, The number of electrons captured depends
primarily on the degree of attraction the compound has for the elec¢trons;
but also on the concentration of the compound in the carrier gas, the

temperature of the detector, the carrier gas flow rate and the potential
across the cell,

VIII. RESPONSE OF THE E, C. DETECTCRS.

As previously mentioned, the E.C, detector has a very broad range
of response to various types of compounds. Compounds containing halogens,
particularly iodine, are extremely sensitive as are those containing heavy
metals such as lead, Also compounds having carbonyl groups or those having
conjugated systeme of unsaturation respond well., On the other hand, almost
all hydrocarbons poesess essentially no electron affinity and therefore,
produce little signal even when present in gross amounts,

IX. CLEANING THE DETECTCR.

Loss in sensitivity will result if high boiling compounds coat the
tritium foil. Running the instrument over-night at 200+°C with carrier
gas flowing through the unit will usually clear most contaminants from
the cell, Chemically cleaning the detector is accomplished first by
cooling the block to room temperature, removing from the instrument and
standing the block with the exit tube facing downwards into a 250 ml
beaker. A funnel is connected to the inlet tube and about 50 mls of
methanol is poured through the cell., After draining is complete, the
cell is dried with a clean dry gas and replaced on the unit, The methanol
used to clean the cell is poured down the drain and flushed with a copious
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ldeally, a separate syringe should be kept for each
concentration of each compound, particularly when

frequent injections must be made of different compounds, .
This is not always practical due to cost and availability.

As an alternative to 4, the next best solution would be
to use the saume syringe for a series of different con-
centrations of the same compound, starting with the most
dilute and working towards the most concentrated,

If the same syringe must be used for many different com-
pounds, it is essential to insure complete absence of the
last used sample before proceeding with further analysis.

The syringe should be washed by drawing up to 5 ml of
solvent for the contaminant through the body of the
syringe, washing the plunger carefully and drying each

completely if the solvent is foreign to the system to be
used.

Before injection of the new sample, a blank should always
be run, using the solvent used in the new system. Com-
parisons of the chromatogram so obtained with one from a
newer syringe will indicate if further cleaning is required.

-

Repeat step 7 until results indicate no contamination.

Step 7 and 8 should he performed when using a syringe for

? different concentrations of the same compound if the new .
sample is more dilute than the old.

I1f strongly electron capturing substances must be used to
clean syringes completely, all trace of it must be re-
moved by following steps 7 and 8 before using.

Radiocactive Detector Controller.

This unit is required when an E.C, or M.C.5. detector is

used with a 609 or 1609 system «nd contains all equipment
necessary for operation of the detector.

Preliminary Adjustment of the Unit.

Before operation, it is essential to ad just the unit to

exactly match the electrometers with which it will be used.
This is done by following the following steps:

1.

2.

Remove top cover from unit by removing holding screws and
and eliding cover upwards and off unit.,

Obtain an 11 meg ohm impedence vacuum tube voltme;er and
ad just zero, set range at 0-150 + volts D.c., (a 20,000
ohms/volt multester is not suitable for this adjustment).
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pulser off, connect the V.T.V.M. probe to the electrometer
inner connector and the other lead to the test point on
mid-left chassis (see diagram),

| 4, Adjust potentiometer (left chassis) until voltage indicated
| by V.T.V.M. approaches zero, switch scales and readjust
| potentiometer until voltage indicates 0,2--0,25v,

(cable positive with respect to test point) and although
any voltage between 0,05 and 0.25 is acceptable, the

; lower value will require more frequent adjustment of the
unit,

|
§ 5. It is important that the correct polarity is observed

| 6. In some instances, it will not be possible te cutain the
correct polarity by the above method. In such case, an
Everready #504 battery, 15v is required and is installed
in the small battery clip on the front of the inner
chassis (observe polarity) omly after removing the jumper
wire connecting the two terminals. The adjustment can
now be made as detailed,

7. It is necessary to check this potential approximately
every 3-4 weeks to insure polarity has not reversed and
8lso as a check on the batteries, Life of batteries

. ghould be almost shelf life due to the low drain of 1+%
microamps,

8. When purchasing new batteries, it is desirable to insure
that they are in good condition as if they have been stored
for long periods (particularly in hot weather), their per-
formance could be poor and require more frequent re-adjust-
ment. This unit can now be attached to the detector by
the & pin plug and cable provided and the line cord powered.
After switching on the masi:r power switch, the detector
can be heated to the desired temperature. Pulse controls
and temperature protection circuit, both in this unit,
are discussed previously.

It is important when changing from flame detection to E.C.
detection that the recorder leads are also reversed, This
is required hecause signals are in the reverse direction
with the two different detectors and although it is possible
to run the E.C., with a base line at "90%" of the recorder
scale, attenuation of the peaks is somewhat untidy.




ry

POTENTIOMETER TO ADJUST VPR (DETECTOR HEATER OUTPUT). PAGE 3,

TEST POINT TO CONNECT TO VTVM. PAGE 6.

POTENTIOMETER TO ADJUST TEST POINT POTENTIAL. PAGE 6,

BATTERY HOLDER. ©PAGE 6. NSERT BATTERY WITH + TERMINAL ON
THE RIGHT FACING THE FRONT PANEL.
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