Lionsanto Chemical Company ,

Anniaton MNethod No. 14=35-48

TWBITCT: Resistivity of Liquid Aroclors

METHOD: Wegistance lleasurements betweeﬁ Conductors

. Apparatus . ' .

Hlegohm Bridee: General Radio Comnany Type 544B, AC operated - 500 volts,

serial No, 171, This is a direct-current ‘heatstone bridrse for measuring

hish resistances, bridce balance beinr obtained thru use of a vacuum tube
voltmeter. Ranre: 0.1 mezohm to 10,000 megohms, covered by a dial and ' .
S5-position multiplier switch, A resistance of 1,000,000 megohms can be

detected. ' '

Test Electrodes: Two concentric nickel cylinders (or brass, nickel
-plated) with feet., Obtained from “eneral %lectric Company. The inner
electrode has outside diemeter of 2.8" and heicht of 3.,25", with area

of 184 sqg. em., The outer electrode hzs inside diamster of*3" and like
height of 3.25", with area of 198 sq. em. The distance between electrodes
is thersfore 0.1 inch or 0.254 cm, By theory the electrode constant, area/
length, is 191/0.254 or 752 wheres 191 is the average area. In practice

the cell constant suprlied by Seneral Electric Company is used. For the
electrodes now in use, the csll c¢onatant was given asg 815,

Glass Plate: Pyrex, about 3-1/2" diameter with conesntric orooves to
agaist in spacing the electrodes. Obtained from General Tlectric Commany.

Oven: Cenco~Dekhotensky drying oven -with two holes in back wall for por-
celain tubes for lead wires. Holes must avoid oven heatins elements
which occupy 2" paths vertically and horizontally intersecting et the
center of the circular wall,

Lead "'ires: Provide 300 ohn Amnphenol twin conductor cable to connect
"the electrodes in oven to the nosts of the brid-e. The nortions exnosed
to oven temperature are bared and then covered with norcelain beads,

. Provide also a flexible lead to ~round the bridge to & "mter vipe. Clean
the leads, beads, and porcelain tubes »erindically.

Assemhlz!of Test Cell

The grooved glass plaste is nlaced in an 800 ce. beaker. [he clean elec-
trodes are placed in the grooves of the glass nlate with the connector
posts directly opposite in order to give the widest possible snacing to
reduce surface conductivity. The cylinders should be very close to
equidistant, The appuratus should be dried for 2 hours at 100°C. before
use,

Heat the sample to be fested to about 110°C. »n a hot nlate and pour
into the electrode assembly until the level of the liguid is 1/4 to
1/2" above the electrodes. Care :mst be used to make sare that the
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SUBJECT: _Reslstivity of Liquid irociors - Pawe 2.

s THOD ¢ Resistonce Neasuraments beluesn Conductors

1ip of the container, from which the l1iquid is noured, is clean, Tilt
the beaker in such manner that all air bubbles in ithe Arcelor vﬁll rige
to the surface. :

Alr cool {o 103-104°C. then without removinz thermomcter, transfer to
the oven which is maintained et 100+C, and conmect the eleetrodes to
the two flexible wirxes which lead to the megohm bridre. ‘then the
Aroclor comes to temperature (100°G ), remove thermomcter, checlk cen-
tering of electrodesi and procede to measurement s.

lNeaseromsat with Megohm Bridee

Conneet the two lead wires to the megohm btridee with the lead from the
outer elesctrode to the LO7 unknomm post of the bridge, the inmer eliec=
trede to the "+% vnknown post. Copnect the “ROTND post on the left
side to a water pipe. 3Swing the spring comnector, pivoted on the "G™
post, to the L0/ nost. Comnect the attachment cord to the 110 V power
supplyu : '

ith the Aﬂaclor at 10CeC,, tura the LOFt“Wl krob (CHSCK-0PTR .TE-UIIAREE)
to the CHOCK pesitfon, anc 21l 3 gwitecheg at tle rezr of the Papel to
ON. After 2 minutes bring the galvenometer nolnter to zero by means of
the ZERO ADJUST knob,

_Then turs the control Iknob to CiLiRGE for one minute, Turn the ‘mob to
OPERATE and return the ralvancuster pointer to zZero by adjustment of

the MJLT ¥ DY swibtch end the megohm 4ial. Head after one mimute, Roe-
peat the CHARGE =nd OPERATE positions for verification.

The resistivity cf the Aroclor iz the prcduct of the "multiply by"
reading times the dial reading tiwss the elechbrode constant., Revort in
unite of 109 ohm cm, rounded off tov two sighifiecant fipures. :

Exumpie:

“Lultiply by" rezding: 100
Liegohm dial resding - &.4 meg. ohng
Electrode Constant 813 em

Resistivity = 100 X 5.4 X 815
2 4,4 X 105 meg. ohm em’
‘= 440 X 10% ohm cm
4
Velues for resistivity are gualified by designation of temrsreture end

voltage. .Thess ure 100°C, and 500 voltg for the %test above. Like con-—
ditions are vsed at Fleat B,
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SUBTECT:  Resistivity of Liquid Arociors - Pome 3.

MTTHOD:  Resistance Veapurements bstwesn Conduchors

Care of Apparatus

The *Operating Instructious™, General Radio Form 458-B, which accompany
the megohm bridre, recite detalls of installetion, messurements, uses,
and construction, illustrated by firuraes eand cireuit and wiring diserans.
No attempt is made to reproduce such information here. The operator
should acquaint himself with the contents of the %.R. mamual and refer
to it for maintenance of tudbes and narts. “then not in use the mesohm
bridne should be closed and stored in cabinet.

-~

-Cleaning.Electrodes

"After the measurenents are nads the electrodes sre removed from the .
tested 1iquid, end allowed to drain until the liguid stops rumaine from
the electrodes. “hile still hot they are nlaced in a beaker filled with
benzens under a well venilated hood and sillowd to cool. Then cool, the
electrodes are removed from the Yenzene and scraubbed with powdered tri-
sodium phosphate and a benzene carbontetrachlorife nixture (50-50 By
vdlume). This serubbing can be done mith elther s brush or the hands,
The elecirodes are then rinsed with acetone, followed by tap water and
tten distilled -mbter. The elegtroles should not be touched by the hends
efter the acetone wagh, sfter final rinsing the elecirodes ars nlaced
in an oven at 120%C. for one houy oy vatil thsy are used again,

The glags spscer plates are cleaned and hondled in the same rEnner as
the electrodes ercazpt that they ave wrunvﬁﬁ irn lenze pansr Leioru be_h
placed in the oven.

Calitration

Tor a rough check on the condition of the bridre, one or more cartridgs-

type resistances of known approximste wvalue should be kept om hand for
periodic or emergency verification of the meter itself.

Irs
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