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f.‘ﬁjtdard nothad of teat for softening poing of bPituminous matorials,g.;
- serial designation; D 36-26« The mothod differs from the stem- =
'~ dard method 4n that the rings are larger than speoified, A two'

LT The a mtus oonaiats of tho rollowins: : (a) m
' braas / 2e8, ﬁ side diameter and 1/2® decp: thiokness of

{4) A" ring support for the two rings having a brass plate
- exagtly one mah below the plate supporting the ring. (e)

| avoiding everheating or incorporating air dbubbles in the mass

‘points so as to prevent the ¢ooled Aroolor

- the Arcclor being tested,

.. dan na"'br on & Ybruss plate which has been amalgamated to preven
;. the Aroclox from edher to $t. The Aroclor in the ringa should
bo mny oooled. and hardened bamre procoains w:lth the teut. i

| SOFTENING POINT OF SOLYD AROCLORS

'rhia nathod u a mdification ot the A.S.T.M. atanp

ring support is also used in ordor thnt tm tcs 8 may be mad. L

R nimultanm-ly

‘rwa atnl balls, 3/8n diameter weighing 3.
3 5 srams gach, (o) A 800 c; ?}riﬁm low form beakerz 4 5

300°G A.5,T:M, low distillation ticTmometer graduated o 1°c.

-

| __ ARA ON or_m B4 ETE
'rhn Sam 10 shall be melted and stin-ed thoroughl

and then poured into the ring & as %o Jeave a smlight excess en
eooling. Sinoe the Aroclors shrink cofisiderably on eooling, the
ying should be well filled, noarly to overflowing. A little of :
the excess should be drawmn over the top of Lo ring a: seve:al _
pARE ouv
of the ring, In the same way, the second Ting 13 r 1led with = -
a standard Arooelor of known softening point. The standard = -~
Aroclor should have 8 softening within at least 10 to 15° of .,

The ringa while ‘being £111ed should reat on & oloan

: Aad oool hp. glyearin (not a'bova Toon temperaturﬁ)
%o the deaker until the surface of the glycerin is 2" above the
late holding the rings when the »ing support is suspended in tho
aker, Plaoo the rinsl eontalning the molor to be testod ana.
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the 'ntmm molor on tha wng enppqrt, Plﬂ. « ball on thc
~genter 6f the upper. ¢ aqe £ the Aroclor in each smlpona
- $he themwer 8”0 hat the bggwm of the. Duld is lev

bo £ the 188 mid: gtween the two

ma tompe:a.tura reodrded by the thermometer at t;hc

{instent the’ molor touches thg Yottom plate is yeported as tho_

: “softening pointe The heatlnﬁ 8 ocontinued until both Arooleoxs '

- . have dropped to the bet'ean te. Ko eemats.onn are. made for -
0 emergent Msen _ :

1, The sﬁandm malar u ym aleng witk theﬂsanmlc
under tes‘e in order to compensate for variations in rate of heat-
ing, dilutien of glyeerin. and themomoter varlatiens. -

s Lo Be 'm aottenmi point of the ntmam aampli 18 dete‘ 3

N ;,mined mking several determinations using fresh | yuerin and i
e T ere _checking the rise in temperature of the arzn aa tha.t
] 3.: s near as possivle to 57 per minute.

e e The @werzn ma% be nao& mmmr for the tes#l
o &ttor remeeal of the A.roe e

4 Benzol 13 uaed ror o aaning the rinsu and banl.

5 water oan“"he uacd m#ead af aireerm ror aotm-l

BE T

nening ”‘t‘s’ , ° mu wu“

bhonlgo 8 not satiefaastory
to 11 oaa. it boi aiou o; vattr ‘wh c“tho te

) amtura Temaing practiemy co:istanh It i85 well to heve & mpply
of high-boiling glyoerin on hend to be uged only for softcning
points above 10070,

7« Air budbles on the rings ana balll during the test
shoula be avoided as far as possible, ,

8. The rate of rise of tcmperature of the glycerin
shall de uniform for each minute after the first 3 mimites of
heating end not avoragad ovexr the period of the test,

DSW 331905

STLCOPCB4078481



| RRTRRUYMATION

30 minutes
S .
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iy i

e e ghlorine 1n Aroaloru may be determined by fusion of

- ¥he 'n‘ . :LQ., with sodium ) aro:d.ao in & Brusen-rarz fusion eup, .. .
extragting the fusion with water, difying the water extrae$ =~ -
“with nitrie sold, and’ gﬂ ﬂgﬁ,- tha shlorine by addition of ./
:‘bﬁ‘:&&:“”” tornined by ’t?ﬁ?iﬁi‘ﬁéﬁ' X potassiun
,;thiaarm .13 msins m-m ,memm sulfate as i,num We

‘he fusion oup used 18 ﬂm'aurseswgm sumar Bomb

o ¥ for fleme $ions A lead et 4 For 1gnimm
St 18 aus;a:gu $hrough » i{% i

E 'é;-,..;;,--“tranvito plate, . This aueu ﬂm fon’ aueg %0 extene throush tho

E 7 plate for about g/8n, “Tgnition is orreo'c by strongly heating .
v the bottom of the fusion cup with the full flemse ot 8 Moker - |
e burner. The bottom of tha (mp ahoula cm t@ rednana ln not mon ,
then two minutes, '

The m:.on mi:me 19 made np ‘of about 15 gr o
(one meamire rm podiun roxade powder, 0,3 grom of powdared
CeesC gen® Sugar, end A.o grag of powdered pomamn nitrate. The
CHAE yongents mint be free of ohlorine or & blank miust be run and the _-

l ' neoessery sorreetions mades  The xusion mm« muat 'he mn. S
E nixed ané MC 9: 1\“@.0 Ll if::f‘f; - )

Lo go144 Aroolors; 043 ﬁrm of c:mshed aample (prerw-

1&5 to 50 mesh) is added %o % of the fusion mixture . -

90! od in the fusion oups 8 ancon 1ished by stirring

!ith s narrow metal spatula, ta 4" uae. The yremainder of

fusion mixture is then gdded h he fusion cup end tho oonr, ,
ight bymuns ho_Barew ¢op. o

R 30 0.% srmor aampio tl

by dk% ren lmo a plean fnaloz gup, Rotate the
fusion oup to r bute the 1iquid over the bottom, Add the

~ fuelon mixture rh!.oh has been previously we)l mixed, Attach thn
cover tightly by drawins down the sorcw eap, :

osw 33197
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?laae the mslon eup which eontains the prepared sam 10
o and mi.on nixtare; in the trami%e fgnition plate and epply
~ full flame of the jiokex burner to the kottom of the fusion cup t’o
' I3 'GAH'H 0N »» DO Mot stend too near the fusion during -

Sho Lo hen yemove the nm and after alr gooling for yg S
ninute Jore, plase the oup in a ﬁonmunga ut §/4n
R T e T e et mz*.::wu&:mm
- ‘ae rinsings in a ol.ean 0 4o 'Makc:h b . !
""'plaec the mmn mgoon itl aidq 18 tho ‘beakor ane
- gover with 4 watoh glass, ovly sg that the fusion 1:
= deoom sea withauf. via:.ent baanng. Rexove the eup and rinse wn.
 Hent the contents of the heaker to boiling and bLoil for abouts §
minutes, Remove from heat and :Let QOG]. for n féw moments, then -
rinse off sover-glass and edd with tirring. until
acid 45 present In exvess %o th ﬁ et about 10 oc {About 50
- 8o of ao 4 are requ&rad)

 Oool the moidified solntien in running water to room
N tem;»emturo add exactly 50 a¢ of stundard silver nitrate solution
fomap ho and #%ir to effaot ccaglation of the silver
o ehlerid Q ireaipitatm Filter with suation through én mshestos
. pad oen & rfornted poreelain plate end wash beakey md
W i:tll‘kﬁr gotimas ith mm portions of cold watar. “AlYow the -
SEL g 3 ‘botweon washings, - Tramsfer the =
T m te baok’ hﬁe 00 ea beaker ana rs,m thﬂ tluk 'Etdet; L

the r&nsine to the beaker.

Sl 5448 ee of ferrie iron 1ndsistor %6 15¢ solution o
o gtzia:e wit;;ﬁatandard xons eolutmn \mﬂl a usﬂnﬂ pin'.lt tint u

gubtrast ihe vox.w at' Kcns Nqairod trm the wzw of
;mns rccmirqd to titrate 50 ¢o of standard AgNOg solution, 7This.
W11 £ive tho volume of KONS equivalent to the shiorine in the
E).o. Multiply the volume s0 obtained by the ohlorine value of
each @0 of XCNS and divide by the weight of sample taken.

For le1 If 50 e¢ of silver nitrate solution is
eéquivalent to 61,4 00 of KCNS solution and the value of 1 oo of
EKCNS solution is 003770 grem Clj then 4f it 48 found that 0.3
8§1en rgt ngmple shows & KONS titration or 10.4 ¢a, the percent of
onjorine isg .- .
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About 0,15 Nj dtebolve 82 .
groans of ai.gw mt ‘?oin muhmﬁter of water ; Mt the
'.--g;lu’dgn : fm el Ahis solution will preod

| sten xaxfs““ muum " About 0 .;‘imom 10 grane
c:xans ?‘“ 1 13tex of waters 1 g9 = about .GO § gram ehlorine,

' Ferria Im :mdiaaton
: ;:orric mnnim alun,

Pure mtrie mi@. 59%. H&x 590 00 ef nitria aem,
307 2 1,40 w th 300 oo of water end boil until the acid is
- ';‘mlgr]_eggi B e dower o::ﬁ.des of aitmgen, i

Wolgh . DOY o dry Nao, -
te g0 eakor;i “Add & ‘g umma water tc
, 0f | trio aoi en aolnticm is oom 1eto,
i edd § ’ :A@ aﬂlutien ;‘m " ytte,  Siv v@iz. o
and :nter thm an asbaswu nat on a per ta jod yerae;.am
R using miotion,  Wash filter and transfer the £1) rate
%o the baaker in the Bano ‘anner as yhon working with &
S eample; '.utrate ths m mtaa with stendard KONS alutinn

e f itg Of 0 89 of AgNO, ®iution in Yexms of XONS
f:mintion tsgggwfby ' 4 ingm 9’?_3 ' ot NS ﬁl&taan nged xn 4
_ titrating the 0.5 gram ar 31: the numbey ct ca Qf A
EgHS solution ed in tﬂrating the 15 grem of Nagls.

This value is ohecked by titrating 50 oo of Agm}.
solution added to 400 g0 of water and 10 ¢e of pure HNOy with
ngs solution, This titration should agree very elose

0.1 00) with the value found from the $itrations eof NeCl.
Tho titra 1ou nust be nade slowly to avoid drainage error,

B S
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s Btno Nw!. oontalnn 60,654 oL by theory, the -
:,,w&ma nl’ the xa mterna £ ohlo rino'uyg a by étcvtamg

feht of ghlorine in tha_OI taken ythe
enﬁ %0 thdl sﬂ.v or ait_rqttrequg.m

-Exampl e : tions of Na.ci mw"kc
':’timtlﬂnl Qf.gﬁ’lfm" 1’¢1} C!i T m

T e 0 gren mm of Neol ghow xcm umuona or
o ;7.:8 3 s o ool ow KIS tltrtions o .
. 7he XONS equivelent to %0 f 0
3724 m? 3‘1‘3.12 or 32’ '

wioen tlon of 50 a0 of AsNo 1nst KONS aeluﬁ.en;;f:f :
' 1t is tbund tha"g 6 o0 gre requ ‘ ﬁis agrees within ,ol- o
ea of the value ob {ned tmn the mcl. tltrations. CE

" e ohlorine value of the XONS 4s theng 6066 x .}
dividcd hy 61.4 13,12 or 003770 grems Ol per ec of KCNS.

The oblorine value may nlga o be galoulated from
_ = ,titmtm of 0,15 gram of Nagls 66 = .3.5 diﬂdﬂd by .4 L
L sins o! 3779 greus el yer Ll et KON8s - -

'.--,_'fi ERR ‘1 - The" 'mum materiala”have'axploaiva prapartiu o
. i:tzronaly mueﬁkegx;gemmtga ga:n mist g;aeak;nlto us; i _
8 roportions ure a nixturs e of large lumps,
. and tg ;yrgperly ;ant the eover of the fusion dup. The fusion §
B mst be lmpt away from water or moist air, either of uh:.ch
Wisnitﬁ the g m, : m maion mixturo should not bo grmn

S ; asoount of % ohl, eonmt ot nany et‘

S the Aroolers una ﬁm ‘amall amunt zr smplé teken, great

acoumy h raz,uim in weigh eansfer, and of the :
tte and bux'e'et. for meamring the standard

lutiona mus go very oleem %o avoid dru.nage €XrTors,e

4 - 50114 Aroclors should preferably be about 15 to 50
mesh when weizhed, If the sample is finely powdered there is
diffioulty in transfer of the material to the fusion &up due to
Jumping of the small partiocles when touched witha bruah _
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g - Reasonable variations in the amount of excess
L. ,.:.nm. preaent smen titrating daise no difference ln the titration.

6 - Bontng of the ac;lditm golution before a&utian\ o
o ,at snvar nitrate ceuses slight Joss of chlorine 17 the boil ing
pmlzﬁfd {15 to 30 minutes). pBolling at this point should -

o 1 - Fusions which show black garbon dmns.u on thn
o qmm' an& side of tho fusion oup mey or may not give the full
S T.7 - shlorine gontents If & earbon deposit is found, @ second tusion -
© 7 should be made using a smaller semple or mauoins the amount o:

S ,,,!msar i,n the qhaxge qr bath. BT A o

SR 3 m tim mua nks;_ by ahaking aﬂer tho

AT .sarew oap has been drawn dowd may lead o incomplete fusfons, -

.~ The mixing of the gample with ﬁxe fusion mixture should be done
- in puch & way that tho aamy&e 1.0 faldy cavered with the mixture,

' § - The ‘Ee erature at which tha stanaard solutions
are standardized should be noted, In 6ase yoom temperatures vary
trgm this temperature, appropriate volume gorrections should be
ma. .i '

T 10 - Qha mmn m‘.l:t\u'e mtmns should be easentian;
rree of ohlorine. The ¢hlorine content may be determined by
A a blank msion that 18, without addition of aamgle and -
it ing in the¢ usu Fivo oa 0f AgNO, may be added instead
oL 50 46+ The KCNS tiﬁratien 1s then compared with titrations of
B gl%;i portigns of ASHO. mlutiqn i.n like voz.ma of golution end

S e éau tha sona samples. m'auﬁcait ta
ol tranarer without joss by b mu the weighing pen of the
:ﬁ;neo, the aample ahou].d ba gm by dirfameo m:n A mau

, Lon' ﬂ)ﬂl‘
1939
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cot | _DETERMINATION OF ACID NUMBER

' ,,.;_»m.no!.vo 3@ ta go ams nt aam 1e 1.n 50 0o ar s,
encol dontained gt & 250 oo beaker, go g6 of 95% et 1
s aloohol, stir ﬁhorqu@lr snd titrate wlth +01 ¥ NaOH aolution
G weing 16 drogu ot 1% ainml phthalein solution as indisator,

.~ The end poin a faint pink color which is pema.nent ror at
leaut z nilnntu mor vigorous atirrins. e ; :

Detorm:lno tha blnnk titration ter tho reagents by .
ms the gcme amounts of each | g o6 benzol and 50 ec aloo-.
_hol) and titrating with the same 0,01 N NaOH using the =
~me ;pmeedure and end point és in the deteminauon. St

P Subtraat ﬁw blank titration rron tho ti tration ot ihe
‘ aample and oaloulate the acidity in milligrems of NaOH required
per granm ¢f gemple, For «01 N zodium hydroxide solution the -

N
§§.

oaloulation isg
N titration ines x 0
. §\ - g Naor/gn. aampl.e Gy of samp)ﬁ""""& : !
& E::amplos It 0 sram or sample give a titration of 2.7 ¢o of
1\\, +0L N NaOH the blenk titretion 1s 1. z ¢o, then the escid -
° - 00014 Msn. HaoH.

_“number 1is: (2,7 - 1.3) x 0.4 azvmea by
i Vpor srem or clor, |

ff%,.i- i' ‘

- ..., /, e
A

Diasolve 20 to in réns of ATO0LoF (dependmg on the
: ;.;amount of acid proaant 0 oo of eé.p. bDonzol contained 4n a

0 o9 beeker, Ad4d 50 o9 of 95% ethyl aloohol end titrate
13- - with 0.9 N'NaOH ao].n 1on using 10 drops of 14 phenolphthalein
".'uol.ution as indicators Caloulate _thg &0i1dity in milligrams

: : ‘on_account of the strons
Ne j b.lank titrato et tho
----»,_reasents may be y ' :

" Mgm NaOH per 3ram .umplo » titration tn 06 X 20 o ~ /
“Wwt, 61 sample '

Exampley If the tisration of 40 grams of swgple is 1,2 oo,
the aoid numdber £s found as follows: 1.2 x 20 divided by 40
= 0,80 Mgm NaOH per gram of Aroolor,

o
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STLCOPCB4078488



v
b

| EODIUM FYDROXIDE Q0L N

'm Npm one ).nor or mlntxom Tranarer 20 oo’ v
of 0.5 N NaQH. neumred b{oa tg ipette or burette to a liter . -
volumetrio flaske ¢ maxk with water and mix nn.a* o
" Unless the stendaxd 9.5 N NeOH 1s gonsideradbly off from being
_ exastly 0,5 N, no gorreotion need be made for noymality mwr.
. To wrmt for the normality factor of a 0.5 ‘N x 1,012 NeOH .. v~
-7 solution, "“"‘“{"{ o.i b{ 1,012 (= .4048) ebtain the NoOR .

vd.ne or Jut on , R

Ly The tem naeia mmbm u ocmantent in refer-
-,,~ring ta the rasulta of this test, The "acid number® is dertned
as the milligrams of NaOH required to titrate ona sram et o
m¢1¢r undor the oonditiona deadribed abovu TR :

. e 2. 'rhc H. He nobertsan comzany menlatu thn S
“aeid mmber" on the baais of the milligrems of KOH instead
of NaO0H, Results in terms of NaOH when multiplied by 1.402
give reosults in terms of KOHs (onversely, results expressed

: 1;1‘ ;egrgs of KoH . when nmltiplied by 0'715 gi.va reﬁulta in tem
4] 8 .

o

A = Tha aeid number mltipued by 1000 gives resnna
in ‘perts of NeoH roquired per million parts of Aroclor. - ¥or .
. “. e=emple, & distilled Aroclor re 1r1ng 0,014 M¥gm, of NaOH per ..
* . grem of Arcolor (acid mmber 0,014) may be also expressed as
S ".requirins 14 parts of HaOH per mnien parts or ATOOlOPs - -

S 11‘ the acmity te oaleulated. as Hcl., nultlpli
o the acid mmbgr bY Ogueg to ohtain pergent HCle For examplej if
- the "agid number" 48 n orude Aroolor, the eorreapond.tns HO1
“'contant ‘48 00 ¢0911 007 % B0y The 8oidity mey also be
eonverted %o pw nion parts of Aroclor by multiplying thc;
"agid m‘bdr' 'by - For exam le a aiatilued Argolor having: -
an racid number" ct‘ 6 004 18 equ {yalent to #n HOL eontent or
w014 ‘x_ o1l = 12.7 yaz- 8 HC1 per million parts of Aroclory .-

gl The acid number of distined .u‘Oclora should bo

leaa than ,

6. 4Aside from free acid as a cause for NaOH consump-
tion, ferriec chloride which is usually present in small amount
also ‘consumes NaOH in neutralization to phenolphthalein, It
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/6

R thareroru tollowa that en Aroclor of very low qom number must
Do also extremely low fn ferrie ohlorids. . . .

* e In the Htration oz‘ omdo mucra. ir tho black
8 eoloxins matter ¢bseures the phenolphthalein end point, edd an';
E;l volume of water and oontinue zhn $itration,  The ntor
o ‘not Rix with the éthor 11@:1&: ana the end point an be
‘ ebs&rvoa in tho watm | L g .

DSW 331914

STLCOPCB4078490



DETWINATION OF SPEQIFIO GRAVITY
1P,

o gravity is defemn of the ¥es

_ ¢ tomporatures at whinh the eﬁotﬂo gmvitiea or
14¢ ui@ mnorn are token very wi ooaity of the nqtdd.
iwhe apeoiﬂeutionc fox -eath Aroolor s hould state the tenperature
= for both tm clor and the water to whioh eumgarisan of gravaty

- i made, In plant yractise, specifie iss of AYOOLlOXS 0ONe -
:_-»,Atagning up to 54% or:ne ar:nz tggg '::111@ speoifie .

e -‘gsﬂ 1088 40 © are made at
Ve e neoirid grofities of any of the meiom may ba maec |
- ..-_at 2‘,‘~"'/25§g° hy use of the A,8,T«{, msthod for mad tars
aement mrt pitches, morial designation i
deseri 4d4int *cau of btandarﬁs Misoellanecus | nbl oat on Ho.
o irstsmaax-ds and Speoif: eations for Nonnotallie Minerals and
: G

products, page 125.

o aeat hal Balancﬂ slmilar to Eimer ana Ariend Ca aloésut
R Ho. 16930; Pluanet need not have thormometer scale to 909 bdut
aha A Yo subjeat Yo injury by use at this temperatma ;
et 0 cyundem me ‘lase hydrameter Jar 1.5" 5"

Mamom%m Usc themamater_ vhich hu baen ohaoked tox-

o aoeuraoy er aoala 1n thc rane;e naoa-s

_ e the ¥weatphal in su ) on tha& the plumet h :
» 9 ino bove the woxyk benoh, By means of the leveling
sorew, adjust the westphel telance to show gere réading with a~
_'olean &ry J.umot in air. Suspend the plummet during adjuatment '
in a empty ayunder to prcteot the apparatua rmm alr ourrents.

° ‘Heat the Aroolor to bo testod to a temperature about
15" higher then the temperature at which determination &a to be

‘made, For e le, 4L spocifie &ty la wnnted at 6 the
Aro6lor should be heated to about 80%C our the heated

Aroglor fnto a olean Pyrex oylinder whioh haa en wermed by
setting at edge of hot plate., The oylinder should be filled with
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iining “ ’ A T T,
LU Y the 8 «vt.ty is to bo teken at ' exin
bath’ ﬂmulﬁ bo ;ubﬁituﬂd f'."" Lyoerin Dakh. gholit / aﬁ%ﬁ i{: Wk
for. the: _m&ar Jbath %o aveid the water vepor with its ondensee
{on oit _ st‘ghal balance whloh 48 present 1f water is used
m ol aﬂ_ 95"0; _

ing the adjustment er ﬂm%s
15 set to read Zor0 with plmat a1y, place tha oy inder .

S ggtaim the Axooloy in sush poait:lon ‘that tha gl\mﬂ i T
“e, . jumeysed inAroglor end 844 welghts to the beam of the matphal- :
SO T unti)l the beenm 1s agein lovels | The lmﬂ should now be oome
2 pletely {mdérsed és_woll aa about * of the suspensfon wire -

 end the pluzmet shofild not touch the oylinder at enmy point.
S¢ir the Ayoolor with a thermometer at frequant Lntervals until
the desired temperature just ia reached. At this point the
e, . welghts are quiekly atu ted mtu equuibrium ;.s ebtained ana
‘tha rea&ins notadc’*' o i ' -

T ‘rb he read! ta lo o
SN %e:npaxatm tho spaairm gravity is abtamed by divislina this
i« I'xa rending when the p umot 48 immersed in pure s
i;uater at tha panie’ temperatures The readifig for water is obtam-;i
o4 in the same manner as for Aroolors Since the reading for .
w'a.ter 3.3 natan's provided thore are no errvors in welghts ox =
Wes his tigure nesd not be determined with éach moiar
ie ﬂgrv ‘for woldér shfeh is used as & constent should,
-be cked once a month or whe 536;- greatggﬁ uacmey :

¢ and 90YC

xxample 1.} Asaume readinga u ronon:

Weatphal reading with plmet 1n air zero
Westphal yeading with plwamet in Arcclor & °0 1.363
Westphal reading wéth plumet in mter

Then sp.gre. at 65/

7O nhgd
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Hﬁmtp m _ _tn ylumot 131 alr
Westphal reading with plume$ in Arocler at
westphel remu ith plwﬁ {in wa_tc{ at
Then BDe&re &% 90/9000 59!

1. Th 1% ed with the Westphal balance anoum
_*gglohemd pertmm by weiehtns eaoh on_ en analymaa.

" The sdjustment of the nguu o ¥ «gxaat tempam-

tnn doa ired 48 most fmportont, %0 ool ragmly o
“gnd atix trequentl nnaush to mintain a wram tempera

tron top boimm 1n eyunder. S

.
. g,
S\N . ‘g L
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519% % %::» hAMﬁLQ/ - 30 M - Co.e, Fok e '7‘1 . Coe

TON OF_TRON ,m AROCLO&B -

Iron {n Arooloys may ‘bo datemined bv dxtraotins u
henzol so ntian of tha Aroolor with dilute hydroohloric agid - . ..
unti) further extredtions show no &ppreoieble fron pontent, rho '
iron in the oambined extracts is then ﬁetomined by tho oolorimt-
o ﬂ.c nﬂhoa mzns pa ju:.m mmoyanam. e

T - The amount of 8 10 taken u goVernea ’by h'an oont nt
o ,et the samplo. 'rhe anount teken should be such that up to ‘00
. . of Pe is present, The amount to be taken 1- mdioatea by T
tollowins tublts r; _.;}5? 3 :

1 3° ,5% Fe 18 mamt

1»2

. - ' “_ :94-‘ . ' % ’ ' | '
103 . ol " L gg " "o
%5 " b n Below o01%
- The rodistilled Aroclors m low 4in iron ].. consequently

% %o § grems samgle ahould be teken, - The black Aroolors usually
,;eonta .05 to +2% Fe, ( .3 aram nmnpl,o is therefore nsed. ,

P Trmtor the wel ed amunt of sample w a olean s
epmto funnel. of about 100 ¢o eepacity., Add about 5 ¢s of -
“+ " bengol and sheke untn the sample is in eolution, JIn the ¢ase
. @af large smounts ag t 5 gramai of semple the amount of bHenzol
- ghould be inoreaséd to abeut 10 o0 %o insure a solution of consid.
or:blyti.owor apeoiﬂo gmvity than the hydroohlor!.c s.oid usea. tor
- extraotion, '

vmen no!.uuon u oomp].ete. add 10 es of 15l S.rom-tru ,
nol and ahako for shout 2 minutes, -Let stand until aeparation of
tha two layeru is comp 8“ ‘then draw off and reservo the astd
oxtract, another 10 ¢ ot 1} HGI ‘nd gh asaz.n. Draw off
, tho aoid r and combine with the first extraot. Tranafer the
‘oombined ¢ asts t0 a Nessler tube and dilute with distilled
water to about 90 ac, Add 10 o6 of Normel KCNS solution and mix,
Compare the color so obtained with the oclor of a standard solution
made by adding standard iron golution to a Nessler tudbe containing
20 o0 of 13} HCY tf oc of water, and 10 ¢¢ of KCN3 solution., The
standard iron aoiu on is added I'rom a budette until the oolor
of the standard solution exaotly matches the ¢olor of the sample,

DSW 331918
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t.ron content in rcent is found by Pl td
tho mmbe: of 86 of standard h;ge solution roquirsd _,23 . p
;alno of 1 60 of stendard fron golution and bty 100 &
the‘weisht ot sampn $aken

txemz“ "2 6,0 48 0 ﬁtmm h:on uolutlon 10 j L3

7 #000053 Fe) requimd to matoh the solox ahown bgo

\ B ) + m:gh. the iron content of the sample is 6.0 x 53 x m
divided b7 0.3, e remt 1s 0,106 3..

L stanaard iron aalution, 1 u - aboat .eooos sren ra. »
o Rednue sbout 1 grem of ferric ammonium ajum to a powder, mix well
" and trangfer to a weighing bottle. Weigh ’ag ditreroaea about 0.2
grm or gamila inte a 250 ¢o beaker, Add 100 o0 of water end =
25 06 _of HCle Transfer to a 500 Ll Volmetrie tluk, make up
ta volume, e.nd mix well,

Wwelgh by dlﬁ'erenee another portion of a’bout 0.2
sram ferrie ammonium alum into & besker and determine iren by
Lo greaipﬁatian and welghing the ignited oxide or by yoduda

tmn of.the iron {n FC) solution with stammous ohloride. fonowod
bi titration against standard potassium diohromate, using
| p enylamin& a8 indiqaters Trem the smoynt of iron found fn

forrie emonium sium the Fe value of theé stendard irenm /

e ﬁlutien may be galeulated, Egrria amonivm alum ¢ontains gbout
Fo. - og 40 of stand' ron solution uu ecmtam amt

tassium th!.e ‘anata aolntton.' nomal. nissoln

"be fres of mn. h %; Bakera specm_. rm. u mmm Wt og;.a

be mm § _1ron.

, Ko'ms

l -~ Two oxtractiona with 1:1. HCl han beern found to
remove the fron from the benzol scolution with sufficient complete-
ness, The ocampleteness of extraction may be checked by making a
third HCl extraotion and by evaporating end igniting the bdenzol
solution in a olean white porcelein dish, If the iron extraction
}';nﬁz:plete the dish should show no reddish brown iron stain after

Oy :

DSW 331919
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2 » Acld extraotions with dilute mlmric a0id are

mﬁhmmry due to & muoh greater number of utmotiong

oh mt___bo maa.o m eompletq.mval of the from, .

L 0.l IE 3 « qhe bed thicsyanate golo ra m"m E
LA L . ’ r this matn eolor oo aou s mane with
- 'i‘roam.y awolopsﬁ golutions and stands In tentins a a_\mbor

 be arrenged in indreasing color htensny and mato

of saples, the extrastions should be aompletea and the
\te solors developed at one time, The “’“ﬁ%ﬁ%"i‘m‘; :
y -
standard Mn solution from a burette to thc slnsle Naasl.or v

Nbo naad for the atandm ml.uﬂm

# - %he wlumea of ‘the thioematn aolutions a.t umo

et w@éﬁsm shoula be tpp:mzimataly aqu&l

aate dmminatians on samplsu eontas.nmg

.05 to .36% rungould agrco wi.thin 1625.

- 6.~ Results comparable with thene obtained by aem ’
extracti.on may be secured by carefully isniting the semple in a
glean poroelain dish and dissolving the iron oxide residuve in
20 gn of 13} ml. Ghen daﬂloping ﬂ:e thieayanate aa:.or in tho

: ua Wi A

- In naso m muor eontains 1arsa ammmta of
1mn tabm mg tho smount may be determined by titration of
the HOl extrast with 0,05 Normal potassium diohromate after -
redustion with stannous ohloride. A sample of 2 to § grems my o

be um it the iron in w ha aetemimd titratmu.

8 . sulfvoyenide forms the red color with irom in e

: fmio mn&lthn onlys IXf ferrous iron is present it will not

be showm by the sulfooyanide teut. - on Mcount of the preparation

, - of the Aroolars by ehlcwi.nation mﬁ be assumed that from .
C Kognt a in the ferrie condition, - The

presense offorrous fron
& HGL extrast may de tested ror by ;&ditien of a polution et
tansium terrloy&nido %o & diluted portion of the extract., If -

e errous iron ims present A blue color will develop. If ferroous
iron s likely to Ve ggeaeni in the ecid extraoti_ the extraet

should be evaporated drynéss after addition of a few eryutals'
of sodium ohlorate. The dry residue s then dissolved 4in HCL
and troated with sulfooyanate in the usual manner,

L’Bo Gﬁl‘b@l‘
June 10, 1930 —
DSW 331920
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__ DETRRMINATION OF FREEZING POINTS
.. The methods below are those rec
omended by ¢ reh :

o uoight %o pm or di. he od 1n  §
- 300 oe ar?trm-type bng and heated to ngnt 108
- .-besker 18 then wrapped in a towel, making a loose layor er
eloth atout 2 nches thiok eround’ the beekers The diphenyl is
e stirred with en Anschuetz (45 - 105% soale) thermometer and
© 7. readings made every minute, until either the materiel is toe
e wlid bo stir or untn tho bu:l.b or tho thormometer 1- oxposed.

S 'rho obaervad temparaturea are corrested ror soale
T omrs if any lotted against time and & smooth line
L Sran Snrough the pointss. The points will be found to form & .
. -m distin ourves whioh jJoin at the point at vhich the diphenyl
starts to orystaliize. From the time erystallization starts
until the material becomes precticelly solid there is e relative-
1y slow temperat\u'e dmp. This is )mown as the "holdr of the
Yo eurvoo S : : -

Ll py dotinition, the froasing point of the sample of -
T di hanyl will ba tho temparaturo at the arithmetieal mean tim

‘, _FRERZING gonrr OF ,_g_.vgocgog '

A T mr low-rraazlna matorialn sunh ns Aroelor 3.219, tho
'zooomended mthed :ls u mllowu ne

ST sevmty cubic oentimatera or Arooler 1319 15 pla.ced in

_n 1.00 86 Gritﬁn-tgn beaker., This beaker 1s placed in tum in

a 150 06 beakeor, e 100 oo besker is supported by its rlared. ,

on the rvim of the larger beaker and hangs loosely in the .
er beaker. The noatod beaker- are now plaood m an ioe

o slu

o : ;tnitial Freezi Point. The Aroolor 1s -tirrcd with

an AnschuetZ thermometer (scale 10 to § glc). The temperature is

read every minute and seeds of both 2-ehlorodiphenyl and
~ohlorodiphenyl are added every minute until orystals dbegin
form in the licuid, The temperature at which erystals are.

DSw 331921
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"’ @& temperature rise wi ,
" this event, gontinue the stirring and tengﬂmture reedings untu
" two or three oonncutivo roaainga usa&n

first seen to appear is noted, Continue the stirring and tmp«-

© erature readings at one minute intexrvals until a thin dlurry is

obtained, JIn ¢ase mhrooonng takes place (u 1% often doo-). _;_ -
ooccur after ¢rystals have appeared, :

aeereulns emper-
ﬁmmq :

- Tho Mghon temporaturo attainod aﬂor ¢mtala begin

' to appoar is $aken as the "initial Zing point¥; - In case of

zercool {ng with resulent rise temperature, the temperature
at i;l;'oh eryatalu ﬂrlt appear i.s takca u ﬁhc 'hu.tial rreezlns
PO .

, o).tﬁlﬁ.aatlon uﬁ. smo 10@ oo bemr n then' ©

remuvod £rom gor er and pleced 4ireotly in the iec

sludges Tem eratura readings are continued until the Aroclor

baoomes too thick to stir or until the bLuld of the thormometer
418 expossd, The last reliable temperature is reoorded as the.

solidification point.

?etn_h, The frees point of the Arcelor
{2 arbitrarily n 88 the average of the unitial freozing

point® and the "aondiﬂoation pointe, The "initial freezing
point® and the "aolidi.ﬁqation pointﬂ 5hou1.d bn raported az_ong

e_ezi

Iith the "t‘reoz!.ng pa =

o 3 heok AB a cheek on tho znit!al rreezing {9
. the Yeaker g’ay""‘ﬁ vemoved from the ice sludge, n the

hand wiile the srojor is stirred with the tﬁermmater, until
o femperature is ﬁ o balow $he initial freesing point.

'rhe beaker is then wrapped in & towel and held in the han

Stirring is oontinued until the ¢rystals in the Aroclor Just

melt, The temperature at thi; zoint {8 reoorded as the final
ete

melting point, If carefully rmined, the final melting poin$

| ~ serves as a check on the initlal mer.mg point end should not

differ by more than a rew ,tenths of & _dosroo at mat rrcn thc
1nu:la). rroezins poini‘ ,

If the melting point eheok 1s mndo the averago or

the final melting point end initial freexing point 1s teken as

the checked initial freezing point.

' DSW 331922
NOTES,

1. JIf ocarefully carried out and if the Arocclor is
troquently seeded with both 2-chlorodiphenyl and 4-ohlorodiphe
the detormination of initisl freesing point should not
roquirc ohecking by the melting point method., However, the
Aroslor is very readily supor-eoolod 80 that unless great care

STLCOPCB4078498
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S 4m teken, 1% na{ be odoled saveral degrees below its initial

w00 freesing pol efore erystallivation starta, - The result &s
- Yhat when or{ltmlzatinn do6s set in the temporature risés but

the wim _"erature is not attained and , served zmm

2 It ll ror thiu remn mt tho 100 00 boakcr

‘ u j;ekodtod "with a largnx- beaker during the determination of
- the fnitial freezing point, The jJaoket serves to slow up the
- rate of cooling end insures a more acourate determination than
~ the method where the 100 go beaker is g laged direectly in the
, iccoaludge tar the deﬁemination of in tial froezing points

Z On acoount of the short exposed meroury column
of tho Ansefuets thermometers, correotions of observed temper-
stures for emergent stem are not ordinaru{arequired. Under
usual gonditions of test;, this correction below 0,1%. I°f
¢onditiona of test are sloh that the stem correstion is large,
the sppropriate ocorrestion should be made end recorded as a
gorrected temperature. seale correations, if any, should
elways be applied,

| 4. In the determination, the stirring should be
wntinous and the temperature readinga made at oneé minute
fntervals throughout the test, The ehatnfe from the water jacket
t0 the $0e¢ bath should be made quickly without interruption of

- the one minute readings and the goint of ohange to the ice bath
ahanld be :I.mueatod on the t-imo :

erature enrn.

DSW 331923
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" DETERMINATION OF lsmgx.' 11;;1501_.@1_.: o

L cmnh nbout 0 grema of resin. woigh ont 1 sram
!.n‘h tared 125 oo flask, aid 25 00 of benzol and agitate
the nask with a ofiroular motion for a few minutes, Then
add 25 00 more of benzo).. vashing dovn tho aido or ‘the na-x.
'Allov to stand for 1 hours . . . ,

n Prepare a f} Gooch cmoible 'Mh an asbestoa pad
4n the usual. manner and dry to oconstant weigh Arrange the
| aruaiblo for rutrnt:lon by suption, '

- ﬁltar the somtien through the orucible, uaing '
slight suction., Use about 50 ¢¢ of benzol to transfer the
insoluble material left adhering 4o the sides of the flask
and to wash any adhering film of resin from the sides of -
theonmoihle. Dry the emoible and nuk in en oven at 105 -
110 a. 0col and weigh.

' Add to the weight of the . 1nsoluble material in the
emeible sny insoluble matter remaining in the flask. Report
_ %:;oluble mattor as percontase or ori.gina.l waight of resin
N B

NOTES

1. The method desortbod ubavc is the one nud by
tho He He Robertaon com;pany- : - ‘ -

ABG/pw
9-5-30

DSW 331925
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_Woss &66"9...

‘l'he ‘let below u thqt given to us by the H. H,
mbar&&g ():ompeny. Thay cau for. the 1.00 honr loss at J.so"

'znognnm

' uelt slight more ‘than 50 grama er Aroclor in 'y
, auttablo container, being dareful not teo raise the tempera-

o m L her than ueoensary %0 make the resin fluid, Prour

allow glass gontainer (100 millimeter Petri

4 Msh), cool to roon tmnpamtm-o amd welghe ..

v l.au on 100 houra dryins. s T

_2" . Heat for 100 hours (4 aays, houra* at 66"0. 1n a
_ oven provided with a venting outlet for escape of
‘volatile matters, Remove from the oven, eocol to room tempera-
ture and reweigh. Report loss in weight a8 percentage of
original weight,

e _OTES

: o 1. on Meount of the mall vaporlzatien loaa at
66°o the welghts must be taken very carefwlly, It is very
tmpostant in obtaining these close weights that the dish

and ctmntants bo at a%mapherio temperature when the weights

- 2, Bobortson's tirat desariptian of thls teat
oaued for the determination of loss after 50, 100, and 150
hours of 4rying. - From this data, they drew up ourves showing
loss eagainst time, Their latest pmeodure oallu only for the

DSW 331926
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: nmmmmn DIPHIQNL OB

L 'rrmm 1.00 ta zoo m ar % sample to [ 250 o

- 'beakera boaker énd dontents on & anac t0- nearelt
gra.u. wm ekor until omtents are nqu then 100 to

- 150 grome into a 250 9¢ 4istilling flask with 30 meh Matunng
golunm attached, Rewelgh beaker and emtanta, tharaby ebta:lntns

i by ds.ttomu the weight of semple used, .

" Plage a 300"0 or 400% themoneter 1n t'he to or thc -
10 inoh 41et4114ng golumn puch a way that the top or the buld
is aven with the bottm of the side neok outlet. Distill off =
~ the diphenyl end oclleet in a woelghed regeiving flask until the
© thermometer reads 2759C. Weigh the renaiving flask again end
Oal.oul.ate remltt. : ¥ . ,
&iphenyl = Wi, di henyl 200 '_

Pour the residue in the flask wmu s¢411 1iquid into
a 0as8ercle or pan kept for thia purpou. Rmn with bemsel anﬂ
ellow %o dryo E ,

- 'rhe u-uni:g nm is a zso
.- 06 fleak to whioh & 10 inch
«. ¢olumm with side outlet neap
~ top 4s attacheds The oolumn
"has {ndentations %o tnoreau ‘
surfase area, Asbestos p
shguld b vrappod mund

- A Meker burner 1- uud u ,
: heating the flask, gince a
high boiling point must de
reached, the tranaito board or
wire gauge on which the flask
B res%ts should have a hole nearly
ul ' a8 large a8 the diameter of the
flaak, The flame may alsc be
'111%32.104 direotly to the flask
out the use of any transite
board or wire gauge, If nece
essary, asbestos paper should

RV

DSW 331927
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- This ten t wes nwm.ahed ua gtho H. n. ertsou cc. |
Heat 25 srm of Arooleor in eaker to 150 O¢ AdA 1.t
o greams of pnra magnesium earbona e gtu,- wn$i)l the mixture is
geneous; k the gauple at 150 Pour into a ¢lean 3

o ep .
7 4neh tin top end ﬁﬁv to 800ls Oom oolor with the utandard-
. mmﬂhad us by tho He He¢ Robertsan mann L

= 'rha spwirioattm on eaoh A:oolor should atate what
e:xmination is ta be m&e tcm appearanee. oolor, sediment,
stmatm, ete. | 7 '

9-&(53

osw 3319%°
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..i:';"notermeo: ctrcular 8. o
" Burean of 8temdards T
| Tuﬂ.ne of Thexn Qora. ar

'fhomomﬂcrn are tentﬂdhﬂd soale eormnontﬂ

: ‘giﬂm ror' total. {mmersion because thii £s & definite basis to

~ whioch ebaorvations taken with any known diatribution of tem@er-

- © sture along the stem gan be yeferred, If tests wore mede in a

gmn do gth of immeyrsion and room temperature, the results
would not be applicable when the thﬁmﬁmtera vere used {in a

. aifferent bath at a different yoom temperawxo. oven though

tho Aepth or mmerston rmined ﬂle mu. ,

.

In smem all aorreatim are determs.nod rer
total fmmers fon, that h for the condition where both bulb and
stem of the $hermometer ara at the same temperature, however,
the sten is cmergent into space either hotter or eelder ﬁhan the
... temperature of the ¥ulb, a sten eorraatien mat bo uppl.:.ed to

T e abserved readifig of the thermomoters

. ' This 8o eal).ed atem oorraquen 15 very large if
the munber orf degrees emergent and the differcnee of tamperature
between the batg and spaoe above it are large, It may emount
to more than 20%¥¢ gox meaauxementa madc w!.t.h a mereurid.
vhenwmem at 400 S . .

. ' The #tem oorreetien may be ¢emputed from the
. touowins tomnla: - - ,
o stem dorreotion = K x n!r - %)

Ke taotor for relativo amu.on o ‘
meroury in glaesg 0;00015 0.0001
for aentigrade thermometers, average
value 0,000155

n = length, expressed in degrees, of

‘t)h:huorcury colum emergent from the
a

Tw= ;baervod thermometer xreading,

$ = mean temporature of the emergent stem

DSW 331930
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. imamxed by g seoond thermometer whhh
$he ﬁmegrnmaw:fn;“ ‘:g:rb:%gﬁa 3
m&:nt‘ vhich 48 at then ddla et

: " Buppone thak thﬁ btervodatem mﬁxrc
1 ¢ g.ao termim&r“dtaﬁmao mark om:
that of the mereury columm projected into the
3&3 tmaramg of the amaxgent nem mlume m

:f(xoe‘. 25)

emperamra than the bul.b

thexrpor eter read t00 low, 20 that this correction must be
added to the o’burnsl_ ??&Qins to ﬂnd the roading éorramndins
to totﬂ. mmcmien.

° gls Nm !o Sugpcse ﬁhat %he e‘bserged readmg wees
00 ¢ snd the themometer was izmorsed %o the 100V mark, so that
002 of the mmurysecl,m projeoted out into the air %he mean
gmparature of the Smgrgent column was found %o be Jaz %3, then

the appmximata val he ston aorreetion » 0.000 55 x 400 x

wo,e = 350) = 2T :

Th m:im 'Bemyerature et the bath :Ls eenseq:uent-
1y §009 + 21.?"6, - 521. A oloser approximation to the true
value of the stem dorreat. engfia_ fvan by mbstituting the :
wmgted : he recmala. ﬁhum-

Hotqu e tho
. Aui:ﬂlﬁ_, ation ﬁ% A
from the genter of %

e soweow.c..g!__v-~

soalo oorraotions are deteminad by direot comparison
sgeinst a theormometer whioh has been ocalidbrated by the Bureau of
S8tanderds, Eech thermometer uged for the accurate determination
of boiling or freezing points should be sarefully compared at
full t{mersion with a sptandard thermometer and a record mede of
th:l oorrections vhich must be made at meny different points on the
80818,

DSW 331931
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o _The data mgy be kept as s table or as a gurve, The
e sealc aémﬂa nl_nu:t. of aourn be well éstablished at the
* tempevature point ﬁomn for will be ehtenly

- ginee th shange :gomo to_hent
R - the slow nnt\n-ai % ntraotien of the g:aas foh may =
. eontinue for years, ren a.ndardizatmn or t themometer m

oo ,,roquirad m; tmc w o

g

’cd" . i?xon

Th' s °mt““r "?f botitn uqﬂi&a and eonaequen
ad Wm‘?v” ios ! jth the %ﬂospherm Prossure, - ,ﬂ’

 For the bailina A_{,int of water, the eorreoti en ot
' ntmaspherio pressuye gen obtained by nﬂdi.ns 0,03 Z
évery mm. the prev n.tng barometric prossure roeads’ olow 7
¥m or mbtr@tgn& 900 c for GVerxy mm, above m,. - FOr exoue
pia. ir the obdbiig) éd ampevature reading 1s 99.4°¢ at a baro-
: g rio pressure of 7T} -‘;m.._tha earreem temperature is 99.4 +
x 9.03751 = 10040° Qs ¢ .0 '

Ca x the ben.ing pointa er liquias ather than water o
: the ocm'aetton faotors ‘be ¢aloulated epproximately if the -~
" - yapor Yension at the boiling point is knowm. ¥For ex Ehé for

" benzol the correstion fastor per mu. of assu:re O =

© for xylol the g¢orrection raatgr peY pm, 052y tor turpenuno KA

o thac at -

- the eoyreotion faotor is 0.056% uulnken nydentification of
. Organie¢ Compounds" gives 0,036°9C am en averasa aax-reetion tisuro
which ecn bo used on organio uquu. .

L  In the eane of the Yol polnt and diaullauem -
o msa of Aroolors where the tem eratures are high and the -
s gorreotion ractor ie unknown, 1% i advuahls to omit correots -
fon for baromoters a: rometrie reading, however, should dbe -
: ,oorded al.cms wuh nlation or boiuns point data. _
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