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~ ANALYS1S OF IRON BLUE PIGUENTS
ZBIRODUCTION

Although lron blue pigments represseant a2 sub-
stantiel percentage of our btobtal pigment manufacture, there
haz been no comprehenpive analytical work done on guch pig-
ments. Analytical data, although not standing alone, are
quite necessary for a good understanding of the propertles
of iron blue pigments. Improvements in methods of manufacture
and properties can be indicated by a critical examinatiorn cf
such ansalytical data.

This work was originally sterted witih the priuary
purpose of providing dats for a comparison of the ferro-
cyanide content of our pigments with that of our compitators.
The work however extended to the completes analysis of irom -
blue plgments.

: The report is divided $mbto two sections. The
first part deals witb the development of the various methods.
The second pert deals with a brief statisblcael trsatment of
the data. 1t hed originally besn intended to include a third
part covering an interpretation of the data. Since certairn
idess concerned with this interpretation are still in the
formative stage, 1t was thought advisable to luntoduce the
interpretation of the data in snother report.

In developing the methods of analysis, the litera-
ture was freely drawn upon. The references found to bs of
value asre listed in the bibliocgraphy. As a rule, considelable
modification was made of methods obtained from ths literature.
The development of each method is treated sepavrately, glving
such information thouzht to be of value or interest even
though some of the information was not incorporated in ithe
finally chosen method. A statistical treatment of the data
is included to provide a means of comparing methods a&s well
ag assessing the precision of the vsrious methods. It also
gerves to illustrate the application of statistical methods
to problems of this kind, No attempt is made to develop any
theory of statistics and some knowledge of such 1s presupposasd.
For s simple discussion of the applicatlon of statistical
methods see, WAnalysis of Variation®, ICI (Dyestuffs) Taehriosl
Repoxrt Merch 16, 1941, File No. H5824,
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RUMMARY
This report describes methods for determining

the following constituents. The methods in detail ere
“found in the appendix as indicated:

Appendix (1) Ferrocysnide by gepis

sulfate Letration.

Totel Hitrogen

dmmonie nitrogen

Total ironm

Total alkall metals

Chromion

Sulfate

{ Total water

z Iron outside of the iroen blue
mnolscule

" {10) Orgenic treating sgent,

{

“ 2 3 YIRS

D OB~ OVOvE A R

The describec methods were applied to a serie’ of
Iron Blue pigments, the results of which are tabulated in
Table 1, )

SUGGESTIONS FOR FURTHEH RESVARCH
(1) 1Ianvestigate the possibility that some of

the cationic irvon in commercial iron dlue plguwents lg there
ag ferrous lron such &s -

PFe (38;3 FE Qi
white precipitats

cr 2 +3 42
Fe Fe Fe (CN)6 o

which may be considered*as the ferrous salt i the acid
H Fe Fe (Ch)g

. ' {2) Develop a method which would alstinguish
between the alkall metal incorporeted in ths iron tius roloeic
and the elkdli metal siaply adsovbed on bho nisomeni.

{3) Further investigate methods {or doteraini
total water. The total hydrogen minus smwoniz hydrogy
Zlves recsulis higher than the loss in velybt reitbou.
If 1t were possible to have coupounds of the upecies

+3 +2 ‘
Fe H Fe (Chij)g

the botal hydrogen method would give blzh resulis,.

DUP050150587
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Developuent of Methods
A Determination of the Complex Iron Cyanide Iran

- There are quite & few wethods avriiable ior ds
the complex iron cysaide iron. O0Of these methods, four w
for investigation. These methoas were:-
(1)Destruction of blue plgment with causbic sy
titration of the ferrocyanide produced with 2
standard oxidying agent.
{2)Detruction of blue pigment with caustis and
titration of the ferrocyanide produces with a
standard sclution of zinc sulfate.
(3)Determination gi. s re (CN) nitrogen and erperazss
ing it as Fe (Unjg -
(4)Determinatign, of total carbon acid expres:’nag
it as Pe (Lmjé

In working with the first two methods certain dinfficuls as
becamae apparent and as a result, these mhthods were finally
digscarded. In the first plzce it was found quite diTiiealt Lo
completely separate the ferrcocyanide from the Fferric hwdvoxiasz
after alkall destructlion of the blue pigment. When an ivon blus
pigment 1s treated with a caustic solutlon, ferric hydroxica and
2 goluble ferrocyanide are producea according to the egusticn,

Fe NH, Fe (CN)g + 40H = Fe (0H)4 + re(CNjg + NH, 4 mp0

It is impossible to wash this ferric hydroxide precipltale free
of ferrocyanide when using the customary wash solution of 1%
ammonium chloride., This phenomenon is veryv proncunced. No
ferrocyanide at all is found in the wash filtra e until Argoillaed
water 1s used. Using distilled water, it | e.omes possidbla 9o
wagh out all of the ferrocyanide bub the ferric hytiroxide
peptized and runs through the filter before the fsirooven
completely removed. Using a wash solution of sodiwn hydroxids in
place of ammonium chloride also did not work. The ferric
hydroxide still ran through the filter. A technique was werked
out whereby the peptized ferriec hydroxide plus the remaining
ferrocyanide was caught In a separate beaker. The ferric
hydroxide was coagulated by the addition of ammonium chlorids
1" refiltered., 8ince this amount of ferric hydroxide was alvea.:
' small, the amount of ferrocyanlde adsorbed on it wasg corsidaxy ed
too small to affect the results. This techrique was found o be
superlor to the customary reprecipitation technigue since

several reprecipltations were necesszry bringing the salt coucen-
tration up quite high.
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Acldifying a solution in which reactions llke the above havs
taken place would result in the formation of some iron Mus.

R s + R
Fe + NH, + Fe {Cﬂ)é + Fe NH, Fe (CN),

Iron blue

] o - y £ k. N ;‘ h"; ..2 'l "'s
4 Fe (Kﬁﬁ)z Fe (CN)G * o, (from air) AFeﬁﬂﬁfeLC&)6.qﬂ&%_Aq2n

“White precipltate Iron blus

Resction éa) which produces form&te will cause high results
il allowed to go to any apprecisble extent. Formate i3 capsole
of oxidation by ceris sulfate as followsi~

2Ce (80 ) + H COOH - Ce (80 ) + CO,® + Hy SO,
e, 2 005" # 7

An inspection of the equations shows that one ferrooyan de
iron produces 6 formate irons which means that one reduntion
squivalent produces 12 reduction sguivelenls or a net incras;e
of 11 reduction equivalents for every ferrocyanids iros con.
verted to formate. Thig will give high resnlts as lnds=d,
nigh resulte were sometimes obtained,

8ince it ssemed evident that some reacilons were

, taking place that affected the resulis, snd since some iron
blue pigments contaln organic treating agents whose eflect

on ceric sulfate might not be predictable, ‘the direct titration
of ferrocyanide produced from firon blue pigments was abandored.
The method may be applicable in certain cases and it may be
possible to get the variables under control by doing further
work on 1t. Some of the comparisonsg with other methods were
quite Bood as can be sgeen in table 2. The methout employing

the titration with ceriec sulfate is given in detall in enssrnix 1.
It is given becuase it ewbodies certain useful techniguss and
ideas that can serve as 8 starting point if it is [ound
desirable to do any further work along the line of the direaxw
determination of ferrocyanide ia lron Yiue plymasnts.

A small amount of work was done on the zince sulfete
titration method in conjunction with the ceriec sullate methed.
Here again, the precislon was very pooyr and giance the methed
is edmittedly emplirlical, the position of the endpoint being
dependent on the kind and concentration of salts in the scl aenm,
the method was discarded,
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r The third method investigated was tHe determivati-u
. af (Gﬂ% nitrogen, expressing it as Fe (CRJZ. This was

accomplished hy first detaernining the totel nitrogen followicg
the standard K jeldahl teocmmique and then determining the
amnonia nitrogen by a simple alkaline distillation. The
difference was (CN) nitrogen. Here again the observaticn wis
made that some of the ferrocyanide decomposed to give svmoni:
presumably accoding to the equations,

Fe (CNYg <. po’ + 6 CH

oF + 28,0 [ooda] + NHj 1

Repeated alkaline distillations of the Pferrocyanide from the
blue pigment always ylelded 2 small amount of somelthing alkilire,
presunably ammonia. This did not occur during a blank deter-
mination. §Sueh a reaction would not cause as large an exver

in this case as in the Ltitration with cerle sulfazte. ne
ferrocyanide 1lron would produce six eguivalents of smmonie
whereas in the cerle sulfate titzation method, one ferrocya .sa
iron lost would create 12 egquivalents of frrmate. 7The pro-
duction of smumonie in this menner was smslli and sufficiently
constant 8o & correction could be applied. Eaployiag such a
correction changed the percent Fe (CN)g by only 0.1% absolute
which is hardly worth congldering and Zerves to indicais Lhat
the method is not subjected to serious srror kecause of thiz
reaction.

A fourth method was consgildered primariy to serve

&8s a check on the {CN) nitrogen method., This determined ihe
total carbon by microcoubustion and calculated it to ferro-
eyanide. Strangely enough the method gave results which as
a rule were 2.2% relative high. The precision of both metheds
was sbout the same. No good explanation is offered for this
difference. Other sources of carbon such a&s carbonstes, orianic
treating agents, crsmall amounts of organic lmpurities picicsd
 wp during manufacture would give high resulits although the

. blue pigwents rum for total cserbon were aupposed to contala
no treating sgent. Table 2 compares the values for ferre-
cyanide obtained using the (CN) nitrogen method, Ce (S0},

- method, and the total carbon method. It shoudl be potsd thet
in thoee of the five samples tested the (CN) niltrogen and Tl
Ce (80 )}, method are in good agreement. It should be furthes
noted éhgt in every case the total carbon method is higher
than the other methods. 1% ranges from a high of 5.4% relal o
to 0.4% relative higher than the (CN) nitrogen method. 1

DUPO050150591
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L spite of the fact that the reason for this difference is not
clearly understood, in view of the fact that treating agents
are frequently found in iron blue pigments, the most reliable’
method studied is the method determining the (CN) nitrogen.
This is given in detail in appendices 2 & 3, The stapgerd
deviation for 14 dfigrees bf freedom is 20.324% Fe (Cﬁfﬁ‘

IABLE &
Comparison of Methods for Fe (CN)g Determimantion

Pa— Relative Porcent Differoncs
Percent Fo (CN} ~ betresn :
Totel Car
Ce(80,3, bon Methe
(Cn) Ce Total Method “%& & {CX)
Nitrogen (80,), Carbon by | (CN) Nitrogen Nisrogen
: Jggtﬁoa Mirergnom- Method e Me e
: bustion ) .
Calco 50-1750
- 5 66.43 67058 68&?7 +1¢7 . "5'3@5
Imperial A-4406 .

P 48031 44 67.94 68,30 69,19 +G.5 +1,8
ﬁﬁgéggég 66.98  68.12  68.37 +1,7 +2.1
BR-402 . . - A
ﬁg:éﬁ%&_ é.&ggl 63179 65-;4 ~0,3 +L’.:§
1105~

%xf" 2_ e 67;08 66.78 67033 ”G"‘&:' . *’\‘)sa{y
Imperial X-712
§~42322 35:9% - 57.13 - +2.1
Stand-Ultramarine #450

- i 564,04 - 57,21 - +2.1
1105-—% Ugtreatgd B-216-£D) '
Heatec or AlZ hra. ab . . _ 38,57 -~ 45

DUP050150592
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B . Petermination of Total Iron and Cationic Iron

For the determimation of tobtal iron, the pigment
guet be opensd ip such & manuer that the complete destruciior
of the complex iron is assured. Gentle ignition of the iven
bluw in an open beaker can do this but it has been our exserience
that sometimes & small esmount of blue remalnsg unchsnged. Sub-
saguent solution of the iron oxide formed is often incomplete
expeclially if the sample is strongly ignited to insure compleic
destruction of the blue. It has been postulated that small
amounts of iron carbide form which will not easily dissolve Ln
HCL., Unchaaged iron blue will not dissolve in HCL and stIongly
ignited Fe~ 0, or Fég will disgsolye with difficulty. he
presence of tgeating 3&éﬂb& will also Inhibit the aa&czus;ior
of iron blae. The use of perchloric acid has clicumvented &ll
these difficulties . The blue pigment is first gently dgnited .
no attemr: being nmade to completely asstyoy the plguenc, Thzf
is followsd bg a treatment with HAL and finciiy witn 724 HCL 0y
A1l the :sactlions are carried out in a rlask that can be *
equippec with an all glass trap. Such a trap will preveut loss
of iron My volatiligzation of ferric chloride and also lass of
iron by onaving it carried away in the HCL 04 fumes.

The iron can now be determined by any of the standard
methno: for iron. The choice of method must tzke into account
the pcisibility of having interfering Agna present, particularly
chrom. s and aluminum. Titration with standard titsnous chlf”jae
wag ¢josen a8 the most direct way for determining the total sfon.
Chror, um, if present, will be oxldsed to chyomate by bhe HCL é
but cals is rsduced with peroxide the iron remaining in the fefric
sta'«yaluminum will not interfers. The details of the meLhad
are ;o be found in appendix 4. The gtandsrd deviation for 12
dessaes of freedom is +0.042% votsl iron,

The cationic dron can be determined directly by First
dzstroying the blue pigment with cauvstic and filtering off the
ferric bhydroxide, or it can be determined indirectly by subbracting
cae complez Lron from the total irom, 1In ¢lew of the difficoltles
btendant with the corplete geparation of the cationie iran f{raz
she ferrocyanide wenbioned in past 4, the indivect method vas
chosen as most desirable. Sample 1105-38, a B-2L6~D type uut
without treating agent, wag amalyzsed b@hn ways,. The ¢ationic
iron was precipltated three time to free it fiom ren
It was then dried, igniteq, and welghed. The weils,

 for the chromiun prssent as found by an indeszndent dei sioTy,

The two method agresc very well., The direch method ze
Fe and the inﬁirect method gave 19.00% Fe. Yuese {igures By
mzpant to imply that the precision iz as good ss this. It aimals
indicates that in all probability, both methods are reliiadble.
it was not considered sulficlentiy important to ¢o the vory o
the direct method necessary for a statistical study of thase i
methoda. The cationic lrom 2s determlned indivectly Iror tha
iron and bthe complex ironm has & standard dzviation for 15 degrees
of freedom of +0.095% cation irom.

DUP050150593




ALkali Metals

The method consists of removing all other cations
and welghing what is Jleft ag sulfates. The method is ssseatlally
that described by Jemeson, (Ref. 3) wherein the pigment s gently
ignited in an eveporating dish, the ilron oxide remaining,
disgolved in HCL, removed with NH, ¢0H and the solutlon evapcrated
to dryness with a Little sulfuric’acid. An important modificalion
wag the addition of bromine water as suggested in CGarérer (¥afi 4).
The bromine water helped to open up the pilgment and cridsnd rny
ferrous iron to the ferric state. It was alse gbserved thatl
in the absence of bromine water some sulfilde was formsd resumavly
by reduction of some of the sulfate in the blue. This cuaseu
the formation of a small amount of lronm suiflde when the solutian
wag made ammoniscal. This sulfide hmd & tepdsncy %o rvn =htizZh
the filter paper and so complicated the reigval of the ivon.
After the addition of bromine water a few drops of 30% H, Opvare
added to reduce any chromiyvm to the trivelent state that may have
been oxidyed by the bromine, The addition of ammon dur hvdroide
then took out the irom, and chromiun in the pigment. Any
aluninum in the pigment would also be removed.

It was observed that the solution, supposzed to be
iron free, almost invariably contaimed traces of iron. Altcusn
this iron could be remcoved as the sulfide, it was found siaiiev
and qulite effective to evaporate the solutiom, containing ths
trace of iron, te dryness, and gently ignite. The iron was
rendered insoiuble by this procedure and the soluble salis wors
leached from the resldue. One such evaporation process vwas
gnerally all that wes required for the removal of this trace of
iron. n all of the blue plgments encountered, no furiLer ’
treatment was necessary. If lanp such as zinc, nickel, or (Le
alkaline earths are present, hyarogen sulfides and amoniuvm
carbonate can be used to taske them out, but 1n their slsence
hydrogen sulfide is not neceasaxry. .
Flame tests served to distingulsh between sodium znd
potassium. If potassium was to be determived in the pressucs
of the sodium, 1t was convenlently precipitated zs the potezzium
salt of & chloro-5 nitro toluene 3 sulfonic acid following tha
procedure of KCR-44. All of the commercisl blue pigments exerned
contained no potassimm hence this method did not receive ruch
abtention., The method For total slkali metals is desovibed
in detail in appendix 5. The standard deviciion for L1 Cegiucg
of freedom 1s +0.048 #Nag0

DUP050150594




Bince perchloris acld comreniently opens up an iron biue pig-
mext and oxidses the chromlum to chrowsie at the sams 4lme, dthie woshod
wis chosenes If is esventimlly %he saws ow that used for determinir:
total iron. An dmportant modificetion is the vapild ccoling of +he povel-
lorie acid solvdiom. Thiu is necessary 4o prevent the pertial reducticn
of the chromate ns oxplained by G. Fredrick Ssdth (Ref.5). An atiempd
wae made to titrate the chromate direotly with a glandard ¥ehr®s zeld
soluticn using barium diphenylamive sulfonste ze the indleator end phos
phoric acid t0 obmplex the iren, but the comceniration of ferric iren wes
8¢ high that the endpoint was slugzish and 111 dofined. Using e snloyel-
platiaun elecirode system to detect the endpoint did: not luwprove netters,
The higher axidetion potenisal of potassive pormon mrate was weed by
adding e« slight exeess of Nohr's selt end titrating the excess with stondurd
pesrmangsnaie. This gave su sndpoiut, though not ideal, sufficlently gpoil
for agourate work. 7This method ie deseribed im detatl in eppendiz 6.

The stendedd deviation for 16 degreew of frecdom de 10,0274 Orpfs,

Soms of thoe dathods suggosted iv the litornturs opened wp
the pigment by gemtle ignition followed by solutlen in hydrochloeri e’
(Ref. 4). Buch a method °  4id not geom to be based on sound chauliea“
princlples Lecauge of the danger of loss of 803 during the ignition
procegss. The identification of some sulfide iron using s slmilay pro-
vodurs Quring the development of the methed for toital alkell metsls
also stamped this method ss bolung unrelinble, It iz irus that the
addition of bromdne water would oxidize sny eulfids 40 awliute, obill pem
Hg® oould be loat before ozidation 4o sulfate.

Kappelmelep (Rof. 6,7} ouggested a mebhod for the alkeline
deetruction of irem blus in which the ferrocysnide waa desiroyed by
forming the mers stable mercurle cyamlde complex. He applied the methol
+o chrome greene znd we found it ¢ work quite well for irom blue plgmoiz,
Keppelmaier used mercuric oxide ne his source of merenry out we found
thet mereuric oxide sdded directly worked very poorly. It wag negemsary
%0 use freshly precipitated mercuric ozide, Aped mosteriel was far less
reactive » The method fimally edapted 1s a mediflcation of the origluel
mothod of Kmppelmelfer end ig demoribed in deiall in mppendix 7. Tae
standerd deviation for 14 degrees of fresdom is 30.065 %805, 'The
ignition method and the alkaline mercurie oxide mciuod wers compersd b:
ruming two semples both ways. As wme prsdleted, the slkeline meysuric
oxide method gave substantially higher results, 0.80% 803 as aguinst
1.28% 80a for one comple snd 0.42 as ogwinst 0.62 for another sample,

The alkaline merouric oxlde method wae checked by adding sulfpte tc 2 ing

‘pulfete blue and cowparing the expectad anawer with that obteined, The

expected answex waa 50 mg Ba 804 as against 62 mg Ba 804 obteined, Tiois
secun 1o Indlcate thut the method may glve slightly high results Lwh giice
the amouni of sulfete in & blue plgment ia never very large, sueh an

error pay be acoepted. The method was furdher shecked by having throg
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gomples run by an independent laburatory, the plant emslyiical Laderatsry.
Table 3 showe the agreement belween laboratories which e in keeping w«ith
the variations t¢ be axpected,

Semple
B=197-D 8048349 049 160
3"'216'3 $N~3321 103 Lok
%105-38 (Uatreated \
3‘215“” ) b3 ls L f;

This determination Is very diffiocult. Molplore iw whvongly
held by irom blue and attempiing to drive it off by heating, coussd oiie
desomposition of the pigment befors nll of the wber wrs driven off,
Toluere distillation does not séom to gob all of the medsture. It co s
off very slowly and long digtilletion periceds are regulrods. Nven ad @
arcuné 15 hrse. a small amount of additiomal wolsture gan be obtalned
fLor gome blue plguenias, Ignitien of the sample to lrom oxide sog ;
onlculnting the loss in weight other than that due to less of (CH)E i
has been suggosted {Ref. 3)¢ This 414 - nob vork becsuse the matuotd r.eove
in the dependent deiterminations mede %the procision of the molsburs
determination so poor as o Ye practically vorthless, Furbthormore, core of
the iron wep converted to Fesls vhich conld nob easily be sonverbisd H¢
Fegla, hence thers wuns & wixturs of Feglp aud Feslls in unknown proporiion.

. A simple dgnibioen in s cowbustion tube and an abismpt to
edllent the grose ovolved also falled. Oyanogen and polyvmers of cyancres
wore produced which clogged the absorpiion train snd gave fegulty thal
could not be sorrelated wlth woisture.

& wodification of the toluenc dlstbllation mothod was trizsl iz
which the blue pigment wes flvet kgulted whlle 1o the Flesk sguipped
with a condensaer. Molsture could bhe scen along the inslde of the oo’ wrop
welk but whem the ignited product was distilied with $olucne, > widstors
same overe BSvidentally the iron oxlde produced, woup sble to eduord sri
hold the molsture sven wore slirongly than irom dlus.

In gpite of the heat decompoglilon of irom dlue pigawie, i
mogt prosising wethod appesred to be ths lees in weighd o hesbires -
this putpgose, a Brabender Molelure. Tosbor was used. This dnglrvaeai
is cusentislly & drying oven with a bBelance atiached in such fasition
that the sample can be weolghed withoud rewoving It from the ovea. Hrylig
curves were ohteined b 160%, It wap obperved that the curves 21l ~of
the pame general shape as follovsl

&
¥

a4

o

4 lLoss
in Welght
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The rate for normal drying 4s roughly propertionael to the pereen:
meigtures remsindng in ths blue hones the alase in +the curys aheull o023
off snd eventunally becoms 20v0; LaSe; 2 hordzomitel Ilne, when thy .
iz 81l gones The faob that thes slops nover becomes zery avin ef5:v

412 hrse is strongly indlestive that dascomponition 3s dfeling o
Daoomposition iz alav Indleated when eomparing the amslylieanl vosais 2 40
heaxted and unhested gmaples ip tebls 1. The facd that thls rogion o
the curve iz essentially linewr suggests that it ray da pocsible to
sorrect for the loms in welpht due to decomposiiion ef the blue. To
meke this correciion, one sluply needs to extrapolivte the liasui por.iam
of the cwrve back € zero time, The percent loss in weight ss Linieys .o
by this extrmpelaled line s the percont lose in weighd correcta! fon
the less due to decomposition. )

§ loss
in Welght
Oarracted
logs in Wi

Tlmp

Graphe 1 & 2 show typlosl surves. It should be absaerved 4bat il
dooomposition retede low and in 80 case ghould Aniroduse a largn pos L
errors The tonlng blues are in a class by themgelves with z disilaes 7
nigher decomponiiion rate. O~40031 ig Imperial's A-4486, Cma7590 12
Lgperial's X~T12. Both C~4753%2 and B-152-D ars toning Bluo, Grsob 2
shows that the desonpeeition rate remains eenentlslly ftbe ssme, tith
poseibly & slight increase, evon up to 412 hrs.

Thin woethod waw found %o give results that covpared ¢ hin
experimental erver with the less In welpght aftor drying Sor re . o3
160°F, Possible oxcepiioas are toning bLluew wheve the decowpoeibon
rate is shnorwally high, This methed dmplles that the decoupeginion
rote is the seme in the prosence and wbeence of waters I4 i3 ef bovrd
emplirical and there is some evidense $o show that the meiliod giver Lo
rosults. In splte of lts shordcominge, i1 i3 etill a pood asoniyel
method and s congidered supsrior Lo the toluene Siwiillsntion meihod.
The method 1z described in detail in appendiz 8. The plandard duviatiom
for 19 degrocs of froedom ia $0,164%H30, ,

Drying over sulfurie scid at room beuperature in = wuovwm
wes aleo coneidered. Here ths shape of the curve was wmuch the e oy vlhen
drying at elevated tomperatures in that thers tze o rapid indil:n leos
In welght followed by a levallung off of the surve. OGrapk B ghesn a
typlesl curve., The witeapt was mede 40 show that it wes sluply o euriuion
¢f time, and vacuum dvyling would give 1he same answor ag drjiug us
elevated temperatures. This was not shown because ns seen by roleryi.:
%0 Graph 3, even st 1600 hrs. the lesz in welghl had only reachad 3,00,
Referring to the curve for B-152-D, Graph 1,the procend poisture by
the extrapoletion method is about é«ﬁ%. It should 2380 be obgerved
however, that the vasuum drying curve is s4ill rieing, snd all that n
he concluded is that 2o essentlsl differencs han been observwed In Lhe
ty¥pe of molature driven off duplilp wvecwm drying as sguined hwd drlvea
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¢ff durivng drying et elewnied temparaturcs., The dopression ir the
surve at around 300 hrs. wmp Lrought about by the imadverbent Lrantins
of the vacuum ailowing modature ladem air to enbter tho desigsnior.
It olearly illunirates the exireme cnre nacossary im keseping $heua
dried samples awny from moipturs.

Anbbher method considered wes the mlorocombusiion method
for total hydrogen. This method after correctiom for ths hydrogen
from the NHé would give that dus 0 water, Unfortunately the precisl 4

" off this method wap poorer thon that of the less in welight meothed tul 4

is signifisient that in all cases tho tolal hydrogen methsl gave higayr
repulis. Tablo 4 coxpaves these methodg.

CHRO by $HgO hy helative
Totrl B  Logs in Porosns
Sample Awmonde B Welght Diff. Ratle Differonce
1105-38
13 - 5.45 4090 258 1.132 30,8 —
Caleo 50-1750
g-47428 .00 4065 235 34075 9.3
Inporial A~4406
- 5a09 3ad8. 164 . 1.475  3B.4
Bw197~D
£D-48245 $438 435 399 1e8B% 372
Bt v
- 267 f.45 3202 102468 3%.9
- 22 5068 2450 10452 36.9
Imperial X~T12 :
- TheX1 30460 51 1a054  5:2
8td. Ultramarine
F450
48249 12460 13400 300 3.285 13,6 o

The standerd deviation for the dolal hrdeogen mobhol of
determining H30 im & 0.688% Hp0 for 8 degress ol ‘reedon which reant
one sould expect dlffercucesns grenmter them sboub 2,0 eioved 10 of o
infinite osumber of trisls. The foob thot the tobtod hydrogen metled 1o
sompistently higher ithap the Jogy in welyrlt melbof ds slenificiont o
there i inpufficient data to tell much about the magnitude of <he 4l Mferenco.
This ie beoguse the toirl hydrogen method has such poor progisiam, O
con concluds however that the 4oisl hydrogen method gives highor yesw iz,
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ren Outelde of the Frop Blue Heisenie

It is vonosiveble thet ecome of the setionde Srow in o
comaturelal plgmont is there simply as & besic Lorrie palt zuch zs 4he
sulfate, or siwmply as a hydrsted oxide, The problem of iis detection "r
made difficult by the fout that iron blus ic a ptroug adsorber and zm
atrongly hold on to such eationle irem. Boiling with hydrochleris acsiuo
onuped some destruotion of the blune, liberating iron from the pignent
molecule, hence that method of extraction conld nod be used,.

The method develeped Iwvolved the shoaking of the pigwent
ir su autcamtic sheking dewice with 20% by volume hydroshlorie sald
{80 ml Hgl + 20 ml Come. HOL). An overnight peri e of sheking was ¢herm
eingply for the sake of convenlense. The method prodably gives low
results but in view of the fact that tho amount of iron euipids of the
blue was found to be gqulte small, a lerge relative errer could be
toleratsd withoud seriounly affecting the resulis,

& sample that hed beon delilerately hested to cnuse zoue
degouposition wep corplotely auslysiged and the amount of cztlonin
iron outeide of ths iron blue mwlesule deduced from & conelterailon ¢
she equivalence balance gave a figwre of 35.9% Feglsz. The direct
deterwination by shaking with hydrochloric acid gave 34.7% Fepls -0
the method probebly glves resulite no lower than 3% relative, For
normal samples, the iron found outslde of the blue awcwnisd to emly
several tenths of g porcemt Fuglp hence the mothod wes consldered
puitable for this work. ¥For the complete mmmlymic of the hentod »nd
unheated seaple pes Table L Pags 3

Some sitention was glven 10 the poeglbdlity that egome of thia
iron might be in the ferrous simbe. No definite sviderco conld be fouod
for goluble foprous iront emd if any was prosent, 1t was presemt in ver:
amall emounts. N¢ ferrous irom outside of the irom blue nmoleculs wna
found in a toning blue phkudiod. Since thers ia felrly good evidence that
incomplete oxidation of the Ferrous aswmonium ferrocyanide takee plice
in the wanmufacturs of toning dlues, we san conciude thet this method
dose not meapure the ferrous iros in ferrous ammoniua ferrocyanide but is
a true mepsure of the irom unasesciated with the ferrccyanide.

The method ig described in detall ia appendix 3,
H. Dgtersinption of Ireatine Ageut

Work had been done back ln 1942 in developlng o method Jow
the determination of dreating egents such as nuphthenic acld in iram oine
pigoents, Thip method, (KCR-119) destroyed the blue with cousiie wund
sxtracted the treating egent from the scidified filtrate with poirolicy:
ether, A straight extrsciion of the pigment with pelroleoum other in o
Boxklet extrector did nod work, presumably becsuss the iron blue zo
ptropgly gdecorbed the truating ngent that the aslvent sovld ned resosr
it, The mothod was cusboreome eud consused o great deal of the cpurslises

tims. Tresiing sgents buve since been added to iroz Yime pigmenic
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that ere alkell insoluble hence siwply extracting the sclaified fildenus
would lese the troating agent in the fersic hydroxide precipitate, ki
required a modification of the wetbod to Inelude the ..« bresting arows
that sight be present in the precipilate hence the nethod became =iill
Bore cunbersone and tims comsuming.

Work was done inm the attempt to find & wized solvent whica
could sirip most any kivd of crgenic treating agent diroctly from ths
blue pigment. A 5% by volume mixture of scetlc moid in chloreform
{5 m1 HOAC + 95 ml CEBly) was foudd to be suitabile. Buoh a mixtwe
wae supsrior to chloreform alone or 40 a 5% by velume wmixturc of ncebic
seid ln diethyl ether. Tho acid wedium proeduced by the pcelic aclt sord
convert any sall form of the troating ageni 1o the more chloroform: pelisis
acid form, henve inersase the of ficlensy of the extraction. L 24 v,
oxtraction period wes suffiglent $o remove praciieally all of ibe Sreniia:
agente

One sagple gtudied, bled qguits soverely in tlie mixed golive
It 444 not bleed in on soelicwneid~ether mixiure, bui then the tr
agent ocould not be completely extracked, To get erownd thig &7 i
the saxplo was sllowed o bleed in the soobiowpoid ~shlovasform mdgbuv-.
The chloroform wan then evaporaboed and ether substitulsds Thle soused
floeculation of the bLlue making 1t poesidle to filter. The ¢lopn 11 . aie
then contalned the treating agsute The methed however, gave someubst 'ow
resulis. The flosculated biue plgment etlll contained some freatiag a swte
In one gsasple teated, this smounted 1o Jmg of treeling agent or to 0.5
treating egent in the plgment. This brought tho awouwal of trectdiy srod
vy from 3.47% to 3.77%.

The overall time required for the Boxhlet extraction methed i3
longer than for the KUR~119 method but it requiies lese of the oparaionz
time.

The following deseription of the brief experiseate por Lovad
serve to Justify the clailmg made foxr thoe mothod,

nt 4

Solvent ~ 5% by Vol, HORc in CHG1s

3 groms B-2L6-D extracted 16 hro. yiclded 3.52%
exbracted,

Add&itionel 8 hrs. yielded 0,222

extrachede
Repeat for a atralght rua of 24 e,
yiclded 3.67% sxiracted.

Bolvent - CHCls mlone

3 fprump Be23éD extractod 24 hrs. yislded 3.38%
extraotod,

Hotes» Thin 1p lower then the rusults of experimcnt .

Method secording 40 KUR«11%,

Bemple Be216-D - 2.9% extrached ‘
_ Hotes~ This i much lower theon the resvids of wgoea’ ewi 1,
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Solvent ~ 5¢ by Vol, HOAe in CHCls
3 grams pawple Be1661-D axﬁracteﬁ 24 hree. yielded
2.97% extracted.

Tha extrasted pigmont was uamined for »
treating agent by decompositlion with ceusiic and exiraciion of both the
acldilied filtrate snd the asidifisd precipiimte. The amount found was

0.09% treating agert,
Notes= Thig Indicates that Lor all practicel purposes
21l of thoe treating agent is removed.

Bome evidenoe has besn edeumuelabed which indlcates that it 1s
di2ficult to extrast the trenting agent from irom blue pigments, that
are high in molsture, (10%). Better results ars obltained if the molsture
content is brought down to ar ound 5%, This point will besr more investi~
geting. The drying cavmot be sccomplished by heating the pigment because
soge of the trevting sgemt will be driven off, Drying over sulfuric
zeid in 2 vacuum muat be done and sinoe this is a slov process, the totel
dime requiraed for a determination is incressed by several dayes. The tetal
time roquired ie then around 9 days but a good deal of that {time is simply
extracting and drylng and does not teke up the time of the operator,

The method iv detall ¢ given in sppendix 10,

For & simple dlgcussion ¢f the use of siatistical wmethods sce
Ref« 8. HNo attempt will be made here tc discuss the complete significience
of ths stalistical terms veed and referencs ghould be made to the sbove
mentiomed reference o to some wtanderd texi on statistical methods, The
fellomng discugsion sluply Qefines the terms and indleates their application
$n ths data of this reporte .

The' $tandard Deviation®, designated by +the syubol ¢ is a
weupure of the precigion of a method. 4 ge & moans poor precislon,
Ths squars of the "Standard Deviation", ¢ ip onlled the “Varianos", V.
Ths best estimate of V is obtsined by the formuleg

Sun_of Hauaros

V= Bogroas of Froedom

The "Degress of Froocdos® (nvd] is Cofiued aa one lsas the
wurker of Independent meapursmsnis N

The *Sum of Bguares® is an gbbrevintion for the sum of the
84y YEY »:rf who deviation of the mweapurements rrom their arithmetic mean™s
3
E Quy = w)‘ w Suw of Squuves
53
hore wy= The tpaividie) velues of the u measvrexenis,
n = Numbsr of mesourelewnta.
¥ = Aribbmuiic mesn of v n owergurasents
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The formule for *¥* 4hen bagomnes,

(’ﬂg”‘;) £

EM"

¥

nwl

Angther formula for V whioh is mathemailcnlly loeatioul
with the one Juesh given ls,

3 Yfi?‘

Thia squation is simpler for large amounts of date bacsuse
it goes not involve sn average but simply the squars 5f tho sum and tn
sun of the sguarss.

s =3 .‘1.“““

The data of this psport conslsts of relallively fow mesg rewe

mude on & number of different samples. In this cmse the beny zebioate v
¥ i given by the geuviion, :

. Lo . Ba [T
Zh wean)® e D (R T O S (go0)® 4 2 (giel) ¢ ome
ial i izl *3 = 3 el &

Ve ™~ o { - =~ Lt : w
an' - j]:!-bz“na P y--q,‘ms - j:;‘g.{a% - 3:2", ——re

where By, ng, 28y N4 ~= = The nusber of determimstions Yor 4378 %
pamples dealgnated, 1, 2, 3; &

Wis By ¥ye By = The individusl moocursuerds of ths
e a Ly 25 3 4 vemples rompoctively.
W, %, ¥y 2 = Arithmelie means oF the valuns vesnvens

BY W xyy Fye 8y

Since the sfandard deviation is not dimenslonless bub eavriec
the sams dimensions as the terpe © oz which It de derivsd, changing the aniig
of the torus will proportiomutely change this volus ef Hhe sbondard dev sfiom,
For exampley, “g%, for the wl. of Ce (50¢)3 solution roguired fo $¥dralc
the ferrocyanide derived from an iron blue pigment s 3 0 26%.m. 10 &9
iz desired o express the resulis in terms of precent Fe {(Hjg fnstsad - £
8l Co {804)p, the wtenderd deviation muet alzo bo changed Lo wha now
unit basigs. The sversgo 21 of Ce {E04)g io 30,67 ml snd this gonvevsod
to Fe (CN)g is £5.66%, The sbendard deviciion will be clanged ncoore g
to the formmles

B65.66 © 10,65 * "‘“‘%“%%W”

oy

V65,66 '?30‘,65 ® (65,08,

o 2
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Thisz wethod of 4resting the variance end standsed deviatien

beoonmws. negessary wher the wvarlsncss {rom twoe independont mebhoda rre

sonbimed to give a thlrd voriance for ihs combinaition of the vwo metbhon-
or ghen the veriances of two meithods are %0 be compared, The use of
average figurss in this sznner will introduvee seme srror in the sSandss
devintion and variancs perticularly A2 the individoal meagursments wnry
gonelderably from sample L0 zample.

The verisnce of a determination which is in turn dependen’
on other determinatione will changs ns the mognitude 0f each of the
dependent determinationa change. It is sufficient 4o uee an average,
reoogud sing Its ludtstions end roalizing thet the vardation between
semples is not ewough to lnvalldate eny conclucione draws from the date.
When & single sawple is consldered, it Deoomes posaidle 0 uve tha
megnitude of the determinution of that particular gampls in delerminirg
the proper besis fur {the varlance, Thle shopld then bde doue and $io
average not use. It io to bo undorstood that whonevsr the ters sbandory
deviation or variance is used, whal is roslly meswt is the best seblmeil.
of the standard devimtion snd the best selimate ¢f the varlomse. The
true standard doviadlon and the 4rue variancs can never bo wbtsined
because then imply snd ifinite amount of dats, The fmet ithed & relntlsily
peall pusber of measwrsmends are mwade is properly tmlues dmho gonsldzrailon
in the stadlstical tables consulisd.

Other statistical relationships used pre ithat the variaics
ar he' dum ox UM, of two nwbers A & B ls equal to the sum «f &h
YEriRNoes. .

Vasn=VatTs
The variance of the avarege of n determizations is tien

the vorisance of a single determinetion, This meang that for £
dotermination in duplicate,

o

I% 1w an igteresting obeervation that the verisnce of the
difference beolween $wo sets of duplicate detorminations is the gone oo
the varlence of 8 gingle determination.

let ¥ = Varianos of a single determdnation.

Lot ¥p B VYariooces of the average of two deoterminetionc.

Lot Y3 » Varianoe ¢f the ¢ifferonce betwesn duplicuis zeis
of detsrmivetions.

+hen ¥
Yz u-zl-
gince 7
Vi uB o Yo« 'B
¥ ¥
¥s n—alv-. *...é.%..
o ¥ » V3
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This ralatiens}xip 18 useful in oross cheok work whers i3 io
desirable 40 have mome meagure of the expected devisiion betwsen dupiicate
sete of determinations,

No. of Daprees
Heoagure~ m. of Garu &slfa*tm Raquired Sws of (54
penta.... fox Bo aption Meon  Souerep ¥rcedom .

ERED 3 3040, 30481, 10,45 30,42 04001 2
Pl
‘ 3 L9055 ,2900%0. 83230 29.06,_0.0026, 2
Bel97=D
ab 48249 ] 31030, 31.31, 31.70, 21.08, .
M 32”‘-)3 31420 00,4335 2
Caloo~50-1750
4 30,83, 31,00 3103, 30,30 30,79 0.3422 3
Imperial .
. A=4406
G-48033 3
TOTALS 20

Samples mean = 15%,,&2_“@ 30.52

g .;)6,07231 = #0.2689 ¥l Ce (B0g)8

An everage persent fersocyenide is 62.05%. The variance saould
then be changed to this basiss

v = 0.07231 x _{62.0
62405 (30.52)

2

762 05 L 0#2989 -
862 05'0132989 = % 0,5408% Fe (G‘tz
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= Doproua
=l Be 08, equivalent Bum of of

: neube "
EM&__.‘- B o Na distilied Homn  Squargg Trescom,
w100 HO-1750 &

z: Wd@ 28 13 @05‘33 va;_,v,ﬁ.}u .
Cmleo 50~4070 :
2 28,07, 28,04 28,06 C000% %
Imperial A=4406
%;&zgg?% 2 292430.28030 285302085 o h
3 ] 2 28,22, 28,67 28290 s0013 e S
B
£D-41908 2 2699, 31526 BIA08. L0848 Y
1105-38
Untreated : 28,82 A
it ) & Ws;aaa ggQé?g g&;?& qﬁll? oo 8 v masorRs
Bel66)-D 2 ’ &' ¢ ‘
k1 N 2789, 2764 A ReoXxy R
B*Zl%*D
50-48322 2 27sB2..26490 27020 . 20288 S
Stande Udtra-~
narine #450 & 29e24y 23.859 380955
G=48249 28091 2900 L0835 I
Iapexiel X712
- . 25,65, 25460 2563 D03 3 ..
TOTALS e B 512 _ 280,20 2002 2
Baumle mean » 280,10 = 28,01 ad
io

Ve _0.3092 = 0,0L494
14

5 28,01 =Y 0.01634 o 20,1222 wl I G

Since this verlance vill be uged later iu gomnechlon 190 1
ferroeyanlde dotermivstion, 1% will be usoful Ho ezpress 20 iv g
ferrocyanide uwnits. The jotsl altrogem average is 29,100 o, This
when expressed as levrooygnide heocomes T3.36% Fs (G

&

Yoy g6° 002494 x P S
o 6 I oY
3 {206.01)%

v?a ‘ Béﬂ 031025

Sy3.36 = Y 0,2025 = 3 0.3202% e (g
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Bapressing the vesults in tsrme of %oifel nitrogen,

v?’?’lo ” O'@l‘@?'ﬁ % Wéégﬁmzz -

{28.01})

V29,108 0.01613

‘2?*10 o ‘0161613 =
pard veyariion £ :

L

Degroex
of
IR W R

2 GURT &

34053 0a0080 e e
3048, B0 e e

- 2 14,53, 14292 14,92 0,0002 .
Bothosy 2 1368, 13,10 3680 0.0002 1 ..
%;%68 2. 13.90s 13466 13468 0,0008 A
Untrented

»22 G 1382 13019 13281 0.0033 Yo
;:ﬁ:.igg 2 330508, 33058 i 3850 OACOR L
80 48323 3 180885, 320000 12068 3%59. 0e037F. oo B

Stand, Ulira-
marine $450
9

G=41392

2054k

hed 2 3&_.!;4, 19412 1%.33 O ﬁQQQ?. 3 S

Trporial X~712
b _& M&,&g 05 _l(} AT ,:’C‘QE i M“;,_“NW ——
23 209,36 148,40 Q.045% 0 G

Sample Mean = 148,40 = 14,84 nl
10

¥14,84 <0455 = 0,00433%
814,84 0004138 = #0,06431 ¢l Ne CH
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Since this varicnce will be used lsber to cnloulote the
variance of the ferrcoyanlde as debsrmined by total vitrogen minus
amionie nitrogen, it will be useful to axpress it im peveent ferrarciezal o
units, Es?reangng the sverage awmonia nitrogen as ferrceyanide gives

{4 .

ll.alﬂ Fe E’E
2

¥11,31= 04004336 x . (13.33)° =
» {14.84)

V11,31 = 0.002402

211,31 * J 0.002402 = 2 0,045 fFo (CH)g

o
X Exprossing the results in terws of persent Ky, where the
average velus is 5.78

Vi, 78% 0,004136 x (5.78)%
AaTE% B 3,54

Vg.?a = 0,0006274
#5.98 ~ ’0»00052’{4 = 30,02505% 3‘%&

Eapressing the results in terms of HaC whioch will Ye used in
the total hydrogen method for Hgl,

Vy1.54 = 0.008136 = _ (32,54)°
(14.84)%

Vii.54 = 06002502

811 I = 90&02501 = 30.05001 £ Ha0

The veriance of the pum or differenmce of 4wo measursmente is
givan by the squation,

?w =V ¢+ Vg

Applying this squation
From 11, B, V?3~35 for total altrogen = £.102%
From 11, O vll.}l for ammonle siirogen = 0,004

Therefore Vo3, 3p o 1131 = 0.,1025 ¢+ 00,0024

V.05 = 0+1049 for (GN) niirogen method
862,05 =Y 0,1043 = % 0.3233 £ Fe (ON)
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_and not dus to the normal verlations expeched wlth small muwowads of ¢

»24&

-

It viil aleo Do desirable 40 express the reslis In doows o2
£ Fe becuuse this gesbpd is used to determiye the cationlc irom. This
value 62.05% Fe (CN)§ it equivalent to 16,364 Fe.

V16,36 = 041049 » ..ﬁ%g??gm

V16,36 = 04007292

The statistical spproach 4o the problem in to eoupare i
vardances and then through the use of the %3” tedles (Refs 3} apcerdsin
vhether the observsd differance can be considered eipnificient, )
Obwlougly for & seell number of determinatioms, the vardence differaner
st be larger before 1t cen be sisted thal the difference ie signilici auu

Honce the dookuion s to whethor u difference ls slgnificisnt or zes
depends not only on the magnultude of the difference Lub algo on ks
degrees of frocdom.

From IL, &, ¥y for Ge {20432 Method = 0.2989 for 15 Jegrees of
froedom,
From II, D, V3 Tor {ON) #iltrogen Wethod = 01042 far 14 dogrecs
of freadon,

32{1,5 degrees of freedom) 0,2599 g r

B B ]

Vg{14 degreen of frecdom) 053063

Congulting the *# fables for the 5E prodebility point glvse
& limiting ratio for 12 & 14 degreee of frosdom of Pe53. The tudle
does not give the 15 & 14 dsgrees of frevdom as veguested by the cata
but 4t would give a limiting ration of even less then 2,53. We can
conclude then that the ratie 2.85 is significlent axd thevefors 5l
(CX) nitrogen method ig more precise than tbe Ue (80s)g method. %he
significience of the 5% probadllity polnt is that we wtill mum 0w rial
of being wrong to the extent of ¥ times out o '”é?egy AOC gl deslialol
mede, In other words, 5% of an iufinite zumbsr of rwties obaersard
would be equeld o or in excoes OF 2.53 even though the irve oty AT
The ptatistician must seb his visk. If ve bad wruted 49 be wrong eolr
1 in 300 biwmes wo would have uped the 1% probebility peint and tle
limtting ratic would them be 3.80. Thie is in cxeoss of the obmervsl
3.85, hence, the ¢ifference counld not be considored gignificient. .z ¢
rule, the probability point ie not comsidersd {foo much rigk in such
tsets of sigpifiolence.
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Ho. of
Msagure~

BRI G . BGLGE
Calso 50-1750 .
Galoo §0-4070 Z
Imperial 4-4406
2.
B=197-D
3 ' 4
E_'Sﬂ;%é 2 32:19. 32,20 39.20  2000) -
- 130 v
2. 409135, 80231 2036 20002 ..o ...
Be P . ’
M&B 2 38489,.39,02 .. 38,90 N0005 % A
B2 :
g0 48321 2 32:38. 33042 3903620072 b
Btand, Uliremarines :
402589 8. 302305 3,36 37a33 k0028 G
Belh2-0
Lot 8238 2 372305.37030 372300 .0 3,
Inperial X-712
= 2 360845, 36282 . 36,83 h0002 5.
I07ALS ' 24 241,420 430,38 0378 . .
Somple Meex » 430,30 = 39,12
13
V & 0218 = 04002138
13
or ? 59012 Y 0,002136 = 3 0,062 ul T4 C1a
) Comvarting 4o the basie of the sverage peroezd totel izon of
35.67%, :

V3z,67 = 0,002138 x _ (35,617
{39022)"
V35,67 = 0001768

635,67 = J0.001768 = & 0.04205% tetal rca
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The warlunce of the svam or ¢ifference of wo measuvreweite 19
given by the equutiom,

Vayn"WatV
Applying this ‘equation,
From II, ¥ V35,67 for tofal drom & 0.001768
From XX, D ?1&35 for forrooyanlide iron = 0,007292
Therfore Va5 67 = V16,36 = 0001764 + 0,007292

V19,31 = 0.009060

d hkias
19,31 = }6»00%60 = 20,09520% Te
B Biandard Devistion for Toted KIkhs Wetals Mothod

DATA_¥OR_BTARDARD DRVIATION
¥o, of
Henpure= .
wente - Dggroe
n Milligremg of Alkald tun of ol
)L Heted Sulfate Voom. . Squaree. Jugir s
Caloe 50-1750 '
0-47418 2 2§s2; 2503 264% 2421 N
Jaloo S0-4070 '
C-4 8030 2 2048, 229 219 2s21 L.
Tmperlal 54308 -
0“480% 2 23’.?; ﬁ;ﬁ,? 30-2 ’0.50 v e
ED=~48249 2 2501, 24+6 2449 Co13 i
BetED -
8D 47988 2 2845, 272 2949, 085 3.,
Untreated B~216-D 3 1849, 18.4, 18,8 1627 0.4 g
L:t%%% 2 1949, 1044 197 Del3 2
&7 7 & e F o ;:;_u . S
- BD 48321 2 1844, 12602 1703 2eh2 .
« ditromaring
w c"#&ﬁﬁa 2 1203., 14:3 13452 2«42 " oo
BperiaL A~]i2
Ownd 2 2 1801, 16,0 170 2621, i o
Lﬁﬁg‘ it T3 EST I 1 I S
Ugen por pample = _ 2A0eY.. = 71,05

10
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wﬁ?u

Hilligrams of alkall motal gulfato are converied 39 § Magl vy
the formula,

g slk, sulfate x 0.04364 = § Nagd
To convert the varimnce to & £ Bag0 basls it mmst be multiplied by {0.07764;%
Vipago ® 26202 x (0404364)° = 0,002289

lNago Y 0a002289 = 3 0.047BAL HagO

X BNEATER MEVIBTION o8 L0T4L Laramiue euhof
Bo. of . A
Hasgure~ Degrana
sowha Procont Hum of i
Semple B Chromivm ne Crg Op Mean Bguares Vroedom
Caleo 1§50
. 2 o,z&%, o.g%% 00283 0,000242
m&; : 6 04122, 0,123, 3"3? 0,129 0003149
» » ¢ Ve » eU: 2 o
D 4-3% 2 04264, 0.319 _..Dlgg2 0000513 L
) 3 2 04217, 0,222 0220 0,0000%3 &
B~216+D of‘ﬁ%""’“" < T mm—
8D 4 0205, 692!5& 0:254‘ : etzgg 00993;;‘&&”"” ’W‘
Stand, Ultramarine ——
450 G~4824 3 10009, 84933, 0,981 0.974 0,002539
Igporial X~712
%‘%ﬁ% 3 }:jj&g 1573, 3:0;66 1056? 0000017 ?‘_
GSw
Beated 2 04250, 09220 0250 0 e e
TOTALS 24 3977 0031270 1%

Sonple Yemn = 31,581 = 04457
24
VY= gsg;%gg_g = 00007044
i
= #0,02655% Cra0s

s =
Y 0.0007043
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J
’::» RSy )
Suwm af of
100 ) n BEo 0f Be 50g !Ew.x; Seuarsn Foouedom
Galoo 50-1750
- - 2, 9935 8a9 Sok 0,50 3
Calos X0~4070
€ 2 3&:3& 364&"_&_}502 9;:3,? ,,,0,,,.,.1* %ww,.,..‘%. e . o
oy}
Q- m& 2 8,3, 8.9 8,6 0,28 3
B-19%

%&9 g kaﬁ;é‘a 24,4 gﬂ'«eg 0*5aw-mm§‘. R
%_31%8& A 493&, 489 4"3.‘31 G059 NWM:E_‘ N
i 2166D 2 4306, 44.5 43C 0083 L
B-1661~D .

Lot %Egg 2 32255 30.2 33 .08
P21

-, g— 36’¢, 3303_ 3?&%’ 1&81 e oms wa—te s
Stand, Ultramarine
#4550 c-48249 2 7255 843 $o8_ 028 v
B=152=p
! 8 3 3ake Doy 208 8.7 2085 % .. ...
Isperial A~712 20,0
C-$7592 4 3401520565 2904e . 282 23,83 i
_TOTALS 25 6135 2Yke2 4957 L4 -

Bample Hoxn = _ 271,2 = 28,7
i
Vow 03,81 .7 3562
14
G | ﬂﬁ&S&%B&ﬁog
f 3541
Wlligreme of barium sulfatec are converted %o poroent £z by it

fobandia,
mg Ba 504 x 0.0 3430 = %803 .
To canvert the ms.ancc 19 & 3 803 bosls, 13 must be mulbiplied by (0..430)

£3
%

VgBos = 3.541 x (0.03430)"
““08 " OQMIS6

#6805 =Y0.004266 = 20,064, %505
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Detersdna~ ) Degresa
tdons Peroent logs in Welght Sym of of
- 1 hr. beating at 160°6. Nean Bqueres Iroedom

1t - o A

4 8268y 8095, 4250, 4:70 . 4,60 0,0150 5
2 F280s Be552 5230 . .. Fa55 0.00% 2
2o 3555 360 3058__0.0013 . 4
2 £480, 4,30 4,35 040050 1
3 6o58, 665, 6480 6.53 003 . 2. .
2,50, 5015
6 42703 BoT5s 8od5s 5000 4,83 0,303 5
2 3,40, 8,50 $.85_0.0050 3,
2 §,95, i 8,90 4292 040033 . 1
2 11,00, ES}"&} 30,90 Q'QQ,QQQ N
2 8400, 1,55 7,78 0.1013 1
2 30490.30.00 _ ___ 30:60 0.0200 3 ..
2 68,09 0.5095 19 ___

Mean per sumple = ,,._é@.am,_u . = 6298 H0
V6.9 = ,.,.Qgﬁziw = 0,02682

'6033 - ’ 0,02682 = ,"'.001638% Ha
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- Logrees
Sum of of
Feroent Total Hydrogen Mean B8quares FPreedom

ey e

W P W N 1,64 0,008 L
178, 1258 , 3068 0. 0%C k.
174y 358 e85 000100 L
2eT0s 367 1269 va,..t:sz)z:sg:W”‘_;a;~
1o125 2eT4 173 0.0092 3
2497, 1,89 1o93_0,0032 1
- 2 2471, 2,61 2469 0,0008 3
: 2;;5 ”éf§§§2§i"' 2 250, 2,62 2.86 00042 3
__TOTALS 16 __15.87 o0.0477 G
Mean per Bample = ,J%M = 1.984
V30984 = WQ%Q;%IZ,W = 0,005942

£1.984 ® iﬁ.ﬁOﬁ?ﬁg ® gﬁ;ﬁ??ﬁlﬁ Ho
Expressing the reoulte as £ Hed

1984 = _ 28,016 _ = 17.73% HeO

2,016

= 0,005962 3 _(27.73°
TaLy " 000RER = (1.984) %

By7.93 ™ ’0.4?51 s 40,6901 % Hg0
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detevedyed by Tohol

The varisnce of the pum or difference of w0 mespyuyrarcnte s
given by the equatiom,

Vian=W *?};{
Applying this equuilen,
¥rom IX L‘ ?1?‘?3 ® 004761

From XX U, vlz.5¢ = $,002801

Therafore f;?'?s - 13“54 o 8.@?61 + 00,0025
¥g.19 = 004736

36 19 S’ 90&?3 “ '&(3&6331 % Hgl

i ;
S A

From II, My ¥y for Tetal Hydrogen Mothod @ 0.47BL for 8 dsgr. ¢ af
frecdos

From IX, K, Vs Zor Loss in Welghi Meihod = 0.,02682 i‘ar 19 dgren of
frocdox

(8 degrees of freedom) - .
?LEM dogroes of frocdom) 0,0268%

Consulting the "&® tables (Refy 3} for tie If probabilily podri
gives o liwiting rativ. ¢f 4,14 for 8 and 1@» degrees of fresdom hengs wir
van comclude that the diﬁ’@rma@ in observed veriaunce ig signifieiont, The
loss in weight methed is wore procise than the tetal hydrogen methed,

l‘f »‘:}{:?
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NB~1144 mé’f*w% T4=75) 140156

NB-1166 » 23; 363 170-171

NB-1132 p

Letter 'rs.mka %o Hazke 6/26/45
: " 12/15/45

NB~1125 p 14031435 PLAGL4T
HB~1144 p 36-373 5456
HB~1166 p =73 20275 72-793 1713

NB-I144 pp 29-33; 52-533
HB~3166 p933 1

Iotal Chrowium

NB-1166 pp 31 38; 172. |
NEpll32 pll}

Ighal Bulfats

HB~1144 pp 16-25
HB~3166 p:aﬁ&wé‘); 925 1473 191-192
| NB~2132 pl90

Igkal ¥ator

NB=1144 pp 6-28y 57-59; 82-85

HB~1166 p36

Lottw wudcko to Hanke 6/26/45
w v 12/15/45

NB~1166 ppiO-61
WB~1182 p25
RB=1132 ppll3~114; 137-108

NB=1182 ppl2-19
WB~1132 p 132
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(1)
(2)

{3}
(4}

(5)

{6
(D

(8)

Dle Industrie der Cyenverbvindungen. I, Konler

Hendbuck der Anorganiscken Chemts Vol. 4 Sec. 3, Pagd ¥
Edition 2 (1942) ' :

The Anslysis of Blue Pigments. F. L. Jemecon Paint MIz.
P 161; Bepte 1942,

Fhysiesl ank Chemical Bxewination of Paiwbls, VYaralcl sy @ tousrpy
Colors., Gardner p. 1002. Bighth editdiem (1937)

Mized Perchloric, Sulfurle apd Phowphoric fclds end their
application in Awalysis p. 554 - G, FrofvickSmith Chawioel
Co, publication,

Amalysis of Ohrome Groonm snd Pigmenie of Similer Composition,
G.PeAy Kappolmelers Rece Trave ohim, 59, 7X1~18 (1931

dvalyuis of Chromate Green, Cu Ps As Kuppelwsier.
Yorfuronisk, 1’ 12"’1&, 35“36 (333‘3)

Suglysis of Variation, I. C, I, (Dyestuffs) Techaiosl e opd,
Mareh 16, 1941, File Mo, H5G24.
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I Bublect ~ Iron Blxe Pigments

Iz

ion ~ Ferrooyanide by Ceric Sulfmte Titration

III Priunsiple -~ The pigumont is opemed up with dilute eawotic znd tne
ferrocyanide produced tlirated with a elavdard soiuntion
of geric mulfate

IV Refevemce « MB <1144 p, 148-151
"Oerie Suifate™ Publisked by €. Predriok Seith Cheslsr) Go.
Augs 1935.

vV Beagents -

1
s;

¥
(5)

Sodium Hydroxide selution ~ 20 grews/100 wi
Hpdrochloerie acid « conce Cofe & 20.1F
Btanderd oerlce sullats selution 20.1M
Argevous oxdde O, Po primary standard
Todine momoghloride polution $0,005%

To prepare dissolve 0.279¢ KL ard 0.178g idx
in 25% ml wyber. A4 all at once 25% =) core. WO
Thie selution com be tested for egquiveleman puiss’ 3t
by adding small semountes of KI & XiOs and obpesvni.
the brask in the potential wiw uelng a eniovsl -
platinum elecirods systam, Buch sdjueting 45 vou: 1y
not BECLBBEIT .

Baudumont ~ &n slscirometsr smployinge pladtims ~ cflinrel

slectrode systom sucy ss the Figher tidrincse-.

VII Procadure - Welgh 2,5000 g pigment intc a besker. 4éd 10 @i o
godium hydroxide solution {20g/100 wl). S4ir uriil taz
iron blue is complotely dbsiroyed amd the precipitete
conelste only of ferris hydrozides Warm gently i€
necszpary t0 affect decompooltion but avold excessive
nesting. Trasefor completely to a 250 ml volumsirio
fisnk and wake to the mark, Filler through a dry fill:w
paper (Whatman #41), discarding the first 310 =i of
ilerates &%y somewhst more than 100 3l have heow
filtered, pipetie 100 ml of the clear Liltrate imvr 2
bepker. Add 15 ml of concentrated nydroehlorie seid
gnd titrede immediately with slandurd aeric evlfeio

golution uslng & platinum = calomel eluolrodo eyslen
debect the endpoint, The endpednd ¢4l be indlesbued 3
a sharp riee in the pobewtial. Run in dupliceto einrid

&
e
&
S o
%

&%

with avcther 2.55 sample.

Repeat the determdnetlion luainz 8 2.5g ‘eample Bt sk
the volume to 500 =3 instend of 250 wl. (lote)

KOs Thie svables & correction for the valure
oocupled by the precie’iiste. Thiz currecc. or
ie not great and for most work, can e
neglooted, After its magnitude iu once
astablished, the determinations st coundls
dilution uesd not be repested, vub tre ¢
corrections applled o 21l deternirnetinre.
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bet A = w1l Cw {80g)prequired at the 250 ml dilutien,
Lot B = ml Co (B0g)grequired nt the 500 »l dilutiom
4 = I8 = Yoluwe avror for the 500 sl d4llubien

2 (A~28) = Volume error for the 250 ml dilution
Call 4hie velume ayror Ceo

4 = 0 = Corzevted ml Ce (BOg)n required for 300
. 250
of the pewple weight,.

1% may also be obtained directly fros the followings
48 =~ & = oorr, w1 Co {(804)g

yentdg

“nowsrws

prrected) x 20,2113 % 100 = £ Fo (cu)g
Wte In eliquot

" Sanple

The theorctical amount of Ce {504)p required to give n 0.1y
solution ig 33.23g/Mter. Xf the qualiiy of the avellablo Ce {S04ls 35
unknown, & trisl poriion chould be prepered by pasting womendiat in sxt o3
of 8.3g in gome como, HyBlg, diluting with water, £iltering, end witir-~
t0 & volums of 250 ml, This chould be roughly sbmnderdized by the =olord
outlined below and from this datum the proper amount of Ce (804) 5 is
splovlateds, and used L0 prepure a more nearly C.i¥ solution. Homs
ceric sulfaté purchased irum the G. Fredrick Swiih Chcwical Compeny
required 110.8g in 2 liters to produce a 0.103868 solution,

Paste tho required empunt of Ce (504)m in £ 56 ul of comes HyS0g.
Pilute to womeshat less than 2 ldters and heat wndil no more will go
into golution, Filier, preferably through sintersd glass, and mak: to 2
liters, '

X Blenderdisetlon of Oerde Sulfabs Solution vslng AscQn

Acourately weigh & g Angls primnry stsnderd previously asicd a%
110® « 120°C, Dissolve in & 10 ml Na OH {20g/3100el) plus ctous 40 20
distilied water. After the Asgls ie completely dp soluifice, dilnte %o
400-500 m) and neuiralize with 30.1M hydroehloric acid, veing & arcll olvdp
of indicator paper added to the smoluwbtion., Affer the solution de dipy Jy
acid, remove the paper with & sbirring rode Riuge both rod wad parer,
and tranafer the solution compledtsly t0 e 1 liter volumetric flask,.
Dilute to volume., The norselity, of the solution =411 bo 0..011%,

Pipette 50 ml of thie solution into a besker. 4dd 250 =) wvtos
and 330 ml conc. hydrochloriec acid. Add 0.5 ml Sodine monochlovice {21.0094),
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mséw
Heat to 50°C and titrate with the coric sulfete solution. The endpoin’
is detested potentiometrically using a plzotinua » salomel eleghrode eyoiosm,
. & sharp rise in the potential indicates the endpoint,

The Ge (B0&)2 normality is calculeted fyrom the squation,
K of Co (804)s = I

- <'.. AL IRAE

3 of Ce (80433 w
ml Ca 130:53

or

Dissolve 2g XéFe (CN)eh 3830 (HOIE) 4m 100 ml waters A2dd 10 2l
cons, hydrochloric moid and titrate immedistely yith ths ceris sulfute
solution in » mamner siwdlar ¢0 that of & Fe (ﬁﬁ datormination {sr6. 7L}

m‘ Potassium fevrocysnlde trihydrate cau be consldered o
primary standard. The orystals ghould not bo unduly oxy -
$0 dry alr. If they haveo a white and powdery appesrance,
they may heve lost some of thelr waber of hydrailor aad
should not he used. 7Tho water vapor pressure of 307 H,8( 4
will prevent the loss of weher of crystellization end “hs
crystaly of Ko (ON) -3Ha0 may be kept in a desfocator
over 30% HgBOss Praastically, simply keeping the CP.
eryetals in o well stoppered Lottle will mufiice,

The nermality is onleulated from the squation,

N of Cs (80g)e = __gromp of K& ¥ 30
0.4224 X =l Co 39& 8

B of s {B0a)3 8 Q0473
. =l Ge isogfg}”

>4
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I. SUBJIECT « Trom Blue Piguents
3. DETERMINATION - Tobal Kitrogen

iil. Brinoipls ~ The sonventionsl Kjeldohl method is used 4o oonvert
the niirogen in the sauple to smusnis nitrogen and ths amzonir
ie diptilied into an excose of standerd scid, the reminiaeg
acid back tlirated with etandard alkali, A sontral 1z rus
uging resgent grade asmonium chlordids teo evalwsts poy loos 7
ammonia during the Qigestlon snd dletilletion procedira.

IV. REFERENCE ~ N, B, #1166 po29
Yo  BEAGENIS

1. Svlfwrde acld » Cp Po Concs
2, Copper oulfate » G, Py Uryet.
3¢ Potousium Bulfate -~ £, F, Anhyd,
4, Mozay zine or siace ghed
5« Paraffin
6, Btandard sulfurie soid solution (30.38)
7 Standard sodium byivexide solution {20,738}
8. bAmponium shloride = G. P Grosa
9, Methyl Red indlomnior « 0,028 solusien
10. 8odium hydroxide soluilon (40g 107081},

¥i. ERQCEDCRE

Agcurstoly wolgh u Qof=g. sexmple snd vrop dn & plece of filiw
puper. A sheet of 12.5 cm 40 Whatlman in suggowiod, Placo the wripueld
sagple in 2a 800-mle Kjeldshl flask. £44 loegramg of petnosium sullokhc.

& emall orysial of coppcr sulfate, end 25-nl., of Gono, Hplilse. Bigeet gy
8 low fleme turning the flank from time o time unitil a pivsy solored
polution resultp. Thls uevally tskes about thres hours. 5llow the

flask te cool bul do not leot 1% atend much longer than ks tise negeryn.y
to cool it. Add 350~ml. wabor and a Fow plocsa of mossy zine ev oin

shod {Note 1), Carefully add, down the ride of $he fiagk 4o wvold rmini .
125-w)l. of concentrated sodium hydroside solution., OComncot 3¢ a

Eleldahl ghill avcanged t0 rzoeive the &odillzds lrdo 40
sulfurie reid (20.38) conteining 3 drope ¥elhyl Red indic
48 woll-gonnected, shake $he flask Yo 2howcughly wir. ©
and #etill ever about 34 of the solvwiton. BPask tdivate the eco
standard scid with & standord solutior of sodium I ¥ :orddo (30.%%.

Run a contrel i & memmer miziler te o deteralostion Wt
inptoad of a smmple wee ap smount of £, P, smeondusm ehloride doded =%
110°C comparable to the nitrogen presont in the sawpls (Note o). Goleoie
& fackor “¥" {pee geclion ¥II Galowluiiceal.
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w3

Determine the allali equivalent and the blank coelleétively by
running through the regular procedure but without using & sample, Lot
the ml. sodium hydroxide reguired for 40-pl, of sulfurie acig under tho .«
conditions be called “B%, :

BOES

1. If the sample contedns s treeting agent, it ic llable to
frothe during the dirtilletlion. Ususlly the iremfing agent is destroyed
during the digesting of the semple but oceasienally enough remsine to
sake trouble. Alsu the sample pometimes froths sven without a treating
ggont, A ssall amount of paraffin added gt thds poind wlll help cub
domn frothing. What is oven more effective is an infra~red lump held
slose to the neck eof the flask. 4 codil) of wire po fashioned az 4¢ spixwe”
up iauside the neck of the flask wlse dide in broekiuy the bubbles ss shey
rias.

%+ The sontrel should glve very nearly theoreiisal ropulis so e
great orror is intreoduced i£ the amoumt of mumonium chlorids used devial-e
from the equivalant in the sample. It im recommended that if dthors is
interest in both ammonla nitrogsn and total altrogen, the smount of
ammontum chloride used in the control soms midway beiwesn thnl cusgbrwerity
found in en amsoniuk nitrogen and s total nitrogen. Using e Cuff-ge osrip s
for total niirogen, and a 2wg. sawple for emsonie nitrogen, snd essuming
29% % as typical fop total nitrogen axd 45 N as typloal for weamis
ndtrogen, an amount of amwmontum chloride suitable for a conlrol is 15~

L]

The value of YK* ghould not be much greatsyr than 1.003
E = ml, of HeOH required to neutrallse 40-ml., of standard HpB0s vhile
moking & blank determination as outlined in the lamt paragreph of the
proceduree

¢ Of NaOF x.0.034 x K z300x
Tooe

53
- i

Co Caloulation of (CH) nitregen as Fo (CON)g

WCRen

(This caleulation prepupposes data for amuonia ritrogen)

RaOH_ for $otal adiirosenr) x Bormellity x & o 100 = % wdlllleonl v~
Bample wolght for total niirogen lence af tob: L
rdiroger = .,
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il JalR for ammorae nitrogen) x 1
Semplo weight for wmaonia nilrogen

(A-2) x 0,03533 = #Fe (ciilg

pplidy. x K 2 100 = £ milllequivalenae

of smmonin alirogen
n B
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I, BUBJECT - Yron Blue Pigments
iT. o A Samonia Rﬁ.trcgdm

I, FRIMGIPIE - The conventioual Kjeldahl etill ip used to distill

o?

the smmoada, from o sanple mude alkalines inte en excen:s
stendard wodd end bask titeabing the excess wiith slandsrd

5

slkall, A currectien is epplied for ihe swall amount 0f suwed :

produced by the slight deecowposition of the ferrocysnidic
Ivs FENCE - N, B. #1366, p. 36 ¥, B, #2132 p, 138,

A D)

1, Bulfuries asld « §, P, T
2. 8odiun hydroxide solution {40wg/100-ml.}
3. Houmay zine or zine ghot.
4o Paraflin
5o Stendard selfuric aold polution {30.3W)
6, . soddw bydroxide ° »
30 Smnonlaom ghlordde « Co P, Gran.
o Hethyl Red indiocabor

VI, EROCEDURE
docuratoly welgh a Zegram sowpls into sxn BOOWml, Kjeldahl

flagk, Add 300-mls of watsr. A4A 5-nl. Conc, HgBOg and mix Shovonghly,
Add a fow pleces of mossy sing or zine phot and garefully add, down the

side of the flmak o svoid wixing, 125eml, of cvoncentrated zodium

hydroxide solutiom (Note 1)s Comneet to a Kjeldaid still erranged o
receive the distillate inte 40w-md, of standerd sulfurisc meid (H0.3¥)
esntuining 3 drops of Hethyl Red indicators After it is wellwoonnsaied,
shake the flusk to thopoughly six, Start the dlstillation snd Afstill
over sbout 3/4 of the solution. Buek titrate the sxeess siendurd acis

wiith standard sodium hydroxide solutiecn {(20.3i).
Run a cowirel in a monner similer ¢ & debersdnation but

ingtoad of a sample uvse en amount of G, Fo symonivm chiloride dried st

110°F, comparzble to the nitrogen present in the samole (Noite 2).
Caloulate & factor, “X* {(gee section VII Calsuvlaticus).

Determine tho alkpli equlivalent of the mcid, the blavk, and tue
amsonia formsd because of the dectmposition of the ferrcoyenids {Nose 2}
by rundeg a typleal irem blue pigment Lor enmonia nitrogen, f£ililay tho
distilliation flask beck to the origineal merk with dlsidilled waler, onéd
rodigtilling ianto anoiher position of etenderd eeide Ruepoeh Fhis pvrocednsn
three nore times and aversge the last three resulise Let this quaniity

.bo salled "E® and uge it in the oaloulations ay lndiceted in sgeetion VIL.
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1, If the sample contasing s treating ageot, % is lianble ¢

- froth during the distillation. A emall amount of peraffin added as thic

) point will help out down frothing. What is even more effective ig sn
infyewrod lawp held slose t0 the neck. of the flsek. A ocoil of wire oo

- fashioned as to spirel up inglde the meck of the flask also eids in

bresking the bubbles as 2hay rise.

‘2« The control sbould give wery mearly theoretical results
whothor run as & tolal altrogen method or an smmonium smitrogen method,
If thers 42 interost in beth, it is perndisssble to rwn ome coniral for
both and vee an suownt of asmonfus chloride miduay from that which wouls
be found a5 somonde nitrogen amd totel nitrogen. Using 2 0.5~g, sawple
for teAal nitrogen, and a 2+g. sample Lor ammonis nitrogen, end esswmlig
295 N as typicel for total nitrogen and 4% N ae typleal for ammomin
wdtrogen, snd amovnt of ammonlum ehloride suiteble for a sontrol ig O,0-p A%,

3. Prolonged aikeli dietillation of o ferrocyanide van produss
some awmonis by decomposziiion of the ferrcoyuanide, This amounts 40 abmy
Oe22 ml of 0,335N NalH, This ig quite consiant and after it is onoe
aptablished, 1t can Ye consideresd the seme for all samples and all
determdinations. Ita constancy and smount sre illustrated by the Zoilewiag

datas
Distilling ¥o (88} from
on Bilue yith congtie B
wi KeOH back titrated Lrom nl NuOH beck .
40 nl stendsrd scid Titrated from 40 ml Biand, ce’d
lst digtidietion - 31.10
—2nd * 30.95 31,10
/ ard " 30%2 ) . 31.12
&h w 30, 31,10
5t . 30.83 31,10
6th » 30,91 31l.11
AL ® 30490 .
) 8th " 30.80
Ave, 30; 31#10
31,10 mi

P ' 22 ul of 0.3353H NeoH

PEAES
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Ewp) of NalB roquired to newtralize 40-ml, of ziundary
EgS04 while making s bloxk detormivilome
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ARPENDIR 4
I. SURIECT, » Xron Blue Pigreuts
1I. [BIIRYIBATION =~ Total Irea.

131, PLE - The semple is opened up by gemtle ignition end tvret -
ment with hydrochlorie aeld and perehlorie acld., The
ferric iron ia than titrated with a standard eodution of

titenous chloride, ‘
IVhb REFERENCE - N, B, 166 pe 6y 20
Vo  BEAGENTS -

p Mﬁm”ﬁ.c aeld » G, P, Conce

2. Perchloric apid -~ O, P, 721

3. Buperoxod (307 Hy04)

4, Potassium peymenganate 20.1N

5. Titanous chloride - Stendard solubtion 30.IM

b Potassium thiooyamats solutien (15-g/100~m1)

e Btarch -~ potessiva fodide paper.

8+ Titration mixture, Dissclve 90g HnB0g.Ha0 in
650 wl wetery heat Lf necessary. A48 175 ad
sone, HgPO4 and 175 =l oono. Hgh0g. hilute
o 1 iitere

Vi. FROCEDURE

Locuretely welgh 0.4000-g. enmple into a flsek {500~ui.
suggested slsn). Ignite over & fres flame rolling the surple arou-d
in the flask during the ignitlon preoeess, AfLer most of the powpls
iz decomposed (Note 1), add 10-ni. Conce HCL and 15wwl. MO104.
Place o trap on the Lflask to prevent excessive lose of reguired fov
H010¢ fumes (Note 2}« Use gogeles. Continue the heabing unbil thn
solution aequires & clegr orenge «olor. Allow the nolution o cosl
and add 200em}. water. Removo trap snd heat $o bdolling until sll of
the free ohlorine 1l boiled off ap indicated by o negative test
with starch-potansium lodide papers Add O.5-ml, supersxel to reduss
chromiuve 47 asy. BoOAY updil the volume is £100-ml. b0 degtroy the
exsses zuperoxol. Add Seml, titrotlon misbure end a drop of
potassium permangaunste solutions If the porrangenuie is roduced;
add more until a falnt pink oolor persisis. It should nod take were
thar 3 or # drops. AdQ a drop of titonoue chlorids solution %o
dizokarge the pormangasste color. Do nol count this drop In tha
titanons chlerids titration. Add woter 4o a wolume of 3200~ml. &ad
A0zl . of Conc, HOL and Bilrate slovly wlik slendsrd $idanove ehleride
solution ($0.1M), Nesr the erde-point, add 10-wl. of KCRS soluiion
and slowly oontimue the {titretiou to the diseppesrance of the red
somplex thiocyanste color (Note 3},

HOIES

le It iz not nocessary Lo desompose sll of the blus beeau s
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the subssguent treatmend with HC10s will complete fhe destruchlon,

2. Porohlorig asid is safe when properly used bub to minisl zs
its dengers vhen carolestly used, gogrlew should Yo worn at all tises
when working with this smierial.

& trap of soms sord is nevessayy becense HC1Oe fumes tend 3o
carry off some of $he comgtituents of ihe sawple, Also the loss 0f
ivom, becnvas of the welatility of ferrie ohloride, ism prevombsd. The
Srap sust be a1l glass. No rubber or cork commections are peredessile
bocause of the explogive mature of perchloric secld whes brought lute
contact umdor certain conditions with orgenic mebericls.

b d1s311ling bead with a 24/40 steudard toper in gonmeciies
with 8 24/40 standard taper £t bottem boiling Plesk wakes a sablsfa siory
cozbinntion. ‘

3 The titration should be sarried out slowly beosuse the
reastion is sluggishe Thie is particulexly true near the endpoint,
The presemes vl the phosphats from the titration mixture further tends
%0 inkibit the reactlon. It im good technigue to add more potassivw
thigoyanats vhen at the endpoint. If a slight reddening of the zniution
geours, ihe endpoint was not quite reeched. If.ne reddening cecours,
add & drop of forrie Sron of about the same normality as the titmnous
ehlorides. There ghould now bs a reddening of the solutiong If mone
ocoure, the ondpoinit was paseed and the proper gorreotion shouid bo
applisd ap indicatod by the seall back titration with the ferzie ivom o

VII. CALCULATIONS
100 = & P
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3-3/4" din. suggestsed), Rendly igoite over m ,fma flams wniol

SUBJECT « Irom Blus Pigmente
BETERUINATION « Total Alkall Metels

= The sauple ia decomposed by gentle ignition Foilses
by treatment with: Bromine weber aud puperoxel., The hervy
meinly are reomoved wilh smmonium hydroxide amd the alkeld
wetels weighed as sulfabes.

CE ~ No Bo #1266 ¥. 93,

Yo Browmlne )

2., Buperoxel ~ 30% Hgldy

3. dsmonium hydroxide = GF Cuncamirated.
&s Ammonivm chloride « 1% Bol'n.

Ye Hydrochloric aedd « CP Consa

6o MNitric Aoid ~ CF Oouce

Te Sulfuris scid - GF Gong,

By Aumopinm werbonste » (P.

ZROCEDURE

Apovrntely welgh le-gresw into o poercelsi.a Craporastd

dng &l

eil

the blue has beon oxidiszed and the regldue hes o Brome Irem o -M SO0,

&vold dgniting such boyond this slags. Add 1S-ml, conge W1 and =
an a steam dath. Add cautiously 8 few drops of bromire spd eoatipua - .
for a few nminutes, Plasw e vibbed watceh glups over the dich, Twebl vl

#dd a fTow drope of supersxol 1o the dizh medntoining the waleh slzge "

gush a posliion as 1o prevent luse by spatiering, and condinve herting
wntil the goltuion S8 evapovsted o 2 low volume. Wagh dowm the sidss

of the dish with distilied waber as necespsary during these oporaticre,
Transfer 4o & bosker and dllute o £200-ml, Hest to boiling and boil

10 winutes. Add Cone, Amsonlum Hydroxide dropwiss, with stirrding, witdl
all of the iron is precipitated and the pH ig 7. Boil the solublon unitil
the precipitated is well soagulated {1 min}. Filter threugh = £41
Whatman paper or its sguivalent and weok with hot 1% HEL1 seluties,
Disgolve the ferrie hydroxide preelpitats ln asbout 100-ml. of <3N
hydreshloric celd and repreeipiiste with srmoviun hydroxide as  DELOT 3e
Filter and combive filirataes. Swaperste to a low volume ond cauwbiousiy
28d 250zl of Cono. HHOp. Sdfber the evelublon of oxides af :::’xtrog:m e
pubgided, continue the evaporstion. AddanohbersSi-wi. pordlen of Cenn

KEBOs mnd droeat as befors washing down the sices of dhe broker ss ’Ib’ﬁf‘"\n #
Troat with a third 250-w1, poﬁ ton of Coneos A0z By sov zost 2l of $a
armwordus salts phould have bees resoved ond the sddition of HNGs sheuld
not give rise to Further liveratlion of ocxides of nitrogen. Hovever, 312 Ve
reaction is puch as $o suggend mere awmoniuw melip, condliue the tro' -
menis with HHOg, washing down the gides of the beaker untll the fwirwr
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addiiion of HNOp causes uo liberativn of oxldes of nitregen. Evnoopits
%0 & low volume end edd 150-ml. Donoc, B0k, Agedn eveporste to o Lo
volume sud add a second $50wml. portion of Cono. HOL mnd ewaporsby %o
a low volumt. 444 r third pertion of Qong. HCI whieh, by wnow, shoale
not glve rise to the 1iberation of oxides of mitrogen, the nisratoes
bedng converted to chloridess If oxides of nitrogen srs produced,
continve the sddition of Come, HOL, weshing domn the sides of Lhs Doy~
ar until no oxides of niitrogen sre liberated, BEvapurets almost ¢
dryness (avold spattering) and transfer to0 & silica dteh by repsates
washinge with water. A sflice dieh 4 1/2" dia, is recomasndsd, £dd
6 drups Cono. HaS0s. Plaoe s ridbed watoh gluss over the dlsk and
evaporated on a steam bath to s low a voluxe as poseidle, Remews to
& hot plate and gredually inoreans the tempersiure, Finally, iguite
over & free flome pluying dhe flame over the endire dlek wntil BOg

. fumws no longer ere liberated. (Mote 1). Lemeh with hot weber aad
£ilter through mwll #40 Whatman paper or its equivelent inko & tared
silion dish. Wash resldue thoroughly with hot weter. 444 6 drops
Gone. HeBOs %0 the filérate in the dich and repost the evaporation

and ignition, 4dd o sesll smovnt of solid ammonium carbonate to the
rogddue in the dish end hemt uvotil the essondiz carbomate dlemprosnre
Repeat thle procedure sbout thrse tluwws. This destroys any pyrosulli:
that pey bave formed, Cool in a doslocator and woigh as alkelld sohel
suifates {Note 2). The identity of the alkall metal can be sebtariis:..d
by the cvonventional flame test. .

H3ES

1, This ignitiom oonverts the remaining irom to the oxlds mekin-
it insoluble and filtermble und eliminates the necd for HaS, Pex
the removal of certalin motals, it may be negessury %o saturate the
solution at this point wiih HgB ond add o 11ttle semonium sarbonete
before filtering. If thinm procedure ims necespary, ths additlen of
310=ml, of 0.022 aeludion of low ash gelatine vill aid inm the zoagznliien
of the sulfide.

2. The residus will wumally contuia & traece of iron which mar s
.neglected, If the amount le thought to be excsasive, the resicus
shoeuld again he lenched with hot water and the filiretion mand igal<ics
processes repaatod.

V1T CAIQULATIONS

% 100 x 0.4584 = filug0
Sanple wolight

% 100 x 0.5406 = %Eg0
Bample weighd
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AEEBNDIZ S
i BURJECT = Irom Blus Pigments

X, ATTON - Teted Chromium

Ixx, PRINCIPIE . » The irom blue iﬁ depbroyed by gendle dguidor
followed by treatment whih ?yﬁmuhles ies m*c; aud pLye
acid, The chromdum g oxidized dusing the parchl c:zfn:s EUN
troatment and 1t ig detorwianed by adding sn snsess of =
stendard goludtion of Molw's Sald, spd bask titesbing vis
a standard gsoduilon of permangsnate.

Iv.

PEE - Mo Be 2166 pp. 31, 38 KR - #1327
Ve RIAGE RS

1. Hydroohloric weid ~ CF conmy.

2. Perchloris soid « CP F0«92%.

3s Stondard eclution of Mohr's Balt {30.1N)

4y Btandord solutiom of Polassivm Perrenparmis
& (0.3W)

5e Titrstion nigstuve.

€« Btarch ~ potnosium iodids pager.

Vi.  PBOCEDURE

&eeumtaly weigh a Z-gram sawmple ints o Clany
suggeated size) {Note 1)e Ipnite over m free flame rolling
around in the fleek doring ‘fmﬁ ignition provesg. L8%er wnet of
sample iz decompossd {Hote 2), add Seml Cone. BOY down ibe alin o
the flask washlug down any pigaeat adkering o the slder,  “ganaerobe
nonrly Lo dryness Bl aveld speiiecing. 844 LS-nl Wils. dxio. 2
trep to the flesXx to prevort sxesssive lose of WOlls Tunwss apnd vl
at g tempéretbre somesnat In exeess of that reguived Por Hi0e Tona
Une gogglse (Note 3). Oontinus the hesbing unbil the soiusion -ngos
8 olenr wrangs colors Remeve frow the souvee of heat swd nllew
eocl slightly (A0 sec) ocovdicusly add = lidtle eold weter thea
the trap and then plunge the f},a*vk into los water. Wilthdraw lumasluiat: .y
end sgain plunge into the fee wnier whilo peirling the cunbenis o
the fiask, Add #0-ml oold water (Nebte 4). Ramove the Zlask fron tix
ice mater buddh wud wipe dyy, s6d 140-ml metuz. RBemove whe drep oad
heat 4o boiling wutil nll of the free chiorime Yo Bolled off as
indlented by a nepative test on miarch « potzssivm lodide prpsre Towl
and add 10-mi titrstiow wixdure. Add ox sicess of sitanderyg ¥Behe o
solt solution (30-nl suggesied) 2nd $itruie bhs excoss with chanrd
pormenganage 1o the £irst color changs, (Wote %),

HQIES

le ‘The smount of chromium hap besn known ?
The 2egram swmple weight suggested assumes sround
cmounts of ohromium, the smmple welghl cen be ent ¢

not be wovs than 2-graue beexuse it le more ATTNcwdl PO opon vl
sample and the Bigh comvenbration of {ervic irom makss Bna ";:"L.rz Sl

mors alffionlh.
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- eonditions with organic msterisle,

h8

20 It ig not necessery o decompoes all of the blue, in
fact, it 18 quite 4iffisult Yo 4o 80 beomuse vf an insufficient BupLR;
of oxygen inzide the flask. The sxmll amount of blue ressinming will
be eomplotely destroyed by the perchloric aeid,

3. Perchloric acld 4s sufe when properly used but to minie
rdze ite dangere whon carolessdy used; gozgles should be worn st all

times whén working with thie mmterinl.

A tray of some port is mecessury beocpuse HO104 fuswss tesd
to carry off some of the chromfume The drsp mmusd be 2ll glass, Ko
rubber or cork ocnnectiong are permiessdle vhem using perehlerie scis
bocause of itg explosive naturs when brought inte contaet under sortsin

Y

4. The solution wusd be cooled rapidly becsume it has bsen
obgerved that ths reduction yproducts or decompesition products of
porthlorio maid may reduce some of the chromlum. If the solution
ip raplidly cooled, this ocsours 40 & negligible extestt.

s For larger smounts of chrowium, 1t may be necessary to
add more than 10=ml. of Mohr's aalt, An excens is indicsted whea the
solution has & olear, gresnlsh color. The endpodmt is rather indistiast
because of the concentration of ferric irean., Witk a 1isile
sxpariencs, thamis ne drcuble.

VII.  QAICULATIONS
{m3 Mopr's sult x Norselity of Mobr's sali)eml XinOg g

733 5,200 | AR

Semple Wedght
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AFTENRIZ 1
b 23 BUBJEGT =« Xron Blue Pigmonis

1z, REINATION -~ Total $ulfetes

i1, ERINCIRIE ~ The ironm blue plguent is decomposed by boillng v
poddum gerbonate golution, The dron cysnide comples .S..vrs
converted to the mércury oyenide Complex with fresrly oo
oipitated HzgD., Bulfate is delsrmined on tho eeddified
Nitrate by precipitation and welghing ae bdariua euifas

W BIATGR

Tids wethod hup beon used wswwtully on quito g nund
iron blue sampliog.. The sulfate recovery when gulfate hes Deen wi
& sapple hes Beon good.

GE » Mo Be #1166 P92y 247

1. sodim carbonaﬁs » Go Pa Cryste

r - m‘;i golutdon

3. Bydrashloris aclid - Gouoa C4 Fa

4, Tellow morcuric oxide - O, P.

%o Ammopium chloride -~ G P Cryoie

6o Ammonium Hydroxide = S.o Pa 2008

7o Barium chlovide « 20% Ba Clg o2 HpD.

Vil  PHOCEDURE

Locurately weligh a legrom pasmple ints o 400-wl. weaker. Tl
15-ml. of JO% NogCOs solwtion and boil for at lomet § minvkss, Fiop r-
gome freshly precipitaded mersuric oxlde by éifsﬂm}.‘u.fxg Jeegrums ol S 7
yellow nerowric oxide dn & smsll anowat of hydroehlorde acid mnd than
roprocipiteting the oxids by ndding fivet sclid sodium covbomadte snd oven
precipitation starts, »dd & 10§ solution of godium carbomate wniil the
mlxture reacts basic de indlestor vepsr. &dd this merguric axide slveny
4o the dscomposed iron blue glurey and boil for 1Y sdautes, wmacing ’. a0 Ebe
giden of the bheaker ss notesoery. To test for the c@g’t vee Aophs u;i,
of the ferrocyanids, $ake out & small poriion of the siurey (45~
soidefy it with hydroshloric aeid. Let stend & few minvies, ¥
goler phould appesrs Add sodlum cerboansie golution %o rds +
until 3t de agwin alkeline snd roiura to the Lalh of the f'*m-” a
secording to one of the two Pollowing smltermate procedursz. 4% -
alternste procedure No. 2 is thought to be less itroublesvme {(Lube L.
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I¥ ne Tluz color appeared, add L00eml, of bromdne waber s4d

- boil the solution. Tesl for ackdity and if scid, sdd more sodium

carbonate solubion, Filber through a §40 Whatwan paper or e equivsl 2%

and wesh vith s hot 1Y solution of cowonium ehloride. I mowe of %ho

. progipitate sppeurr 1o sun through op 4L a alight proegipitede firss i

. $he filtrate, it may be veglected. Add hydrochloris ecid to the [81tx Yg

. {Cantion ~ use & hood because hydroecysnic acid ie liversted) umiil the

y golution tewts strongly scid and giert bolling to a low velume. Ulazy ws

' the precipitate in $100wml. of 33 HC1 {3:3) amd reprocipitate witr 3> fum
carbonate adding it first as & #0lid and when near %the nenivsl snird, W@
it as z 10% solndlon, 484 evough 1o make the polubion diebinetly hesi-,
heat to boiling, boll for & Pow mimutes end filter through a Whatran 1D
or ite equivalent. Wash {t2e precipltate with a ot 35 RHaCY sclntior.
“Aeidify the filtyate with hydroechloric noid snd combdne vith the furst
£iltrate,

Altaxnsie Exeseducs. Boa 2.

. If no blue color appesred, add S»ml. of ammonium hydrowide, birl
& fev minwbes longer and filiter thyough a F4C Whotwen paper or dic
equivalent. Wash the precipitate with a rovm tomperature Xf scintion of
sumonium ohlorides A slight turbidity in {the filtrate say be naglesis s
Add hydrochloric acld t¢ the filirate {Cavtion » uge s hood Lasusrs
hydrocyanic aeid ie liverstod) uniil the solutivr teate siromgly sois, s
start volling 4o a low volume, Diseolve the precipitete in 3IU0-ml. .
£3% bydroculoric neid {1s3), 4 certain mmount of the precipitsis i)’
resein as 2 whits yestdue. This need not be dlasolveds Senrwelpd Lote
sodium carbonate adding 3% firet se & s0lid sod woen pesr the ne
add 3t mg a 107 solution. Add emough to make the seludion fisid
nd bodl for o fow minutos.e AAd Jval. of sowmondlam hydroids and
for u few ninutess Filler through e Whatmat 740 paper ant wash
spmondur ¢hloride solution at romm dbexpevature. FHeglsoh auny ¢
precipitate in the filirate. HAeldify the £ilirate witk hydreeiivrl
and combine with the firsd filirete. :

Evaporete the combiued Pilirates to a louw volume {vntil crvatcle)
appoar or until the volwme 38 about 100-ml.)s, Togt the acidity dupiry k3
svaporation provess and 47 the solullon haz turned newtyal, add sor
hydroghloric acid, This eveperstion ifasures the yemoval ol all of shy By,
Make the volume to B400-ml, Add ammonium bydroxdde until the ep; earss- e
of & precipitate, Add 4-ml. Cono, HOL, heat to boiling and adl, drazifi
with stirring, 10eml, of 20§ Begiuw ohloride solutione Heat for 4 SRR
and let stand overwight, Filler flrough o welghed Googh erucliic cofaidng
an asbestoes mat and an ashless filtey paper disk (Whatwen £40 or eqvisnlent)
{Note 2). TWmeh with kot wmter, ignite, cool =nd weigh aus Da 5045,
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MRS

1. Either altermete progedure tends t0 give a cloudy filtretr
and the sepuration of the merowry ie incoyplete bub the smowmt resmian. ¢
seome to 40 dut litile harm, Alternmte No, 2 removes more of thu nery.ry
giving a clesnar ssparation and 14 1s for thils veusom ithet 3% Xs thouy $
to b lese troublssoms.

2¢ The filter paper disk is ophtional, If may sulfate deteruirations
are mads, it i convendent 40 vee m puper &isk which permits the yemuisl i thw
tulk of the BaBOg ash by eiumply blowlpg it cud or brushing it out, T
same nobestoes wad wmey them be used muny tlmen,
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AREENDIX §
1. BYBJECY ~ Xron Blue Pigmenls.
11, RUIHATION ~ Total modstore by lese in welight.
X1, & - The swmpie is dried at 8 constamt temperaturs of
160% ., Compomsation is mede ky loss im wolight due $o doowmpapie
tien of the blue by an extripolstion technigus.
Iv. RHEE - N, Be ﬁl:ﬁﬁﬁ ¥e 36,
¥o

Brabvender molabure testave. Thip is slaply an oven with ..
balanoe #0 attachked that the souple ven be welghed withoul removwing it from
the oven, The weight scals readm directly, %loss in welght.

¥ie 834118

The method iz adndttedly empirical. I+4 hae been appliec 3o
& Jarge numbar of iron blue pigwenls with results thet are bellevad 40 Wy
oupRrable
Vil,  PROCEDURE

Woigh & i&»gmm sample of phgment on the propsrly daxed
aluxdnum pan provided with ihe Brabemder tester. Plase in the 3raber o
sysw whkioch hns been preheated ho 1H0°C, Detalled directions for the i
of the instrument ave supplied by tho wanmufacturer mad should be vesselode
During the time of nenling, 8¢ gample shouid be lefh in {hs spucs

immedlately in front of the over door beoause experioxce has shown Sl
the temperaturs is a 1itileo lower in this position. The position of =1

samples 1z the oven should not be changed exsspt as 38 necessery when wlgbiag

the spuples, Afier the samples are wolghed, they should Ye returned 3
thedr originsl positions., This will minimize the effsat of a tempurciwo
verigtion in the oven. The oven door shouvld peyer be ocosped during tie
sourse of & determinetion and the oven should be keph away from dralis.
Readings are taken overy bour for the first 5 or 6 hours.

The deta ere plotied on regbilinesr eross scolion puner;
plotting time ss abelssa and persent loss in welght as ordinets. It - 0%
be obeerved that sfver the firgt or second hour, the curve will ™o
onventially & streight line and will be almost parollel with the abeloy,
fHote 1), Laying & straipght sdge elong the lineoy pordion of “be oo v
draw a line which will dntersect the ordinuto, The percest lose Lo .. 1%
as indicsted by the iatersection of this 1ins is takeu as Lhe perteny
moisiure in the blue {Note 2}.
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1. There wilil be a consbant lose in weight dus 4o the
ddoonposition of the biuve., This will give the linear poriion of ilrs
surve a slight sloge. The mugnitude of this slope will deperd on the
sature of the blue, being quite large for toning bluwes such ce 21507,

2¢ This exiyspolation to sero time elluwlnstes the decomyoniv: m
effect of the bWimnss It hap Leen observed that the loes in weighi, o0ty
drying for ons hour, ia reasonably olose Lo tkis extrspolated ilpave.
henee for yroutine avalyses, it may suffice to use the pereenmd lops in
weipght after one hour at 160°C. sp the percent molsture in the sempl..
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I. BUBIBCT ~ Irom Blue Pigueuis
THATION » Irom cubtside of the Yron Blue molecula.

111, EAINCIPIE ~ A ssnple iu shaken with 20% by volume hydrochlorin
s0id apd ths iron in golutlon iz titieied with s standard
solution of T4 Clga :

19, BEEERENCE = He Bo #1266 p. 60-613 Mo B, $1132 p. 187

Y. HEgEmWIS

' {1) ERydrochloric A¢3d ~ 20% by volume. {(80ml Hy0 + 20 w»)

(3) Potassium Thiceysnete solution - (15 g/100 nd)

Gone. ml)

13) Titenous chloride etandard seiution $0,1H.
Voo EROCEDURE

Weigh & 5§ gram sample into a 125 »l glase stoppared Tlss .

Pipette 100 ml of 20% by volume bydrochloric acid, Sheke owerrighi

{236 hrs.) in sn sutomedic cheking device, Let stand uwntil soms sobiliag
haa taken place {(£2 hrs.)s Decomt imto n 100 m) centrifuge tube, nhooner
the tube and centrifuge until the swpernetent Mould is elear {247 sdi.l,
Filter through a dry #3 Whatmas filter paper or Its equivaleni, Aisendd
the first 15 @l of filtraie. ¥Filler somewbnt in excess of 50 mi.
Pipeitte 50 ml of the filtrate iubo & ewell flask. Add ¥ ml of bue

EONG solution and titrate slowly with 30,1N Ti Clg soluwiion %o fhe
dissppearance of the red ferric thloeyonate complex.

Vil.  QALGULATIOND.

0 0798

fample Weight in aliguot
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5y P ERINCIPIE =« The treating mgent ie extracied in & Soxhlet
extrator using &« by volume molution of meetic neid
in chloroform.

Ve NCE » Wo By #1182 po 12-19 W, B, #1132 p, 132

Vo BEAGKNTS -

{1) Acetic feid ~ Glgcisl G, P,
{2} Chloroform

Vo EBQCRDURE -

Accurately weigh three grame of pigment end wemp in o

Fleoe of #40 Whetman filter peper or ile squivalemt. Pluce in an
extraotion thimble and exiraoct in & Soxhledt extrator fox 24 hrz, - 1f
~ the golution containg piguent pardicles or filler paper Iibvers etz. I

should be filtered, Othervise transfor to n boaker and ewaporste ¢
& low volure on a stend beathe, DTranefor to n weighed ewaspornting dish
and evaporate 1o drynecs.Aveld excensive heanting Lecause some troubis:
sgents have rather high vapor prossures, Place in g vaouum desgleselas :
over sulfuric acld and éry 1o ocomsternd welghts This wlill uweanlly tale
no longsr than three days.

HOIE

-

Bome pamplos bleed qulite badly becruesn of the nature of
the treating ageats The effect of this bleed aaw ve miniwlzed by ecwvn:arediag
woet of the chlorvoform end substiftuting diethyl sthers Thir often
time flocoulatos ths iron blue and 1t may now be flitered., 10
2ildration ie atill difficult the ether suspession may be centrifuged ,
and the practically clear supernatent liguld filtsred through a #3% Wwbmea
filter paper or ite squlvaienit. The smmil smount of plgment separat-:
in thie omaner will covtain measuwrable amouvots of tresting mgert. I
greater sccuracy is requived, this pigment should be refeniracie.
in & mevner similer to the first extroctions

¥iIe CLIOUTATIOND

of 80 =« % Organic Troeding Agent,
Sauple Wadghd

-
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