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ABSTRACT

A procedure is given fofﬁésﬁi@iﬁidn w>

of titfanium dicxide in Papér,’whefébff‘;;‘

ashing the sample is omitted thru,simul-,f'*

taneous destruction of the paper and "fﬁffk
solution of the titanium. This method
is compared with the standard methods R
of analysis in regard’toitimei:gqgired f  |

‘and precision.




A MORE RAPID ROUTINE CONTROL METHOD FOR THE
DETERMINATION OF TITANIUM DIOXIDE IN PAPER

Literature Su:vey

USE ANWD ADVANTAGn OF TITANIUM
High Index of Refraction

Titanium dioxide is widely used'iu mauy\varietiesuof
paper because of its high index of.ref;soﬁiou and high -
brightness. When it is used in meking,oaper,vit éives"'

a white sheet with a high degree of opac1ty.)

Fillers w1th a high index of . refractlon have a: grest-vj
er light scatterlng prOper\ty and w111 consequently in-
crease the opa01ty more than w1ll flllers w1th a low ‘
index. Titanium dioxide has an - 1ndex of refractlon of
2,71 as compared with clay 1. 55 talc 1. 57 and chalk |
1. 66(1) If a mineral flller 1s used Whlch has about
the same index o; refractlon as that of cellulose,~
namely 1.53, there will not be a great 1ncrease 1n opacity
unless large amounts are used. Table I below shows'{#“
figures giving the relatlve values of tltanlum and cla&.,
These figures show that even when over three trnes the:'
amount of ‘clay was used as compared Wlth tltanlum,,the ,f”
sheet had a lower brlghtness and_ops01ty. W.:R. Wlllets
stated(2) that one pound of titanidﬁ'didxideﬂisgequivalent'

to 16 pounds of clay in opacifying effects.




Relative effects of titanium dioxide and'clay in

- paper.
% Filler % Opa01ty % Brightness
NONE vuvvvrnennnonocnnnn, e 830 - 82.8
 Titanium Dioxide-(anatase) 3.0 91.4 . 86.0
Titanium- barlum com0031t . C
(anatase) 6.5 90.0 86.1
Clay .ivvveersernnneen,.,, 10,0 88.4 - B84.3
| ~ Table I

. Taken from Barksdale, J., “Tltanlum", page 389,
The Ronald Press Company,_1949

Titanium ﬁioxide (anata;e).;. $.21 215 per pound

CL18Y - v enrenrennesnseinssnenss 200880153 per pound

Talé.........1.....(...)..... .dl255015 per pound
R , Table‘11(3)' |

Price of flllers as glven in the Paper Trade Journal
October 17, 1952. '




Angh Cost of Tltanlum D10x1de

The cost of titanium is con31derably higher thank,
vtﬁat of other fillers. Table II on' page 2 shows the "‘
cost of fillers per pound. . A m111 u81ng titanium in
"their paper may use from between $50 OOO to %100 000 -
worth per year. At this cost it would be Well wortn
their while to invest in addedAlaboratory equipment,
if necessary, so fast routiné ééntrol'tests éould be
run. Even though a much émaller'émount‘of_titanium
than clay can be used to give"similér resuits, an
accurate account shoulé be madé’at'all‘timés to pfévent

the loss of this expensi#e material.
PRESENT M“THODS OW AJALYoIS
Volumetric Method(4)

TAPPI Standard Number T 439 m-44 gives a quantita-
tive methof for the determihaﬁidn ofttitaniumriﬁ i
paper. This prscedure invdl%es firét*aéhing the sample,
then dlssolv1ng the titanium, remov1ng any 1nsolub1e
matter, reducing with the Jones Reductor and tltratlng
with ferrlc ammonium sulfate;

The deérge of accuracy dependé'upon properlbperatiOn
of the Jones Reductor and upbn tip;gtiﬂgithefredUéedk;g
solution as‘quipkly as possibié.thereby notfalloWing
the titanium to be oxidized by-quéen»from'fhe air.

Colorimetric Method(5’6)

A colorimetric method as given’in TAPPI Standards
Number T 627 m-45 is by fusion of an ignited sample with

potassium acid sulfate. It is then put into soldtioﬁ‘




‘with sulfuric acid, Potassium pero)ydlsulfate is added _‘.‘m‘

to ox1dize any iron. Hydrogen perox1de is then added

which converts the tltanlum to t:%%c oxlde whlch has a (TR AN HE

yellow color.. This is then matched to a known solut1on.i
A faster method is glven by TAPPI Routlne Control

HMethod RC-42.4 This suggests flrst ashlng the samole

and then heatlng it for 30 mlnutes in a concentrated

solutlon of sulfurlc acid and ammonlum sulfate. The 1?”'“

solution is then cooled and d1luted w1th vater. Hydro;,a:v

gen peroxide is ‘added and the color is- comnared Wltn thatl&fﬁ79'i

produced by known amounts of tltanlum d10x1de put throughﬁa.

b
¢

the»same procedure. It is neyessary to have approx1mate-l .

1Y 9.0 grams ‘of sulfuric a01d per lOO ml, of solutlon, PP

MEANS OF ESTIMATING THE CONCENTRATION OF A
. SOLUTION BY ITS COLOR:

Visual

The concentration of akcolored solutionzcan'he
determined by cOlorimetric analysis,faCCording to';x" _
Kolthoff and Sandell.(”) 1f the substance to be deter-.,.f i
mined is colorless, it may often be transformed 1nto
a colored compound by some sultable chemlcal reactlon.
In thls way smaller amounts of the substance belng
tested can be used or traces can be determlned in a -
simple way. Koltnoﬁf and Sandell(7) stated that ‘
‘ ordlnary colorlmetrlc methods, u31ng a Nessler Tube,‘
do not yleld an accuracy greater‘than’about 2 per‘cent.

Methodic error also enters in which ﬁay‘be»smallgor]‘/

u4u~




. large.

There are two ways in Wnlch to Judge the concentra—hl;tr"“"w |

tlon of a colored solutlon(v) (1) The Standard Serles
Method and (2) The Balancmng Method.

In ‘the Standard Series Method a comparlsmn 1s made‘;ft<

in suitable glass vessels: fllled w1th unknown and stand-_ﬂﬂ*t}

ard solutlon to the same helght and" viewed vertlcally

through the length of the column of llquld., The'COncen;ﬂﬁ“”*r

tratlon of the unknown is equal to that of the standard’ie“

' hav1ng the same color 1ntens1ty. As a rule 1t Wlll be

found that the color 1nten31ty of the unknown solutlon

Wlll lie between that of two success1ve standards. ,In :j;]‘

such a case the concentration of the unknown can be apw"

,prox1mated if the concentratlons of the two standards

do not differ too Wldely. a*ﬁff'

In the Balancing Method, the neight of 6’n’ef or ;both e

columns' is Varled until the color 1nten81t1es are the ;)in*

same when viewed through the lengths of the columns.f?_“'

Hehner cylinders or the DubaSCq colorlmeter 1° used 1n tf

this method.‘ When the 1nstrument 1s perfect and Beer's~*7

law is obeyed, the- follow1ng relatlon holds at. equal
color 1ntens1ty. ’ ‘ ’ , i

; P Iy%ﬁg%a&ﬁ
o o o SRt
where Rs denotes the readlng ;; the standard, and RX L

' that of the unknown at equal 1nten31ty. stls;the ff%

concentratlon of the standard and»cx_rs_the‘concentra&j,i_f{f~?‘

\
\

tion of the unknown, A D S

. =9= (




Sourceg of Error

Bye fatigue is generally one of the mdst iﬁportent
factors responsible for irreproducible'fesults. The
operaterishould‘aboid looking at ahy‘bright iight and, R
should allow his eyes to rest between suecessiﬁetsetstofi 
readings.v After a certaln number of observatlons have |
been mede, the eye becomes fatlgued and is no longer-:

sen51t1ve to Sllght dlfferences in 1ntens1ty or shade.(v)

Presence of forelgh constltuents in the unknown may :
.cause an increase or decrease in the 1nten51ty. Inter-
ferlng.lons are molybdenum,‘vanadmum,'lron and:chrbmium
which produce an orange coler ﬁith hYdfogeniperQXidef.f
.Fluorides destroy the color and hehce mdst be aeseht;
Phosphoric acid and alkali sulfates also reduce the-colorfe.
intens:’_ty. Counteraction tthhis is accomnlished‘by, |
addlng an excess of sulfuréc a01d Color 1nten31ty is
also 1ncreased or decreased denendlng upon the teﬂper-~
ature. Therefore, the solution belng tested nust be |
at the same temperature as the known solutlon.(B)

Suspended meterial in thetunkndﬁn,will make itfdiffi7
cult to compare with a cleafIStandsfd; When this eceurs‘
_thefe is a scattering of light and the;obedience todBeeffs..
law is not observed, or it'is.obServed only oter,e 1im-;'
iting range. The finer the partlcle slze, theﬁsﬁaliefﬁzr
the dev1at10ns. Thus any factor that may efﬁgct the o
partlcle size must be carefully'controlled, such as the

concentration of the reactants, temperature, time of

standlng and presence of electrolybes.(g) N 4

-6 -




A RAPID AND ACCURATE METHOD TO DETERMINE
CONCENTRATION

Photoelectric Colorimetry

A faster and possibly more accurate method than_the
visual determination of the concentration would be |
through the use of a photoelectric colorimeter. This
would eliminate the personal factor aﬂd wxtend the anal-
ysis of a.substance to thé‘red=and blue ends of the
spéctrum at which the sensiﬁi&ify of the eye is éxtreme- 
ly low. Thé'precision attéihablé’b&}routine photoelectriév 1'
work is about the same (1 or éﬁpér cént‘error) as that | o
in careful visual work. in"esﬁecially favorable»céseé‘
with attention paid to every éource of effof, it is
possible to attéin a precision of a few tenth$ of one

per cent.(7)

Theory of Colorimetrx(7)

Colorimetry is based upon,the 1aWs of Lambeft and -
Beer which states that when a beam of’monochromatiCjJL"
light falls on a'homogeneous layer of a'éubstanée; vart
of the light is reflected, part is absorbed and part is
transmitted. |

Lambert investigated the relation bétweeﬁ the inten-
sities and the thickness of theilayér'and stated that the
intensity of the transmitted light decreases in geometrié
progression when the thickness of the layer increases in
arithmetic progression. This isrgiven-bj‘

L= e ¥ ERORApa

s ‘




- where Iy equals the transmltted llght Io‘equals the ~,

intensity of the orlglnal'llght 1 1s the deith of the

layer and k is a pronortlonallty factor. | '
Beer studled the 1nfluence of the concentratlon of

the colored substance in the solutlon unon the-llght”

transm1331on or absorption. The same relatlon was -

' found between transmission and- concentratlon that Lam-r;*j*

bert found between transm1ss1on and thlckness.k.Thlsrf

- is given by ’ ; |

I.= ‘t’Ivo"é‘kc e

where ¢ equals the concentratlon of the solut10n.7

Comblnatlon of the two laws glves

Itz Toe-kle

Choice of Concentratlon(7 9)

H’If the ~photo current is the measured quantlty, the

\,

11m1t1ng factor is the uncerta1nty 1n the galvanometer
readlng, da. If there is a steady llght and a.: 11near
relatlon between intensity and galvanometer deflectlon, £

fthen

G—-kIt and dG k dIt

Applying. the Lambert and Beer 1aw whlch was glven above,"‘

ln-EQS B, the extlnctlon p01nt

n R B o

5 e Tom e e 7 o B
then E=1n Ip-In % = 1n Tg=~ln.Jpe " ..

SR

The error of the determinatidn_iseéifen;byf‘;J’




~~which is a mlnlmum when E. €E 1s a’max1mum : Thls occurs

5

per,oent transmission,

when B 1 or lag ji-— 0.4343 whlch corresponds to 36 8 1

Relative accuracy depends UPOF'tbe;paftiooisriih;-"
strument being used. Bigure l,'below,;showssﬁhejféia;v
- tive error in ooncentratioﬂ'deﬁerminefioofes"thelpef :1
" cent transmission varies. Also, errofs_wiliAenterﬁinﬂ i
the ssme-as in visual determination ifzthere[are inter-

fering ions present.

Preoariné for Routine Tests(lo) :

In photoelectrlc estlmation of concentratlons of

unknown solutionsy the flrst step is- to prepare a c&l-  '

ibration curve, i.e., a plot of 1og-x; vs. concentra_tIOn.;‘f,‘-.{_,w

For this, several solutions of known concentratlon of the -

substance to be analyzed are;PreP?redrﬁthexr,;ntenszty,_(_e=~ o

ratios are read with tne colb*imeterﬁahd‘avgfébheiss'
drawn. Then, when the 1nten31ty ratlo of an unknown
solation is measured, the concentratlon oorrespondlng‘.
to this value is read off the curve. Flgure 2, below,~
shows a typlcal log It/L3 vs.:concentratlon calabratlon

"plot. The. stralght line shows that the solutlon obeys

Beer's law.

4

If the~photoelectrlc colorlmeter oan»be used for
the determlnatlon of the concentratlon of tltanlumf
d;oxlde ;n‘a_solutlon, 1t would prov1de a 51mo1e and
fast control method, eSpe01a11y if the naper could be K

dlssolved as is rather than ashlng 1t flrst.; e

UK
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APPARATUS

The Jones Reductor
Amalgemated zine is usedfforlthe reduction process.t’x
Care must be taken so as not to expose the reduced
solutlon to air. Greatest accuracy ‘is obtalned Wheu
‘the solution being t1trated is not shaken untll the
end point has been almost reached Reduced solut10ns~
are unstable to air and hence must be protected from

oxidation by the air after reductlon has been done.

The final end point is a 118ht’straw color. The per;‘“ff"'"

centage is then calculated. In the case of tltanlum,ﬁu'””;

"l ml, of .1N ferric alum- equals .00801 grams t1tan1uma”?#
dioxide., = TFor complete operatlon see TAPPI Standard
Yumber T 439 m-44, Figure 3 .on the follow1ng uage

shows a general description of the reductor.-

The Photoelectric'Colorimeter1‘i:
The photoelectric coloriﬁeter:is‘an‘instruueut‘used_: ;
for measuring absolute or relatlve llght 1ntens1t1es.
The solutlon be1ng tested is placed either before or .
,Pehlnd the‘sllt of the monochromator and the_curreutgorf(
'voltage developed is measured.‘oThe photocell giregféﬁld
response which’is directly prooortichSl to;the‘li:ght'i;;7
1nten51ty levels used for the measurement A very*-dd
simplified diagram of the photoelectrlc c1rcu1t 1s g1ven

in Pigure 4 on the follotlng page.

_711; N



-1 Dispensing Burette
T o Rl in.' long

.~ Stick Zinc (500g).

- %’ ©0.25%2.0 in.
CO, from ﬂ |

‘ . , > S L
Cylinder _ JI ,"}:‘—-—- Granulated Zinec (1000g) -
COn Tlow ] Equal amounts of 10 :
Indicator L -0 < and 20 mesh

o) Jlpeeds e

= (Glass Wool

<=32]— 1 Liter Flask

Tig. 3(4)'

THE JON®S RIEDUCTOR

Balancing
Photocell . 1

o Meééﬁring,-
X Photocell
» N - _r o A

 Pig., 4 Simplified diagram of the photo-
electric circuit as given in the operat- -
ing instructions for the Lumetron Photo-
electric Colorimeter, page 859-2.
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Outiine:of_Loboratorj$5xperimenﬁatioh:"A

The laboratory work in oonnectlon wzth this

 thesis will consist of riret comparing results;f‘o

'ffobtained by analyzing aolutiono of known concen- -

“trations of titanium dioxide using the three R
QQTAPPI methods: T 439 md4, T 627 m-45 and 30-42.»
?;The temperature and concentration ahall be varied
>7;in tho colorimetric determinations to see if
17there are any deviatibns due to these effects.‘”
The method I propose shall employ the uoe ﬁf

[;of a aultable oaidizing agent, 8o ashing will
Q;not be necaouary, ‘and a 3olvent for the tltanium.
 'fThese should ‘be- such as . nob to interfere with the\

;fcolor reaction given by hydrogen peroxide and
titanium.‘ The concentration ehall be’ evaluated

‘Qﬁhroﬁgh"the use of,tho photoolectric color;meter.*

".I comparlson of standard tests ' |
A Solutions of known concentrations shall
be analyzﬁd ‘ | s
1 TAPPI T 439 m-44

2 TAPPI T 627 m-45

3 TAPPI RC-42

-/4-




B The above colorimetric determinations shall
| be conductéd varying the temperaturc and
concentration | |
c The amount of time for each determination
~shall be recorded | o )
D vDeviations from the aotual concentratlon
;shall be oalculatad and nlotted
II Proposed method which will eltninate ashzng
' ~.A Oxidizinp agents for carbon - S
1 Hydrogen peroxide
‘2 wmitric acid
d'i,B Solvent for titanium
1 Concentrated oulfﬁficogcid  e |
C H&drogen;peroxide added to prodﬁge:oolofo'
reaction | o i ‘oA}.ﬁf
1 Color intensity evaluated with a photo-”
| elcctric colorimeter - S
1II Canariaon of methods

A Aecuracy

B ‘Time required




'LABORATORY RESEARCI;; ‘_‘: e

The objective of this. study was to find a method |
of analysis which can be used for control purposes.'it?
The method’ must be fast: and have a reasonable degree of
of precision so the answers can be obtained while the S
paper is still on the machlne,land so changes ‘can be -
made before an appreciable 1oss has occurred This
method was to be compared with the standard methods of
analysis in regard to the time required The degree of

precision was also to be determlned

Results Using The TAPPI Volumetric Method

To check the degree of preclsion obtainable by the:?ff
Jones Reductor method and to estlmate the time required
a series of 13 tests were ‘run using aliquot samples 4
from the same TiOo solution. The followihg two pages

show data and a graph of the results.~ On the average,a

the error was .57% based on the. amount of TiOz per sample.""

The maximum error was -1, 08¢ and the minimum error was B
}.08%& The errors indicated may have been caused by one
or more of sevéral sources: Incomplete reductlon in the
Jones Reductor, incomplete- Washing of the sample from the
reductor, oxidation of the titanium by the air while g
tltratlng, inaccurate burette readings. inaccurate end

point and inaccurate determinatlon of the nermallty of the E

=16- o i




DATA FROM ESTIMINATIONS FOLLOWIHG
PAPPI T627 m,45 »
(Vblumetric)

A1l Samples Contained .2500 g Tio
Sample Weight as determined B Per cent error |
.2483 ',,“e;‘: e

502 . . e;_.os
2415 . "i-1,an -
2483 . =-.68
2428 .88
R R »‘Sgitwigf,

i1 3

«2492
.2512

2481 . -

-
[ ]

2486 -6
2507 . p.iz28

B
o -

02485-e i-i-   .;J‘! ﬁtf ; €6b

H.
me.

TableipxI‘ﬁelee'

| ;1§;v': e e

';2ej,j,{”»a~:,__“._‘u

«2483 .(iﬂ\‘5“iefﬁjfetf;?;éé'ee G
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ferrie ammonium sulphate. While it is recognized that
an operator with long experience may ootain greater pre-.
’cision, it is also true that. paper testers in mills ;;QT,J
probably do nd:have the experience to obtain these levels.if
of accuracy. | :

The time required for this determination is about
2 hours in addition to the time necessary for ashing a

sufficiently large sample.A From this standp01nt, the

method is not adaptable for control purposes.;"

/»A Brief Account of the TAPPI Colorimetric Method and

The Routine Control Method

The TAPPI T627 m-45 colorimetric method involves v
ashing the sample, fusing it with potassium acid sulphate,~ai
dissolving it in sulphuric aCid, develpping a color w1th
hydrogen peroxide and comparing the intensity of the
color with that of a known solution put through the |
same procedure.~ This method requires about one hour to{ ;rrdik
run. and may encounter personal error unless careful o
comparison~of the color intensities is. made; All insoluble
material- must be filtered out or a comparison with a
clear solution will be difficult This method, also,
requires too ‘much time to be used for a control check

The TAPPI RC=-42 method is similar to the T627 m-45
colorimetric analysis with the exception that smaller

amounts are used in order to reduce the time required and .

instead of first fusing - the ashed sample and then dissolving’;'V

115 done tn one séep ws/
| i§4=n a solution 0 'gaum sulphate and sulphuric acid.-




This step alone requires 30 mlnutes which is more time Vf'x"M“

than any complete control test should take.v The preclsioniffwf”

again, depends upon the comparison of the color 1ntensity :ﬁ'd“lm

with that" of a known solution u31ng the same procedure

and the removal of all susoended materlal

QUANTITATIVE DETERMINATION
WITHOUT ASHING THE. PAPER '

This method e11m1nates the step of ashlng the sample.tff

It includes the use of an oxidlzing agent which completely”ﬁ7(

destroys the paper whlle the titanium is belng dissolved,:d_’"”d

- and was suggested by ¥r. R T. Elias, instructor in the';
Pulp and Paper Department at Western Mlchigan College.cf' -
In this method smaller samples are uaed than in the TAPPI;
Routine Control Method to shorten the time required, and |

to confer accuracy the photoelectrlc colorimeter is used

Reagents.r

" A. Hydrogen Perox1de Solution, 10%.

B. Solution of Sulfur1c Acid and Potas81um Nitrate.gfin;}

Dissolve 30 grams of pota391um nitrate in 100m1

of concentrated sulfurlc acid

Equloment: : L o
Lumetron Photoelectrlc Colorimeter or. its equivalent
Procedures | | 7“ | -
- Weigh out accurately to four decimal places enough

of the sample of paper to contaln between l 2 and 2 2

-milligrams of titanium dio&ide.? Thls would be equivalent.

=20~



to about a 55 mg. sample if the paper contaﬁﬂed 5 Tiog

or a 55 mg. sample if the. paper contained about 5%'T102 g"

Place in a 125 ml. beaker and add 5. ml. of the solution i

of potassium nitrate in sulphuric acid. Heat slowly underny.fr

& hood until the paper has disintegrated and then raiseTVfQV'

- to almost b0111ng for 5 minutes. Allow to cool until o
water can be introduced Without spattering. (Add about v
10 ml. ) Transfer the contents of the: beaker to a 50 ml. :
volumetric flask. Completely rinse contents of the-.

beaker 1nto the flask by using small portions of water.,i.

Add about 5ml. of the 107 hydrogen peroxide. Cool rapidly

~ to about room temperature, dilute to‘exactly.sc ml,;and,hyaff;*

ibtain the percentage of transmission,ugiﬁgfthgiphdto_;d57r
electric colorimeter with a filter ware_lengghgof>44di;
millimicrons. If the solution-contains ényfstpendeddfu

material, it must first be filtered. Tnetfiitéf7ehonid

not be washed. The concentration is then taken from the e

reference curve, and the percentage Ti02 in the sample
is calculated The concentration from the graph.should

be taken to three significant figures.-,

Reference Curve: |

The reference curve,is-deternined.by analyziné;f;
solutions of titanium dioxidefoffhnown'conCentrations'
put through the above procedure. A plot is then drawn

of the percentage transmission versus the concentration _‘?

on semi-logarithmic paper. Data and a graph are shown onoff7ih"

’

the following two pages.




BEvaluation of Solutlons of Tltanlum DlOdee Using
- Known Concentrations to Determine the Relatlonshlp

between Concentration and: Percent Transm1331onyl;t__h; f,;‘\»‘-

Solutions were: analyzed w1th a Lumetron Photo-
electrlc Colorlmeter u31ng a blue fllter w1th a wave length

of 440 mllllmlcrons. All- solutlons were dlluted to | :

50 m1. . B

Sample = Weight Tioz(g)' ) '%T#ans@issidﬁ “ v e

1 .00000 9120

.00083 - 63.90

.00080 ;‘ f./5E20. 

.00093  49.00

00119 410

.001:59;:," B 001:‘.

.00155': '_';  soa0

o078 . ermo -

- I B - N O I

.00185 - 26. 50A', L

}-J’
Q

00213 .. 21.90

=)
[

.00232 _[119.50_f'

Tabie*IV’_







To eliminate much error in wéighing excessively suall
amounts of titanium dioxide, a larger portion 1s,weighed
and dissolved. Aliquot samples are then taken through

the range of .5 to 2.5 milligrams per 50 ml.

Precision of The Determination-
A series of 17 tests were run to check the degree ;
~of pre01sion obtainable u31ng this method. Table V and .'

Figure 7 show the results, Determinations were made on

Plover Bond Opaque Paper using approximately 60 mg..aamples.

,/ 2he wunimom wos S 63,
The maximum percentage TiO was 3. 76 Taking the average,

SR
3.67, as the true percentage of Tio2 in the paper, the
maximum per cent error. 1n the- determinations was 2 46

based on the amount of: TiO present in the sample.'

2
The precision of the determination depends upon

several factors: Precision in weighing, pre01sion 1n

dlluting the sample, absence of foreign material whioh

will cause a deviation of the color 1ntensity, adJustment

of the temperature, a true refernuce ourve and a steady

light source in determining the percentage transmission.
Deviations in the temperature from sample to sampie‘ o

will cause a change in the voiumefgﬁeh’th5£ the dilution,d‘

wiil vary and consequentlybthefintensity;of,the oolorﬂ :‘ ‘

will be altered. Therefore;tali,eamples,*inoluding‘thosei1ai,p

for the determination of the;reference enrve’mustpbe.‘ R

cooled to approximately the ssme temperature.



Data from,Determlnatlons of Titanium Dioxide.

in Paper without Ashlng the Sample ‘ v~:f

Solutlons were analyzed with a.Lumetron Photo-“;;ﬁf;;fﬁ;

electrie Colorlmeter using a blue fllter with a wave i
length of 440 milllmlcrons. All solutlons were dlluted
to 50 ml. E L Rl

‘ [ Weight TiOg S e
-Sample Weight(g) /Transm1331on ‘per 50 ml., - %T102 L e

1 0579 ozl 90”ﬁ? ”i.002l2z¢ 3~_5.68"
L0581 213?5  3*ﬁLooz14f5’ 5,68 e
.0595 21.40 :?ﬁ;.oozlif_f;;5,641;¢“"
.0587 zz;oo._ef_‘§60215 .63

S T S I

.0572 22,50 .00209  3.65. |

0892 R L0 CLimeE
0565 " ;;523 20 ' .00205  3.64 .

Q o 3 o

.0566 | 23:10 .00206  3.64 -
1w 0578 . 22.40 . s;00210-;"j,sgéa“jng.;QTﬁ;ff

11 .0618 19,95 -”.00227', 6T

12 L0573 21 80E f”  .oo214f;,'ﬂ 3;§$ EIE e
13 .0585 21, 30 ;“30217‘ff; '3;§i~‘, |

14 .0593 21.2015i]: ;o0213f ;f ‘3;égﬂyf“'"

15 .0601 2050 .00235  &.7L

Table V.
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Time Requiredr
The amount of time requlred for a determinationi.,ti-
can be brokenﬁ down into the following steps: .

Weighing of the sample 7lffilf'ﬁﬁfff 21n1nutes

Dissolving the Ti0g L ifft"bﬁi" f ;g_;fgf
Diluting and Cooling . 5 °
Filte¥ing (if necessary) . 5 % ©

. RIS , ‘5 g

Evaluating _ ‘ |
- Total 22 %

As can be seen from: these figures, tne amount of
time has been greatly reduced in comparison w1th the -
standard: methods. This has been accompllshed through
the use of small samples. - Zshing a:large»sample
is not necessary as it ia& in the TAPPI procedure,4
an oxidizing agent will quiokly disintegrate a smaller
sample. The use of small volumes reduces the amount if;x
of time necessary to heat the solution tc the hoiling
peint and to cool again to room,temperature.c Coollng
can be accomplished very rapidly by using a cold water ~f;i
bath. Another means of saVing time 1s in filtering. ~Nlt7
It is necessary to filter only enough “to. fill the cubettef’

in the colorimeter, After the percentage transmission

has been determined, the concentration of the solutlon-fiﬂc;‘

can be quickly read from the reference curve and the

per cent TiO2

»minations can be run simultaneously with a- small amount

in the Paper calculated.‘ Several deter- : :{. S

of time necessary in excess of what it takes for a elnglejf'. -

sample.‘

-2Fa




Summary: SRR SN Ay
ThlB method of analysis has tro distinct features-.
It is fast and has a reasonable degree of pre0181on.»ri;
The use of smmll samples makes 1t pOSSlble to use an B
oxidizing agent such as potassium nitrate to-deatroy |
the cellulosgyand the colorimeter makes 1t p0381b1e to‘.
make an accurate estimation of the concentration of the‘ﬁi_'
‘Tioz in the solution. If a rapid method such as this |
were used for a control test, much loss due to the under
addition or over addition of titanium diox1de could -

be prevented. -
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