jon, . various methods have been proposed. -The .
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VStudles on a New Volumehrlc Method for the

- Yasuyuki MIyaitara (Research Labor’ltory of ckko. Chemical Co. Ltd., Takyo, former
"Central Laboratory of S. M. R. Co, Dairen -ard

Determination  of Fluorine.

Research Laboratory. of Changtien ;

* Agricultural Chemicals' M£g. Co., 'lsmgtao.j I\ecelved Aun‘. 27, 1953. Botyu-Kagaku

. 18, 176, 1.)03 (w1th Engllsh text)
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In view of the necesszty of the rapzd and accurate process for ihe determznntzon of Sluorine
applzcable in“the studies and in the technical analyses of sod um ﬂuorzde industrially produced,
" the anthor has establzslzed a new volumetric process . using ferric nitrate as a standard solution,
The protosed method is. characteristic in using the optimum amount .. of “alcohol - in the course =
of titration and using sodium salrcylate as ' indicator " that- slzows sharp vzolet color with

-

Among the insoluble (‘ompounds Whl(‘h have’

45 barjum fluoride®, lanthanum ﬂuorxde"’
thorium ﬂuoride@“),

chlorofluoide®.%,10,

cerous ' fluoride®, lead
-aluminium ﬂuonde complex
a4,19, and “ferric fluoride complexd3,11» ctc.
Above all, the gravimétri(‘ or volumetric process
of the lead chloroﬂuorlde(“” though troublesome
in the process,. seems to haxe the accuracy and

‘general applimbxhty. " Also the volumetric

" method of thonum ﬂuorldc, sho\vmg compmm—

- tively hxg’h accumcy, is’ \udely used for the ‘

dlrect tltmtlon of soluble fluoride. -

- The dlrect tztratmn of ﬂuorlde w1th alumlmum

- ion, using methyl red® or erlochromecyanme

an a5 mdlcator,

falr accuracy, though leavmg someé scopes for

. dlscusswn As to the d:rect titration w ith ferric’

* This rhesis has been publishéd also in Acta ‘. ’

Scientia Sinica, 1I, no.1 (1953).
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has been reported to possess

been employcd in the gmvxmetnc or volumetric ‘,'7-'"
de;ermmanon of fluorine are : c1lc1um ﬂuorlde .

- fuoride - _cont'umng thlocytmte as
indicator until = thé " permanent. red color is
“obtained.” As a modification of the Guyot-Greetf .

(‘uyot Greeff method‘" i is the titration with a
standard ferric chloride solutmn ag’unst <od1um
solution

<mcthod Fairchild® added an excess of ferric

(‘hlorlde to the fluoride eolutlon, estlm'ltm!r thc .

’exceqs o{ fernc chloride by the '1dd1tmn of

potasqlum 1od1de and. titration” -of liberated -

proposed by Visintin®® is the txtratxon of.
neutral sodlum ﬂuorxde solutxon w1th
chlonde usmﬁr bromophenol blue as mdxmtor.
All of rheqe methods of the titration “_'xth ferric
‘the

ion based- on reaction :

. Na; FeFg+3NaCl, but the sodium ferric fluoride

thus formed is somewhat soluble in water and

- ‘makes the’ end point unclear, accordingly the

. titrgt_ion can-not he performed accurately. For

ferric

Lh5, Tobk i*}‘%l%@zﬁ 5H%s -

minule amounts of fernc ion under the troper le value. - B o

. xodlne by means of thiosulfate.’ Another proccss ’

GNaF+FeCly= -

the colorimetric determination of fluoride, some -

mmeb, the
determmumn of ﬂuor:de by measurmq‘ colori=
the

processes lme Dbeen pubhshcd

metrlmlly blcachmg‘ power of soluble

b Lo ’ -

o : ~ c L - p
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. Vfluonde against thc colormL“ complex which is_
"~ obtained by the action of ferric ion with such
indicators as the salicyclic acid proposed by
- Kortim-Seilerd®
proposed A

or the sulfosalicylic acid

by Monnier and others!®, ‘These

methods seem to have disadvantages because the -

procedure is tedious and can not obtain the
strictly accurate results in comparison With the

_ voluietry.. -

In view of the nece:s:ty of the rapxd and’
i ‘accumte process for the determlmtlon of fluorine
’ applxmble in the studles and in the techmcal
'un]yses of sodium ﬂuonde mdustrnlly produced
the author has establislied a new _volumetric
process using ferric nitrateas a standard solution;
' In the titration of sodium fluoride with ferric

fon according to the previously published methods,

there is a defect that the end point is not so”
clear. This seems to be due to the fact that the

" following two reactions ndvancina‘ simultmeously.
" and accordingly the formation of. sodmm fern(‘
fluoride is hardly COmplctc. :

3NaF+Fe(NOs)3=EeF3+NaN03,'
3NaF+FeFs=NaFeFs, ‘

But this reaction; according to the al;thor/’ st

experiments, is deemed . to  advance almost
: quantlt'ltlvely in the medium cont'unmg more
than 5025

characteristic m using.the optimum amount of

alcohol. The propqsed method is

alcohol in the course of titration and using -

sodium salicylate as indicator.that shows s}nrp’

violet color with minute amounts-of fernc 10n .

. under the proper pI value.
The present work descnbes the effects of °

several variables on the accuracy of the volumetry,

"« Table I.

~ ferric ion, (1 drop of 125

- .is used  as

‘

"shown in table I,

. -~

‘fﬁ‘lSﬁs IV

the amounts of
indicator, the pH"Values _and the concentration E

of alcohol in the medium, the concentmtmn of

mmel) the sensitivity and

» ﬂuonde hken, the steps’ for addmgalcohol and -

\fmllv proposed a s1tlsf1ctory proces: under

proper conditions. - | h

- EXPERIMENTAL = -
1. The color reaction of salicylic acid wzlh fernc. '
ion of various conczntrahon
The smhcyllc acid shows’ sharp violet color
with ferric ion-even in very diluté solution and’
the

determination Jdf minute amount of ferric. ion
19 20,

indicator. for colorimetric
The author has compared the SenSltlth
of salicylic acid with that of the thlocyam.te
and various concentrations of ferrichitrate. As
the thiocyanate, with low
concentration of ferric ion, clmws light to faint
)ellow color and “the eensxtn'lty of th)ocyamte
seems to he inferior to that of the salicylic acid..
71‘6 £o into details,

“ salicylic acid with 0,001 to 0.0001 N of ferric

‘nitrate were compared similarly. It

is clear

from the results given in tabile II, that ferric-

) ion is detected at the normality of 0.000" to

0 0004 N (I‘c 0.372 to 0.74) mg per 100cc) by

_salicylic acid resulting light to slight violet-
" color, ) :

t

2, The znflnence of pIl values of the mcdmm upon .

the color of ferric salicylate,
Usm“‘ Walpole’ s buffer solutlonsm) contammﬂ.” ‘
vanous proportions of sodium acetate and
hydrochloric acid, these being indifferent with-
either ferric or salicylate ions,

“ferric nitrate

solutions of various plII values from 1to § were

C'om,'mfixon‘ of sensitivity of salicylic acid and that of potassitm thiocyanate with
salicylic acid alcohol solution or of N/10 KSCN is added

for every 10cc of ferric nitrate solution of various concentrations in a test tube.)

the color obtained by &

nofmality of concentration g/100cc.. ) - color with color with
Fe(NO;3)s _‘q Fe(NODIAq s Tom ) salicyli; acid - KSCN .
0,1 N 1, 3467 ' 0, 18616 deep reddish violet| deep orange red
0,01 0,13467 < 0,018616 violet - orange
0,001 0,01347 0, 001562 v "light yellow
0, 0001 0,00135 -0, 000186 slight violet _faint yellow’
0, 00001 0,000135 .0, 0000186 colorless colorless
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able I

*Color. reaction of salzcyltc acid with ferric ion of low concentratzons.

(1 drop

of 12 salxcyhc acxd alcohol solution is added to every .0 cc of ferric nitrate solution of
various concentratxons in test tube, and the’ pH of .media are about 4 0 4,5.)

"normahty of - ‘ conce‘ntratlom &/100cc color--with
Fe(NOs)s ~as I‘e(NO;)s 9 Aq - as Fe* sz_zli(;ylic acid
y - 00,0010 /| 0,01347 - , 0,001862  violet - - R
T 0,0008 0,01078 . . |- - 0,001490 - N RN S T
© 0,006 ©.0700808 - U} ,_0,_001117 “° light violet o
0,000 - < | . 0,00539 0,000745 . | oo
10,0002 < .| o 0,00269 0000372 . | slight Yiolet
-7, 0001 0 0,00135 . 0,000186 e

Table 111

Influence of pH wvalue of. mediun upon color of ferric sdlicylalé.“

7

(1 ‘drop of

1% sah('yhc acid alcohol solution-is added to every 10 cc 0. OUIN Fe (N03)3 solution of

various pH values_in test tube. )

: pr;apared and treated with salicyIic acid aﬁd the
<color. reictidns
-table III “The color intensity of fcrrlc - salicylate
is much ail’e(_tt,d by the' pH value of the medium,

and the ~optimum pH value at which deep vlolct .

-color-. resulted, is at about 3.

agrees"i\iri'th that (pH 2.7) color reported by.

" Mehling ® and’ Kortim-~Seiler 47" for. - ferric

" salicylate and that(pI‘I 3) obtained by Monnier
and others1® for the vwlet complex of ferrxe
sulfosallcylate; - - )

. 8. The mﬂuencc of the amount of mdzcators upon

_ the accuracy of the titration. . v
In the’ tltratwn of sodlum ﬂuunde with
the effect of.the sort

-and the amount'of indicators upon the accuracy

standard ferric m‘tra,te,

“of the titration were found, emplrlcally. Every
10 cc of 0. 3 N sodium ‘fluoride’ was. pliced in a
small” Erlenmyer flask and occ of Walpole s

were compared as sh(own in

The pH found

p

, -

buffer soliition of pH-3. 0.) (34.0g of crystallme .
-sodium -acetate “and 20 cc of 382 HCI are

' dlssolved ‘in water and make up to 250cc) and

various amounts ; of mdxcator solution were

. added as descrlbed in table IV; titrate \vxtlf

. 0.10 N ferric- mtrate squtlon using a nncro )

" 178

buret - until the’ or"m”q_yellow color was establi-
shed, this step was. resulted at ‘about 8cc of

titrant, then (Iecolonz‘e‘ the solution with addition

“of 25 cc- of absolute ‘alcohol and stir for. about

30 seconds.- The. alcohol concentmtxon of the
mcdlum at the end point is about 5025 by volume.
F urther contmqe the titration until- the slight

pink color was not discllargéd “(over the white

- surface) by stirring for 30 seconds. S_odiuxh
) fluoride and ferric nitrate used were I, Merck’s
“reagents ‘and the\\stren"th of 'the fluoride and ,

" the fernc nitrate solutlons were determmcd by

the lead chloroﬁuunde method 40 and by thc

- Mohr’s 1odometry respectlvely. e

As shown in table 1V it is hard to find :my
dlﬂ'erence ‘of titrated values in every cases using

and- the necessary amount of _each nuixcator is
about 2cc of 0.1 Mol solution for 50 cc of total
volume. But for ]\eepmg' a constant pH-of3.09,

" ‘the use of sodxum sallcylate is more advisable

than that of salicylic acxd. S "
4. The effect of al cohol concentratzon of the mcdmm

upon the accuracy of the titration,

In the case ‘of the tltratlon of sodlum ﬂuorlde

1,"\_ :- » "‘,«'

o | g | e
' 1,004. . : L_iint yellow . - S colorless ™ ;
2 3" v v ‘light violet T
: b 09 slight yellow violet . ,
o~ \4,10 \ < 7 «|7 light reddish violet . .
e 5,20 0 L R S ~ slight reddish violet -

. sahcyhc acid: and sodium salicylate as mdlmtor, .

’
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“able 1V, Influence of amo:nt of indicators upon accuracy of the titration,

end point is about 60 cc. ) /

{

: ~(9.96cc of '
0.3000 N NaF, 5ce of Walpole’s buﬂ‘er solution,. 23cc of alcohol, 0,25-3,00cc of
indicator solutions are used. For every titration usmf; micro huret. Final volume at

indicator amount of 'Fe(NO3)3, 0,1500N NaF appearance
indicator ' recovery ~ . of ’
applied- + added, cc .. cc ; 25 end point
0,1 Mol |- 0,25 . 10,08 . ' 10L,2 _not so sharp .
salieylic | .. 0,600 | . 10,04 . 100,8 .
acid ins" |~ L,00 907 <o 1001 R
802, 200 | .. 99 . .| - 1000 ° sharp
alcohol [ 3,00 . |- - 9,95 .09,9. | v
0,1 Mol T 0,2 1007 - - 10L1 . - |.. not-so sharp
sodium : 0,50 10,04 : 00,8 | 7 v
salicylate ©oL00 9,97 . 100,1 : sharp
in 502 . - - 2,00 9,96 | - 1000 - v
“alcohol T | 3,00 0,96 ~100,0 e

Table'V. Effect 'of alcoliol concentration of medium itporx accuracy of titration,
of 0.2087 N NaF solution, 2;6cc Walpole's

(5.00cc !
buffer solution, lce¢ of 0,1 M ‘sodium

salicylate dissolved in 502 alcohol solution, v1rxous amount of alcohol are used. Tittate . .

with micro. buret.)

~ alcohol conc’n, alcohol Fe(NOs:); ‘NaF - appearance
© in medium added 0, lo:}SN _recovery of -

vol 25 .~ - ce- ec T % - end point

0 : Co00 04,257 87,547 orange yellow, uncertain
17,2 2,50 4,52 . 93,11 . light pink, unsharp
20,1 5,00 4,67 96,20 - v v p
© 38,0 - . 7,50 v 4,76 983, 03 light pink, relatively sharp

44,8 R 10,00 - | . 4,82 99,29 . light pink, slnrp .

50,3 12,50 . 4,85 49,90 v v r -
Y58 15,00 4,85 99 | 7 e s N

with standard fe'r"x'ic-f‘litraie as described above, -
the alcohol concentration of the. mediur'n‘ is

- -seemed ‘to be.one of th'e most important factors

.affecting - the accuracy. In these experiments

"varmus amounts of alcohol were added pnor to

cu-ry tltl’atlon. As shown in table V, at alcohol
.concentrations lowor than .)0,0, owing to the
.mcomplctc prccxpxtntmn of  sodium ferric
flouride, the end points appeared carly and were

“unsharp. The sufficient alcohol concentration

for the rmctum is found to be above oO/ by

wolume at the end point.

.. Y ’ e
7. The accuracy of the titration when various

" concentrations of sodium ﬂuorm’e mzd ferric

nitrate are used. -

) Usmo‘ every 5cc of sodlum ﬁuorlde of the -

various norm"thtles and fernc nitrate- of the

correspondin? normaht]es, the concentration-

accuracy ‘relationships’ were studied and . e

results were tabulated in t.}ble VI. The alcohol

‘was'added in the course of the titrations w hen
the, orant.’e yellow color was’ estabhshed by, the X

addltwn of ferric mtrate (about ‘4ee)..

At Jower 'concentratlon) thaq,0:3 Nof/sodium \7 -

fluoride, especially at 0.1, “the' end‘point is

not so sharp ow1n°‘ to the appearance of

intermediate yellow, color and lower results are

obtained. Such results are probably caused bv "

the low concentration :md solublllty of ‘sodium

. ferric fluoride formed in media. ~ The higher"

S 111
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Table VI
normalities are used.

Accuracy of tztmtzon when .\‘odmm ﬂuonde and ferric . m!rale having various
(4979 cc of NaF having’ various normalities,
buffer solution, lcc of 0,1 M sodium salicylate dJssolved in 502 alcohol, and 12,5cc of
.aicohol are used in each titration using micro buret,
of medium is about 50 vol. % at the end point.’)

2,5cc Walpole's

the ﬁnal alcohohc concentratlon :

conc’n: | ,Fe(NOs)a sol'n. * NaF. ",, o ‘appearance
of NaF — - Arecovery : ‘ of
B N 3 . N' P CC e “end polnt
. 10,5000 10,2500 | . .-5,02 © 100,8 ~ | ‘light pink, sharp
0,4000 |77 02000 - | 501 | 1006 . | 4. e sl
0,35300 ** C0,1750 4,9 | L.1002. | s 2 s
0.3000 T - 0,1500 S-4,98 160,0 - v v
 0,2500 L0120 L | 496 99,6 vir o
10,2000 - - 0,1000 4,05 7 99,4 PR P’
: T asan. - ligh yellowxsh pink,
0,000 | " 0,0500 . 4,78 96,0, not 5o sharp
Table VII. ‘The optinhnn step_ when alcohol “should. be- added in - the cour'se of tiz;'ation.w

(hcc of 0.2935.N- NaF solution, 2;5cc of Walpole s huffer solution; lccof 0,1 M sodlum

salicylate dxssolved in 502z

- alcohol are used’ Ior every t:tratxon and 12,5c¢cc of alcohol is

o added at various. steps of txtratmn ) ~
:fclding‘ alc. “when _color of medium . | . color of medium Fe(NOs); NaF
. following amt. of ~ ‘before adding . after adding used recovery
titrant were added . _alechol - “alcohol -0, 14JSN C %
Occ colorless - .- .| colorless, sl ‘opalescent]. 4,84ce- - 98,8
1,25 yellowish tirhid 'colorless op1lescent ) 4,82 7 - 98,4
2,50 yellow™ turbid - ‘ colorless opalescent 4,84 98,8
3, 00"" : yellow . turbid : colorless opﬁ.lescent 4,88 RR 99,6
-3, 75 ‘deep .yellow turbld colorless optalescent. 4,89 ) ' 99,8
4,00 ’omnze yellow turbid colorless opal,escent 4,90 - 100, 0
-4,60. gjﬁg ; g range )ellow 'colorless opalescent \ ,4’ 91 - 100,2

results are obtained " w ith >the “higher concent-.

ratlons of ~sodium. ﬁuonde, though ‘their end

pomts are sharp It is aupposed that the hmher__

results obt:uned in higher normalmes of ﬂuonde
are probably due to the some ‘absorption of the

color complex of fernc sahcylnte by the colloldal

prec1pxat10n of sodium ferric’ ﬂuorlde formed

-in the media. In general it~ 1s advxsa.ble to use‘

- about 0.3N of sodium ﬂuonde (1 26 g NaF per

100 cc) and 0 15 Nof Ierrlc mtrate for att'unm;,
the h1gh accuracy

£ 6.7 The optzmum step when al cohol shoula’ e added '

Lin the course of titration, -

In thxs expenment the effect of nddms alcohol

-at an early or later time m the course of tltratmn ‘

'upon accumcy was studxed and

. obtainetl.were gnen‘ in ‘table VII.

When the alcohol is ad.ded too early in the
course of . t1trat10n, somewhat early end points:
are observed - and therefore lower rcsults are
- obtained, while the contrary results are obtained.
_when the alcohol is added close to the equivalent
point. For obtamlng accurate results, it . is-
de51rable to add " alcohol |

exhibits orange yellow, color, and in the present

when the “medium

case, after addmg 4cc of tltr'mt
- 7. The proposed” method ‘and zts applzcatzons in
' analees of sodzum ﬂuonde and other ﬂuorme
compunds

[
]\e:u*ents

a) -Standard 0.15 N (0 001”) ferric mtrate :

. solutlon, Pure; crystallmc l'e(NO's)'; !Mq(&() Zg)
the - results =

1s dxssolved in 1000 cc of water- and filtered if
necess—tr)

- The - strcngth of the solutlon is-
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fluorine, .

b) Buffer solution; Walpole's buffer solution
of pIT 3.09 is prepared by dissolving 34,0 ¢ of
crystalline  sodium acetate and 20cc of 382

%

determined hy the amalysis of ferric ion. lcc,
_ of the solution is corresponding to 0.0057 % -

hydrochloric acid in' water and making up to’

250 ce.

o) 01
1,60 g of pure sodium salicylate is dissolved in
‘100 cc of 5094 alcohol and stocked in a browﬁ
“bottle to shield from light.

d) “‘Absolute’ or 9525 alcohol; redistilled in

prcsence of purc lime to eliminate any traces - -

Procedure :
Take Dce- of about 0,3 N sodmm ﬂuox ide
solution (contammg about 1,26 g ‘NaF or0,57g

M s&diufu salicylate alcohol solution;

: ﬂuoriné per 100cc) ina small.‘Erlenmycr flask, -

[}

~add 2,5ccof the b_uffer' solution and 1 cc of 0. 1M -
sodivu‘x'n salicylate alcohol solution and stir well.

‘IHere the standard 0,15 N ferric nitrate solution

is added slowly from a micro_buret lfmtil the
solution becomes orange yellow, which is then
becolorized completely” with the addition

'12,5,cc of absolute alcohol (or 13cc of 952

of

alcohol) and stir for 30fse‘c01}dsiand continue’

".the titration. with stanidard solution, 'In this

" case the slow addition of the ferric mtr"lte (one

drop every 2 or 3 seconds) is lmporant. Near ’

the end point the addition is stlll slower- \uth
good mixing, and the end pomt is reached when
- slight pink c_olor is not dlscharged by stirring
‘for 30 seconds- over- the white surface. In-the
dréﬁs of 3022

course of the titration, few

Table VIII.

_ direct sunlight.

distillate s

.the ‘transition boint of -p-nitrophenol.
~~only carbonate

.

18 w1V

alcohol provided in a small washing bottle will _

wall of the flask if
of 0,13N ferric nitrate is

e used for washing the

necessary. lcc
corresponding to 0,0120 g sodfum fluoride or
0, 0057 g fluorine. T'he procedure must be carried
out’in difuse hght for fear of color f—u]inx‘ by

The  alcohol may be recovered occasionally

~of excess lime.

Apphcatmns in analyses” of sxdlum ﬁuorlde

- and other. ﬂuorme compounds :

N - A\ B
“In this tltntxon, dlvalent and polyvalent
phosphate,

sulfide,’

metallic ions, 5111cate, bomte,

carbonate,- and reducing - substances

’ 1cting on ferric ion cte. have the mterfermz‘

nctlon, therefore, prior to the txtratlon, it is
neeessary to separate fluorine from the mterfermq

The
dilute sodium

to the method of Willard and Winter®,
ricutralized with
hydroxide and then with hydrochloric acid to
j ‘When
is present, for cxample, in
analysis of water extract of crude sodium
fluoride produced by the process of fusing
fluorspar with sodium cnrbomte and ;ilica, it

is merely sufficient to neutralize the extract with

- dilute hydrochloric acid using 'p-_riitrophenol_as

indicator and expell almost all cardon dioxide

,before the titration. )

For determmmc' the. con(‘entratlon of sobxum

: 'ﬂ_uorlde,soluthn contaml‘nq' \1su111y abou_t 2,8 o
NaF "per-100cc and some sodium carbonate :

obtained by the extraction-of the crude product

~

Analyses of ‘sodium fluoride solution troduced by industrial process.

sample no,

'b'y lead chloro fluoride method* |-~

by proposed method * *

1 9,72& NaF per 100cc .

2 274 o ‘
3 280 »

4 ; 283 »

5 2,79 7

6 2,8 ¢

711,r Nak ])C‘l 100 cc

2175 v

i 2,80 /.

o 283 L
’ EX) )
RS I

* obtained by a single analysxs,

* % average vnlucs of tnplxcw.te tritration, ~

181

- from the waste liquid by distillation in presence N

‘_ su_bstances I_)y distillation of the sample accordmg
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-produ‘ced industrially as' described above, take ', :
_23¢cc of the “clear sample. solutlon into 50 cc

mcasurmg‘ ﬂask and 1 drop of p n1trophenol

'solution. 0,25 g. p- mtrophenol per 100 cc - ofv,
- water) then neutralize with dilute HCI (1:4)

with' stirring to e}{pell carbon dioxide,

make up.to 50 cc.. A Bee ahquot of’ the solutlon

" is used for tltratlon by -the above procedure

Some of the analytical data are 'shown in table

. bv the lead chloroﬂuonde process “thh is

VIIIL, Comparmi': w ith the results obtamed by
the lead chloroﬂuorlde method‘"”, it is proved
that the results obtamed by the proposed method__
sho\» falrly good’ airreement w1th those obtamed

B recogmzed as. standard method for the determi-
' _natxon of fluorine in agncultural chemicals.

" method

Smnmmr

The present work descnbes onansw volumetrlc
for the" determmatlon of ﬂuorme

- consisting in the tltratlon m aqueous-alcohollc

. medium, \vxth fernc nitrate as stand‘u‘d solutwn

.

. sharp violet color w1th mmute amount of ferric .~
" ion in.pH 3 medium’ (controlled w1th the buﬂ'er

' phosphate, suxcate,

~sod.|um sallcyhte -as

and sodium salxcylate as m:ixcator, and also on

its application in analsfses of so.llum ﬂuorxde N

and other fluorine compounds.

This paper reports the’ expenmental results .
‘obtained

in the fundamental studles . of the

varjous factors 1nﬂuencm"‘ the accuracy of the

volumetry, viz. the sensxtxwty aud the necessary
amount of sodlum salxcylate used as mdlcator,
the pPH value, the alcohol concentratxon of the

stitration medmm, the ~ concentratlon of the

‘and

2

fluoride taken for the determmatxon, .and the*

txme \vhen alcohol- should be added in the course -
of the titration. A rapld and accurate \olumetnc
mv.thod is then proposed .

1 he proposed method is chancterstlc in usmg
indicator ‘which

“solution), then tltratmg Wwith standard ferric -
nitrate, and addmg proper amount of alcohol -

shows '+

(the ~alcohol concentratlon at the _end point’

should be above 50% by volurne)‘ during the -.

titration when ‘the medium becomes orange
Al

- Divalent - and- polyvalent methalhc ions,

l)orate,

182

carbonate, sulﬁde N

N -l’(G)

)

@0

" }cllow in.order to completé™ the reaction. . "~

‘and reducing substances acting on ferric iomr

interfere' It . will be ‘necessary' to seperatc

ﬂuorme from these. .interfering substances by

. dlstlllanon. The interference of carbonate may - i

be overcome 51mply by acxdlfymg to p-nitro-

phenol end point. ) K
In analyses of sodium_fluoride solutions, the -

results obtamed by the proposed method show ed

. fairly good agreement with those ol)t‘amed by

the .v lead ,chloroﬂuoride . process, “which

" recognized as standard method for: the determi-
nation of ﬂuorine'in; agieultural chemicals. .
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