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sttldieson aーyew~volllmetric虹ethod'fortlle IIetermination ofFhorine.*
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Ag,iculturalChemicalsMfLg･Col_,_Tsingtao･⊃1くeceivcd Augl27,1953･BoLSu-Kigah"
18,176;lEJ53(lVithEnglishtext)

28 弗素の一新容塁分析法の研究 打掠泰串 (北卿 ヒ学森元会を巨 東京研究g,元大連満鉄
中火試験所及び笥良国立班店段某威研究室)28.8.27.受理

木耳紺.1･は,アルコール浴液で椎敵前二鉄を控呈倍液と

して,サル千,L酸四速を指示薬とする,弗素の一一所存
'止分析法,並に訪方法を邦化留速及び共他の邦化物の
分析-の広川に就て記載した｡

一光づ,-サルモノL酸四連の感度と用凪 滴定液の pH

及びアルコ⊥ル氾腔,,Ll糾列批物濃臥 アルアー,Lの
詐加故nS:.流淀桔拡比に.関係ある詣因子D戯評を放
討し,位後に迅速で措托な容立法を捉裟した.

本法は,駅粘液で p113 に調節した約液中で役立

のF9°●●イオンに札して鋭敏な紫の占呈色反応を呈する

サルチル_殿田速を指京薬として川ひ,7ir.隙筋三鉄の扱き

鞭液で池EjEL.滴忌中浴液が鰐薫色を呂するに到t),

泡立の7ルコ'- ルを加へて･(終点に於けるテルヲール
紐皮 50% hyvolumc以上とす)脱色し, Ffび泊LB

を総統して.紋紅色の出現を沌定終点とする｡

,二価以上の金属イオン,燐酸!珪軌 脈 ,択俄等
の臨イオン,′硫化物/東伯 Fe イオンに作川する辺
元性物矧 ま陣告があるから,予め除去する必顎がある.I

本法を由 ヒ留速液の分析に応用L_た処,従刃ミ出茄分

析の公定法として採用されている塩･7Zl,化錯法の泉!inミt-
よく一致する債を示した｡

Z"vt'ewoftlLe1,eCeSSiLy_o/17LCrapidandaccurateL,rOCeSSforlhe､dete,"zillEZtioIZ0/j71LOrt'"C
L7♪DE2'cabtein,thestlldiesandz'llthetecILnicaZanaZyscsd sod.'〟〝Ljl110TideilldllStrially♪rodLLCed.
LJLCaHL7,0,7,0sestablisheda､"eTVVOLu",eE,,･cTJ,OCeSS.1,Si"afe〝,･cnitrateasastd"da'dsDZIJLion.

TFLeP叫 OSed"ie/7･odisc71araCterist,'C2',･㌢SingLheoz･tim""'a〃10'LntI0falcoholi"thecozLrSC
of lL'1ralioI.a"alLSZ'ngsod･'･Lm Sall'cJlateas'indicator~17Lat-SlLPTWS:sharp violetcolo= oiIlL
mL'"ZL/CamOulZtSOffey-n',cioTHmdertheProper♪(-)tJOhJe.

^rrAOngtheinsollltJlc(tompoundslVhichhal,er

1)ccnemployedinthegravimetricorvTolumetric

determinationoffluorincare:calciuhlfluoride

'1･2)barium fluoride(31,hnthanum auoride(1㌧

thorium fluoride(5,6㌧ ccrous一auoride(7),Ilead

chloro兄uoide(8,9,]0),･aluminium fluoridecomple丈

tlJ･1:)一andJferricfluoridecomplex(13-1リ.;'ctc.
AbovcalllthegT_aVilnetricorvolumetricprocess
oftheleadchloro触oride(107,thollghtrouhlesdlもe

inthepr･KeSS,SeemstOhavetheaccuracyand
'gcner;llal)Plicahility. ^lso thc ･ヽolumetric

methodoLthorium仙IOridc,showingcompara-

tively highaccumcy,islVidelyusedforthe

direct-titrationofsolubleLluoridc.

Thedirecttitrationof8uorideivithaluminl'um,

ion,usingmethylred(ll)oreriochromecyaniI-C
(12)as-indicator,hasl)eenreportedtopossess

fair･accuracy, thoughleavlngSO-もescopcsfor

discussion.Astot】ledirecttitrationWithferric

ion,･variousmethodsh=tvebeenpropose(l･/The

*ThisthesishasbeenpublishedalsoinA(･h

ScientiaSinica,H,no.1(1953).

17(卜 ､

＼

GuyoトGrcefrm叫10d(1･3,ll)istheti上r.TPion､vith.i

standardfc;Ticchloridesolutio】1againstSodium

-}u｡ride solution cont?iL扇 ;'hiocyanatC aS
indimtor lュntiltll占 permanentred color is

ohtained.As.7modificationoftheGuyot-GrecLf･̀

method,Fairchild(lJFJadded.incxeessbffcrric

chloridetothefluoridesolutior),estimatinきrthe
el,〔essOfferricchlorideby thc･additionof

potassium iodide alld titrationLqf 川)cmtcd.､

Iiodinehymeansofthiosulfate.Anotherprt,Ccss

proposcd hy Visintin(16)is thetitration of
/ ㌔

neutrallsodium 月uoridesolutioTIWith fcrric

chloride/using bromophcnolbluea,sindicator･
Allofthesem-ethodsofthe,titmtionwithferrie

ionbalsedron the re;lCtion:GNaF十FcCh-

･Na3FeF6+3NaCJ,7)utthesodiumferricLll10ridc

tllu.iformedissomelVhatsolubleiliw.ltCZ･La-n(1

makestlicend pointllllCIcar,accordinglythe

titratioIICannothcperformed.1ccuratCly.For

thecoloriThctricdetcrniinationofLluori【!C,some

IPrOCCSSCS llal,e･bcen published,mmcly,the

dcterminこItionof伽oridebymeasuringcolori-

metrimlly the･blcaching pot.vcr of sOlIthle
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fluom'dc.1g.linstthecolorJ'n.I;eomPIc.･1'l､･hichis

obtainedhylhc.･lCtjonoffcrTicionWithsuch

)'ndic;ttoTSaSthes.llicvclic.lei(Ipropose(Ihy

Kortiim-Seilcr(17)or the sltlro.qnljcyJie .Tlei(l
proposed hy A【onnI'cr ･ln(Iothers(lI). These

methods.qccm tohnvcdish(ll,.1ntaqCSIIcc.luSCthe

procc(IllrCiste(IJ'ousILnd can notobtainthe

stricHy･lCCumteresultsincomparisontwilhthe

l･｡luhletry..

Inv.lew ofthenecestsity･of･therapidand

accurateprocessforthedetermimtionoffluoiine

applicableinthestudies.17jdlnthetecllm'ml

nmlys_csofsodilZmL]uorJ'(7ein(tustn'ftllyprodllCed,
theauthorlュaseShJJlisZled:I nelV_l･Olumetrie

processusingferTicnitmte.lSごIStandardsolution.

InthetitmtionofsodillmflllOridelVjthfeTric

ionaccordingtotheprevJ'ollSlypublishedmethods,
thereisadefectthatthecndpointi5'n()tSO-

clear.Thisseemstobeduetothefactthatthe

イollo､vjngt､yoreactionsごIdmnCingsimulhncollSly,
andaccoA inglytheformLltJ'onof･sodillmferr'ic

伽oride'ishardlytomplctc.

3NaF+Fも(NOB)3-FeF3+NaNO3,I

3NaF十FcF3;ごNa3FeF3.

ButthisreaCtioniaccordingtotllCauthor'st
/

experillleT】tS, js deemed､to advance almost
quantitativelylnthemedium conhiningmore

than Lrj0% alcohol. Theproposed methodis

chamcteristicinusing.-theoptimurn コmOllnt.Of

alcoholin thecourseoftitmtionandllSing

sodiumsalicylateasindic.ltOrth=ttshoiyssharp
violetcolorlVithmintltCamOl】ntS-Offerricion

llndertheProperPH v.lluc.

Tl-e presentユVOrkdescribestheeffectsoL

severalI,ariahlesontheaccuracyofthevolumctry,
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mmC】y the'.sensitivity and the;lmOuntS OE

in(licator,thepH values:andtheconcehtration

ofalcoholill-themedium,.theconcentrationof

LluoTirlet.lkcn,thestepsforaddihg.alcoholand

佃mlIypropbscd as.ltisf.1CtOry Processunder

lけOl)crCO71ditJ'ons. ､
E.YPll:ItI.W.:NT̂ 1-

1･TZLCrotorrcacLtlo,∫o/sat,'cyzl'cL7CiaTt･L'thferrL'c

io'nolvcr:o"sclo"ce.nLral;a":
ThesalicylicacJ'dsho†y.isharp vJ'01ctcolor

withferricioneveninverydiluttsolutionand

is tlsed as indie.ltOr for the colom'metric

determination(Ifminuteamountofferricion

(19,恥.Thealltlmrh.i.qcompared thesensitil･ity

ofsalicylicacid lVith tllatOfthethiocyamte

and-V.lriollSCOnCentrati()n.sofferricllitrate.As

shoIVn inhわleI,thethiocy.1mte,WithloIY

-concentrationoffern'Cion..Showsll'ghttofaint

-yellolVColorandthescns)'tJh･J'tyofthiocyamte
sccmst0llcinfem'ortothtofthesalJkylicacid.

7ilogo)'ntodetai一.q,tl-e･rotorol't;1ined hv
s.llicylicacidlVith0.OoユtoI).0001Nofferric

nitrateWereCOmparCd sirnjhrlv. ltI-sclear

fromthercsultStrn･CninhhTclr,th.ltferric
ionisdetectedI.lttIICnOrnl.llityof0.0002to

O.0004N (Fc0.3Tiilto0.7r)mfrPerlOOcc)hy

占.llicylicacid resulting )ighttOSlighti;iolet-

C(1Inr. I

Ll.TJLel'n/LT/e"CeofPIIvat"esofthemediTtmlLPOn

lFLeColorOfferricsL7l''cj.late.

UsingWa】pole'shtlffcrs()lutions(叫Containing

variotis proportions of sodium acetate and

hydrochlbricacid,theseI)Ping indiHcrer)tlVith
cittlCrfcTTicors;tlicyhtcions,fcrr王cnitmtc

soltztionsorl･.lrJ'(-uSI)Hl･.lltlC.Sfr(一m 1torHl,er一三

Tal)lcI. Co咋 ,ariso''ofsellSltlvityofsaZlcytlcacL'dal～′ZLha.to/I,OtnSSL'"mllLZ'ocya''atefUL't/:

･､ /cwL'cio〝. (1【lropofユ,oo'sah'cylicacidalcoholsolutiont'rofN/10KSCNjs'ad'lc'l

f()rcl･erylOecoffcrricnitmtcsollltionofvariousconcentmtionsiTl.lte.qttuhc.)
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Table,ⅠⅠ.･Colo'reactlono/jalicy/icacidwithfem'ciono/lo品EOllCenl'raEions. (1drop

ofl% salicyliclaCidalcoholsolutionisaddedtoevery.10ccofLerricnitratesolutioll0E
variousconcentrationsintesttube,andthepH of.mediaareabout4,0-も5.)

T_ableIリI I"PtLenCeOFAEZvaltLeJof_",edlull-Z･0- Oloro/fe-'_csalicylate. (1dropof
1% salicyll'cacidalcoholsolutionisaddedtoeverylOccO.OOINFe(NO3)3SC･lut享onof
variousPIIvalues_intesttu7)C.)

pI-Iof-edi- ＼ l 一 ､colorsoolfut?三lfrimi l colors霊itceyrliacd慧 nof

pTCParedandtreatedlVithSalicylicacidandthe

tolor･r甲Ctions were compared asshown in＼

tableIIL Thelcolorintensityoffcrrie,salicylate

i岳muchafrectL,dhythepHvtllucofthemedium,

.lndtheoptimuln_pH valueatlVhichdeepviolet

Colorresultedisatabout3.The.pH found

llgreeS､;iththat(i'H 2.7)colorreportedhy､/∫
Mehlihg(eO)and'Kortum-Seiler(17)ーfor,ferric

salicylateand that(PII3)01)taincd1)yAronnicr

;tndothers(18'forthevioletcomplexofferricl

sulfosalicylateJ

B.T/Lei"JILLe;'Ce■0/thea"io'L""/1,"LlicaloysILZ'0''
LILeaCnLrL7CyOflhetL'tl･ah.alt.L

In the tl'tratlo'n of sodiutp Lluon'de ､vith
stan(hrdferricnitraJc,theeffectof､thesortI
andtheampuntOfindicatorsupontheaccuracy

~一fthetitrationwerefound.empirically.一･Every

lOccof0.3Nsodium 8uoridetwasplacedina

smallErlenmyer月askand 5ccofWalpolc',s

buffeT緬丁読ionofplr3.09(34.OgofcTyStallihe

dissolvcd､inwaterandmakpupto260cc)and

variousamountsJOf indicator solution lYereー

added asdescribed intableIV,Ititmtewith

I)･15N fcrricnitrate_Solutiorlu岳inga miero
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t_

buret･untiltheomn.',re_yelloIVcolorlVこISCStこ11)li-

shed,thisstep lVaS､rCSultedatalJoutBcc｡E

.titrant,thendecolorizethesorutionlVith;lddition

of25cc･ofabsolutealcoholandstirforabout

30seconds.The.alcol10lconcentmtionoftlle

mcdiulnattheendpointisabout}0,'ibyvolllmC･

Furthercontinl王ethetitrationuntilthes】iLdlt

l'inkcolor,Fasnotdischargらd(overthe-､yhitte
surface)hystirring Lot30secoP(ls･Sodiuln
fluorideandferricnitrateusedlVCrel三.Mcrck's

reagentsandthcl､Stren.Tth ofthefluorideand
I

theferricnitratesolutior)sWらredetcrmincdby

theleadchlorofltLoride_method(10)ar･d by the

Mohr･siもdometryrespectively.

AsshownintablelVitishardtoLin°any

differenceoftitratedvaluesineverycasesusirlg

salicylic′acidandsodiumsalicylateasindicator,

andthenecessaryamountofcacllindic.ltOris

about2ccof0IMolsolutionfor5Occoftotal

volume･Butforkeepingacons壬ant-pJI4)L､3.OLI,
theuseofsodium salicylateislllOrCadvisahlc

thanthatofsalicylicacid･ ,′ -

4･TheeHeciOfalcoholco77Cenlrat,'0110/Lhe"tcd･'tLm
uponllleaccuracyOf■LhetiLyatlolt. )
Inthe_caseofthetitrationofsodium月uorjde

＼

･､､ /

lヽ･
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Jl'.lhIcIV. ZnJTILC,tCCa/a机0:･1TL0/1-"dl'caLOrHLPOnOCC〟raCy0/iJletl'Eratio〝. ′(9.96ccof
o,300bN Nap.[･ecoflVaJpo】e'sL,utrersolutibn,I25ccOfalcohol,0,25-3,00cc㌔(･L
indic.ltOr.qOllltJ'ons.Ireused.Foreverytitmtionusing microburet.Finalvolume at
rendpointisaTJoutl')Occ.) L

indic.itor .lmOuntOE rFc(Nod)3,0,lr)DON Nap ･lPPeLlranCや

.lPPlie(ド jndlC.ltOrノaddcdI.CC CC reCtlVery t/QJo/ of ,ムn(ーpoint.-

0,1Mol 0,-25 10,08 101.2 notso.sh.lTp.

:S.llicylic / 0,Sol ･10,01､ 100,8 〟

.acidiiト ･ユ,00 1./9,97 . J100,I .. o

.50,%'､ 2,00J ･9,96 . .loo,0 shrp

~0,1Mol 0,..2与 10,07 -.--. 101,1 ･not.sosharp

50dium 0.iI)0 ･10,04. 100,g r ク ■/

salicylate 1,00̀ 9,97 100,1 sharp

in5030/_ 2,00 9,96 ′ ･100,0 メ′

Table･Ⅴ･ EPecE.OfalcoholCOJZ(enEraLL'ono/medL'zLmlLl･0"ace"racy0/t･'E,L7LL'0,･･ (5･00ccIt
.hf0.29S7N NaF solution, 2,J5ccWalpole's huLrersolution,lccoE0,111卜sodiun

･S.llicyhtedissolvedin5036alcoholsolution,Variousamountofalcoholarcuse(I.TJ'thfe_･
､vithmicrohuret.) ＼

I

IVithstandardferricrnitrこIteaSdescribedabove,
-the ;llcoholconcentration ofthe_medium is

seemedtobe.oneofthemostimporhntfLtctors

.atrecting the accuracy.Iritheseexperiments

.vAri(うus.amountsoEalcoholllrereIlddcdpriorto一ヽヽ

.everytitratior).^sshowninttlhleV,attllcohol

{onccntrationslolVCrthan.-)0,90',otvinてtOthe
incomplctc prccipihti｡n of sodium ferric

JlouTidc･.theendpointsnppearcdcLlrJy.In°lVere

･unshrJ). T he .<llfrlCJk･nt.llcoholc()neentTation

fortherenctiorlisfollndtohc.lbove50% by

,vt'1ume.1tthelen(]p{jnt.

JL TJLeI".CLJraCy 0/ LILCLJ･,I,〝Ll･ontOhe〃Varl･oLIS
●

coTZCCIZlTaEL'onso/ SO,LL'"WJJTLLO,J''tC L711dfer,ic

.ttL'li･aleoreILSCrt.

､ Using every5ccofsodium fluorideof･theノ

V.lriousnoTmalitiesaridferricnitrate-ofthe

corTeSponiin'In-ormalities,theconeentratiori- _

t･lCCumCy′Tehtionships,lVerC ･qtlldJ'ed and やe
resultsWcrcI.lhuhtedinhI)lcVL.Thealcohol

J

w.lS･.lddedinthecourSCOfthetitr.itionsWhen

the.or蒜膏eyello､vlcolorwas･establishedby､th｡

additipntofferricnitrate(about<4cc).

( Atlolverconcentratiohsthn0.3Nof_主odium

duoride,especiallyat-0.ユN,'theJendpointis
notso sharp owing toJthe appearance ofI

intermediateyellowjCOlorandlowerresultsare,
obttlined･SuchresultsIateProbablycausedby

thclowconcentrationandsolubility'ofsodium
ferricfluorjdeforEned inmedia. Thehigher

､179
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Tabl_e-Vl･ーAccZLraCy0/li,raE空,- Jle"ioq.'umpzLOr'idea"d/C,,icA,ilraIe-hay;"gvcr,･O,a
l10,mOlittles:arelLSed. __(包979cc′ofNap having variousnormalities,2,5ccW.llpolc's
buffersolution,lccof0,1M sodiumsalicylatedissolvデdin50% alcohol,andl'3,{)ccof
ai'coholar9Lusedineachtitrationusing microburet,thefinalalcoholicconcentration
ofmedium isabout50γol.% attheendpoint.)

Fe(tJO3)3SOl'n.

N - L ､ cc

appearanCe
of
endpoint

ー5,02

1

nJ
CC
nU
IO
nXU

nU

HU
ハリ
ー1り
nU
7

5

4

.4
4

4

4

100,!

100,6

100,2

109'0
99,6

日9,4
96.0

l̀ightpink,shLlrp

ク . -ク ク
ク ク ク
ク.-ク g

ク ′ - ク ク

// ク ク
lighーyellowishpink,
notsosharp

TableVII. "TheopLl'mu"ZStepWhellalcohol-sF102Lldbeaddedintheco″,scoftiLratllon.
(5ccofO.2935N NaFsolution,2.-5ctofWalpole'Shufrersolution,l ccof0,1Msodium
salicylatedissolvedintr:)022alcoholarcusedforeyerytitrationand12,5ccofalcoholis
addedatvariousstepsoftitration.) T ～

addingale.when
followingamt.of
titmntwereadded

colorofmedium
beforeadding
alcchol

colorofmedium
afteradding
alcol101

Fp(NO3)3
used
0,1498N

Occ

i,.2r7

2.lrJU

3,00

3,75

4,m
4.60

colorless

yellowishtlirbid

yellow-turbidI
yellowturbid

deepyellolVturbid

orangeycllo､vturbid
deeporangeyello＼v
tur暮)王d

colorless,SLopalescent

colorlessopalescent

colorless'opalescent

colorlessopalescent

colorlcs?optalescent

colorless,opalescent
colorlessopalescent

00
4

日U
♪U
GE)
ハU
q一

8

8

nO
9

n'
0

0

1T
5
9

9

n
T,
9

0

0

1

1

resultsare~obtained Withthelligherconcen卜

rationsofsodium 且uoride,thoughtheirend

pointsaresllarP.Itisaupposedthatthehigher

resultsobtainedinhigllernOrmalitiesof仇10ride

areprobablyduetothesome､absorptiollーOfthe

colorcomplexofferricsalicylateljythecolloidal

precipiationofsodium ferricnuoride,Lorrned

inthemedialIngeneralitiradvisableto-1SP

ab?utO･3N ムfsodiummlOride(1･26gNaFper

100cc)andLO･15Nofferrjc甲itrateforattaining

thehighaccuracy._

6.∫The921imtLmStepWhe/taZco/LotshouldbeadEled

i,1thecoょ,seofiiEyalion.

InthisexperimenttheeffectofaddingaleollOl

atanearlyorlatertimeinthecotlrSeOftitration

upon accuracy lvas Stlldiedarid the resIIlts

obtainedweregivenin'tahleVII.

180
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Whenthealcoholisaddedtooearlyinthe

courseoftitration,畠omewhatearlyendpoints

areobserved and therefore lolVCrresultsarc

obtained,Whilethecontmryresultsareobtained･

lVhenthealcoholisaddedclosetotheequivalent

point. Forobtairling accurateresults,itis･
desirable_to add･alcohol whenthe medium

exhibitsora71ge-yellolVCOlor,andintheprcscnト

ca,se,afteradding4ccoftitraTit.･.一.I
I.T/leproposed-1nethodanditsapi'Ll'caLl'01JSlll

allalysesofsodiu"IjTILOridea"doLlLerJTtJOrや
coml)tLIEds.

]くcaqents:

a) Standard O.1･-JN (0.03M)fcrri｡nitrate･I

solution;PurecrystallineFe(NO待)31JAq(2O,2g)∫
isdissolvedin lOOOccoflVatcraI】(i81tctrcdif◆

necessary._The strength of thesolutiollis･

＼

1ノ

＼
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1̂etcrmined hytllC;tTnly.tisl'ffcrrjel'川1.lL､C.

lOfthe.qolllti川lJ'.<COrrtuSl)on(lJ'nJrttlO.OO3TTI
Lluorlnc.

_ 1)) 13ufrer .qollltion;W.111)oJc'.il州Lrcr.qolutiHt

･oELpII3.09ispr叩 .lTCdhyLIis.qoll･ing:H,Ogor

L1yStallinc .qodillm aCet;ttCand 20ccof38%
hydr∝hloric;tcid in Wateran(Im;thingllPtO

公 Oee.

c) 0,1M s_占dium sa'licylatealcoholsoldtion;
I.60gofpureso(1iums;llicyhteisdissolvedin

lOOccoL50% ･1lcoholand stocked in.IbrolV.n
･bottletoshieldfrom light.

d) Absoluteor95% .llcohol;rcdistilled i一l
I)rCSenCe-ofpurelimetoeliminate.anytmecs

.'fL7uorfneandvohtilc.leids._

ProCedurc:

Take 5cc oE about0,3N sodium LlllOridc

soltltion(containingabout1,26gNaFor0,57g

iluori.neper100cc)inasmallErlenmycrflask,
,.ldd2,5ccofthebuffersollltionandlctof0.lM

50dium.qalicylate三llcoholsolution.lndstirllrClL

Herethestandard0.15NLerricnitratesolution

isaddedslo､ylyfromamicroJ)llretur)lilthe

soltltionI)eeomcsomngcyellow,whl'chisthen

bceolorizcd eon-pletelyI-ヽvith tl-e.lddition or

ll',5ccoE ibsol､.tca一cohol､(or]3ccof95%
alcohol)andstirfor30seco申S･andcontinue
thctitration_lVith stan'dard sollJtion.Inthis

easetheslowadditionofthefcrricnitrate(one

dropevery'lor:3sccon(I.S)jsimpdrant.NC.1r

.theen【lpointtheadditionisstillslolVer-With

goddmixing,andtheendpo)'nt3sre.lChcdlVhen

-slightpinkぐOlori.inotdischargedhy stirring
for305ccoTldsover･･theWhitesurface.Inthe

{ourse of thetitration, few drops of(-)0,00/

;llcohL-1providedin:I5m.･lJlWJl.dlin'.rhottlcWill

hcl]SCd for lY.lSIlZ'n.trIhclmlloftheLhskif

ncccss.Try. lL.e Of 0,lr)N JcrTic nitmtc is

corrcspondinqtoO.012OFr SOJlulllLluorideor

O.0037gLll】Orinc.'llICPrt忙e【!urcmust7)ec.1rrJ'cd
outJ'ndifusclightforLc.1rOfcolorfIl(Hng7)y

(]ircctsunlight.

ThealcoholIカaybe rc(･ovcred occごISionallv

from′the､vaste･iiqllidI'y(listillationinpresence,-
ofexcesslime.

Applicationsinanalyses-ofsidiumfhoride

tlndotherm10rinccompounds;'t ･̂_-
In thistitration, divalentand polyvalent

mctallic ions, i)hosphate, silicate,:borate,
cilrbonatcI SulfidcI ･lnd~reducing LSubstances
･.neting onJerrici6nctc･havetheinterfering

.1とtion,thcrcfore,priortothetitration,itis

r!ccess･lrytOSeparatefh10rincfromtheinterfering

substanccsl.,ydislilhtjonoEthes･lmpleaccordin･q
tothemethodoflVju.lrdandlVintcr(6).The

distillatc iS nCu(mlizcd With diiutcsodium

hydroxidc;In°tllen With llydroehloric.ltidto

thcrtmnsition pointoE ･♪-nitrophcno1. 1Vhcn

only c;lrbon.ltC is prctscnt, forexample, in

analysis of ll･.ltCr C.YtmCt OL crudesodium

Lluoridc produce(1hy the processoffusing

fluorSparll,ithsodJ'tlme.lr:bonatCandsilica, it

ismcrclysllErICicnttoncutmlizctheextractwith

llilutehydroehloric.lCidllSing･p-nitropher101as

indicLltOr:In°expellュlm(-stallcardondioxide

hcforcthetitration.

m10rideso】utioncontaim'nqllSTually about2,8.q
NaF per1100ccand some SOdium carbonate ､･
ohhincd hythec.Vtr.lCtion-ofthe ertlde product

-TahleVHI. A IZalyseso/:sodz'tmLjttLOrJ'desoltILI'ottfrO'tLL…tbyill,I"SI,L'lLL♪r()less.

sampleno. I hyle.ldd110ro fluorjdcmethd* 1)yprol)｡SC(ImcLtho(l半*

1

2

3

.I.
Lh

6

2,72gNL7(1'pcrlOOcc

='.7,4 ク

ll,SO //

i).a'3 ク

2.7.rJ ク

2,8ニi 0

事 oht.line(Ihy;ISJnglc.lnalysis,
～*･al･Cr.lgH ･.llues(1ftJ'Pll'C.ltCtJIJ'trこItion.

2,71gNL7FI)CJ･ユ00cc

2,75 ク

2,80 ク

2,83･_ク

5,81 ク

I_).8こi /V '
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pTOduccdindustriallyasldescribedabove,take

25ccof the､tIearsample.solution into50cc

mcasuring aask,and1drop of♪-nitrophcnoI

solutI'on (0,25g,p-nitrophenol per lOOcc of

¶･ntcr)thenneutralizelWithdiluteHCt.(1,:4)

With stirring toeヌPellcarbon-dioxide,and

isused fortitrationhy theabovepr?cedur.e･

Somcoftheanalyfiealdataareshownintable

VllI.Comparingwith theresdltsobtainedhy

thelead chloro且uoridemethod(10),itisproved･

thattheresultsobtainedbytheproposedniethod_㌔

sholVfairlygoodagreementwiththoseobtainedノ

by the lead chloro兄uorideprocess which is

recognized-asstandardmethodforthedetermi-

r)ationof且uorineinagriculturalchemicals.

SUふⅠ.NARY

/ TheprcscntlVOrkdescribesonanelVVOlumetric･

method for the'determinationJoffhorJ'ne,
Consistinginthetitrationinaqueous-alcoh31ic

,mcdiurn.lVithferricnitrateaSStandardsolution,

andsodium!alicylateasindicator,andalsoon

itsapplication inarll15,ses･oisodiumBuoride
andotherauorinecompounds.
Thispaper_:reportsltheexperi血entalresults

obtained in the funaamcntalstudiesof the

variousfactbrsinauencinI,rtheaccuracyofthe

ヽvolumctryIVig･thesensitivityaudthenecessary

amountofsodium salicybteusedasindicatく)r,
tllepH value,thealcollOIconcentrationofthe

-ytitration mediutn, the concentration of the
fluoridctakenfoithedetermination,and the

time.lVhenalcoholshouldbeAddedinth占course-

oftiletitration.Arapidandaccuratel･01umetric

mcthodisthenproposed;-

- Thopropos.cdmethodisChamctcrsticinusing

Isodium salicylate as indicator lVhich sholVS

sharpvioletcolorwjth払inuteamountofferTic

ionin-pH 3medium (co_nt,rolledwiththeI,uffer

solution),thentitTating,with st?ndard fer,ic･

nitrate,andadding properamountofalcohol

(the~alcoholconcentration attheLendpoint/
should beabove50%//hyvolume)'-duringthe

titration When the mbdium becomesorangeI
ycllowinordertocomplete,thereaction. I/

l)ivalent and polyvalent̀ methallic ions,
1)hosphate.silicate,horate,carbonate,sulGde'

18二王
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and reducingsubstancesactingon ferriciorr

interfere･ It･Willbe necessary､to seperate･

8uorinefrom theseinterfering substanceshy

(h'stHlatior).TheinterferenceoLcarhonatemay

beol,erCOmelsimp15,byacidifyinきrtO♪-nitro-

phenOlendpoint.

Inanalysesofsodit1m 仇10ridesolutions.tlle

resultso7)tainedhytheproposedmethodshowed

f.lirlygoodagreelnentlVith thoseobtainedh)'

the lead chloroauoride-process, Which is-.
recognizedasstandardmethodfortlledetermi･

mtiohofLluorineinagiCllltllralとhemical.S.
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