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0.005M mEEE$R-2- 7w % ) — L8V : 850mg D i

* REEBARY  EA AT IR K #EEE D N E S
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Fp— P R DEEL 4em/ml, FEEHEIL 0.5ml/
min FENHEYTH D, §HE MBS ES T CEENR
o HY IFREINE L Tu 5 D TERREZSRE R T
2, MEETEED Agr KB TLDTHGEIT LT
- T Ag* EENDIEECBITT5.

BRI 2B, B Ho BERTHE 0.01
MR ERERICRE E LTk <. RPFEH X » ER
HEROWEF T ETATL B, 2oL E3 i IM
W T hERETES.

3 MENE LSRR A VIHFORE

3.1 H{EHA1 A~

TEERE L ERER 7 77 2 — DO BEEEI M5 Todiz
0.005 M @ IEfE 5ml k— -2, +CEEL,
b A BEER (pH 5~6) 1lml izt 72 b v&
iz 50ml » L7-#% 0.005 M FSERSEWE CHEE L. 18
H 10 Eo#&VELEEY 4 BT - c/iR% Table |
i o

Table 1 Repeated titrations of 5 ml of 0.005 M
hydrochloric acid

Mean volume of Standard Coefficient of

Sequential =~ Number 605\ AgNO; deviation  variation

d.
ate of runs (ml) (ml) (%)
1 10 4.934 0.022 0.44
2 10 4.958 0.022 0.44
3 10 4.961 0.014 0.28
4 10 4.978 0.016 0.31

FEEEDOFHZEL D 13 0.0l ml DEE TIT - 722s, Ch
115 » — MEE 0. 4mm Y L, BHCHETE D
13 &AETRAIDREDKNMETHS. Tablel D
fEC BT HRZEEHNS VB TE ), ZOREDOH
MR 2~3) HZ w7y 272 —%BELHT
BB D . PEREERAEEERY WK E WD, O
FUTEAEMS S 0.0l ml OREEC ¥ AR D &
RLafcicd tBhbhs. L L TEEMRRE O EIL
0.37%TH b, ¥ mg OFEREIF O FERER WILL
BEDTL\NKERETH 5.

AEEDOYE AT KT LB 52— VXS ORES
VORI L - THEYZT5.

Na+ ouwwTit, Fig. 1 ok 5rZ{kL, 0.006 M
Cl- o 25 VBEO FEE TEEAD HETRE THD
M, MEEALTRIREALHETE V. HEMEDOHEHR
MwBgLTit, Table2 o X 5rcich, 25 L ETX
WISETCHETE 5.

K+ 13- ofREE B8 U BIRES S Nar o 1/
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Fig. 1 Titration curves of 5 ml of 0.005M HCI
under varying concentrations of coexisting
Na+

A :[Na*J/[Cl-J=1; B:[Na*/[Cl-]J=2; C:[Na*l
[CI-]=5

Table 2 Effect of coexistence of Na* and K+
to end point detection

Mean volume of Standard Coefficient of

Molarity  Number 4 545 nr" AgNO, deviation  variation

ratiot of runs (ml) (ml) (%)
Na*/Cl-=:1 10 4.970 0.012 0.24
Na*/Cl- =2 10 4.950 0.011 0.22
Na*/Cl-=5 End point indiscernible
K+/Cl-= 10 4.983 0.017 0.34
K*/Cl-=2 10 4.972 0.018 0.36
K+/Cl-=5 End point indiscernible

1 [CI-]=0.005M

1000 BETHH FEOEBIMD TS LEX DR
7oy, FRKK L Nat oBfLizs A EREORE L
b.x fo. PEEMEOFHRMBE LTk Table2 iRl 7z,
F OO A A vic B LTk Table 3 i Ziiy L.
NH,* i 2o\WTigR7 v 3 VA *+ v OHEIBRE XL
724, Cl- o 100 5= L 0FEE T B, 200
fECE VBB OBMBENLZ LI kolc. 2D ik
7 VI VA A VORBBBELITD Agt T
SREr—vIMBONLZ ERRE LTS, 1000 f5e
e b & BT A OHIESEBC oo .

Table 3 Effect of diverse cations to end point

detection
Cation Safety limit of coexistence (cation/Cl-)t
NH,* 200
Lit 100
Ca?* 100
Mg?* 100
Cu?+ 50
BaZ* 50
Fe3+ <1
NH;NHj32* 1001t

¥ [CI1-]=0.005M; tt Five drops of 5% hydrazine=15
(cation/Cl1-)
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Li+, Caz+, Mg2+ 4}t 100 (%=1 ¥, Cu2t, Bazt
(LS50 fEFTIR & A ETEE S 2 — R I A
2w, Fed+ i3 Cl- L w0 fFHCERCEEEDS
(0.2~0.3)ml {K<, 245 DL L CHRITADHAL /)
R OYES B 7o . EESMD pH 5~6 (3K
EHOETHIRTH D, Belzsuw#iiicans Nk
B~ Cl- oW BRIk EBbhs, B
WwWHHEE RN PH 4 L L Tdbth X hd, Zh
UTFTABROIEETHY I8 Hilsh T L% 5.

L NSO VvOBBIIREE Y 5 A o ORIEICE £ 1C
WHEDTHRE L. 5% v V5 o v KEK ST (Cl- o
15 fFE1) HEBIEECIEE EhTv 525, 1ml(60 f% -
) ETRENZ — v, WEEE BEC oW TE BE
et otz 2ml RNz 5 & BB OBMBEEL L=
Z L5,

3.2 RmitHRTI VLS A+

0.006M EL{L7 v = v o598 5ml 12D\ C O
N2 = VIIETE OB AR Cl- oG L h kX<
Vo — FILBYTESE DA, Nat o8z Br- © 5
eV OIFFE THIR ) BITBD I H LA Z UL ke
D, 10 FEARNMETEABETHS. K LT
ik Na*t I h b P/ ksn 20 ffxan
RETH -7z, WIhoBE LEEIEMHE, B
e\, EOMD A A i ou Tk B R KBS LT
#5, Table 3 P OMBEHLBHZLDETFHINS.
0.006M = Y{b7 ve=v Al 5ml icouCREE:
DEBAAT o 12h3, Br- DAL L F UAENRB LR
7o, Bt Bro, I- 13485 & ToOMEE [Ag*] 2 Cl-
DFE LD IEH /N ELBREITIE L, BB
HVRESKE DO THRIFERIE A + v OREL &/ NER
Ihb.

33 AFUXBMBIBICLIZES > DEE
AR BBIR A A VR BRETIIERE - % — ik
WE IR DL, TR A 4 SR 5 2 % ER
XFDEONEHETHD. LinL vy v A 4 v Bl
WCEIY 35l h H80KTEH Lk iulcs
T, ThORMEOFRSCEED -~ v 7 ALKEB MR
e ERIEAD B D, I TEE IR ERE AL 4 v
B2 A LRIR 1 4 VilEL FIFCro & 3§05
HZ ERRAA.

AR OBIENRER L Ie T 5707 vi—F5 1 |
IR-120B » WM CKRKEE & L, KK T, 8]
RKEY T #7520 EBHALT L. —-F,

0.005M#EEESml } 74+ F v50ml 2 —H— 2k h,
BlEoEL 2z Cohw immL, 4o Ez L 10
DEBELE. X b s 2g B TIRFEEHDOE
Firae< e, Cl- ORI Y ;AL s & EHFER
TEX. X, BIBOHmINIEE-1& — viciz & A Y&k
WIRITENZ &b, YEREHEOBIB O Agt O
fE~nfsE1 21 3 vZ72BhTR D, ThE Tty
EE~ORIG eI TS DL RIN%. 3g L
EHRINT 2 LR OLBEVRBRONEREE L L DE
FRIEEIC R T A A1 2 ), WEBBE L, 1 X
%L ot

Table 4 Removal of Na+ in sample solution
by cation exchange resin

Resin added (g) Safety limit of coexistence (cation/Cl-)T

0.25 20
0.5 40
1 40

2 40

t [CI-7-0.005M

BgE + Na* @EdhEicouTir Table 4 jC¥EL)
L7z, 0.5g UEHMUTHRISHE DM ELRWC
e, lg mMAAHYEEL LR, I OEITEEY
LD T, —Flg A5, 7 LCHANYETEZ
TEE, HEFEUcEYFRRCTRE LV, TosE RN
HBORE RN, B4 D B2 LT 5 RIS ERC
#ETHOT, 10 A BETHIE I,

4 752 aBREEC X AHE R L OER

4.1 RAEEI(CKSERMAN

B G~ m oy vEHERREY (1~5)mg O T
IR L, o~ m e voitHE (emg) & 0.005M 5861
HER (ml) WO TEWEIHTRIT - 7. JREEmS
7o USRI L LT Table 5 oI B2 B, yililnck
T 5 YR A R o 2B fiE & v P 0.036 ml &
Tooto. DURERICHT DIEM ORI & Lkt
MOHMFY 0.011 (ml) 235 HhvZ fuaian D w
AT & & 50 BEVEHEREUR OREBE, WUB R Hisk
LIEBLDEFOEASIT/PNI N EHHIT Uic. Feds[alh i
BOMEFEVIWEIERK O 7 » 7 % — OEALSE O
I EDRENRD D, RIDHEFHE D N lilE Lico
THAVCEFCII—F LT o,
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Table 5 Regression analysis with standard
organic halogen samples

KAGAKU Vol. 28 (1979)

Table 7 Determination of inorganic and organic
chlorine in chlorpromazine hydrochloride

Standard deviation

Sample 0.005 M

Sample Regression linet along regression line Object weight AgNO3 (Cl (E}l) Statistics
ml) (mg)  (mly (™8 6
s-Benzylthiuronium . 2.850 1.62 0.283 9.93 . .

LIt e »--5.679x+0.044 0.011 (3% 19 0313 9§ Mean=9.89%
p-Chlorobenzoic acid y=5.620x—0.010 0.020 Hydrochloride 3 2.778 .57 0.21%  9:5% Standard deviation
2, 4-Dinitrochlorobenzene  »=5.493x+0.077 0.003 2687 1.53 09266 990 —0.06 (%)

2 4 Dichlorophenoxyacetic 5 506x+0.071 0.005 6.889 7.73 1.375 19.9
4.550 5.14 0.911  20.02 M —90.03%

a-Bromoisovalerylurea »=2.490x+0.049 0.006 . : 5.198 5.85 1.038 19.97 ~ean—<U

Total chlorine 3412 390 0689 20.19
Hexabromocyclohexane =2.525x—0.006 0.015 5 736 2" &0 1351 20.07 Standard deviation
p-Bromoacetanilide »=2.593x—0.014 0.026 5531 6929  1.104 1996  =0:09 (%)
o-Todobenzoic acid » =1.579x+0.035 0.008
Todoform :=1.574240.023 0.008 Inorganic chlorine=9.89% (Calc.=9.98%); Organic chlorine=

t x:Cl (mg) in sample; y:0.005M AgNO; (ml) consumed

HFEMRML » 5 %0 LEREERS & LT Table
6 1wk L. BREEERHT e & vEND V0T 10mg
PLEERER L7cas, 30mg THHIEL ET LX LD, 40
mg TIZR: BN AUk, ERMLrS5ErrI Y
A, HU WA, DATVT LA BREEBEBOEEYEAT
BY, 14 vEBIEATM Lo & g kA SRS
HExFE IV, BHEOHRINC X - THREERKELED
i,

Table 6 Determination of halogens in organic
samples containing metal elements

Sample weight 0.006 M AgNO; Cl Cl

Sample (mg) (ml) (mg) (%)
11.096 0.20 0.026 0.23

Drv veast 14.019 0.25 0.034 0.2¢
y yeas 20.247 0.33 0.048 0.24
30.652% 0.37 0.054 0.18

7.256 2.61 0.445 6.13

. 7.622 2.59 0.442 5.80
Rabbit dry 7.988 2.75 0.470 5.88
piasm 11.292 3.77 0.647 5.73
15.338 5.20 0.896 5.84

t Poor recovery was yielded from 30mg sample and carbon-

aceous residue was observed in combustion flask with 40 mg.

43 snnyaRoryhO ER, FREREO FHIE

y 3

B AR D o~ v ALK SRR T e
VA G BT HDOTEOE FHEHENSTRETDH 5.
T = R OEEE R & BRIER OS5
R Z DTG,

Ak Sml OACEM L, 7 b v 50ml %Nz i
ETHTEMEROGELRDO bR, — 7 7 A 25
B OBEME CRERSEI OIS, AHEERIWE
DEThH 2 Hbhh., Table7 3R chh, HipfE
Erv—FERL TS,

20.03—9.89=10.14% (Calc.=9.98%)

5 % %=

Na* B 75 ABBEHVS w7 A1 4 VO
FE 2 EANCHAVBE TV, F r D7
S5 AaBREEC X A ERMIMCIERHTE S Z Mo 7.

0.005 M FFREED 7 » 7 24 — X IEDHE L XL TH
ARLEE & BT 2 0T, (2~3)H I LicHiRENE
F LA, AT CRIEENeMoREER LMD
DT, RKEAKLD LREERFW D 7 » 7 2 — OHERHEIR
DY, BHEERER R X % AR N T R ERR R FIA
T5DONEENOEERNTH 5.

KEERD SBA 4 v D JEE- 2 — Vi /T 5 B8
ik, SOEMBOA A VEIREFFINOTFHEIh LD L
B 5T\, KW T Nar o3 2 B IRER &

LT K5, =1500, KEh=10, K{1,=0.004, Kx3x=
0.001, KR3%u,=0.0003 2#iE S h Tk hH?, FKT +

bR AL RIS LixBhbn s s Lit, K+, NH*
DBRPUFENIZ LD IWETH S, LA AMET
1t Table 2 ¥ Table 3 w/n¥T X 5 Nar & K+
OEFEEREEL L, Liv, NH,* & Table 4 © X5
CNE. T LAIERRINA 4 v THBH Cazt,Bazt 7ok
DIF 5 DPHFIIKRE L BV TH 5.

CoBlguL Nar b K¥ DG, 1 A+ VIR OHE
I H S AERAEHCOWA A vOSEEOEIERTH
h, # 5 AEEEOKI S LBIZET DA 4 VR
FETREIE N WETH L THATESD., HE
Eisenman® & X iuTK-7 13 2 A BBEZR A 4 VR
f o EEHEE ) = A A F —BILIZ B A v 1, J e T
ko X owEsh

AF=(F}—F})+ (F§f—F¥%)

Fh Fe& % rhFhA A+ voKMO#ycrHfi= %1
¥, RO By BE-FALF L LTEEL
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feE, AF% e =—3.1kcal/mol, AF. s =—9.8
kcal/mol, AF$,+ ¢s+ = —25.9kcal/mol, AF )+, + = —87.4
kcal/mol DI PR DR FEIC e > T hH. TDF
xR ET70s 25 AT, =-S5 L

LDOTHYH, REEKhD 7 1+ v EEPEARD I T A
MR TE RS C D EBbhsh, Nat i K %
2 B LoV E SO LSRR A TR Ciz s LB N D T o
2 AREY A P CThog sk mERTIh b
BloTrrvgihsh b tELTL v, 657,
MELTHED Agt HFEHLUCLER»VEO Agh
X5 A 4 vRBUIMEST LEES, &Y L LT 4
—VOREIITZ LS. Liv, HY oo/ xuo
EIKHIA A VO H B 3 L F — AN S IR IN T
THY, foT, ¥ILEHNTDOA A LK O
THMTE, OO 14 e DL 57— % (3
D, BoL RAFEoUEIcIsb0L Bl s, £
FrvDgEhiow R T YE ST HETZ #HEo
Agt TR EFEORA F oWy 4 b hfixh,
TRN K T 2 ARRCIN LT BB O K Eu Agt C
BAREE R T 5.

ARERR I B A A vIBEIE R RN 5 Sy T
i, SBA G vREECERETL I LR SRS D
2, ARMECEEO T CEEICIBSCBEX K T
L EMNTELDT, HECTERWSLEFETHS &
Ezbhb.
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Microdetermination of organic halogens using
a sodium ion-selective glass electrode as an end
point sensor for the argentometric titration.
Keiichiro Hozumi, Kumiko Kawakami* and Naoshige
AxmmoTo** (*Kyoto College of Pharmacy, 5, Misasagi-

BAL, L, Bt :Na f b v BRIV ABRZHRMCOKSBREBIZHAVCSEE 2 vYorE Y

nakauchi-cho, Yamashina-ku, Kyoto-shi, Kyoto;
**Faculty of Pharmaceutical Sciences, Kyoto Uni-
versity, 46-29, Yoshidashimoadachi-cho, Sakyo-ku,
Kyoto-shi, Kyoto)

A method for the microdetermination of organic
halogens mvolving the oxygen flask combustion and
the subsequent potentiometric titration of the neutral
or weakly acid absorption liquid using a sodium ion-
selective glass electrode and 0.005 M silver nitrate
solution is described. The end point of the titration
was marked as a sharp inflection at the vicinity of the
equivalence point for which an interpretation was
made that the electrode potential was sustained by
the hydrogen ion activity before the end point but
was suddenly raised with a small increment of the
silver ion activity after it, because the electrode was
responsive extraordinarily to the silver ion activity.
Regression analysis with some standard organic samples
ranging (1~5)mg resulted in acceptable reproduci-
bility given as the standard deviation around 0.01
(ml) along the regression lines, while the sampling
error was assumed to be negligible. Coexistence of
sodium and potassium ions seriously interfered with
the end point detection when their molar concen-
tration exceeded five times as high as that of halo-
genides, while ammonium, lithium, calcium, magnesi-
um, copper (II), and barium ions gave practically no
effect until (50~200) times higher concentrations.
High interference from the potassium ion in spite of
its 1/1000 low selectivity to the electrode relative to
sodium ion was also elucidated. The ion-exchange
phenomena of the two cations at the alumino-silicate
anionic sites dispersed within the surface gel layer
were supposed to be nearly the same degree whereas
the mobility of the potassium ion in the dry glass
bulk was significantly lower than in the case of
sodium ion. The former reason seemed to function
as the cause of higher interference from the potassium
ion while the latter reason characterized the electrode
in low selectivity to the same ion. Transportation of
the silver ion through the electrode membrane after
the equivalence point seemed to be interrupted by the
metal-exchanged gel layer. Removal of the metal
ions was simply achieved by an addition of lg of
wet cation-exchange resin into the test solution and
the solution with the floating resin was titrated after
10 min standing.

(Received June 13, 1978)
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