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BRIV TFVIFA AN VEE (DDTC) & 1:1 EDOEERFL— FZAERL, pH8~10 BV
THE(LRFICHIH I NS, ZOF L — FORINEOBEGEICE SV T, MEEMA A+ v 2 BN
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WAL E U T 5X107 M (17.8 ppm) LUF O B SURHA I B BR SR A TR % I

ZTHALIRAEA MRS, AV TI V74 NWF—IZLVIFBTS. PP OEA 4~ #8R-DDTC ¥ L —
bEUTHERRZETHEL, BEE (340nm) 2HET S (FRE). BHEA A U TPHENE & X
3, 7AW — FICHEINIELRAZMKTCHRELT, TVETKTHBBLUTLHBAT Y &L,
DIFRRICU TER-DDTC F L — FOEEE (340nm) Z2RIET 3. JOR, #Htm4 4 a5 1x10™t
MUTFDEEIE, FU— bORIBAKE (280 nm) TRIET S (PR, KE2E)IAKICEHE U1
EZ A, PRI KB 10 [BOEBFEROFIIMEIE 5.3 ppm, HEXEERFEIL 0.83% TH - 12,

1 #& E]

MR A 4 v ORI ERBKRE LT, F4YT
VEEKER(IT) BV ES cRBMPR WIS, T¥EH
KEBRBEI L EICHHINTWS, COHEICH UEE
MOBEBMEDR Er EMREYI N, B TCIEgREEY
LWEINTWVWD, F0Eh, 705 VERKREDD
1ppm U TOEREZHMNE ULHBIR-Y 7 2= VAN
ISy -Ry BB R EMNREINTVS. Ih
HOEREE, RIGREE UTHEEME TH BKRLEE
MEHHLTEY, dF0HFFELILN. X, 70Ll
RO 3 Y BRI O EARE Z HO T, FEMNICIEL
WA KV EEBTBHELRELH D0, HFEAL A+ DR
BAZIRTVREDHEAND S.

—7, Ag-DDTC ¥ L — hOHIHICE S <EOEZH
KEEEDVICOVWTWE, BMKBEEINTHDE. X,
DDTC X3 5 F L— MERERDO AN &0, 7~
DDTC ¥ L— b-RY ¥V BEKRZHOWTIREFAZ B
HHLU, BXEOR D> HREERTHHEYDLH
. ZOHEEISHLUT, MBEIHA A+ VIROo—E
BZIA TREIORZIH-DDTC-X > £~ BRIC B
U, 4350m ORICEZBIE T HIB1LMW 1 4 v OEE
FEIPHEIN TV,

T AR LA TR 101

FHERHI 1-8-14

AT

KAXICHBOTIE, ChoDhEzEAMETL, B
& U T BRHA IR - —E B ORHRESRIA TR % N4 THELIR %
A, WEIFHE LT HFRFPORA 4+~ #iR-
DDTC ¥ L — b & U THHELRFETHE L, RN
W RZAEST DA EREMIL Uz, X, HFEA A4 v 0%
BOLLWHEE LT, SRS G LR 2 AR L TH
He s ks ELRETLIIOTHRET 5.

2 BEROEHE

2.1 H %

HLW A 4 v EBER (1077 M) : 500~600°C T 1
BT AN G208 U 7o SRR AR (L Y 7 4 02922 %
BOoLsd L, MKICIEML 500ml &9 5. #HRICEL
T - DB Z AR 12,

FHRRSRIAIR (1072 M) : 110°C T 1 IEFREME U 723038
AR SR 0.8494g AR O kD L, MAKICHEMRUT
500ml &35, FHICELU CILEEC OBRZMKT
TR,

DDTC Na /A (0.2% w/v) : R T3ERRFI%
KAHHDO NN-VZF NI FA AN VEEF MY
L5 02g BEY, BAKICHAML 100ml & U, SEERET
INEUSCR U A

PUEIL R SR : HEMZE TREROREE SO b D % H
AVAR

FOMORIE LN T NS R Z O,
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Fig. 1 Apparatus for suction filtration

IS SR B E PR TR R O TR E MK FE T RD-10
MT BITHR LUz DZHO T

22 BERVEE

HEE . 7 ARGERE 5ml DL OD.

WG FEes: WY 4 T2 ZWABKN 15ml OHLOD
T, B (MfER, N 15em) ERIEBH DI X
FVEbEEL, FOMICA YTy T4 08— (LN
U—ARELATIV, 045um) ZHAAZ, {HHKIC
SBEE2HTHEE L. RIS OMEE L THL.
Fig. 1 IZIRG RO Z /KT .

DICEER : AL U-3200 B & HH O

pH &t : A T.EW HM-20E fl % H /.

ROBEHE: A 7F KM-¥ = —%— (V-DN) B
ZHOV.

3 REREER

3.1 FERELHRER

3e1-1 FEBRMEQD :FlE Hikwit &L
T 5X107*M (17.8 ppm) LUTFDEEHARK 10 ml % H
BEICRY, 10% (w/v) 7T VEBEKR Ilml LU
5X107° M HEERIAW 1ml 214 CTRAL, 10 571
WES S, AV 7T 7 405 — (£L# 0.45um) % H
WTIESIFE L T 5, P 10ml 29Kk (K&
50ml) IO 5. RIC2M 7 EZTK 1ml 2N
Z pH 289 &£ LTHH, 02% DDTC /A 1 ml KT
PaiEIERSE 10ml Z0%, 2 S5HEEU <0 EE Tl
35, AHEEZ lom ORELIVICAL, KEXHEKE
UTHER 340 nm CRAFEZRES 5. BEAKRZHL
THESNIRERE Fig. 2(1) 10K,

3+1-2 EEREBMEUD : F|LRXBE M AH+
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Fig. 2 Calibration curves of chloride ion

(I) Filtrate method : absorbance was measured at
340 nm. (II) AgCl-prcipitate method: at 340 nm.
(III) AgCl-precipitate method: at 280 nm.

IIHEA X v plansd & xid, AR U o ERI
FOREHES B, EEBREN) KEBAVYTITV T4
W — LoEIRZ, MK 2ml #HHOT 2 BIKSILA
MWOHWHFL, LRIRIZETA. IIZCIM T YyEZTK?2
ml % 2 B W CRAICART 5. BITHAK 8ml &2 H
WTIFBEERARRELAAEZ 12ml & $5. 10ml 259K
RHTEL, 10% 7 TV BBISHR 1.5ml 2% pH %
9 &9 B, 0.2% DDTC A 1 ml R OPUEILRSE 10
ml 2%, 2 5B UIEVEE T3 5. AHHE
% lem OAHELIVICAN, KaEFEKE LU TR 340
nm THRABEABET 5. BonREMR%E Fig. 2
(I1) IZ/RY.

B, BILMA A v ORESEK S IXI0OT*M (3.6
ppm) LIFOHEE, WERKK%E 280 nm ICE 2 TRHK
BAAET . Fon/ &8 % Fig. 2(111) 1R

Fig. 2 ORRER (1) RO(ID) &, FEFLEEHRNIC
LIRS AR L TOWD I ERRNL, BEMLRCEE
DEBLHE VST, 5X107M i TEB LT
WD, RIS A F VR A A v EET LI
&, WILIROBMESMA sl notctiens®E
Zonb, BB &, ZO0EED S HBRIEN S
H5HDD 10X10 °M £ THBED L DME LN,

3+2 Ag-DDTC *L — ki
3+2+1 Ag-DDTC ORARMH#R H B KB & L
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Fig. 3 Absorption spectra of Ag-DDTC chelate in
CCl,

(A) Ag-DDTC in CCl, (Ag: 1X10"*M) us. CCl,
(reagent blank); (B) Ag-DDTC in CCl, (Ag:
3X107* M) vs. CCl, (reagent blank); (C) CCl, (re-
agent blank) ss. HyO; (D) CCly vs. H,O

T, W HAR & ER U IE B RIS D W TRET U 72, 8RR A
FvELUTIXI0T*M DOFEBHARK 10 ml % 73R HC
0, 10% 7T VBBEK lml R 2M 7 v E=TK
Iml Z1AT pH ##9 9 &3 5. 02% DDTC /AH 1
ml ROPELRSE 10ml #I0%, 2 9BEL<IEROERE
WTHIH U, AHEMEEZ lan O NVICANS. [FARRICH
EU Tz 5 FBRO MIE(L R FH (D o HBRR) %z Xt
BMICLT, BonicBNEhiE % Fig. 3 @ (A) II7R
I N, MOKEXIIC U T o iz o GBI K O YR
{LRFDH DWW Z Fig. 3 O (C) BT (D) IR
T. CORRLS, IXI0T*MUTZHAIET S & X1
i, ORBRENZDH BRI ED 280 nm #
i35 &ic Uz, ERBHBE AT 5X1074M DL
TOWEIZBOTIE, BEEENSOD) HHEREAIE
EAELW 340 nm ZRIERE L LT, Fig. 3D (B)
W, R4 A ELT3XI0T'M OBEZEH LSS
DWRIRHHAR T H 5.

b, WSS E UTEILRSE, Xvyvy, 3-24F
Ne4-vH )y (MIBK) 7 & & RENU 7205, KRB M
DCEBBRIFOULX T X2 E2EZ TWELRE %2
MUz, X, MBI 2R0EEREIL 1 5Td &
WA 25EL, MM I HTyE D THho7t. B
A 10ml 1S3 U, B OKBHEDS 10~20ml T

I, KAEF, B : Ag-DDTC $&{K % H ) 2 &8I 4 A > OB SEINE e E 8 259

i¥ Ag-DDTC I3ERAYICHIT Z N 5.

322 Ag-DDTC #iHICH(T 3 pH OFE
AAYELTIXIOT"M RO 3X107* M OFRBHAR
10ml %2 5WRSHICHR Y pH 2413 €T, DDTC K&
OMHELRFEZFIO LD ITMAFHFFICH T 5 pH @
OB A RET U O IS 340 nm THRIE L 72,

CPH M5 LITFTE, MMICABIEEF L — bOERHSR

1D THRAENPEL £ 5P, pHE~10 OEFHT—TE
DHEBMORWESE SN, KEBRTIE, HFEA 4
DB AEERBLUCIZVBROT vEZTAKEHOSC
EEU, pHER I TITH &L

3+2+3 DDTC DRENDTE  Ag-DDTC * L —
FOERICHES DDTC 082Kz, R4+ &L
THELBRTH S 5X107* M #HL, DDTC IBROER
MBEE 1ml EED, ZOWEEL 005% (w/v) Do
05% EEXTERBUL., FOR, 010% LITTER
NHEPELWHY LT, BAA VITHLF L — Ml
FTHLUTWAIEZRLE. 012% 75 0.5% T—iE
DRAEPBHNIZDT, 0.2% DDTC ZH0N5H &I
Uz, 5B, TO%EED» S Ag-DDTC F L — b DS
EVEIER 11 s

PED &S 38R A4 & v iodd 2E&SMT, 844>
5X107*M LIF (840 nm) KO 1X107*M (280 nm)
PRIZOWTHRAEZBELIZEC S, WERbLIRER
HEARIC S~ 17,

3.3 HYHrADOESE

331 J|LBERICH I IHBEBEORE Kt
WA A v DEBBRIE) ICHNT, KERMIC L 208
ERETU. b4 A v & LT 3X107* M o FEB A
Wo10ml 20, R 20°C 1B WV THE R % 30
B, 14, 345, 547, 10 7RO 305EEZ, DIFE
BEAEICWE - T 340 nm ORIEE # R Lz, & 0ft
R, 1 pTREWME T XESESBOSNIH, BHBMZSE
B3 A5E5PLUEMPRBETCH, SORD 10 HHHES
HIEI U, N, HLRL 2 R 3 2 & SR E
(I KOWTHREBEERTCh -2, BB, BNT
DFERE DR HIMGE U 72 & &, H{LSRILM O ROE D 528813
T X /2,

332 LBERICHIIREOTE  HiLiRE
ORI % 15°C Xk 25°C & U, |4 A+~ o
WRATER L 72, BHZERPBAN TS L nRERsE o n
12T, BRTITHOHEMEOHEIEAITES. E&
BIELD oV HRBESHERPE SN

333 WHBRIEAANDEME 1xX10'M LT o
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|k A 4y (10ml) 28T 2 & X, BHERAEKRE
LEBBE» S IXI0T M BAK%E 1ml J1x, EBRME
(I) I LVEE 280 nm CIRHEZRIET 5 HELE X
HM b, WiE 5°C, 15°C KU 25°C THEIEL THRER
EERLUIZEZA, WENRE TXI07°~10X10°M @
HETOT»ICEBIU, £ OREISILBE KR O R
BOWEERE Lo N, COHBBTRENE LS E
W OERESEML, BAEEIRE B0, &8,
RO A R 4 2/ TH, 1X107° M R
AR Iml ZHOVT, 1X107*M LTFOHEIEMA 4 v %
EEmTHE, ABICREOREERZZ T, 22 THRMY
LAFEIRIATROBE % 5X107°M & LT, BEOEA
F Il &AM A A VR CRUROBREZM A, R
EOEBELNILBLEDICUI. ZOBE, PRER
WU T 280nm TWHREEZRIELT, 1X100*M T
OELA A v EERT AL TERVY, HILED
W ERHET 2EEEEA) KBV T, EE 340 nm
THELIZEZ IXI07*M LUTOMZR UG X
$% 280 nm ICE X THIE T nd, Fig. 2 D(III) D&
HICHE L U b REONEL S VZITICERT
HIEWNEETH Tz,

334 WSI/A M /LIEIRE 22 <35
&, AVTIVT AN —EHOTFBT 55D
WTRRET L 72, BEIREICHWARHC YW T, B
Wi iz DEOB TRERICITY 2o, KWOHuLIC
7> THESEARE>TH 0, FMT—D2DNREZBT,
FOLIZAVT I VI 4 NI—2DE. 20T, L#
SRS ONREE T D EDRICLVESS Y, FH
e BIEXATREELR. AV T7TI 07408 —0DFL
P& 0.1~8.0um EZE X THEBLU L, L 0.1~2.0pm
KBOT—EL >BHHEORWERSE S hzns, ML
IR AFEPRICEBS 22 H0T, —RENICER XN
TN 0.45um DHD%HNT.

335 IRILEBOFEBELEME AL R
EREBICHMT A& &, WEREALD OLDITWBOD
Yok S IRIRERE A 3 5. IS 1IPBICH O 72 RS OB X
BT IR E DR A F ¥ B LT D O THREHRIER
WBETH B, BRRPLZWOENBE AR T 2B 2hn
HbH. ARG URAER, MK 2ml € 2 M¥EET L
N EDSD T, KDHADVIT 0.1 M EEKIAK
THEHELTCHLEURERyEL N, 4B, LHEBEmOE
{LERZ R IB, MBSO hLEaBENEICNES
HIENHBEDT, ZOHRIE—EHEEIIANTLS
TANY— BT AU, B, BHBOR®GIC
BT v EZTARKEHOWDS I EEURD, BMETU ISR
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IM7YE=7K2ml %2 2HWSH I ETHI3TH-
fo. COT v EZTKL—EREEIZANTY S, K}
ICECOM L. ’

34 HEAAOHE

WBDKRAE IR E UT, HIFA 4 ¥ ORE L FR
FER OB B EOmEFEIC OV TERL 2. #R%
Table 1 (IZ/R9. FRIEICHBWVTIX, DDTC & F L —

Table 1 Effect of foreign ion
Absorbance
Ton (ppm)
I 11 111
— 0.444 0.691 0.662
Na™ (1000) 0.431 0.687 0.688
K" (1000) 0.437 0.683 0.646
Mg?* (100) 0.432 0.686 0.652
Ca?*(100) 0.435 0.679 0.640
AT (10) 0.444 0.674 0.664
Fe*" (10) 0.448 0.664 0.658
Cu?*(10) 0.753 0.690 0.667
(1) 0.627
Zn%*(10) 0.458 0.656 0.653
Hg®" (1) 0.607 0.665 0.624
Pb2*(10) 0.695 0.688 0.688
(1) 0.598
Mn**(10) 0.441 0.661 0.646
Co**(10) 2.340 0.668 0.655
(1) 0.797
Ni?*(10) 3.830 0.668 0.642
(1) 0.928
NO, (10) 0.443 0.655 0.656
PO, (10) 0.443 0.654 0.648
SO,27(10) 0.443 0.677 0.651
S,0427(10) 0.249 0.685 0.662
(1) 0.450
Br(10) 0.157 0.975 2.238
(1) 0.429 0.687 0.862
(0.1) 0.698
17 (10) 0.283 0.688 0.752
(1) 0.437 0.664
F~(10) 0.454 0.662 0.661
HCO;(100) 0.454 0.673 0.662
S27(10) 0.006 0.006 0.094
(1) 0.316 0.650 0.649
CN™(1) 0.428 0.683 0.880
NO,;~(1000) 0.436 0.672 0.657
SO,27(1000) 0.439 0.675 0.647
Pretreatment : I, filtrate method; II & III,

AgCl-precipitate method; Measured wavelength : I
& 11, 340 nm for 3X 10~ *M CI™; II1, 280 nm for 5
X107 M CI™~
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Table 2 Determination of chloride ion in natural water samples

Cl, ppm
Sample Filtrate AgCl-precipitate method Mercury (II)
method thiocyanate
(340 nm) (340 nm) (280 nm) method’
River water ; Sagami-river g; 55)(1) 5.3
(July 14, 1989) 59 59
Underground water ; Tanzawa 2.1 2.0
(July 14, 1989) 2.1 2.1 2.9
’ 2.2 2.2
. 1.5 1.5
Rain water ; Chlyoda-ku, Tokyo
1.6 1.5 1.6
(July 6, 1989) 14 16

T Analytical results obtained from the procedure of ref. 4)

FaAERUKREORERE (340 nm) (RN % F5 > 8 NE U S, FIRETIE 0.83%, HIRGBRETIE
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Indirect ultraviolet spectrophotometric determination of small amounts of chlo-
ride ion with silver-diethyldithiocarbamate complex. Satori UTsumi, Shigeo MATsU-
NO and Akinori Isozaki (Department of Industrial Chemistry, College of Science and
Technology, Nihon University, 1-8-14, Kanda-Surugadai, Chiyoda-ku, Tokyo 101)

Diethyldithiocarbamate (DDTC) reacts with silver ion to form a stable chelate. The
present paper deals with a method for the indirect determination of chloride ion based on
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the measurement of Ag-DDTGC chelate extracted into carbon tetrachloride. The proce-
dure is as follows: a 10 ml aliquot of a sample solution containing less than 5X 10”* M
(17.8 ppm) chloride ion is placed in a glass tube with a stopper. One milliliter of 10%
(w/v) citric acid solution and 1 ml of 5X 1072 M silver nitrate are added, and mixed.
After standing for 10 min, the resulting AgCl-precipitate is filtered with suction through a
0.45 um membrane filter. A 10 ml portion of the filtrate is transferred into a separatory
funnel. One milliliter of 2 M aqueous ammonia, 1 ml of 0.2% (w/v) DDTC"Na solution
and 10 ml of carbon tetrachloride are added. The mixture is then shaken for 2 min.
After the phase sparation, the absorbance of the organic phase is measured at 340 nm
with a 1 cm quartz cell using water as a blank. If some interfering ions exist in the sam-
ple solution, the resulting AgCl-precipitate collected on the membrane filter can be used
for the determination of chloride ion. The precipitate is washed with water and dis-
solved completely in aqueous ammonia. The subsequent procedure is similar to that for
the filtrate as described above. When chloride content is less than 1 X 10°*M (3.8
ppm), the absorbance measurment of AgCl-precipitate is performed at 280 nm on an
absorption maximum. The relative standard deviation obtained by the filtrate method
for the determination of 5.3 ppm chloride ion in a river water sample was 0.83% (n=10).
(Received December 26, 1990)
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indirect spectrophotometric determination of chloride ions; silver-diethyldithiocarbamate
chelate; extraction with carbon tetrachloride; UV absorption
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