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EERBER : ILO VLA, IFTFVTA, TAI =Y
Ay =y, TR, PFIVvA, ARrrRYFTAL, -3
VY7 a, %, ~vHvEUCHRE%R (1000 mg dm-3)
RAAMEL BT RS AEER 2RI AKCTHEY
CHFERLTHWR.

HNB %% (2.4x10-3mol dm=-3?) : F{{bLEBHFEHR
8l HNB 0.745g 2&EKICBEML, 2% % K¥KkT
500cm?® & L /.

7YY ViaH (50v/v%) : MEMB L EMIGLES Y
Y v 500cm?® #EEKCHRL, £%4% 1000cm? &
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Fig. 1 Flow diagram for the determination of

calcium

The optimum conditions were R : HNB (9.6 X 10-5 mol
dm-3); B:KOH (0.6 mol dm-3); M; : mixing coil
(1.0mm i.d., 8m long); S: sample injector (sample
M; : reaction coil (1.0 mm i.d.,
1.5m long plus 0.5mm i.d., 0.9m long); D : de-
tector (spectrophotometer, wavelength 455 nm); Ww:
Flow rate (R and B) : 1.4 cm?

volume, 50 mm3);

waste; P : pump.
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Th%. BRI -G53 ¥BREBECHBEL, O
HLDRDTEOWLREREHA, sy aBERR
FBLI. RARKIZFILE 20~30ym DOH 5 A7 4 V& —
X hIFERLACHE, KEKIEEEEKT 10 Frii
LBIERR E Lic, REHEE 2 & < SRR O BRI %
B ABEIFHREREL B .

3 HREUHELE

3.1 HNB DREMESR

AFRET O YD, B—HKRO FIA 25 A%
FHL, »02»Uo AL HNB-KEE» Y v 48
EBRBEERLTHIET D ERN—2A5 1 VIR LA CRGE
DPATHHEANTHRTE, WEL— 7 CEEELR
L, ERCADEEYH 2 . it HNB ok
CIBRELEEZ RS, —RCT VIEEHIRBT X
D7 Ve ALEY (BR) ks Z LAabh T 522,
FEYRLTOWRERX I B2t FHAK - .

AW T2 HNB 0B X 5 EHENTE R EY R
F37\ X 51, Fig. 1 @igLi: FIA v 257 a%
7o, KER{L# Y v 238 & HNB B %5l 4 ORI
ML, ARALDBERHBCELHMYEBECHETS Z
Lizx v, HNB o BRAY —FW 5% LAAETH
%.

3.2 HNB BHDME

HNB BgRoBREIEHEREROERTHCEELY R
ETZENTFEBINRS., B—WEo FIA o x5 2
WTC, 2.4~7.2x10-3mol dm-2 - HNB ¥ O pe %
LI EESY B LAHER, 2.4x10-*mol dm-3
THEEAME L EHRFERD 0.4~1.2mgdm-2 L
fz. 4.8x10-%mol dm~3 TIIMEXLMWINL, EHRFR
1T 0.1~2.6mg dm-3 FJAL /oot 7.2x10-5mol
dm-3 it 4.8x10-*moldm-3 & L, T ictE
XL, EEFEEL0.4~3.0mgdm-3 L HF hE3
e ote. RELLRBLEEVCERYEHTS L vE
BL, 4.8x10-*moldm~3 % FEFHEE L L. KB
TIKERME» V v 233 & HNB B % i TR A
T3, HNB BROFREEE L HNB ARBEE %
9.6x10-35moldm-3 } | ¢#-.

3.3 KEEHY U LABBEORE S MEREORE
AT AT B< IR vy A0EEIR, pH 0F
BIAEREYELIRDZ & TS & L A3TEET
H5. PROFICHTLIBHEOE LT h vy AE
WKL, = 7R vy AR R Ly A BT ERIN
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L3R oW THIE LiciE R % Fig. 2 wRd. 450
nm £ CHARIOMIRIIZE L. KBEH Y 7 20D
BE% 0.3~0.7 mol dm~3 D THIL IR 1R, 0.3~
0.6mol dm=2 TiZ REN ENBION TR 4
CRERACBE L, 0.7moldm-3 T ¥ R4l
BB L. 450mm kW THIELAE ¥—7 Bk
PH D ENZ I ORTHEA Lic. XZRNHERRIE R
e H 5252 €~ 27 BIREL -, AL HRBRE
BEVWLOD = 73 vy a0 HEMN RNE 0D BRI
455 nm T, XKBILH VYV v ABEEOEELY 0.6 mol dm-3
THhotz. 7ok, Fig. 2 WRLEFEELD KB~ 7
2Ty ADEBITERREL 2 7o\,
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Fig. 2 Absorption spectra

Curve A : calcium standard solution (2 mg dm-3);
Curve B : mixture of calcium (2mg dm=-3) and mag-
nesium (2mg dm-3); Conditions of FIA system——
R : HNB (9.6x10-5mol dm-3), B: KOH (0.6mol
dm-3), M;:8m, M::1.9m, Flow rate: 1.2cm3
min~!, pH 13.4

3.4 JNn—LRAFLORN
B&z4r0E 312 HNB o pH HiXc kT o8
b X 2 BEEXER TS LEV SRV, HNB B
EXKBEH Y v ABEOBH—RELITOICADHBEED
BEINNEELD. FE—LHEBREX—AS51VvDFY
7rEFRL, EERARCBRIELBEECEPEYR
. LB IIVBEA2 M VORI% Im $Fo
EELTWE, BELS—ASMviiEbhic 8m %
FHu .
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Rit= 1 Ok EHER FIA kT 5REERT
ThH, EATIEAMOSBCHEETL. KEEY—EE
LTRIG2 A ORI #H(LIE, HBEOHE LEHME
PRI LIRS Fig. 3 wirRd. Rtz 1 rORIN
TR O TEZ NI ey, HREFHBIE

s, ZOFEALHESY 1.0~2.2cm®min~! O THE
LERTLEbLLKr o, LA LES EEFGED

Erhsrrvy rOER@BBAE, IHYRVWE—-Z7BR
EFRTEHERRE M LOEX 2.4m THoTo. X
BExHEMIes L HELMAL, 1. 4cm®min~! THRXA
LR PEEAL L. chizsBicRI 2 AOFRC
IBBEEOBA L, MUK S TRES 2500 & REK
DRARC I AZBEEOHME > AEEREEX LD &
HENRT 5.
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Fig. 3 Influence of the reaction coil length

A:1.9m, B:2.4m, C:2.9m, D: 3.9m; Flow rate
(both R and B) : 1.4 cm? min-!

3¢5 RS MOKRE

<~ AV I7RIRER TO ZLBED PhEL AL LD
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Fig. 4 wind. REEEBERRAF CHr v 4 3mg
dm-2 R¥RinL, £SBOBERILHABMLC. & ~
IERvv A, AtBVYFTATLTNCIEDIEYRT
N, Ay ALERETHSD 3mgdm-d BETIIHA
EREEBRAU T CHERcVWEBbhE. 7A=Yy
&, FE, -SU v Ak 6mgdm3 F TLILGELRI
fthote. = r VRUHIRREBS I GE L FEYE
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Fig. 4 Effects of foreign metals

Foreign metals were added to the calcium standard
solution (3 mg dm-3). A:Mg, B:Al, C: Mn, D:
Fe, E:Ni, F:Cu, G:Zn, H: Sr, 1: Cd, J:Ba

T2 e, X=vrvii HNB »BEREI BET5
BRI L L@ ™o s nanBEEYRT-REEZLDR
55, MEEEC X)) AKX PEINS.

3.6 REBRUBARHORE

Fig. 1 @RLI Z7v—F17 734 Ofk%E FH
L, BR&KHETHILY Y AEREY RO CER L cBE
w3 Fig. 5 wrt. #EH1z 1.2~3.9mgdm-2 TR
FreEH YR L. BHERAL 0.6 mgdm-3ChH - 7.

KRKROKEAFD 7 Lo ADEERFES Table
Lwmd. IGHERETXTI0EFRL, pH#FEKE RS
DEILE /s Uiz FIA W CTHIE L7z, 7 RHEERFLRA

Table 1 Determination of calcium in natural
and tap waters
FlA®/ Titration® /
Sample mg dm™3 mg dm-3
Pond of Inokashira
Park (Tokyo) 22.8 23.0
Tap water (Tokyo) 25.4 25.7
” (Kanagawa) 20.4 20.2
” (Saitama) 28.2 26.7

a) Samples for FIA were diluted ten times with distilled water.
b) The titration was carried out by the JIS method.

Absorbance was measured under the optimum conditions.

e AReTEE JIS Vo TiT» 7. FIA off
ETEEMIIITIE— L. SRR W TN ERR
#% (R.S.D.) 11 1.12% (n=15) T, RFHAERETNIK
40 KB/ E, BETH - .
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Determination of calcium by flow injection anal-
ysis with Hydroxynaphthol Blue. Kazuhide UcsHI-
pA, Masako Tomopa, and Shinichi Sarro (General
Science Laboratory, Faculty of Science and Engine-
ering, Sophia University, 7-1, Kioi-cho, Chiyoda-ku,
Tokyo 102)

Flow injection analysis is proposed for the rapid and
simple determination of calcium in natural and tap
waters with spectrophotometric detection. The me-
thod is based on the color change reaction between
calcium in the sample and indicator at pH 13. The
change in the absorbance of Hydroxynaphthol Blue
(HNB) owing to the complex formation of HNB with

KAGAKU Vol. 34 (1985)

calcium is measured spectrophotometrically at 455 nm,
for calcium in the sample. No masking reagent for
magnesium is required because magnesium hydroxide
forms at high pH. The flow injection system was
investigated to obtain the optimum conditions for the
following: mixing coil length, reaction coil length, flow
rate, pH and wavelength. The effects when metals
were added to the calcium standard solution were ex-
amined. Barium, zinc, and aluminium did not in-
terfere at all. Magnesium, strontium, and iron did
not interfere in amounts up to the amount of calcium
present. Nickel, copper, and manganese gave nega-
tive errors, and cadmium gave a positive one. A
linear relationship was observed between concentra-
tion of calcium (from 1.2 to 3.9 mgdm—2) and ab-
sorbance. This method allows the analysis of ca. 40
samples per h. The relative standard deviation was
1.129; (n=15). The results for analysis of natural
and tap waters agreed well with those obtained by
standard EDTA titration with NN as indicator. For
a single analysis the sample volume injected was as
little as 50 mm?®; no complicated operation is required.
When the pH range of sample is from weak acid to
strong base, no buffer solution is required.
(Received March 27, 1985)
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