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of manganese in salts.

C:carrier(water for system A; 0.15 M sodium tart-
rate-0.0045 M tartaric acid-0.30 M sodium chloride
for system B), Rl:indicator mixture(2.6 x 10-2 M
protocatechuic-acid and 0.75% hydrogen peroxide),
R2:1.0 M sodium carbonate solution, S:sample
injection with loop(0.5 mm i.d., 5 m long), SC:
separation column(cation-exchange column, 4 mm
i.d., 7 cm long), RC:reaction coil(0.5 mm 1.d.,

5 m long), D:spectrophotometric detection at 480
nm), BC:back-pressure coil, TB:tenperature-cont-

; rolled bath(40 °C), W:wast
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Fig.2 Dependence of the shape of signal response on the
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sodium chloride concentration in sample
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use of 5 m sample loop

-133-



RT &I, BT M) T LABREOEINE L HICKRMIEHEMT 545, 0.51~1. MoEHE
TRBE—E Lok, ZoMBOBEMEERD X DI VA VBRSNS 638
MUY LDOEREHRICEDDDEEADND,
ChLORBEMSLEDY T FINVIGETDZOFEHFLZHENRLTEZI LT, ZED
BT R LARELTCH I VA VICRRTE2S T FIVRiEoE Y LFEAIL . AIEREE
THBIENTRENE, DFY, KEEV VY IINVEAL OO FEICEY, TS5 78—/
DEELRUVICEBBES VA VOEENTRTH D,
TUAVREICHT 5 FHEOES
(Fig.20M)%2 7ay bLTELIER
Efid. 0.85H (b b U LA 15+ ()
LEHEE., HELRWEEOMEL
¥ 2~15ppb & T R I/ EARBEFRAY
Bohiz, HU. Fig. dicoRT & DS,
BT Y LORFICIVRERD
HEEFREL RO>TWD, I, i
DMIERIGRTHBREZNTHD LD
2 kT MU D LIk B RIGEE .
DIREBHRICE 2L DEHIEN D, 0 50 G ﬁ
EE, ZOEEZEETF NI VLRE Mn, ppb
EOSIL SHORBTRA TORER o ClaPiaien feapne for pystenta),
DL 2EZ, DY ATLTHE, 0.5 standard solution and (b) manganese
opb DT H VAR TTEE T H 5 A, :ggzg;rghfgiigieon containing 0.85 M
22Tk, EETRE L TEEERD
TRBELEZSELE, TRbOE2pbAEBETE LM, ZOfEIE. Ss0RABEBEL T
100mlD ARHEHB 2 AL =561, BERARFICEEL TO. 04ppnic %9 5, 8.0ppb
BEUVT VYA VBB ESFLEBEOHEMNEERZEIZ0.9% =5) L RFLEE THY ., —
EoMEFERMIZEN3 FTH D,

H, cm

10 L

(a)
5.0 +

Peak height,

3. 38 AUSTAVBAAUTHBHE—-F I A ATLB)

EREOT MYy AWalDICED2 TS5 7 - DEELBRLDHI —DDFELLT
. IS L ONESE LD ND, AFRTE. BEMEREEREL T 5B A4 %
BOBEL . ThESYSA Y THROMBRIGRE L BT 5 HEERH Lz,

TUHYDOEBEREIC O WTIE. TTIREBELENY . AMROBE. ABFICZED
LT kU ANEET 5 EHT YA Y ORANEL < BD U S BERBE S BOSS 5 0
. BHEHOETOEE%F 0. 0,150 TEMT k1 2-0. 0045H FEE-0. 308 Hift

-134-



10 min
“—>
10 L
Mn Mn
§ :
= 8.0 4
© -
© 5
- o 6.0
9 2
<C N
@
Q4.0
S S
Ui i 2.0 L
L . [ { | 1
0 0.2 04 0.6 0.8 1.0
NaCl, M
Fig.5 Typical signal traces for Fig.6 Effect of sodium chloride con-
manganese in solar salt by the centration on peak height for 10 ppb
FIA system(B); S:sample injection manganese solution in the FIA system(B)
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Table 1  Analysis of solar salts by the proposed FIA systems

Sample Manganese Determined in Sample(ppm)*!
Soluble Mn Total Mn
FIA(A) FIA(B) FIA(B)
Mexican 0.31(3.0)*2  0.30(3.3)*? 0.40(2.5)*2
hustralian(1) 0.47(2.1) 0.49(2.3) 0.98(1.2)
(2) 0.04,(10) 0.035(11)

(3) 0.51(2.5) 0.53(2.1) 0.84(1.7)
4 0.85(0.9) 0.84(1.1) 1.59(0.9)

%1 Sample solutions were prepared by dissolving 2-3 g of solid
salts into final 100 ml solution. A 5-m sample loop was used.
*2 Parentheses denote the relative standard deviations for 3
to 5 determinations.
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automated Chemical Analysis System for Salts and Seawater Using FIA
System:Determination of Trace Manganese in Various Salts by Catalytic

Photometric Detection

Takeshi YAMANE and Msae SAITO (Department of Chemistry, Faculty of

Education, Yamanashi University)
Summary

Two flow-injection(FIA) systems for the determination of trace
manganese in salts are presented using highly sensitive catalytic
detection based on the oxidation of 3,4-dihydroxybenzoic acid by
hydrogen peroxide. Two different approaches, the use of a large
sample volume injection in a usual FIA mode(system A) and on-line
coupling of a cation-exchange separation column with the detection
in a continuous flow system(system B), have proved very effective for
eliminating the blank peak problem and thus affording direct injection
of a sample solution containing a large concentration of salts.

The limits of determinations are 0.04 ppm and 0.01 ppm for systems A
and B, respectively, when a 5 g sample is used for preparing the 100 ml
sample solution. The proposed FIA systems were satisfactorily
applied to the determination of manganese at 0.03-1.59 ppm in solar

salts with good precision.
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