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Disposable Cartridge for Determination of Chlorides

Akifumi YAMADA, Yutaka ARAKAWA and Kazunori HODOUCHI

A disposable cartridge for the determination of chlorides has been devised utilizing the displacement reaction
of silver chromate with chloride ions. The absorbance of the liberated chromate ions was measured at 405 nm in
1 cm cell using a chloride free blank. The cartridge consists of an injection syringe and two disposable membrane
filter units with pore size of 0.45 um. The interior between two membrane filter units was filled with a mixture of
20 mg silver chromate (100-200 mesh in size) and 20 mg alumina (200 mesh in size). Linear relation was observed
in chloride concentration range of 0-170 mM with a relative standard deviation less than ca. 3%.
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disposable cartridge/determination of chloride/silver chromate
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Sample

Dilute to the

\§§§§x mark with water,

Add 200mg of

Acetate buffer AQZCroq powder,

Shake vigorously
\ for 2min.

N

Filter through a No.5C filter g
paper to remove excess
AQZCrOQ and AgCl produced.
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Measure the absorbance
of filtrate at 405nm,

Add Iml of the
4M ammonfum water.
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Procedure of the traditional determination of chlo-
rides
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A: 10ml injection syringe

B: disposable membrane
] filter unit 1

C: disposable membrane
filter unit 2

D: plastic cap
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Fig.2 Structure of the disposable
cartridge

Fig.2  Structure of the disposable cartridge

E Rk



AT 4 AR—HF TN - A—+ )y P

DAYTFr 74N IO ERLEHAEL A
Hn, ZOWMFCRBERELERIEL I LICL, TH
WEAIENBELZ L0, BREG2TbE L) EF
372 ([A2), ZOHEVEBETRELZRIBRIENTE
L, afrEr LT s N Ee s ol L ke h b
7759,

COBMRIG S T 4L, WK 7O T T T 4
Bz ATARECLDEEZ LNE, F1IL, ER
DH T LEEICL, 170 mM DE#EEF F) 72
Kz AvTERRIEThe R THE. AN
El R AN RSO R ) T EHL DAL,
A L3 (0.6 ml o) BI-FUGS WA RE S,
FOR NI T 2 iz, TGE % KK 405 nm
THELZLOTH B, HE Nodd, /Ml AIHRE S ¢
rEofEoMECHEL, EFoREEREENET
DR O B TH D, BERIIGEE, FOWERIZ
BT REE L T s A ckE (R o
HE (RER) 2E-720DTH5E, I ZITFEED
BYEHEE & LT, RERETE S N2 EOfE 1.158

(25°C CHisE) #AVve (2-288).

At v AT LCTELBERIEREL LT
i1, (1)20 mg @ Ag,CrO, D&, (2)30 mg N Ag,CrO,
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v Add 100ul sample using micro pipet.

: Place loml of borate
buffer solution.

4 Insert @ piston of

syringe.
f——

Turn the cartridge
upside down and
remove air inside.

Press the piston
continuously for
5 - 30sec.

>
I Measure the absorbance

I of filtrate at 405nm.

Fig.3 Procedure of the cartridge method for determina-
tion of chlorides
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Table 1 Reproducibility of the absorbance at various column condition (24°C)®
Column condition
Run Volume®
/ml 20 mg Ag,CrO, | 30 mg Ag,CrO, | 10 mg Ag,CrO, | 20 mg Ag,CrO, | 30 mg Ag,CrO,
+30mg ALO; | +20mg ALO; | +10mg ALO,
12.0) 1.092 (94)° 0.787 (68)° 0.728 (63)° 1.145 (99)© 1.137 (98)©
2 (2.6) 0.630 (54) 0.609 (53) 0.944 (82) 1.146 (99) 1.142 (99)
3(3.2) 0.456 (39) 0.577 (50) 0.801 (69) 1.141 (99) 1.155 (100)
4 (3.8) 0.317 (27) 0.574 (50) 0.763 (66) 1.142 (99) 1.145 (99)
5(4.4) 0.260 (22) 0.610 (53) 0.734 (63) 1.144 (99) 1.147 (99)
6 (5.0) 0.274 (24) 0.570 (49) 0.719 (62) 1.145 (99) 1.143 (99)
7 (5.6) 0.296 (26) 0.626 (54) 0.672 (58) 1.144 (99) 1.145 (99)
8 (6.2) 0.303 (26) 0.688 (59) — 1.143 (99) 1.146 (99)
9 (6.8) — 0.604 (52) — 1.142 (99) —
10 (7.4) — - — 1.144 (99) —

a) measured as the absorbance of chromate ions at 405 nm and ClI- = 170 mM
b) approximate cumulative volume of the filtrate
¢) efficiency of the displacement reaction in % (absorbance divided by the absorbance (1.158) at

equilibrium)

Table 2 Reproducibility of the absorbance for standard NaCl solutions (26°C)®

Concentration of CI-/mM

Run Volume®
/ml 0 17 34 85 170
1 (2.0) 0.170 0.257 0.340 0.640 1.170
2 (2.6) 0.166 0.260 0.345 0.639 1.164
3 (3.2) 0.160 0.257 0.350 0.633 1.160
4 (3.8) 0.166 0.243 0.347 0.640 1.160
5 (4.4) 0.161 0.262 0.329 0.630 1.162
6 (5.0) 0.162 0.251 0.328 0.630 1.160
7 (5.6) 0.171 0.241 0.332 0.639 1.166
8 (6.2) 0.159 0.240 0.344 0.648 1.167
9 (6.8) 0.162 0.242 0.354 0.638 1.160
10 (7.4) 0.170 0.242 0.340 0.630 1.169
11 (8.0) 0.161 0.244 0.327 0.640 1.160
12 (8.6) 0.180 0.239 0.354 0.636 1.165
13 (9.2) — 0.240 0.329 0.646 1.160
14 (9.8) — 0.241 0.334 0.629 1.165
15 (10.1) — 0.244 0.334 0.631 1.160
Mean 0.166 0.247 0.341 0.637 1.163
STD deviation 0.006 0.008 0.009 0.006 0.003
Rel. STD dev. 3.6% 3.2% 2.6% 0.9% 0.3%

a) measured as the absorbance of chromate ions at 405 nm
b) approximate cumulative volume of the filtrate
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