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Resins used for separation- and suppressor columns and the optimum IC conditions®)

Separation of anions

(F-, CI5, NO;=, HPO4?-, Br-, NO;-, 8042%7)

Separation of cations
(Li*, Na*, NH,*, K+, Rb*, Cs*)
(Li* to Cs*, Mg?+, Ca2+, Sr2*, Ba?*)

Separation column Aminex A-27 (Acetate-form, 13.5pm)/Dowex 50 W-X16
{H*-form, (200~-400) mesh}; Weight ratio of Aminex

to Dowex:1:2; ImmX20cm

Suppressor column Dowex 50 W-X8 {H*-form, (100~200) mesh};

25¢cm
Eluent 1.0mM NaHCO;3/2.0 mM Na,COj;

Flow rate 1.0ml min-?

8 mm X

Aminex A-5 (Na*-form, 13pm)/Dowex 1-X8 {Cl--form,
(200~400) mesh}; Weight ratio of Aminex to Dowex:
1:2; I mmx(13~15)cm for monovalent cations, 1mmX
13¢em for divalent cations

Dowex 1-X8 {OH--form, (100~200)mesh}; S mmXx35¢em

5mM HCI for monovalent cations, 1.25mM m-phenylene-
diamine dihydrochloride/1.25 mM HCI for divalent cations
0.5ml min-1

a)} Sample volume injected : 100 ul
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Resolution

Fig. 1

BUNSEKI

1 3 3
3 25 2

Dowex 50 W-X16/Aminex A-27 (w/w)

Effect of weight ratio of Dowex to Aminex
on resolution of some adjacent anions

@ : F- (Gppm)-Cl- (10ppm); O : NO;~ (30)-
HPO,2- (30); W : HPO.2- (30)-Br- (30); A : Br-
(30)-NOs~ (30); [J:Cl- (10)-NO;- (30); Sample
volume injected : 100p]; IC conditions other than the
mixing ratio are given in Table L.
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Fig. 2

o -E— inject

—L
50 40 30 20 10
Retention time, min

Typical chromatogram for a mixture of 7
anions

Chromatographed under the conditions given in Table
1; _Sample injected : 100l of the mixture; @ F-
(5ppm), @ CI- (10), @ NO: (30), @ HPO,2-
(30), ® Br- (30), ® NO3~ (30), @ S0.2- (45)
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Fig. 3 Number of injections »s. retention time
and peak height

@® : Retention time; (O : Peak height; 1:8042-;
2:NO3s~; 3:Br; 4:HPO42; 5:NO:; 6:Cl;
7:F5 a:F; b:Cly  ¢:NOp;  d:SO.2-;
e: HPOy?; f:Br; g:NO;3z-; IC conditions are

given in Table !; Measured on different days {indi-
cated by dotted vertical lines in the Figure); Full
scale setting : [5 ymho; Sample volume injected : 1004l
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FOMOBRIDLEEIRFTHoF. # 5 45HEE 15em
Tk, FECEBHL2ETSH, B 6EOB 14+ v
DHBIHRTEL LD TH T

BERE LCAVAEBOBREY 5mM & 10mM o
2 BT T SR RET BEYENC. 10mM
B O &G TR ERBOFRFRMEE SoM HRO FE0
HATIER SR B YRR 2T S B,

3e2:2 BERWMERHE EHESMERMGY Table 1 &,
O &MCcEBLR-Ir< 75 a% Fig. 4 WRL
Fo. XD &KMTERLE BES 1T NHy BT
BIFESEY R U, NHy* 33~ 30ppm %
T) SETEBRNCEH L, chikEs s ART
NH; ~ofgErniE s v BHMEL NHe oBREChe
TETT2DTHAS.

inject

T Ny )
100 80 60 40 20 0
Retention time, min

Fig. 4 Typical chromatogram for a mixture of 6
cations

Chromatographed under the conditions given in Table
1; Sample injected : 100 4] of the mixture; @ Li*
(3ppm), @ Na* (5), @ NHy* (10), @ K* (20),
® Rb* (80), Cs* (100)
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Number of injections Number of injections

Fig. 5 Number of injections us. retention volume
and peak height

(a) : Retention volume; (b) : Peak height; @:Li%;
O:Na*; A:NH(; A:K+ HE:Rby [J:Cs%
1C conditions are given in Table 1. Measured on dif-
ferent days (indicated by »dotted vertical line in the
Figure). Full scale setting : 15 pmho; Sample volume
injected : 100 ul
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Il e
0

L
100 50
Retention time, min

Fig. 6 Typical chromatogram for a mixture of 6
monovalent and 4 divalent cations

Chromatographed under the conditions given in Table
I; Sample injected : 100l of the mixture; @ Li*
(3ppm), @ Na* (3), ® NH¢* (10), @ K+ (20),
® Rb* (80), ® Cs* (100), @ Mg?* (5), ® Ca?*
(10), ® Sr2* (25), @ Ba2+ (50)
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A simple preparation of separation columns
for ion chromatography. [sao SanNemasa, Takemi
MizogucHr, Junko OmnTsukaA, Toshio Drcucwr, and
Hideo Nacar (Department of Chemistry, Faculty of
Science, Kumamoto University, 2-39-1, Kurokami,
Kumamoto-shi, Kumamoto)

Mixed resins are prepared to make anion- and
cation- separation columns for ion chromatography.
The optimum’ conditions have been studied. Aminex®
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and Dowex® are mixed in the weight ratio of 1:2
in pure water with stirring. The mixed resins thus
prepared are packed in Teflon® tubes (1 mm i. d., 3
mm o. d.) and are used as separation columns. For The
separation of anions, Aminex A-27(13.5 pm)-Dowex
50W-X16 {(200~400) mesh} is used. On a 20 cm
column, seven anions (F-, Cl-, NO,-, HPO.-, Br-,
NO;-, and SO,2-, in the mixture) can be separated in
60 min with 1.0 mM NaHCOy - 2.0 mM Na,COj eluent
at a flow rate of 1 ml min-1. For the separation of
cations, Aminex A-5 (I13pm)-Dowex 1-X8 {(200~
400) mesh} is used. On a column of 13 cm to 15 cm,
six monovalent cations (Li*, Na+, NH,*, K+, Rb+,
and Cs*, in mixture) can be separated in 100 min
with 5 mM HCI eluent at a flow rate of 0.5 ml min-1,
A mixture of six monovalent (from Li+ to Cs+) and
four divalent (Mg?+, Cat+, Sr2+, and Ba2*) cations

can be separated with 1.25 mM m-phynylenediamine
dihydrochloride-1.25 mM HCI eluent, that is, a single
peak corresponding to monovalent cations followed by
four peaks of divalent cations (on a 13 cm column
Ba%+ ions are eluted in 110 min at a flow rate of 0.5
ml min-1). The elution times are longer compared
to those for the commercially available columns, but
the separation profiles of both cations and anions are
satisfactory.
(Received Jan. 14, 1983)

Keyword phrases
preparation of separation columns for ion chromato-
graphy; separation of anions by ion chromatography;
separation of cations by ion chromatography.






