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Development of Ion Chromatograph and Its Applications

Nobuyuki BABA
Keiichi HOSAKO
Susumu MATSUSHITA
Yoshimitsu TADA

Ion Chromatography is a relatively new technique which is sensitive and simple analytical method for

inorganic and organic ions with a low capacity ion exchange column and conductivity detector.

The HLC-601 is equipped with a high performance column, a high sensitivity detector and data processing

unit.

Through the suppressor column or tube is not employed, sensitivity is made very high by means of the

new pump system, column oven and specially developped conductivity detector,

In the present paper, we describe the details of this system and its application to the analysis of some

ions.
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Table 1 Common ions and its application

Application _ - - - Ionf - -

F- PO2 Cl NO, Br NO; SO I Nat NH,* K+
Atmospheric aerosol ° ° ° ® ° ® ° ]
Atmospheric gases ® ° ) ) ) ® °
Combustion products @ ° ° ) ° [ ® °
Volcanic gases ® °® ° ® °
Rain water ® ) °® ) ®
River water °® ° ® ° ) °® ®
Pond water ° ® ° ° ® ) °®
Ocean water ) °
Ground water ) e ° ° e ® e ®
Waste effluents ) ) °® ° ) )
Plating bath ° e ° ° °
Boiler condensates ® ° ®
Nuclear fuel water ° ° ° °
Paper mill effluents ° ° ®
Petrochemical effluents °® ° ° °
Eectronic device water @ ° ® ) ® ° e ) ® °
Pharmaceuticals ° ° ° ® ) ] ® ® °
Soil extracts e ° ° ° °
Fertilizer ° ° ° [ °
Blood ® ° ° ° ° ®
Urine ® ° ° ° ° °®
Drinking water ° e ° ) ° °
Liquor ) ® ° ] ) ) ) °
Soft drinks ° ° ® ) ) o °
Food ° ° ° ® ° ° ° [ ]
Food additives ° ° @ ° ® () ° ® °

B2k 100 pg/ml L CREI AT TE BT
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ALt , LBRent)” o
Ks ~w* [Capacity ]’ ®

A@IIA A VRBEDZMAR L 5 5 2914 X 23/
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BRTAHELS b OFIID B2, DA + vIEET—
ETH Do

Cs+Ce=Cyos +oor 14

Ry 775V VOB F v OGEE F({RL, Ci=0)

iz,

X ZAle()COtO“ v (15)
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Table 2 Materials commonly used in IC or anion chroamtography

Material Particle Capacity Typical Plates/meter
Shape meq/g size range for SO%- Availability
Pellicular Spherical 0.097 20 pm 7200 Separations
silica group
Vydac 302
Macroporous Irregular 0.007-0.07 44-57 pm 800 Not commercial
available
Latex agglomerated Spherical 0.02-0.05 20-30 ym 6000 Dionex Corp.
Anion separator
Porous silica Spherical 0.2-0.5 5+1 pm 25000 TSK-GEL IC-520SA
Porous polymer Sperical 0.03-0.1 9+1pm 15000 TSK-GEL IC-620SA
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Table 3 Elution of anions on TSK-GEL IC-
620SA with diffrent eluents®’

Ion Elution time, min

Phthalate Phthalate Phthalate

1 mM 1 mM 0.6 mM

pH 4.5 pH6.5 pH 9.0
F~ 2.0 1.4
PO} 2.0 7.09
CO;” 15.5 1.6%
10; 1.9
BrO; 2.8
Ccl’ 3.0 2.2 1.8
NO; 3.9 2.8 2.8
Br- 4.8 3.6 3.6
NO; 6.1 4.2 4.6
SO; 29.0 6.8 8.8
I 11.0 13.0
S,05 12.0 18.0
CrO} 11.6 18.0
SCN”~ 18.0 28.4
SeO} 7.4 10.6
BF, 8.0 9.4
MoO} 13.7 16.6
wo? 12.8 16.2
Cl0; 4.0 4.4
ClO; 28.0 30.0
CNO 3.4 3.6
SO¥ 7.2
N 4.6

a) Separating column: 4 mm x 50 mm “TSK-GEL
IC-620SA” Flow rate: 1.0 mé/min
b) Negative peak
SEA A VDN A VEORAMBERERD D,
BRMAED 5 205 b MESERIh TV,
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Fig. 1 Jon chromatograph by electric conductivity meter
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Fig. 2 Appearence of HLC-601 ionchromatograph

L, I %, ThFhOMBERETH S,
IRz, Thxhof + v LBREEEY A LEEE
kDB L,

Gp=*+2,)Cerl, e (20)
G =t +27)Ce [o— (Rt +2.7)Co [+ 1,
+ ('ze++zs_>cs'ls """ (21)

ZZT Gp NHRHROGEE, G lLREYDEREE
THY, Aty A7 A~ BTN ThBBRRO v 7D
B, &1 4 vOMBGEETHE, VI ADROEE
Ex G L3hux

G=G-Gg e (22)
Gs=Cs- I {2t +257) — (T +2,7) L} -+ (23)
2T ARERTHY, MERES pH 22— TH

(25)

——



26 HEEEEN SRS f27% 15 (1983)

Auto samp.
det. out

Sample out

Injection port valve

Injection
valve

= ~—~| Monitor |» —————

.

T R S v

" Recorder l =

Press.

. senssor
1
i Drain valve
Controler
— ]
} Drain i
.
Fig. 3 Flow diagram of HLC-601
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Fig. 4 Block diagram of computer controlled Pump
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1. Pump frame 10. Spring

2. Motor 11. Sealed cap
3. Coupling 12. Liquid end
4. Cam 13. Bolt

5. Cam follower 14. Nut

6. Cross head 15. Guide

7. Bearing 16. Photo sensor
8. Plunger support 17. Plunger seal
9. Plunger

Fig. 5 Structure of computor controlled pump

&?ﬁ??
9748

1. Check ball cartridge 8. Check ball cartridge

(exhaust) (suction)
2. Guide B 9. Plunger bushing A
3. Ball stopper 10. Plunger seal
4. Ball 11. Backup plate
5. Valve seat 12. Plunger bushing B
6. Spacer 13. Backup ring
7. Liquid end 14. Saealed cap

Fig. 6 Sectional diagram of liquid end
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Cam position
check end
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[ Plunger start position search ’
[

| Quick return mode start | Test-2
|

| Pressure read out—f

l Compression ratio adjustment—l Test-3
-

I
I Search for optimum condition of non-pulsation |

I Designation of optimum condition '
I

L Compensation of provisional flow rate ]

Fig. 7 Flow control diagram of Computer Con-
trolled pump
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Fig. 9 Compared data of pulsation of CCP with

Fig. 8 Pressure movements of CCP ALTEX 110A pump
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Fig. 10 Effect of compressibility correction
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Fig. 11 Temperature control diagram
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Fig. 15 Processing result print-out
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Fig. 16 Front view of control unit
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Fig. 17 Analysis of common anions
Eluent: 1 mM Phthalate, pH 6.5
Column: TSK-GEL IC-620SA
Detector: 200 pS/cm, 50 G
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Fig. 18 Analysis of common anions
Eluent: 2 mM Na;B,0;, 20 uM Citric acid
Column: TSK-GEL IC-620SA
Detector: 500 ¢S/cm, 100 G
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Fig. 19 Analysis of standard anions
Eluent: 1mM Na,B,0;, 1 mM Gluconic
acid
Column: TSK-GEL IC-620SA
Detector: 200 1S/cm, 50 G
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Fig. 20 Analysis of fluoride and chloride anions.
Eluent: 2 mM Benzoic acid, pH 5,5
Column: TSK-GEL IC-620SA
Detector: 200 #S/cm, 50 G
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Fig. 21 Application to plant wastewater Fig. 22 Analysis of weak anions
Eluent: 1 mM Phthalate, pH 6,5 Eluent: 1 mM Tartaric acid, pH 3. 2
Column: TSK-GEL IC-620SA Column: TSK-GEL IC-520SA
Detector: 200 4#S/cm, 50 G Detector: 200 4S/cm, 50 G
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Fig. 23 Analysis of organic acids
Eluent: 1 mM Phthalate, pH4.5
Column: TSK-GEL IC-520SA
Detector: 200 pS/cm, 50 G
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Fig. 24 Analysis of sodium, ammonium and
potassium ions
Eluent: 2mM HNO,
Column: TSK-GEL IC-210SC
Detector: 200 1S/cm, 10 G
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