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Fig. 1. Flow manifold. P, pump;S,sample injector;M,rnixing joint; 
M-D,mixing tube(l=75cm) ;C, coil(50cm) ;D, detector; W, wasse;CB, O.05M 
CH,COOH/CH3COONa(pH5. 0)+0. 05MKN03 ; R, 10- MCu(N0,) ,+lo MTAMSMB + 
0.05MCH3COOH/CH3COONa(pH5.0)+0.05MKN03; T,thermostat(25"C). 

@was not used for this experiment. 



Table I. Reaction coils and pumps. 

Reaction coils 

I Single coil 50 cm(1.d. 2 cm) + Straight 25 cm 

2 Double coil SOcm(i.d. 0.4 cm x 2) + Straight 25cm 

3 Double coil 120cm(i.d. 0.4 cm x 2) + Straight 25cm 

Pumps - 
1 RP-4F Reciprocatlng(4 plunger) JASCO 

2 KHU-W-52 Reciprocating(2 plunger) KYOWA 

3 DM2U-2044 Reciprocat ing(2 plunger ) SANUKI 
(stroke 2.5 m) 

4 DM2U-1026 Reciprocatlng(2 plunger) SANUKI 
(Stroke 1.0 nun) 

5 JP-4  Peristaltic ISMATEC 

6 Minipuls 2 Peristaltic GILSON 

7 FIA-5020 Peristaltic TECATO R 

Fig. 2. Effect of flow pulsation of pump: (1-4)reciprocating pump; (5- 

7)peristaltic pumpithe pump numbers correspond to the number given in 

Table 1. Mixing tube: (a)  straight; (b)colled( single) ; (c, d)coiled in 

figure-of-eight fashion. Length: (a-c)75cm(50cm coiled) ; (d) 145cm(120cm 

coiled). Helix diameter: (b)2cm; (c, d,)0.4cm(x2). Flow-rate, 1 .Oml/min. 

The piston motion of pumps 3 and 4 is different from that of 

pumps 1 and 2. 



- -  . -- 

JP-^ i  Minipuls 2 FIA- 5020 

Fig. 3. Peristal t ic  pumps. 

Fig.4. Rec iprocat ing  pumps. 



Fig. 5 .  S i n g l e . c o i 1  D o u b l e  coil w o u n d  in a flgure-of-eight f a s h i o n  

Fig. 6. Flow manifold. Sl-S2, sample tube(1ength 15cm) ; S2-Dl mixing 

tube(75cm) ;C, coiled tube(50cm) ;P, peristaltic pump;Vl-V,, two-way 

valves;N, ,nitrogen cylinder;D, detector;T, thermostat (2soC) ; W, waste; 

S , sampleA [ ~O-"MCLI (NO-), or ~ o - ~ M N ~  (NO-), + 0. 05MCH3COOH/CH3COONa 
(pH5.0) t 0.05MKN0,) ; R, reagent solution[ IO^MTAMSHB t 0. O~MCH,COOH/ 



Time 1 Ã 

Fig. 7-.EÂ£fec of mixing tube on 
thepeak. profiles for Cu(II)/ 
TAMSMB system.Flow-rate(ml/min) 
(A)1.0; (B)0.6.Tubing: (1)straight 
tube; (2)coiled tube(sing1e) with 
helix diameter of 3cm; (3)as(2) 
with helix diameter of 2cm;(4) 

- as (2) with helix diameter of 
lcm.. 

Fig. 8.Flow-rate(ml/min) : (A) 1.0; 
(B)0.6. Tubing: (1)coiled tube 
(single) with helix diameter of 
0.4cm; (2)coiled tube(Â igure-of- 
eight fashion) with helix diame- 
ter of 0.4cm(x2). 

Fig.9. Ni(II)/TAMSMB system. 
Flow-rate(ml/min) : (A) 1.0; (B)O. 6. 
Tubing: (1)straight tube,; (2,3) 
coiled tube(sing1e) with helix 
diameter of 3cm and 0.4cm. 
respectively; (4)coiled tube in 
figure-of-elght fashion with 
helix diameter of 0.4cm(x2). 



( 2 )  Swagelok t y p e  

( 3 )  Flange type 

( 4 )  Collet type 

Fig. 10. Connectors 
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Fig, 11. Shape of mixing joint 

No. 

Flow rote (mumin) 
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Fig. 1264). . Effect of mixing joint on peak height. 
Cu(I1)-TAMSMB. Pump used: (a)JP-4(b)DM2U-2044(c)DM2U-1026. 
Reaction coil: single coil 50cm. The numbers correspond to 
those in 'Fig. 11. 



Flow role (rnl/min) 

Fig. 12(B}. Effect of mixing joint on peak height. 
Reaction coil: (a)single coil 50cm; (b)double coil 50cm; 
(c)double coil 120cm. Pump used: JP-4. The numbers 
correspond to those in Fig. 11. 
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