J. Flow Injection Anal., Vol.11, No.1 (1994)

=V ERFIADIES ORITERIC & BRA RN

F k& BB EF
UHAFBEFE TN ARFBEERA BN —-34—1

AXIAL DISPERSION OF SAMPLE ZONE BY ANALYZING DAMPED
CURVES WITH ZONE CIRCULATING FLOW INJECTION ANALYSIS
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Abstract By analyzing a series of damped response curves obtained by ZCFIA (Zone
circulating flow injection analysis), we have obtained in the previous paper three fundamental
qualitative equatlons expressing the relationships among the dlspersmn coefficient and FIA
parameters (L., Qc, t, etc.). The present paper deals with the relatlonshxps among axial disper-
sion (0,) and FIA parameters, obtained by the analyses of the damped response curves exten~
sively. Three qual1tat1vc equations have been derived as shown in the following cquatxons

=K, LA Q" +6, (B, 21, p,< 0)
-K Qtaths + 6, (>0, = 1)
D= Ke(0,-8)%+1 (0< p,s 1)

whcre symbols shouid be referred to the text.

The present paper has discussed discrepancies among the equations proposed by the
present authors and the other investigators. As the six fundamental equations including those
of the previous paper are able to explain the phenomena occurring in the usual FIA investiga~
tions, these equations will play an important role in the field of FIA theory and expenments as
well as the development of the FIA instrumentation.
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‘Fig. 1. E:qiression of FIA parameters in damped curves
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Tablel Data obtained by the analysis of relationships among FIA parameters
Q.(ml/min) L:(cm) 100 300 500 700 900 1100 - 1300 1500 1700
Ce . t(s) 58.8 176.4 294.0 411.6 529.2 646.8

.02 D 3.87 7.82 10.33 12.39 13.88 15.08
o (mm) 7.4 14.1 19.7 27.1 38.9 58.8

27.5 82.5 137.5 192.5 247.5 302.5 357.5 412.5

3.79 7.42 9.83 11.77 13.34 14.40 15.23 15.84

3.3 6.5 83 11.3 15.1 21.1 30.4 44.0
17.1 51.3 85.5 119.7 153.9 188.1 222.3 256.5 290.7
3.51 T7.26 9.60 11.46 12.94 14.22 15.08 15.73 16.05
1.9 39 48 65 89 12.2 17.3 24.7 32.9
10.1 30.3 50.5 70.7 90.9 111.1 131.3 151.5 17L.7
3.38 6.95 9.27 11.13 12.52 13.76 14.71 15.28 15.79
1.1 22 28 35 46 65 9.2 13.2 187
8.2 24.6 41.0 57.4 73.8 90.2 106.6 123.0 139.4
3.35 6.69 8.88 10.73 12.20 13.33 14.48 15.23 15.73
.o 1.8 22 28 32 4.7 62 85 11.8
6.7 20.1 33.5 46.9 60.3 73.7 87.1100.5 113.9
3.24 6.61 8.81 10.66 12.14 13.45 14.44 15.23 15.90
0.9 1.4 1.7 20 25 31 40 56 175
5.7 17.1 28.5 39.9 51.3 62.7 74.1 855 96.9
3.02 6.32 8.45 10.13 11.52 12. 76 13.80 14.57 15.13
0.8 1.2 15 1.8 22 2.8 35 48 6.6
51 15.3 25.5 35.7 45.9 56.1 66.3 76.5 86.7
3.03 6.30 8.43 10.22 11.57 12.73 13.72 14.48 15.13
6.7. 1.1 1.4 1.6 2.0 2.4 3.2 42 5.6
4.7 14.1 23.5 32.9 42.3 51.7 61.1 70.5 79.9
-3.06 6.25 8.40 10.07 11.49 12.52 13.60 14.35 15.03
0.7 1.0 12 1.5 1.9 2.4 31 4.2 5.8
4.2 12.6° 21.0° 29.4 37.8 46.2 54.6 63.0 T7i. 4
3.05 6.21.8.33 9.96 11.46 12.59 13.64 14.44 15.03

ki 0.6 0.9 1.1 1.3 1.7 2.1 29 39 5.1
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