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ABSTRACT. A combined spectrometer which could [unction as either the absorption spectromelter or the
reflectance spectrometer was built and used tor the comparison of the applicabilitics of the two types of spee-
trometers. According to the results the sensitivity of the reflectance spectrometry’ was found to be usetul tor
the quantitative analysis when the concentration of the analyte was too low or the molar absorptivity of the ana-
Ivte was too small for onc to pertorm the quantitative analysis using the absorption spectrometry.
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Fig. 1. Schematic diagram of the combined spectrometer.
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Table 1. The reflectanceiR) and the degree ol rellection(r) ol the Co” standard solutions
. Magnitude of the rellected light Magnitude of the rellected . Degree of retlectance

Co )M o ) = N . Retlectance (R =
[Co™) {belore comrection). mVY light (alter correction). mV cflectance (R) (r—1 - logR)
O(water) 35583 31.29 1.0000 1
1.00 107 3548 3124 0.9984 (.9993
200 107 3540 3116 0.9958 (.9982
4,00 10™ 3538 3114 0.9952 0.9979
6.00 10™ 3523 31.01 0.9911 0.9961
8.00 107 33516 3092 0.9882 0.9948
1.00 107 35304 30.80 0.9843 0.9931
2,00 107 34.64 3040 09716 09875
400 107 33.86 29.62 0.9466 0.9762
6.00 107 3293 2871 00173 0.9626
8.00 107 32.20 2796 0.8936 09511
1.00 107 3154 27.30 0.8723 0.9408
2.00 107 28440 24.16 0.7721 0.8877
400 107 23.26 19.02 0.6079 0.7838
6.00 107 19.60 13.36 04909 0.6910
00 10* 16.68 1244 (1.3976 0.5994

D100 14.52 10.28 (1.32835 0.5166
black ink 424
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Table 2. The transmittance and absorbance of the Co™™ stan-
dard solutions

[Co™) M The intensity of the Transmittance Absorbance
i tranmitted light. V (1) (A)
O(water) 0.4253 L0000 [}
1.00 107 04253 1.0000 0
2.00 107 04253 1.0000 0
4.00 107 04253 1.0000 0
6.00 107 04253 1.0000 0
8.00 107 04253 1.0000 0
1.00 107 04253 1.0000 0
2.00 10°F 042351 09993 2172 107
4.00 107 04247 0.9986 6.084 107
6.00 107 04241 0.9972 1218 107
00 10} 04236 0.9960 1.741-10°°
1.00 10 ° 04229 0.9944 2439107
200 10 ° 04198 09871 5639-10°
400 10 ¢ 04132 09715 0.01236
6.00 10 ° 04059 0.93544 0.02027
800 10 ° 0.3968 0.9330 0.03012
0.100 0.3875 09111 0.04043
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Table 3. The reflectance(R) and the degree of reflection(r) of the Cu™ standard solutions

G . M The intensaty of the retlected light The intensity ot the reflected light Retlectance Degree of retlection
{betore correction), mV {atter correction), mV (R) (r—1-logR)

O(water) 169.45 160.45 1.0000 1.0000
1.00 107 169.26 160.26 0.9988 0.0993
200 107 169.00 160.00 09972 0.9988
4.00 107 168.37 139.37 0.9933 0.9971
6.00 107 167 48 15848 09877 0.9946
ROO 107 166.75 157.75 0.9832 0.9926
1.00 107 165.99 136.99 0.9784 0.9905
200 107 163.66 134.60 0.9639 0.9840
4.00 107 15812 149.12 0.9294 0.9682
6.00 107 15297 14397 0.8973 0.9529
8.00 107 148.24 13924 0.8678 0.9384
1.00 107 143.30 134.30 0.8370 09227
200 107 122.32 113.32 0.7063 0.8490
4.00 107 8912 80.12 04993 0.6984
6.00 107 63.82 56.82 0.3541 0.5492
8.00 107 49.12 40.12 0.2500 0.3980
0.100 37.72 28.72 0.1790 0.2328
black ink 9.00
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Table 4. The trmsmittance ad the absorbance of the Cu®'
standard solutions

The magnitwle of .
= Transmittance Absorbance

Co” .M the transmitted ) )
. light. volt M ")
O(water) 04715 1.0000 0
1.00 107 04714 0.9998 8.687 107
200 107 04714 0.9998 8.687 10°°
4.00 107 04713 0.9996 1.738 10™
6.00 107 04713 0.9996 1.738 107
{00 107 04713 0.9996 1.738 107
1.00 107 04713 0.9996 1.738 107
200 107 04712 0.9994 2.607 107
400 107 0.4709 0.9987 3,650 10™
6.00 107 04706 0.9981 8.259 10
800 107 04702 09972 1.218 107
100 107 04699 0.9966 1479 107
200-10° 04676 09917 3.620-10 ¢
400-10* 04625 0.9809 8.375-10°
6.00-10° 04574 0.9701 001318
800-10° 04518 0.9582 0.01854
0.100 04462 0.9463 0.02397
black ink 0
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