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PART 2

1. A newly made capillary column for gas chromatography was first tested for
its coating efficiency and then slowly washed with 10 ml solvent. Finally this
column was retested at the same condition. The following results were obtained
. tm te

before washing 45 seconds 369 seconds

after washing 45 288

a) If the original unwashed column had a 0.25 pm film thickness of stationary

phase, what is the final film thickness after washing? (5%)

" b) If this column has a 10 m length and 200um inner diammeter, what are the
total theoretic plates for that testing compound in that condition? (The
diffusion coefficients for that solute in mobile phase and stationary phase
under that condition are 0.1 and 1 x 10-5 cm?/s respectively) (5%)

c) If a pair of solutes were eluted with a selective factor of 1.04 and a
resolution of 1.4. What is the average velocity for the second compound? (8%)

2. A Flame lonization Detector (FID) has a minimum detectable current of 1.5 x
10-13 amp at the most sentive condition. The efficiency of ion production and
collection is 10-6 for carbon which were introduced into the detector. If the
minimum detection amount is at least 10 times of this minimum value for a
eluted chromatographic peak, calculate the detection limits for a) a peak eluted
from a packed column with 10 seconds chromatographic zone b) a peak eluted
from a capillary column with only 3 seconds (8%)

3. The FID described above has linear range of 105. Calculate the minimum
concentration factor necessary for analysis a sample containing 1 ppb of n-
dodacane if we want the analysis be done in the middle concentration of this

range by a capillary column. (The maximum allowable injecyion volume is 1 um
for splitless injection) (8%)

4. The solubility of siliver azide, AgNs, in water is 5.4 x 10-5 M. The
dissociation constant for hydrazoic acid is given by
HN3 ----- > H+ + N3~ Ka = 1.9x10-5
If excess solid AgNs is added to a liter of 2F nitric acid, what would be the
final equilibrium concentration of Ag+?

5. A series RC circuit is used as a filter to pass through a high frequency
information from a source with a regular 60 Hz line-frequency. a) draw a simple
RC circuit which can pass this imformation but filter out the line-frequency b)
calculate the capacitor C value if R = 1 mQ at the half-power frequency (Eou =
0.5 x Ein)

Equations : 1. N=l/H 2. K=Bk' (B=r/2df)

3. R=(NV2/4)(1-1/a)(k2/ 1+k2') 4. Vg=Litg 5. Vm=L/tm

6. H=2D_ /V+[(1+6k'+11k'2)/24(1+K')?] [r2V/D;)+2k'dg2v/3(1+k')2D_

7. 1 amp=1 Coulomb/second 8. one electron carry 1.6 x 10-!% coulomb

9. xc=1/2xfC, for RC in series Z=() 2 + R?)12, and E=IZ




