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Each of the {ollowing questions is 10 points.

1. Describe the types of ionization techniques used in gas chromatography-mass

spectrometry.

2. A standard operating procedure states that a column must have an efficiency > 30000
theoretical plates/m. Calculate each column of theoretical plate and which of these 15 cm
columns meets the specification?
Retention lime of analyte (min) Win(min)
Column 1 6.4 0.2
Column2 3.6 0.2
Column3 106 0.6

3;

Predict the approximate shifts in ppm of the CH; and CH,; groups in following molecules
and the number of protons producing the signal at each shift,

Table B.1 Approximate chemical shift values for non-aromatic protons attached to carbon

Graup A ppm Group A ppm G_r??m [ _ﬂ'ﬂﬂ_'ﬂ_ i
CiHye 0.9 A-CHy-C 1.4 CH-C 1.5 CH,COCH - LA
CHyC0 1.3 R-CH €N 1.4 CH-C-0 20 g : CH,COCH, CocH, CH,CON
CHyCal ] A-CH,-C-0 1.9 CH-CO-M 14 Acdtona Acatylacelons L\arrw;th»‘-lar:.:--ll-:--1
CHy-£0 20 R-CH 30N 23 CH-CO .7 Acmmalide
CH-CO-M 10 R-CH -l 23 CH-M 23 eH, S
CHy-4 la R-CH ,-CO 14 CH-Ar 13 CHyCH,OC00H,

CHy-Ar 2.3 R-CH oM 25 €H-0 19

CHy-O 33 R-CHy-Ar 9 CH-N-CO 4.0

CH,M* [RY, 13 A-CHy 0 16 CH-CI 4.2 Elfiyl acetaia Tolusng R
CHy-0-20 1.7 R-CHp-0-C0 a1 A-CHwi 4.5-6.3

Reference data

4. What are principal advantages and the principal limitation of the following detectors?
(a) electron capture detector (b) thermal conductivity detector.

5. Predict the order of elution, from first to last, of the following steroids from an ODS
column with methanol/ water (70: 30} as the mobile phase.
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6. Assign the bands A-E indicated in the spectrum of hydrocortisone
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. Define bathochromic shift and hyperchromic effect.
Describe solid-phase extraction and types of adsorbants used.

What are variables affecting electro-osmotic flow (EOF) in capillary electrophoresis 7

10. What properties of a supercritical fluid are important in chromatography?
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