Lab #1: Chemical Analysis of Volatile Compounds in Hard Liquors by Gas Chromatography
Directions: print out three articles (1a, 1b, and 1c) under Lab #1. Read this manual/guideline and answer questions in a separate paper. Make two copies. Keep one copy for your use in the class and submit the other to me before we start the lab. 
A. Goals: Chemical analysis of one or more volatile compounds in liquors
a. Major compound(s): List them in your lab notebook (see Table 1 in paper #1a)
b. We will quantify 1-propanol in hard liquors/tequila.
B. Analytical method

a. GC (direct liquid injection)

b. GC (headspace injection)

C. Sample Preparation
a. Internal standard: (What’s this? see page 1337 in paper #1b) 
b. Standard solution: Assume that target compound is methanol, please describe the way you can prepare four standard solutions with a target and internal stand. See “Preparation of calibrators” in page 742 in paper #1c.
i. What’s the concentration range of target and internal standard in standard solutions?

ii. How many standard solutions are required?

iii. How you can prepare standard solutions?

c. Dilution of original sample required? If yes, how many times?

d. ETC

D. GC experimental condition
a. Direct liquid injection: see page 1338 in paper #1b) 

i. Column?
ii. Inlet temperature?

iii. Detector temperature?

iv. Oven temperature? how was it programmed?

v. Carrier gas and flow rate?
vi. Split ratio?
vii. Injection amount?
viii. What’s the material of HP-Innowax column and what compounds are analyzed by this column: find at https://www.agilent.com/
b. Headspace injection: see page 449 in paper #1a) 

ix. Column?

x. Inlet temperature?

xi. Detector temperature?

xii. Oven temperature? how was it programmed?
xiii. Carrier gas and flow rate?
xiv. Split ratio?

xv. What’s the material of DB-Wax column and what compounds are analyzed by this column: find at https://www.agilent.com/ and do self research for compounds analyzed by this column.
E. Headspace heating condition: Summary conditions, see “Headspace conditions” in page 742paper #1c
F. What equipment and chemical needed? Please list all equipment and chemicals. Some examples are listed below. 
a. 10 mL volume flask, (3 ea)

b. 10 mL methanol (100 %)

c. Micropipette 

d. Balance

e. Headspace vials

f. Liquids vials

g. ETC

G. Data analysis

a. External Std

b. Internal Std

H. Other considerations
