Analytical Environmental Chemistry Laboratory

Homework #1 (of 1)

Please limit your response to each question to 250 words or less.

Question 1:

What is the difference between a surrogate standard and an internal standard?

Question 2:

In our HPLC atrazine lab, the mobile phase started at 2% acetonitrile and increased over the course of 60 minutes to 90% acetonitrile.  Atrazine eluted at about 25 minutes.  Why did we continue to increase the % acetonitrile instead of stopping the run, setting the mobile phase back to 2% acetonitrile and making the next injection (thereby saving almost 30 minutes off of each run time)?

Question 3:  

Consider last year’s results from two ways to measure sulfate and nitrate that we used in class (UV and IC).  Some (not all) of these results are plotted in figure 1 below.  Interpret the slope and intercept of this graph.  What do they mean?  Based on some of the other results, which method has better precision?  Which has better accuracy?  What are some of the sources of error for each method?
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Question 4:

For the atrazine HPLC lab, we used a diode array detector, which allowed us to check the UV spectrum of each peak to be sure that it was really atrazine.  For the PCB lab, we used an electron capture detector.  How can we be sure that the peaks we assumed were PCBs really were PCBs when using this type of detector?  What kind of detector could we have used in our gas chromatography method which could have helped us to ensure that those peaks really were PCBs?

Question 5:

Which elutes first and why?

For our GC method, a monochloroPCB or a decachloroPCB?

For our IC method, fluoride or nitrate?

For our HPLC method, Atrazine or DIHA (see structures below)?
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		Sulfate std =		1000		mg/L

		Nitrate Standards and results

		Standard =		0.104		g KNO3 in 100mL

		MW of KNO3 =		101.1		g/mol

		molarity of nitrate stock std =				0.0102868447		Molar

		MW of NO3- =		62		g/mol

		Nitrate in stock =		638		mg/L

		100% dilution = 1/100 of above concentrated stock

		STANDARDS		mg/L		area counts						mg/L		area counts

		Dilutions		nitrate		nitrate						sulfate		sulfate																0

		100%		6.38		177303						100		4611617

		80%		5.10		138481						80		3620831

		60%		3.83		102979						60		2748530

		40%		2.55		67677						40		1735369

		20%		1.28		34233						20		807954																0

		10%		0.64		16895						10		373007

				slope		27768.7								47181

				intercept		-1909.4								-121455

		SAMPLES				area counts		from UV analysis						area counts

						nitrate		nitrate						sulfate						sulfate

		tap water		1.7485		46643						29.4827		1269569

		Bridgewater Rain		0.1597		2524		0.83				3.7495		55448						6.43

		NB022602		0.3856		8799				3.4		4.8761		108602

		AC		3.3348		90693		3.9				6.0771		165268

		CC		2.1743		58469		2.9				5.6864		146836

		NB081202 (5 replicates)

		1		2.24		60284						5.17		122415

		2		2.24		60165						5.18		122737

		3		2.24		60215						5.19		123460

		4		2.23		60109						5.19		123397

		5		2.24		60187						5.18		122768

		average		2.24				2.9				5.18
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