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Lab #1  molar and standard solution preparation 
chem 6614


Laboratory #1: 
Chem 6614
Instrumental Methods of Chemistry

SUNY Alfred State College

Preparation Of Molar And Standard Addition Standards From Primary Sources





(Lab notebook due Thu 8 Feb) 

1.1 Background

In the last 20 years, staggering advances have occurred in the speed, flexibility and convenience of chemical instruments. Measurement systems that formerly occupied entire rooms and required full time maintenance staffs of 1-3 people  are now the size of a breadbox, need nearly no servicing and are hundreds of times  more able than their room-sized forbears. 

Despite such advance, however, calibration of even the most sophisticated of these modern chemical instruments rests entirely on well-characterized chemical standards.   Thus, it follows that the level of confidence you can ascribe to any chemical measurement depends on the care with which these standards are made.

While you can often buy standards from commercial sources, it is important to know how `cook’ them up from a primary source when specialized needs arise, or, when the commercial standards themselves are in question.  It is also more economical since you pay a high price for the convenience of ready-made references. Making your own requires only a good grasp of the mole concept, a pure source of the target material in liquid of solid form and a well-calibrated balance.

1.2. Purpose

In this lab you will prepare two kinds of secondary standard solutions (= standards made from primary stock solutions): a molar standard series and a standard addition series.)

1)The molar standard  preparation-which will be used in a UV-VIS  analysis of an unknown mixture of Cu2+ and Ni2+ in Lab #2- consists of 5 solutions of both  Cu2+ and Ni2+ in 1 % v/v nitric acid  ( a total of ten solutions) prepared in the range from 0.0100 to 0.0500 M. 

2)The standard addition preparation- which forms the basis of an AAS analysis in Lab #3- consists of a total of 5 standard addition samples containing standard additions of both Ni2+  and Cu2+ along with a fixed standard addition of a diluted version of the unknown analyzed in Lab #2 in 1% v/v HNO3.

1.3. Procedure

1.3.1. Material sources

The primary source of Cu(II) is:   you must supply manufacturer and lot# of source

The primary source of Ni(II) is:


“
“


The primary source of HNO3 is:


“
“

For the purposes of this lab, we will use these primary sources without further purification and assume them to be 100% pure although manufacturer-provided analyses indicate slight impurities.1

1.3.2. Preparation of 1% v/v HNO3
Partially fill a clean 2 L volumetric flask with doubly distilled (> 10 Mohm) water. Carefully fill a clean 50 mL graduated cylinder with sufficient concentrated HNO3 from the above named source so that delivery of that volume to the 2L flask will result in a 1 % v/v solution when the 2L flask is finally filled to the mark with doubly distilled water.
1.3.3. Molar standards of Cu2+ and Ni2+
Primary Stock Solution Preparation

Obtain and clean two 100 mL volumetric flasks. Compute the amount (in grams) of the primary Cu(II) and Ni(II) source salts you would need to create 0.100 L volumes of  ~0.05 M stock solutions of Cu(II) and Ni(II) from which the molar standards will be prepared.

Use  ±0.001 g  electronic balance to measure out these calculated amounts and deliver them to the 100 mL flasks. Make sure to record these masses in `Observations’.
It is suggested that you use beakers to contain the weighed samples. The samples can then be dissolved therein in 1% HNO3 and conveniently delivered to the 100 mL flasks with little chance of material loss. Alternatively, a powder funnel can be used, though you will still need to wash the beaker used to contain the slightly sticky source masses with 1% HNO3 and deliver the wash to the 100 mL flask.

1 Professional labs that make commercial standards may start with certified pure metals which they may post-reduce under hydrogen or   re-crystallize reagent grade commercial salt sources and characterize the purified forms by various atomic emission methods to estimate the % purity. The ascertained purity levels would then be used in the computation of the standard concentrations. 

Secondary Molar standards preparation

Obtain and wash ten 25 mL volumetric flasks with small amounts of 1% HNO3 .  Compute the volume of stock ~0.05 M Ni(II) or Cu(II) you would need to deliver to the 25 mL flasks to produce five concentrations in the range of 0.0100 to 0.0500 for both cations. Using clean volumetric pipets transfer the computed volumes of stock to the 25 mL flasks then dilute to the mark with 1% HNO3. Make sure to carefully label your molar standards for both concentration and cation and make sure to write down the volumes (=aliquots) you transferred to each flask in Observations.

1.3.4. Standard Addition Preparations (also a secondary solution prep)
Preparation of standard addition stock solutions

Obtain and clean two 100 mL volumetric flasks .Use a 2 mL volumetric pipet to transfer 2.00 mL each of the ~0.020 M Ni(II) and ~ 0.020 M Cu(II) to the first 100 mL flask and dilute to the mark with 1% HNO3. Label this flask `Reference Ni(II) & Cu(II) standard addition stock’. In a  second 100 mL volumetric flask pipet 2.00 mL the unknown mixture of Cu(II) and Ni(II) provided by the instructor and dilute to the mark with 1% HNO3 .Label this “Unknown Ni(II) & Cu(II)  standard addition stock”
Standard addition sample preparation 

Obtain five clean 50 mL volumetric flasks and prepare the combinations of Unknown stock and Reference mixtures summarized in the table #0 below then dilute each flask to the mark with 1% HNO3.


Table #0: Standard addition solution make-up for AAS experiment 1

	Flask #
	Standard addition #
	mL Unknown stock added
	mL of Reference
stock added

	1
	0
	5.00
	0.00

	2
	1
	5.00
	5.00

	3
	2
	5.00
	10.00

	4
	3
	5.00
	15.00

	5
	4
	5.00
	20.00


1one (1) standard addition aliquot = 5.00 mL here

The above table should appear in Observations 
1.4. Calculations

1.4.1. Molar concentrations 

Provide a detailed, sample calculation which makes clear how the Procedure you followed in 1.3.3. provides the values you fill into Table 1 and 2  below (which are what you report in Results)

Table 1: Secondary Standard molar Cu(II) concentration for UV-VIS Lab

	Cu(II)  solution #
	mL Stock aliquot
	[Cu(II)] M

In 25 mL flask

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


Table 2:Secondary  Standard molar Ni(II) concentrations for UV-VIS Lab

	Ni(II)  solution #
	mL Stock aliquot 
	[Ni(II)] M

In 25 mL flask

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


1.4.2. Standard addition reference concentratrions

a) Reference Ni(II) & Cu(II) standard addition stock’ concentrations
Calculate explicitly the concentration of the Ni(II) and Cu(II) in the standard addition stock solutions prepared in 1.3.4  Call the Cu(II) reference standard addition concentration CCuo and the Ni(II) reference standard addition concentration CNio  (in ppm).

      b) standard addition sample flask compositions

Provide one detailed, sample calculation which makes clear how the Procedure you followed in 1.3.4. provides the values you fill into Table 3 below (which are what you report in Results).(Standard addition analysis actually doesn’t formally require this, but the exercise will force you to think through the several dilutions carried out in the procedure.)

Table 3: 

Ni and Cu concentrations in ppm in standard addition samples for AAS Lab

	Flask #
	Std addition #
	ppm std Ni

in 50 mL flask
	[Ni] M
	ppm std Cu

in 50 mL flask
	[Cu] M

	1
	0
	0
	0
	0
	0

	2
	1
	
	
	
	

	3
	2
	
	
	
	

	4
	3
	
	
	
	

	5
	4
	
	
	
	


1.5 Results

      Report CCuo and CNio

Report Tables 1-3 with appropriate titling and column labels.

