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10.1b. Introduction

Chemical precipitates form characteristic crystalline habits as a function of reactant concentration and the nature of the dissolving medium.  The generated crystal shapes or `habits’ are often unique to a given precipitate and medium. This simple observation forms the basis for an elegant, if often overlooked suite of methods for rapid qualitative analysis: microcrystalline tests or `chemical microscopy.’.

The basic approach was originally developed in the 1930’s by Chamot and Mason at Cornell University for inorganic compounds. (See reference 5)  A copy of their classic (and out of print) text is part of the  Alfred State microcrystalline lab. The techniques described therein are admirably inexpensive and require little more than a box of flat toothpicks, clean microscope slides,  a few grams of  key chemical reagents (a Cargille Microcrystalline reagent set), an eyedropper and the most basic of compound microscopes. It also requires patience, practice and craft. Microcrystalline tests have been extended to organic analysis, notably for both legal and illegal drugs. (See reference 1).

While beginners can sometimes `mis-identify’ crystalline habits through careless technique or inattention, a modicum of practice and skill will lead to definitive and unequivocal identification of unknown compounds using less than 0.3 mg of the unknown. (That’s a few grains !!).  In the hands of a skilled practitioner some unknown identifications may require only 2-5 minutes to complete. 

Despite  its economy and effectiveness, however,  few chemistry programs include microcrystalline tests in their curriculum.   Such a bias may come from the fact that the microcrystalline methods usually focus on identification of pure materials, not mixtures.  In many practical situations , however, the sample is nominally pure or in combination with non-interfering `fillers’. This is particularly so in forensics applications where putative drugs are often mixed with non-interfering `fillers’ like starch or sugar, separable from their solvent by evaporation  or are themselves pure, e.g. China White, a pure form of street cocaine. It is for this reason that chemical microscopy is included in the current course’s lab rotation.

10.2b Purpose

An unknown sample of white powder (caffeine, aspirin, CaCO3  or NaCl)  will be given to each student. The student will identify the substance by two different methods, at least one of which must be a microcrystalline test. The observed microcrystalline habit will be captured electronically using Lab Cam software, stored digitally and compared with reference microcrystalline habits formed by bona fide samples of the suspected compound.

10.3b. Procedure (you do not need to include a Procedure section in your notebooks. 

                                 Observations described below will effectively cover this.)

Part 1: organic or inorganic ?

An initial classification of your unknown is easily done following the recipe card found on the microcrystalline lab bench under the title: Sorting Inorganic vs Organic 

Part 2: Specific identification of the unknown

For convenience, each specific test is described in detail on the various colored `recipe’ cards found on the microcrystalline lab bench.  Most, but not all involve microcrystalline growth. Several compound microscopes will be present for student use, but only the Olympus BH-2 is equipped with the Lab Cam and a computer capture set-up. Bona fide samples of the 4 possible unknowns will be available. Follow the recipes as written. Knowns are available to provide a firm basis for comparison beyond the written descriptions of resulting habits and colors. Sample pix of expectations are also to be found on the recipe cards.

Specific Organic Tests

Caffeine 

1)Microcrystalline test #1:  with HNO3 and AgNO3 1

2)Microcrystalline test #2:: with NaOH, NaHCO3, KI+ I2 and KCl2

Aspirin (o-acetyl salicylic acid) 

1)Microcrystalline test : re-crystallization from  1:5 conc. phosphoric acid: glacial acetic acid3

2) Colorimetric Marquis test with HCHO/H2SO4 4
Specific Inorganic Tests

Calcium carbonate, CaCO3

1) HCl test: effervescence 

2) Microcrystalline test: CaSO4 crystal  5

Sodium Chloride, NaCl

1) Microcrystalline test #1:  recrystallization from  0.01M acetic acid 

2) Microcrystalline test #2:   reaction with bisumuth sulfate6

(a positive and instant precipitation with AgNO3(aq) is also proof)

10.4b  What to Report in Your Lab Book under Observations:
Part 1: organic or inorganic ?

Describe with words and sketches the reaction(s) and observations that provided a decision on whether your unknown was inorganic or organic.

Part 2: Specific identification of the unknown

Describe with words and sketches the tests you applied to identify your unknown. Make sure to attach annotated photomicrographs  of  the results of pertinent microcrystalline tests and briefly describe in words the microcrystalline habits shown in the photographs. Make sure to include microscope conditions (objective power, illumination conditions= dark field or bright, scope ID) and test run beneath or on each photo. You must also include an equivalent and similarly annotated photomicrograph of the microcrystalline habit formed by the specific reference material you have identified as the same as your unknown which can be directly compared in your report with the unknown’s behavior under similar conditions

19.5 What to Report in Your Lab Book under  Results: 

Report the unknown #,  your deduced unknown identity and list the positive identifying tests

Example:       Unknown #1 =CaCO3



Identifying tests:


1)solid sample effervesces in presence of HCl



2)characteristic needle-like dendrites and dendrite clumps in presence of sulfuric acid



3) insoluble in water
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1
caffeine

2
NaCl

3
aspirin (o-acetylsalicylic acid)

4
CaCO3

5
caffeine

6
aspirin (o-acetylsalicylic acid)

7
NaCl

