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GRAPHITE AND ALUMINUM-BLOCK, SOLUTION EVAPORATORS

ABSTRACT

Equipment has been designed and fabricated which speeds up the

evaporation of solutions contained in crucibles, casseroles and

dishes without loss due to localized overheating

Evaporators are fabricated from solid aluminum metal or graphite

blocks by the simple process of making apertures in the material so

that the vessel is held above the liquid level, at a distance of l/8

to l/k inch above the surface of the heating unit

Evaporators made out of solid graphite are more efficient than

similar evaporators made out of solid or sheet aluminum metal
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GRAPHITE AND ALUMINUM-BLOCK, SOLUTION EVAPORATORS

The evaporation of aqueous solutions which are in contact with solid

matter, perhaps the most common of all operations encountered in the

analytical chemistry laboratory, has always been a particularly difficult

and exasperating problem The use of sand baths was at one time, for

lack of a better method, the most recommended method for this type of

operation, but since the advent of electric hot plates this device became

virtually obsolete At best, sand baths are not completely satisfactory,

consequently, this method was not held in high regard, particularly because

loose sand grains always presented a possible source of contamination in

addition to being a serious safety hazard if solutions were spilled onto

the hot sand In a large measure, this problem of evaporation was solved

for the particular case when one is concerned with the evaporation of

solutions, with or without a solid phase, when the materials are contained

in beakers, by the development of the so-called Fisher-Maroney, No-Bump,

Solution Evaporator

Since the Fisher evaporator is so efficient, consideration was given

to the possibility of devising a modification of this apparatus to the

evaporation of solutions which are contained in dishes and in crucibles

Further consideration was also given to the charring of filter papers

accompanying moist precipitates, another technique common to gravimetry

At first, it was believed that a simple modification of the design of the

Fisher evaporator would prove adequate for the purpose and, as a conse

quence, an evaporator made of relatively heavy-gauge sheet aluminum was

designed and tested This design was not satisfactory in that localized
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overheating and subsequent "bumping' occurred Modified evaporators of

solid aluminum metal and sheet steel were also designed, made and tested

A variety of the designs of evaporators which were fabricated out of

aluminum metal and steel is shown in Figure 1 The modified evaporators

which were fabricated from solid aluminum proved to be quite satisfactory

for the purpose intended, but further experimentation with a modified

evaporator fabricated out of solid graphite proved to be even more effi

cient and most satisfactory

As a consequence of these tests, several graphite-block evaporators

of different design were fabricated and have been used over a period of

a year in a large number of operations—perhaps several thousand times

The evaporators are made by simply making apertures in solid graphite

or metal The diameter of the apertures is made such that the crucible

or dish is held a distance of l/8 inch to l/k inch above the heating

surface For best operation, the height of the block, or thickness, is

of such dimension that the solution or liquid level is slightly below the

periphery of contact between the evaporator and the container Evaporations

may be conducted safely and with rapidity even though the periphery of con

tact may be below the liquid level

It can be stated without qualification that the incidence of "bumping

and subsequent mechanical losses due thereto have been completely eliminated

by the use of these block evaporators In addition to the improved charac

teristics of the process, evaporations have proved to be exceedingly fast

In all cases, the time of evaporation has been reduced by as much as a

factor of two to three times, and even much more, depending on the quantity

of solids contained in the vessel



This equipment has been used in operations involving the evaporation

and boiling of solutions of high boiling point, such as perchloric and

sulfuric acids, and in contact with relatively large quantities of solid

matter without incident No concern need arise over accidental spills or

contact of perchloric acid with graphite since these two materials are

inert toward each other As a matter of fact, evaporations involving

perchloric acid have been carried out with the graphite-block evaporators

in large numbers wherein occasional contact of perchloric acid and the

graphite has occurred without incident If it becomes necessary to remove

adhering contaminants, the evaporators may be rinsed in water or other

cleansing solution, then dried before reuse The decomposition of Si02

in the usual HF-H2S04 treatment of residues may be accomplished with speed

and completely unattended, without fear of loss of matter due to localized

overheating and "bumping ' Modified evaporators have also proved to be

very useful in the burning off of filter papers in the usual gravimetric

technique This latter technique can be improved even more so by the com

bined use of the block evaporator and infrared lamps Combinations of

moist precipitates and filter paper in crucibles may be dried and burned

at the full heat of hot plates when graphite-block evaporators are used

Graphite-block or aluminum-block evaporators may be made with any

number of apertures, from one aperture up to the full capacity of the hot

plate It is a simple matter to make such evaporators suitable for use

with platinum, glass or porcelain dishes, casseroles and crucibles Gang

evaporators may be designed with a variety of apertures for multiple opera

tions In addition, if it is so desired, block evaporators may be con

structed as an integral part of hot plates regardless of shape
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An example of large-scale evaporations is shown in Figure 2 In this

particular operation, perchloric acid is being used with hydrofluoric acid

m the dissolution of a silicate rock A total of 30 evaporations is being

performed at the same time with two 15-gang, graphite-block evaporators on

an electric hot plate which has a rated capacity of 8600 watts Those

evaporations with the higher intensity of fumes, on the left-hand side,

are at the fuming stage Examples of gang evaporators of different sizes

and capacities are shown on both sides of the hot plate

Other examples of the uses of block evaporators are shown in Figure 3

Examples of 2- and it-gang evaporators for use with crucibles are shown on

the left-hand side To the right is shown a U-gang evaporator being adapted

to the combined action of the charring of filter papers and drying of moist

precipitates in Vycor crucibles The infrared lamp, although not absolutely

essential, speeds up the process more so than that which is achieved by the

use of either method independently of each other

A variety of multiple-gang, graphite-block evaporators suitable for a

variety of uses is shown in Figure it-

Isometric drawings of U-gang, block evaporators suitable for use with

three different types of laboratory ware are shown in Figures 5> 6 and 7

Other modifications to fit specific requirements are obvious It is to be

noted that the diameter of the apertures need not be held to stricter

tolerance other than is necessary to hold the vessel about l/8 to l/k inch

above the surface of the heating unit
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