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Tellurium (Gr., the earth) was discovered in 1782 
by Muller Von Beiehenstein and was more fully in
vestigated by Klaproth and Berzelius. It is an 
element of rare occurrence and is found chiefly 
in Transylvania, the Altai Mountains, and Boulder 
Go., Oolurado. In addition to existing in the 
free state, tellurium occurs as the tellurides 
of bismuth, gold, silver and mercury. In solu
tion, tellurium is most commonly detected by 
precipitation of the black amorphous variety in 
the presence of dilute Hydrochloric acid solu
tion and sulphur dioxide gas. Stannous chloride, 
Bypophosphorous acid, hydrazine hydrochloride, 
zinc, aluminum, magnesium, and reducing sugars 
like glucose and fructose throw down elementary 
black tellurium when added to tellurium solu
tions.

Two allotropic forms of the pure substance are 
known. In the amorphous condition tellurium is 
a black powder, but after fusion it is silvery 
white, of metallic luster and a conductor of 
heat and electricity. Compounds of tellurium 
are of several varieties: oxides, tellurides, 
tellurites and tellurates. In water solution,



the dioxide of tellurium is a weak acid, tellur- 
ous acid, while the trioxide yields the weak 
telluric acid. Although sparingly soluble them
selves the acids and oxides form soluble alkali 
salts from whose solutions other metallic salts 
precipitate insoluble tellurates and tellurites.

Several interesting experiments have been per
formed in which the reducability of tellurites 
has been utilized. The reducing power of bac
teria has been a characteristic long recognized.
In 1900 Scheuerlen grew cultures of Bacillus

. 1

Anthraeis in a medium containing sodium tellurite. 
He had hopes that the oxygen liberated from the 
reduced salt would act similarly to the loosely 
bound oxygen of oxyhemoglobin and that the medium 
would be as favorable for bacterial growth as 
blood itself. Reduction took place as expected 
but growth suffered retardation. Gosio in 1904 
used potassium tellurite to determine sterility 
of sera, cultur media, body fluids, etc. Bacteria 
caused reduction of the compound and thus proved 
that tellurites could be used to ascertain the 
presence of bacteria.



Although tellurium is closely related to selenium, 
chemically and physically, there are several res
pects in which the two elements differ. The var
ious methods used in their separation depend upon 
the difference in the solubility of homologous 
salts of tellurium and selenium. As noted above 
tellurium, as well, as selenium, is precipitated 
by sulphur dioxide in hydrochloric acid solution. 
If the solution consists of concentrated acid, 
practically all of the selenium is removed while 
the tellurium remains in solution. Upon dilu
tion of the filtrate and addition of more sulphur 
dioxide gas, the tellurium is precipitated. Hy- 
droxylamine hydrochloride can also be used in the 
separation of selenium from tellurium. In acid 
solution, the addition of hydroxylamine hydro
chloride causes a precipitation of selenium but 
allows the tellurium to remain in solution. Both 
substances are precipitated in alkaline solution.

We have seen how tellurium differs from selenium 
in its reactions to the same conditions. These 
are only a few examples and chemical in nature.
But it is the striking similarity in action, and



not this dissimilarity that is most noticeable 
about them. The two elements are placed to
gether with sulphur in a natural group of in
organic non-metals having similar properties. 
And although the close relation of the three 
to each other is quite marked, it is the like
ness of the tellurium and selenium compounds 
that is most evident and interesting. One of 
the most remarkable of these likenesses is the 
regularity with which tellurites and selenites 
are reduced by the same compounds, especially 
in alkaline solution. The reduction of sele
nites and tellurites by reducing sugars offers 
another method for the detection of carbohy
drates.

At present the methods in use may be numbered 
at five. There is the reaction depending upon 
the phenol-aldehyde-acid system. Examples of 
this class of reagents are Molisch’s, Tollen*s 
and Seliwanoff1s . Method number two requires 
the use of an organic dye such as methylene 
blue, which upon reduction assumes the color
less leuco form. Hitro derivatives of benzene, 
e.g. picric acid, comprise reagents necessary



in the third method. In this case the formation of a 
characteristically colored amino compound denotes re
duction. Edlefson’s reagent (potassium permanganate), 
Horsley’s reagent (Potassium dichromate) and the 
Levine-Hubbel reagent (sodium or ammonium vanadate) 
are the reagents in the fourth method. Upon the re
duction of the metallic constituent of the anion, 
manganese, chromium, and vanadium respectively, a 
change in valency occurs, resulting in a compound 
of lower valency and differing in color from the 
original salt of the reagent. The redudtion of an 
inorganic compound in which the metallic element 
occupies the cation is the reaction involved in the 
fifth method. Haines, Eehling-Benedict’s, and 
Barfoed's reagents use salts of copper while bis
muth subnitrate is found in Bottger’s, Mylander’s, 
end Almen*s reagents.

A sixth method to determine the presence of carbo
hydrates has been developed. The method in ques- • 
tion depends for its utility on a reagent which 
contains a non-metallie element in the anion. Upon 
reaction with a free carbonyl group, reduction takes 
place and the non-metal assumes the color and form 
characteristic of its free state. In the Levine re
agent the active constituent is sodium selenite
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which yields red selenium upon reduction. The re
agent which we present contains an alkaline solution 
of sodium tellurite and in the presence of a reduc
ing sugar, tellurium is precipitated out as a grey, 
black, amorphous powder.

The constitution of the reagent and the steps taken 
in the detection of sugar in urine are given in de
tail. The stock reagent which was used to test the 
various substances listed below consists of. a 1 per 
cent Tellurous oxide in 10 per cent sodium carbon
ate solution. The solution is made up by dissolving 

" T -

the required amount of salt in cold distilled water.
To test for the presence of sugar in urine, the above 
reagent is diluted with four times its volume of water; 
3 cc of the diluted reagent are added to 2 cc of the 
urine; the mixture is placed on the water bath and 
heated for five minutes. A definite grey, black pre
cipitate of tellurium denotes the presence of sugar 
in excess of .1 per cent.

In the different samples of sodium tellurite used 
it was noticed that after the tellurium powfder had 
settled to the bottom of the tube, the solution 
above it had a red translucent appearance. At first



it was thought that the red color might be due to a 
colloidal form of tellurium. But when hydroxylamine 
was readted with an acid solution of the tellurite 
salt, a red precipitate, resembling free selenium, 
settled out, leaving the solution itself colorless.
In hydrochloric acid solution, hydroxylamine will 
precipitate selenium and leave tellurium unaffected. 
This fact led the author to believe that the red 
color remaining after the tellurium had been pre
cipitated, was due to the formation of colloidal 
selenium and that the red powder resulting from the 
treatment of ithe acid tellurite with hydroxylamine 
was free selenium. It was concluded that the sodium 
tellurite in use was contaminated with small amounts 
of sodium selenite.

The method adopted in the removal of the selenium im
purity depended upon the difference in solubility of 
sodium selenite and sodium tellurite in acid solution 
whereas sodium selenite remains soluble at any P.H. 
either alkaline or acid, sodium tellurite is is pre
cipitated as white tellurous oxide in a P.H. just 
slightly below f 7). By adding enough acid to the 
solution, the required acidity was reached and the 
precipitation of the oxide was accomplished.



The procedure adopted in the separation of the two salts 
is as follows:

A 2% solution of the impure sodium 
tellurite was made up to an acidity 
of 5%. The resulting white precipi
tate of tellurous oxide was filtered 
off, dried and weighed. It was found that the dried precipitate weighed 
about 4 grams in comparison to the 
crystalline salt whose weight had 
been 5 grams. Tellurous oxide in 
sodium carbonhte solution forms sod
ium tellurite and therefore its use 
in the reagent did not alter the com
position or the action of the latter.

The compounds examined and the resxilts obtained are 
tabulated: -,;;

Pentoses
Arabinose Reduction
Rhamnose Reduction
Xylose Reduction

Glucose
Hexoses

Reduction
Galactose Reduction
Levulose Reduction
Mannose Reduction

Sucrose
Dihexoses

Ho reduction
Lactose Reduction



Maltose Reduction
Trehalose Ho reduction
Cellose Reduction
Upon hydrolipis Sucrose and Trehalose were reduced

Trihexoses
Raffinose No reduction
Melizitose No reduction
Upon hydrolysis there was reduction.

Agar
Polypentoses and Polyhexoses

No reduction
Cellulose No reduction
Starch No reduction
Dextrin No reduction
Glycogen No reduction
Iriulin No reduction
After much hydrolysis there was reduction.

Arbutin
Slucosides

No reduction
Esculin No reduction
Salicin No reduction
Strophantin Ho reduction
There was reduction upon hydrolysis.
Nucleic acid did not reduce. Upon hydrolysis it did



15
Gums

Acacia Ho reduction
Alcea No reduction
Arabic No reduction
Benzoin Mo reduction
Guiac Mo reduction
Rosin Mo reduction
Tragaeanth Mo reduction
Reduction followed hydrolysis.

Aldehydes and Ketones
Acetaldehyde Mo reduction
Acetone Mo reduction
Acetaldehyde Mo reduction
Acetoacetio Ester Mo reduction
Benzaldehyde Mo reduction
Camphor Mo reduction
Chloral Hydrate Mo reduction
Furfural Mo reduction
Salicylic Aldehyde Mo reduction
Yanilin Mo reduction
Chloral hydrate was broken up by the alkali and
reduced. In neutral medium it did not reduce.

then
i'ur-

gave a red wine color with the reagent which was sim-
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liar to that given by furfural with a 10% sodium car
bonate solution. The color was due to the carbonate 
and not the tellurite.

Alcohols and Phenols
Amyl Alcohol Ho reduction
Arabitol Ho reduction
Erythritol Ho reduction
Cholesterol Ho reduction
Cresol Ho reduction
Gallic Acid Ho reduction
Hitrophenol i Ho reduction
Glycerol Ho reduction
Orcinol Ho reduction
Picramic Acid Ho reduction
Phlorogluein Ho reduction
Pyrooatechol Ho reduction
Pyrogallic Acid Ho reduction
Eesorcinal Ho reduction
Cresol, Gallic acid, picric acid, pyrogallic acid
catechon, phlorogluein, and resorcinol underwent color 
changes. However, exactly the same color changes were 
present when these compounds were reacted with 10% 
sodium carbonate solution, proving that the alkali had



broken down these phenols rather than that the tel 
lurite had been reduced.

Organic Acids
Formic No reduction
Citric No reduction
Lactic No reduction
Malic (Active) No reduction
Malic (Inactive) No reduction
Malonic No reduction
Oxali c No reduction
Pyruvic No reduction
Tartaric No reduction

Amino Compounds
Aspartic Acid No reduction
Benzidine HCL No reduction
Glycine No reduction
Eipnuric Acid No reduction
Hydroxylamine HCL Reduction
Leucin No reduction
Phenylenediamine HCL No reduction
Urea No reduction
Urethane No reduction
Glucosamine Reduction



Hydroxylamine reduces in alkaline medium only. 
Glucosamine contains the sugar glucose and there
fore reduction is to he expected.

Compounds Containing the 
oulfhydrll Group

Cysteine Reduction
Cystine Mo reduction
Glutathione Reduction
Thioglycollic Acid Reduction
Thioacetic Acid Reduction
Ethyl Mercaptan Reduction
Thio Urea Ho reduction
Thio Cresol Reduction
Thiophene Mo reduction
The reducing members of the sulfhydril group do so in 
both cold and heat. This characteristic is peculiar 
to this group of compounds only.

Purine Bases
Caffein 
Uric Acid 
Allantoin

Blood Fibrin 
Blood Albumin

Proteins

lo reduction 
Ho reduction 
Ho reduction

Ho reduction 
Ho reduction
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Egg Albumin Ho reduction
Gelatin Ho reduction
Peptone Ho reduction

Alkaloids
Apomorphine No reduction
Atropin Ho reduction
Atropin Sulphate No reducti on
Cinchonidine BCL Ho reduction
Cocaine Ho reduction
Digitalis No reduction
Dionin |g Ho reduction
Heliotropin Ho reduction
Heroin Ho reduction
Hydrastin No reduction
Morphine Sulphate No reduction
Scopalamine HBR No reduction
Strychnine No reduction
Strychnine Sulphate No reduction
Ilrotropin No reduction

Miscellaneous Compounds
Atophan No reduction
Creatinine No reduction
Dinitrobenzene No reduction

i



Iodoform No reduction
Nitrobenzene No reduction
Phenolphthalein No reduction
Potassium Nerricyanide 
Potassium Ferrocyanide No reduction

No reduction

Saccharin No reduction
Santoinin No reduction
Sodium Thiocyanate No reduction

There are several characteristics of the tellurite 
solution which make its use as a laboratory reagent 
for the detection of sugar practicable. It is 
colorless - a fact which allows for an easy detect
ion of any precipitated tellurium. All that is 
necessary for its preparation is its solution in cold 
distilled water containing sodium carbonate. It 
keeps indefinitely. It does not react with creatin
ine, uric acid, and allantoin. Unlike the sugar re
agents containing copper sulphate, which may or may 
not be affected by proteins, alkaline sodium tel
lurite remains unreduced by protein compounds in 
urine.

The reagent is sensitive. A Vfo solution of sodium 
tellurite in 10% sodium carbonate can detect with 
ease glucose in a .001% solution. This reagent may
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be used to detect sugar in normal urines. Diluting 
of this reagent with four times its volume of water 
diminishes its sensitivity. "Then this latter reagent 
is used a definite black precipitate of tellurium is 
an indication of pathological urine. A darkening of 
the solution indicate normal urine. This diluted re
agent can therefore be used to distinguish between 
normal and pathological urine and can serve as a use
ful reagent in the routine examination of urine.
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