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Zinc Chloride in Liquid Preservation
- Kristian Murphy Gregersen

B.Sc. in Conservation, The Royal Danish Academy of Fine Arts, School of Conservation, Department of
Natural History, Graduate Program, Esplanaden 34, DK-1263 Copenhagen K., Denmark.

Abstract:

For economical reasons, zinc chloride had been used as a substitute to alcohol for the preservation of ana-
tomical and biological specimens in the 19th century. This lead to the degradation of many specimens,
amongst other a great number of type specimens of sea snakes held at the Natural History Museum, Lon-
don. The use of zinc chloride however seems to have changed around the time of the British Spirits Act in
1855, where after zinc chloride found a use as a specifically good fixative/preservative for brain tissue.

Introduction:

An investigation of the type specimen collection of sea snakes held at the Natural History Museum, Lon-
don, in 2004, revealed that at least 75 % of the type specimens from before 1855 had suffered from decalci-
fication due to preservation in zinc chloride (the details of the analysis will be presented in a paper at a later
date). None of the specimens that were collected later than 1855 had any signs of decalcification, which
lead to an investigation into the history of zinc chloride as a preservative. This paper presents the introduc-
tion and use of zinc chloride as a preservative, but will only deal with the 19th century, and will not concern
the use of zinc chloride to-day.

Burnett’s Solution:

Sir William Burnett (1779-1861), Director-General of the Naval Medical Department, was a Scottish sur-
geon who rose to the highest ranks within the British Royal Navy. He gained high admiration for his treat-
ment of British prisoners of war, and his very effective methods in treating the sick and wounded. At peri-
ods he was stationed at the Royal Naval Hospital, Haslar, in Portsmouth. Here he opened a library and a
museum, and built up a considerable collection of natural history specimens, housed at the Haslar Museum
until its transfer to the Natural History Museum, London, in 1855. (Anonymous 1833, Anonymous 1850,
Anonymous 1861)

On the 26th of July 1839 Burnett received the approval of his patent application from 1838, entitled

“Improvements in preserving wood and other vegetable matters from decay”  (Burnett 1838). His inven-
tion makes the use of zinc chloride (1 pound of zinc chloride to 5 gallons of water) to preserve wood, can-
vas, cordage, sailcloth, hemp, flax etc., simply by soaking the object in the solution (Burnett 1838), thus
hardening and improving the texture of the material greatly (Anonymous 1847). Later it was observed to be
efficient as an antiseptic remedy in the treatment of wounds, ulcers, and bad odour, and became known as

Burnett’s Solution (Wallace 1848, Anonymous 1861, de Morgan 1866, Crace-Calvert 1872a&b, Anony-
mous 1905) with the specific gravity of 1.343 (Rolleston 1879).

A preserving agent for biological specimens:

At some point, soon after the application of zinc chloride as an antiseptic, it seems to have caught on as a
liquid for the preservation of anatomical and zoological specimens (“A Student” 1848, Bryson 1848,
Anonymous 1872, Anonymous 1877). It was cheaper than alcohol, which was heavily taxed, and easy to
carry around in the form of a powder soluble in water (Nassau 1892). It was clearly used at the Haslar Mu-
seum (Giinther 1912) due to the influence by Burnett, but otherwise there are no direct suggestions that
show other institutions used it. In fact, the only citations I have been able to find on the use of zinc chloride
as a preservative are all concerned with the preservation of whole human bodies for dissection. It could be
due to the fact that very little was published about conservation in those days, and that my main source, The
Lancet, is a medical journal. It might also be due to observations of its bad effect on the specimens pre-
served in the liquid, evident from a footnote on page 5 of Gilinther’s (1912) “General History of the Depart-

ment of Zoology” :

“1 The zoological collection at the Haslar Hospital (...) were in very
bad condition, as for economy’s sake a solution of chloride of zinc had

been used instead of alcohol!”
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Even so, most of the type specimens of sea snakes at the Natural History Museum, London, had been pre-
served in this way, suggesting they must have used the same liquid.

Though it never really seems to have caught on as a general preservative, it seems to have been preferred as
a fixative/preservative for brains and other nerve tissue. Chapman (1880) used it to preserve brains of goril-
las, and John B. Roberts (1885), M.D., used brains from whole human cadavers preserved in zinc chloride.
Professor von Bischoff of Munich had in 1868 used it to preserve brains for 24 years and found it far supe-
rior to alcohol, and the Oxford Museum also used it as a brain preservative (Rolleston 1879). Zinc chloride
resulted in much shrinkage of the tissue though, and some found it better to use it as a fixative, before trans-
ferring the brain to a different solution for preservation. Professor Turner (1879) used this method and
would fix the brain in a saturated solution of zinc chloride before transferring to alcohol, and later glycerine
and carbolic acid solution, before finally varnishing it with gum elastic or marine glue. Parker and Floyd
(1895) also noted the shrinkage effect of zinc chloride and tried to find a mixture that would prevent this.
Formaldehyde had recently immerged as a fixative, but had the effect of swelling the nervous tissue. There-
fore Parker and Floyd tested them together but found that the results were not satisfactory, and advised
against the use of zinc chloride. Pierre A. Fish (1896) followed up on the same idea as Parker and Floyd and
but thought of adding sodium chloride to make the following fixative:

Water, 2000 cc.
Formalin, 50 cc.
Sodium chloride, 100 grams
Zinc chloride, 15 grams

The mixture should have the specific gravity of 1.05 and the brain should be fixed in the solution for c. 10
days, before transferring to formaldehyde or alcohol for storage.

Discussion:

Burnett found the usefulness in zinc chloride as a preservative and, probably through his position in the
Royal Navy (Anonymous 1861), boosted the use of it within the navy. There was a very high tax on alcohol
in those days which also induced the replacement of such with a far cheaper remedy. It is probably safe to
venture that all of the specimens held at Royal Hospital Haslar were preserved in zinc chloride, and if one
takes a look at the collectors of the type specimens of sea snakes held at the Natural History Museum, Lon-
don, most of them were collected by people like Major-General Thomas Hardwicke (1755-1835), Admiral
of the British Royal Navy Sir Edward Belcher (1799-1877), and Surgeon Major Thomas C. Jerdon (1811-
1872), all connected with the British Military and therefore under heavy influence from Burnett. The only
odd-one-out is Major-General Hardwicke, who died before Burnett got his patent in 1839, and before zinc
chloride was found to have antiseptic properties. The only explanation for this is that the original preserva-
tive for those specimens must have been replaced by zinc chloride at a later time. A very thorough book on
the preservation of anatomical specimens by Usher Parsons (1831) suggests that zinc chloride was not a
known preservative, or even used as a salt added to preservatives, before Burnett got his patent.

In 1855 the British Spirits Act was passed, removing the tax from alcohol for industrial use after the addi-
tion of methanol which made it un-suitable for consumption. This type of alcohol is referred to as Industrial
Methylated Spirit (IMS) and quickly caught on as the substitution for the more expensive alcohol and is still
utilised by the Natural History Museum, London. This co-elates with the results of the investigation of the
type collection of sea snakes, which found that the signs of decalcification due to the action of zinc chloride
were not to be found in specimens later than 1855, suggesting that shortly after the tax was lifted on indus-
trial alcohol, zinc chloride went out of fashion, except as a brain fixative/preservative. This was likely due
to the observations of the ill effects it had on the specimens, like Giinther (1912) mentions.

Zinc chloride enjoyed but a short period as a general preservative (c. 30 yrs.), and only, it seems, within the
British realm.
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