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XXXIX. Some Obfervations on ancient Inks, withthe Propofal of
a new Method of wrecovering the Legibility of decayed Wri-
tings. By Charles Blagden, M. D. Sec. R. S. and I, fi S.

Read June 28, 1787.

N a converfation fome time ago with my friend THomAs

. AstLE, Efq. F. R.S. and A. S. relative to the legibility of
ancient MSS. a queftion arofe, whether the inks in ufe
eight or ten centuries ago, and which are often found to
have preferved their colour remarkably well, were made of
different materials from thofe employed in later times, of
which many are already become fo pale as {carcely to be
read. With a view to the decifion of this queftion, Mr.
AsTLE obligingly furnithed me with feveral MSS. on parch-
ment and vellum, from the ninth to the fifteenth centuries in-
clufively ; fome of which were ftill very black, and others of
different {hades of colour, from a deep yellowifh brown to a
very pale yellow, in fome parts fo faint as to be {carcely vifible.
On all of thefe I made experiments with the chemical re-agents
which appeared to me beft adapted to the purpofe; namely,
alkalies both fimple and phlogifticated, the mineral acids, and
infufion of galls.

It would be tedious and fuperfluous to enter into a de-
tail of the particular experiments; as all of them, one in-
ftance only excepted, agreed in the general refult, to fhew,

that the ink employed anciently, as far as the above-mentioned
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452 Dr. BLAGDEN’s QJférvations on

MSS. extended, was of the fame nature as the prefent: for
the letters turned of a reddith or yellowith brown with alkalies,
became pale, and were at length obliterated, with the dilute
mineral acids, and the drop of acid liquor which had extracted
a letter, changed to a deep blue or green on the addition of a
drop of phlogifticated alkali; moreover, the letters acquired a
deeper tinge with the infufion of galls, in fome cafes more, in
others lefs. Hence it is evident, that one of the ingredients
was iron, which there is no reafon to doubt was joined with
the vitriolic acid; and the colour of the more perfe&t MSS.
which in fome was a deep black, and in othersa purplifh black,
together with the reftitution of that colour, in thofe which
had loft it, by the infufion of galls, {ufficiently proved that ano-
ther of the ingredients wWas aftringent matter, which from
hiftory appears to have been that of galls. No trace of a
black pigment of any fort was difcovered, the drop of acid,
which had completely extrafted a letter, appearing of an uni-
form pale ferrugineous colour, without an atom of black pow-
der, or other extraneous matter, floating in it.

As to the greater durability of the more ancient inks, it
feemed, from what occurred to me in thefe experiments, to
depend very much on a better preparation of the material upon
which the writing was made, namely, the parchment or vel-
lum ; the blackeft letters being generally thofe which had funk
into 1t the deepeft. Some degree of effervefcence was com-
mounly to be perceived when the acids came in conta& with the
furface of thefe old vellums. I was led, however, to fufpe, that
the ancient inks contained a rather lefs proportion of iron than
the more modern; for in general the tinge of colour, produced
by the phlogifticated alkali in the acid laid upon them, feemed
lefs deep; which, however, might depend in part upon the

6 length



the Ink of ancient Writings. 453

length of time they had been kept: and perhaps more gum
was ufed in them, or poflibly they were wathed over with fome
kind of varnith, though not {uch as gave any glofs.

One of the fpecimens fent me by Mr. AsTLE proved very
different from the reft. It was faid to be a MS. of the fiftcenth
century ; and the letters were thofe of a full engroffing hand,
angular, without any fine ftrokes, broad, and very black. . On
this none of the above-meutioned re-agents produced any con-
fiderable effet ; moft of them rather feemed to make the let-
ters blacker, probably by cleaning the furface; and the acids,
after having been rubbed itrongly upon.the Ietters, did not
ftrike any deeper ringe with the phlogifticated alkali. Nothing
had a fenfible effe® toward obliterating thefe letters but what
took off part of the fuiface of the vellum ; when fmall rolls, as
of a dirty matter, were to be perceived. It is therefore un-
queftionable, ‘that no iron was ufed in this ink; and from
its refiftance to the chemical fqlvents, as well as a certain
clotted appearance in the letters when examined clofely, and
in fome places a flight degree of glofs, I have little doubt but
they were formed with a compofition of a black {ooty or car-
bonaceous powder and oil, probably fomething like our prefent
Printer’s ink, and am not without fufpicion that they were
a&ually printed *,

Whilft I was confidering of the experiments to be made, in
order to afcertain the compofition of ancient inks, it occurred
to me, that perhaps one of the beft methods of reftoring legie
bility to decayed writing might be, to join phlogifticated alkali
with the remaining calx of iron ; becaufe, as the guantity of pres

* A fubfequent examination of a larger portion of this fuppofed MS. has

fhewn, that it is really part of a very ancient printed book. L
cipitate
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cipitate formed by thefe two fubftances very much exceeds that
of the iron alone, the bulk of colouring matter would thereby
be greatly augmented. M. BErGM AN was of opinion, that the
blue precipitate contains only between a fifth and a fixth part of
its weight of iron; and though fubfequent experiments * tend
to thew that, in fome cafes at leaft, the proportion of iron is
much greater, yet upon the whole it is certainly true, that if
the iron left by the ftroke of a pen were joined to the colouring
matter of phlogifticated alkali, thequantity of Pruffian bluethence
refulting would be much greater than the quantity of black mat-
ter originally contained in the ink depofited by the pen ; though
perhaps the body of colour might not be equally augmented.
To bring this idea to the teft, I made a few experiments as
follows.

The phlogifticated alkali was rubbed upon the bare writing,
in different quantities; but in general with little effet. In a
few inftances, however, it gave a bluith tinge to the letters,
and increafed their intenfity, probably where fomething of an
acid nature had contributed to the diminution of their colour.

Reflecting that when the phlogifticated alkali forms its blue
precipitate with iron, the metal is ufually firft diffolved in an acid,
I was next induced to try the effe® of adding a dilute mineral
acid to writing, befides the alkali. This anfwered fully to my
expeftations ; the letters changing very {peedily to a deep blue
colour, of great beauty and intenfity. It {feems of little confe-
quence as to the ftrength of colour obtained, whether the wri-
ting be firft wetted with the acid, and then the phlogifticated alkali
be touched upon it, or whether the procefs be inverted, begin-
ning with the alkali; but on another account, I think, the

* Crzryn Beytrige, B. L f. 1. ps 42, &c,
latter
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latter way preferable. For the principal inconvenience which
occurs in the propofed method of reftoring MSS. is, that the
colour frequently {preads, and {fo much blots the parchment,
as to detract greatly from the legibility ; now this appears to
happen in a lefs degree when the alkaliis put on firft, and the
dilute acid is added upon it. The method I have hitherto
found to anfwer beft has been, to {pread the alkali thin with
a feather over the traces of the letters, and then to touch it
gently, as nearly upon or over the letters as can be done, with
the diluted acid, by means of a feather, or a bit of ftick cut
to a blunt point. Though the alkali has occafioned no fenfible
change of colour, yet the moment that the acid comes upon
it, every trace of a letter turns at once to a fine blue*,
which foon acquires its full intenfity, and is beyond compari-
fon ftronger than the colour of the original trace had been.
If now the corner of a bit of blotting paper be carefully and
dexteroufly applied near the letters, fo as to fuck up the
fuperfluous liquor, the ftaining of the parchment may be in
great meafure avoided: for itis this fuperfluous Yiquor, which,
abforbing part of the colouring matter from the letters, be-
comes a dye to whatever it touches. Care muft be taken not

* The phlogifficated alkal; (which i¢ to be confidered fimply as aname) appears
to confift of a peculiar acid, in the prefent axtenfive acceptation of that term,
joined to the alkali, Now the theory of the above-mentioned procefs I take to
be, that the mineral acid, by its ftronger attraction for the alkali, diflodges the
colouring (Pruffian) acid, which then immediately feizes on the calx of iron, and
converts it into Pruffian blue, without moving it from its place. . But if the
mineral acid be put upon the writing firft, the calx of iron is parﬂy diffolved and
diffufed by that liquor bLefore the Pruffian acid combines with it; whence the
edges of the letters are rendered more indiftin&t. and the parchment is more
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to bring the blotting paper in contaét with the letters, becaufe
the colouring matter is {oft whilft wet, and may eafily be rubbed
off.

The acid I have chiefly employed has been the marine; but
both the vitriolic and nitrous fucceed very well. They fhould
undoubtedly be fo far diluted as not to be in danger of cor-
roding the parchment, after which the degree of ftrength does
not feem to be a matter of much nicety.

The method now commonly practifed to reftore old writings,
1s by wetting them with an infufion of galls in white wine *,
This certainly has a great effet; but it is fubje&, in fome degree,
to the fame inconvenience as the phlogifticated alkali, of ftain-
ing the fubftance on which the writing was made. Perhaps if,
inftead of galls themfelves, the peculiar acid or other matter
which ftrikes the black with iron were feparated from the
fimple aftringent matter, for which purpofe two different pro-
ceffes are given by PIePENBRING + and by ScHEELEY, this
inconvenience might be avoided. It is not improbable likes
wife, that a phlogifticated alkali might be prepared, better
fuited to this obje&t than the common; as by rendering it
as free as poffible from iron, diluting it to a certain degree,
or {ubftituting the volatile alkali for the fixed. Experiment
would moft likely point out many other means of improvs
ing the procefs defcribed above; but in its prefent ftate I

* See a complicated procefs for the preparation of fuch a liquor in CANEPA-
®1Us, De Atramentis, p. 277.

+ Crerr. Annal. 1786, B.I. p. g1..

1 Kongl. Vetenk Acad, Nya Handlingar, tom. VIL p. 30. See alfa M,
D2 Morveau’s account of this fubflance in the Encyclopedie par ordre des
‘matieress

1 hope
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hepe it may be of fome ufe, as it not only brings out a prodi-
gious body of colour upon letters which were before fo pale as
to be almoft invifible, but has the further advantages over the
infufion of galls, that it produces its effet immediately, and.
can be confined to thofe letters only for which fuch afliftance
is wanted, “
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