
Between boon and bane: The use of chemical 
reagents in palimpsest research in the nineteenth 
century 

by Felix Albrecht Academy of Sciences, Gottingen 

When dealing with palimpsests one frequently encounters various kinds 
of damage to the support. Most manuscript catalogues, even the most 
recent ones, treat these blemishes in an unsatisfactory or even incorrect 
fashion. To understand this phenomenon we have to know something 
about methods of palimpsest studies in the nineteenth century.l 

The discovery of important palimpsest manuscripts at the beginning 
of the nineteenth century sparked a veritable boom in interest in these 
manuscripts. Cardinal Angelo Mai (1782-1854) counts among the great 
scholarly personalities of the early period. Mai discovered and published 
various fragments of Cicero, and then in 1815 found the letters of Mar
cus Cornelil.':s Fronto and speeches of Quintus Aurelius Symmachus as 
well as fragments of Plautus's comedies. In 1819 Mai discovered consid
erable fragments of Cicero's De re publica, which he published in 1820. 
Great interest was furthermore aroused by the discovery by Barthold 
Georg Niebuhr (1776-1831) of the Institutiones of Gaius in Verona in 1816. 
The deciphering of these palimpsests posed problems, however, as they 
could be read only with difficulty (see Fig. 74). And so experiments were 
made using chemical reagents to make the traces of the metallic inks on 
the parchments more legible.2 This was done with some success, but later 
the damaging effects to the parchment began to appear. Three substances 
were mainly used: 1) tincture of oak-gall, 2) various liver of sulphur tinc
tures and, in particular, 3) the so-called 'Giobert tincture'. Other proced
ures were also used, but to a much lesser degree. The present paper will 
first explain the history of the discovery, application and effects of these 
chemicals and then discuss the damage to the manuscripts treated in this 
fashion. 
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Fig. 74. Untreated script (scriptio superior & inferior) @ 50 x enlargement 
UB Leipzig, Cod. Lips. Gr. 2, f Xr . 

Oak-gall tincture 

Oak-gall tincture (German Galliipfeltinktur), an alcohol-based essence of 
oak galls, also known as oak apples,3 was the first method4 to be employed 
(Fig. 75). It enhances old metallic inks so that the faded writing becomes 
more legible (Fig. 76). It also renders the unwritten-on parchment a 
brownish colour, sometimes quite strongly. Franz Ehrle had this to say 
about the effects of oak-gall tincture: 

Gallic acid colours the parchment a yellowish brown and when 
applied in large quantities in a strongly concentrated solution and 
heated, a dark brown or even altogether black.s 

Ehrle correctly notes that tannic acid (C76Hs2046' tannin) brings about 
corrosion of the ink. The inks of the scriptiones superiores were particu
larly prone to such damage.6 Mainly these were iron-gall inks, which are 
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known to be particularly reaction-friendly? Cardinal Angelo Mai espe
cially used oak-gall tinctures in his work on manuscripts.s 

Liver of sulphur tincture 59 

The bad experience with oak-gall tincture led to the use of substances that 
were thought to be less damaging. In 1826-27 Wilhelm Grimm treated 
in the university library at Gottingen a palimpsest fragment of early 
German courtly poetry from the 12th century, the 'Graf Rudolf', with 
a reagent produced from heating calcium carbonate, sulphur and sal 
ammoniac (ammonium chloride, NH4CI). This substance had however 
the ~egative property of leaving a white mineral film on the parchment 
that was difficult to remove (Fig. 77).10 The mixture of calcium polysulph
idell (CaSx) and calcium sulphate (CaS04)' produced by a combination 
of calcium carbonate (CaC03) and sulphur, is normally referred to as cal
cic liver of sulphur (hepar suljuris calcareum, calcic sulphuret of potassium, 
Germ. Kalkschwefelleber). It possesses the property of retreating when in 
contact with sulphides with corresponding metal ions, but at the same 
time the calcium sulphate (CaS04) crystallises in contact with water as 
gypsum (Ca[S041 X 2 H20). The resulting damage demonstrates the rav
ages caused by the formation of crystals where this treatment has been 
used. The example of the 'GrafRudolf' (Cod. GottingensisMS. Philol.184:7, 
SUB Gottingen) shows clearly the crystallisation of the calcium sulphate 
(Fig. 78) . . 

In addition to calcic liver of sulphur normal liver of sulphur produces 
the effect of precipitating metal ions as sulphides. Liver of sulphur (hepar 
5uljuris, sulphuret of potassium, Germ. Schwefelleber), produced from 
potash (potassium carbonate, K2C03) and sulphur is basically a mixture 
of potassium polysulphide12 (K2Sx) and potassium sulphate (K2S04) that 
was applied as a solution to parchment. The traces of potassium car
bonate left as a rule in this process form potassium hydrogen carbonate 
(KHC03) when in combination with waterP Both salts produce a sedi
ment in the form of a thin film on the surface of the parchment (Figs. 79 
& 80). Otto Posse had these terse words to say on the subject of the harm
fulness of the solution: I attacks the parchment badly' .14 Among others 
Barthold Georg Niebuhr used liver of sulphur on various manuscripts. IS 
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Fig. 75. Sample of a page treated with oak-gall tincture - UB Leipzig, Cod. Lips. 
Gr. 16, f. 51r. 

Fig. 76. Illustration of the effects of oak-gall tincture @ 200 x enlargement - UB 
Leipzig, Cod. Lips. Gr. 16, f. 51r. 

150 



Fig. 77. Sample of a page treated with calcic liver of sulphur - SUB Gottingen, 
Cod. Gotting. MS. Philol. 184:7. 
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Fig. 78. Damage caused by calcic liver of sulphur @ 50 x enlargement - SUB 
Gottingen, Cod. Gotting. MS. Philol. 184:7. 
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Fig. 79. Damage caused by liver of sulphur tincture @ 50 x enlargement - UB 
Leipzig, Cod. Lips. Gr. 3, f 169v. 

Fig. 80. Damage caused by liver of sulphur tincture @ 200 x enlargement - UB 
Leipzig, Cod. Lips. Gr. 3, f 169v. 
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In addition, so-called volatile liver of sulphur (Germ. Fliichtige SchwefeI
Ieber) was used, consisting of ammonium hydrogen sulphide in solution 
(NH4HS + H20). The ammonium hydrogen sulphide solvent in water is 
also referred to as sulphuretted ammonia or hydrosulphuret of ammo
nia (Germ. Schwefe1ammonium, Schwefelwasserstoffammoniak). Otto Posse 
notes: 'Probably the best agent that does not cause damage to the parch
ment, when used with care.,16 On the use of the solution he remarks: 

Sulphuretted ammonia, diluted with 40-50 % water. Should not be 
used on all parchments, not even undiluted; the process has to be 
done quickly, all excess fluid to be absorbed with good blotting 
paper from the surface of the parchment or paper. The writing will 
not go a dark black but only brown, which is all that is needed. Using 
a brush one dampens the parchment with pure water, in order to 
make the parchment receptive for the application of the sulphuretted 
ammonia. The brush is dipped in the thinned reagent and the parch
ment wetted as quickly as possible but without letting the moisture 
go right through. After a few seconds the script goes a darker colour, 
then the moisture is removed by the application of blotting paper (at 
least two sheets) and the parchment is then put in the press between 
a new layer of dry blotting paper. If the script is not clear enough, 
the process can be repeated, which is at all events better than using 
the undiluted agent. On a sheet so treated one must not apply any 
solution of blue vitriol or iron vitriol, otherwise the area will become 
black through the combination with sulphur and will render the 
script completely illegible. The ammonia process with metallic inks 
is to be preferred above all others.17 

Volatile liver of sulphur was used by Hugo Duensing (1877-1961), Mar
tin Flashar (1885-1914), Karl Pertz (1828-1881) and others (v.i. § 'Per
spectives,).1B An example is the Christian-Palestinian-Aramaic pal
impsest fragments in the university library in G6ttingen (Fig. 81).19 

The methods just named,~hich are best referred to as liver of sulphur 
tinctures (Germ. Schwefellebertinkturen), all have one thing in common: 
they are based on the principle that the metallic traces of the ink so 
removed, i.e. of the scriptio inferior, precipitate through contact with the 
various sulphide solutions and thus help to freshen up the optical effect of 
the old ink traces.20 The cations present in the remaining traces of ink, of 
magnesium, cobalt, zinc (Mn2+, Ni2+, C02+, Zn2+) etc., are precipitated as 
their corresponding sulphides (MgS, NiS, CoS, ZnS). An unpleasant side-
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Fig. 81. Sample of a page treated with volatile liver of sulphur - SUB Goffingen, 
Cod. Goffing. MS. Syr. 18. 
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effect of the use of these substances is the formation of gaseous hydrogen 
sulphide (H2S), which produces the characteristic smell of rotten eggs. 
The stench of this agent was almost unbearable, as Grimm writes on 
26 April 1827: 

The very smell of the reagent had such a strong effect that I had to 
give up this winter and had to wait until milder weather allowed me 
to work with the windows open.21 

Whereas calcic liver of sulphur can cause permanent damage to parch
ment treated with it by the depositing of calcium sulphate and simple 
liver of sulphur through deposits of potassium carbonate or potassium 
hydrogen carbonate, the palimpsests treated with volatile liver of sulphur 
display no damaging changes to the parchment surface worth mention
ing. But as the parchment, in the process of being made into a palimpsest, 
can show a few traces of calcium carbonate residue, which can come from 
the primary treatment of the writing material and then in some cases can 
result from the secondary stage of preparing the palimpsest, a harmful 
reaction cannot be ruled out even with the use of volatile liver of sul
phur. Therefore it is worth considering volatile liver of sulphur also as a 
source of damage.22 

Giobert tincture23 

When the classical scholar Amedeo Peyron (1785-1870) found traces of 
some hitherto unknown Cicero orations in a Turin manuscript, he sought 
advice from his colleague Giovanni Antonio Giobert (1761-1834), who 
was a chemist of some importance as well as a mineralogist. Giobert 
then produced a weak acid solution of potassium hexacyanoferrate (II), 
the 'Giobert tincture' (Germ. Giobertische Tinktur), which is named after 
him.24 How this came about IS described by Peyron himself in the Praefa
tio altera to his Cicero edition of 1824: 
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But when I looked more closely at the codex, traces of an older script 
became visible that had been replaced by a more recent cursive, and 
this was so faded that I could only just make out the odd syllable. 
I used an oak-gall tincture, but without any noticeable effect. For 
once one has established that a scriptorium has used an ink mixed 
of iron sulphate and oak-gall and the iron in the course of time has 
oxidised through exposure to the air (I would rather say this in a 



scientific fashion than in Latin), then, if the oxidation has been only 
weak in nature, the iron can eaSily be treated, stimulated by the oak
gall solution, but of course not when the oxidation is quite violent. 
The same can be said of ammonium cyanide, for if it only contains a 
small amount of Prussic acid it cannot prevent the iron from being 
oxidised to a lasting extent. Therefore I turned to my colleague, the 
chemistry professor Giobert, a man of whom one cannot say whether 
one should more admire his extraordinary knowledge or his fine 
manners. In a word, he prepares the agent. He washes the parchment 
pages first with ordinary water, then he dips them in hydrochlOriC 
acid, which alone can remove the highest degree of oxidation from 
the iron; then he dips these pages in yellow prussiate of potash, 
which due to the iron takes on either a bluish grey or a green colora
tion according to the different kinds of parchment pages; then finally 
he washes them repeatedly with water to prevent hannful drops of 
hydrochloric acid from adhering to the pages. [ ... ] I repeat, that this 
worked with the first pages, because the top script retains a black col
oration and through this the one below turns a bluish grey or green 
and one can distinguish one script more easily from another.25 

Giobert tincture consists of six parts of water (H20), one part of hydro
chloric acid (HCl) and an eighth part of potassium hexacyanoferrate (II) 
(~[Fe(CN)6]' yellow prussiate of potash).26 The weak acid solution of 
potassium hexacyanoferrate (II) reacts in contact with the iron (IT) sulph
ate (FeS04' copperas) of the ink to produce a deep blue precipitate, so
called Prussian blue or iron (III) hexacyanoferrate (IT) (Fe4[Fe(CN)6h x 
nH20).27 The deep blue, almost black, discoloration of the scriptio superior 
comes about through both of the oxidation stages of the iron (Fe2+, Fe3+). 
The greenish discoloration of the scriptio inferior has to do with the precip
itates of the iron (IT) sulphate in form of hydrous copperas (FeS04 x7 H20, 
heptahydrate of iron [IT] sulphate). Heptahydrate of iron (IT) sulphate 
represents only the simple stage of the oxidation of iron, bivalent iron 
(Fe2+), that shows a blue coloration. But partial oxidation to trivalent 
iron (Fe3+) produces the green coloration. This very Giobert tincture has 
caused the greatest damage. The large patches of light to dark-bluel 
greenish-blue discolorations are typical, especially when little care has 
been exercised (Figs. 82 & 83). A sad example of its use is the Codex Ephra
emi Syri rescriptus.28 In addition to Amedeo Peyron, Ferdinand Florens 
Fleck (1800-1849) and others, Constantin Tischendorf (1815-1874) made 
frequent use of the Giobert tincture.29 
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Fig. 82. Example of a page treated with Giobert tincture - BnF Paris, Cod. Paris. 
Gr. 9,/ 58r. 
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Fig. 83. Damage from Giobert tincture @ 50 x enlargement - UB Leipzig, Cod. 
Lips. Gr. 2, f Xlr. 
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Further procedures 

"-
In addition to those already mentioned, potassium sulphocyanide (Germ. 
Schwefelcyankalium) was also used, known today under the name of po
tassium thiocyanate (KSCN, potassium rhodanide). Otto Posse writes on 
this subject: 

Potassium sulphocyanide, consisting of one part of potassium suI ph
ocyanide, 15 parts of spring water with a few drops of hydrochloric 
acid added. The solution is applied with a brush, and the letters will 
appear reddish for a few minutes, but will soon disappear again.30 

Through the use of potassium thiocyanate (KSCN) the iron cations (Fe3+) 
left in the remaining ink residue are precipitated, producing blood-red 
iron (III) thiocyanate (Fe[SCN]3' iron [III] rhodanide}.31 The addition of 
hydrochloric acid has the further effect - if the ink happens also to con
tain copper - that the cations of the copper (Cu +) precipitate as white 
copper (I) thiocyanate (CuSCN, copper rhodanide}.32 If more than one 
agent was used on one spot, the result was disastrous and the text was 
quite often rendered illegible (Fig. 84). 

Fig. 84. Damage resultingfrom the combination of oak-gall tincture and Giobert 
tincture - HAB Wolfenbuttel, Cod. Weissenb. 76, f. 71v. 

Finally, Victor Gardthausen mentions in his Griechische Paliiographie the 
use of agents in gaseous form: 
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At the same time we see the detrimental effects of the acids that attack 
the parchment or at least darken it. It would seem a good idea to use 
the same forces, but without the destructive fluids, i. e. in gaseous 
form. Practical tests that I have tried in this direction in the chemical 
lab here, with friendly help, have shown that this method is effective, 
if not applicable to all cases and of sufficient effectiveness.33 



Perspectives 

The 1898 'International Conference on the Conservation and Repair of 
Ancient Manuscripts' in St. Gall marked a turning-point in research in 
this area:34 

Anyone who has had the chance of seeing the barbaric fashion in 
which irreplaceable manuscripts have been destroyed [ ... ] by the 
application of reagents should see the urgent need for chemical 
methods to be supplanted by ones that do not damage the manu
script. Photography, which has become an essential tool for scholarly 
research, is the most applicable.35 

It took years before the old methods were discarded, however. As late 
as 1914 Hugo Duensing and Martin Flashar used volatile liver of sulphur 
on two valuable palimpsest manuscripts in the library of the Orthodox 
Patriarchate in Jerusalem.36 For Cod. Hierosolymitanus AylOU Tacj>ou 2 
Flashar noted in his account of the journey: 

The older writing, a nicely regular and well-formed majuscule that 
pOSSibly goes back to the 4th century, could be read clearly in some 
places, but in others it had been carefully washed off and covered by 
the writing over it. There was nothing for it but to use sulphuretted 
ammonia, which, apart from the trouble and the terrible smell, is 
always a dangerous business if the top script is not to be destroyed.37 

The use of photography recommended in St. Gall was first tried out 
on a large scale in palimpsest research at Beuron. Here the Palimpsest 
Institute of the Abbey of Beuron was founded in 1912.38 Raphael Kogel 
developed a new photographic process that he named the 'contact oxid
isation m~thod' (Germ. Kontaktoxydationsmethode).39 In the last analysis 
he also used the inks' reaction to chemical processes. Kogel wrote: 

My experiments have shown me new paths. White paper, soaked in 
various dilute solutions of aniline and bleaching agents produces in 
contact with inks very good white impressions of scripture. 

The acidic and metallic inks react in combination with an aniline solution 
(C6H7N), with the aniline salts being precipitated. Using this method the 
Codex Sangaliensis 193 was treated photographically and the results were 
published as a volume of plates in 1913.40 The First World War interrup
ted the work at Beuron, however, and since then people have mostly been 
content to use ultra-violet light for decipherment purposes. 
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Some success can be achieved with modem multispectral photography. 
In the main, three types of apparatus are used: the stationary instru
ments 'Monero Nuovo' of the Italian firm Fotoscientifica Record (Parma), 
the American 'Eureka Vision' system (Equipoise Imaging, LLC/Mega
Vision, Inc.) and the portable 'MuSIS' camera of the Greek manufacturer 
Forth-Photonics (Athens).41 The European research project under Dieter 
Harlfinger, 'Rinascimento Virtuale', which ran from 2002 to 2004, has 
without doubt given impetus to research. The scope of this technology 
is limited, however, especially when the parchment has been damaged 
through the use of chemicals, so that the use of conventional ultra-violet 
lamps as well as the use of daylight achieves almost the same or even 
better results. 

Notes 

1. Recent literature: F. Lo Monaco, 'In co
dicibus ... qui Bobienses inscribuntur. 
Scoperte e studio di palinsesti Bob
biesi in Ambrosiana dalla fine del 
settecento ad Angelo Mai (1819)" in: 
Aevum 70 (1996), 657-719, pp. 709-717 
and B. Gullath, 'Handschriftenkunde', 
in: Lebendiges Buchererbe. Siikularisa
tion, Mediatisierung und die Bayerische 
Staatsbibliothek (Miinchen 2003), 80--85, 
pp. 8~5. Older surveys: cf. above all 
W. Wattenbach, Das Schriftwesen im 
Mittelalter (Leipzig 31896), pp. 310-315; 
O. Posse, Handschriften-Konservirung. 
Nach den Verhandlungen der St. Gallener 
Internationalen Konferenz zur Erhaltung 
und Ausbesserung alter Handschriften 
von 1898 sowie ,jer Dresdener Konferenz 
Deutscher Archivare von 1899 bearbeitet 
(Dresden 1899), p. 4, n. 1; V. Gardthau
sen, Griechische Paliiographie. Band 1: 
Das Buchwesen im Altertum und im by
zantinischen Mitte/alter (Leipzig 21911), 
pp. 106-109. 

2. V. Gardthausen rightly notes in Paliio
graph ie, p. lo8f.: 'Aile diese Versuche, 
erloschene Schrift wieder herzustellen, 

162 

setzen natiirlich den Gebrauch metal
lischer Tinten voraus und wiirden auf 
die schwachen Spuren der Ru15tinte auf 
Papyrus gar keinen Einflu15 ausiiben. 
Von der metallischen Tinte ist gewis
serma15en selbst nach Entfernung der 
schwarzen Schrift ein kleiner Teil noch 
latent vorhanden im Pergament. Dieser 
kleine Rest von Eisen verbindet sich mit 
dem Blutlaugensalz, Schwefelammon 
usw. und tritt nun wieder verstarkt zu
tage'. On the exact chemical reactions 
cf. the account below of the individual 
chemical reagents. On the chemical 
composition of inks cf. R. Fuchs, 'The 
History of Chemical Reinforcement 
of Texts in Manuscripts. What Should 
We Do Now?', in: Care and Conservation 
of Manuscripts 7 (Copenhagen 2003), 
159- 170, pI. XXVI-XXX. 

3. O. Posse, Handschriften-Konservirung, 
p. 4, n. 1 notes on oak-gall tinctures the 
following: 'Gallapfeltinktur. Rezept 
bei Chassant, Pah!ographie des chartes 
S. 66: une dissolution hydroa1coolique 
de noix de galle, qu'on obtient en fai
sant macerer, pendant 3 it 4 jours, dans 



4 onces d'esprit de vin a 22 degres six 
noix-galles grossierement pulveri
sees'. - The effect of oak-gall tincture 
can, according to Otto Posse, also be 
achieved by a simple tannin solution: 
'Tanninlosung, Tannin in einer massig 
concentrirten wasserigen Losung, etwa 
1:20, ist identisch in der Wirkung mit 
Gallapfeltinktur' (1. c.); cf. V. Gardthau
sen, Paliiographie, p. 108. 

4. Cf. W. Wattenbach, Schriftwesen, p. 311. 
Oldest mention in P. M. Canepari, De 
atramentis cuiuscunque generis. Opus sane 
novum hactenus a nemine promulgatum 
in sex descriptiones digestum (Venedig 
1619), p. 179; on this R. Fuchs, 'History', 
pp. 159-163. 

5. F. Ehrle, 'Uber die Erhaltung und 
Ausbesserung alter Handschriften', 
in: Centralblatt for Bibliothekswesen 15 
(1898), 17-33, p . 19f. 

6. Cf. F. Ehrle, 'Erhaltung', p. 20: 'In allen 
diesen, in so trauriger Weise geopferten 
Palimpsesten ist ganz augenscheinlich 
die Tinte der zweiten Schrift der haupt
sachlichste Trager der fortschreitenden 
Korrosion' . 

7. A more recent survey of research 
into iron-gall ink and ink damage in: 
J. Hanus et aI., 'Survey of Historical 
Manuscripts Written with Iron Gall Inks 
in the Slovak Republic', in: Restaura-
tor 30 (2009),165-180, pp. 165-167. 
De-acidification of the writing material 
can help against this, d. the method of 
deacidifying by means of calcium and 
magnesium hydroxide nanopartic1es: E. 
Stefanis & C. Panayiotou, 'Deacidifica
tion of Documents Containing Iron Gall 
Ink with DisperSions of Ca(OH)2 and 
Mg(OH)2 Nanoparoc1es', in: Restaura
tor 31 (2010), pp. 19-40. Already Franz 
Ehrle considered the neutralisation of 
acids as a possible counter-method, 
but his experiments were fruitless; 
d. F. Ehrle, 'Erhaltung', esp. p. 2If. 

8. W. Wattenbach, Schriftwesen, p. 31If. 

has the anecdote on Angelo Mai: 'Die 
von Angelo Mai behandelten Codices 
sind so schwarzbraun, daIS man ihm 
nachgesagt hat, er habe sie absichtlich 
verdorben, damit man ihm keine Fehler 
nachweisen konne' . 

9. The reagents discussed here still carry 
in the older secondary literature their 
alchemical designations. 'liver of sul
phur' is referred to in abbreviated 
form as potassium sulphide (K2S, 
Germ. Schwefelkalium) and 'volatile 
liver of sulphur' as sulphur ammonia 
(NH4HS + H20, ammonium hydrogen 
sulphide solution, Germ. Schwefelam
monium). Cf. O. Posse, Handschriften
Konservirung, p . 4: 'Als Reagentien sind 
im Laufe der Zeit Schwefelkalium, 
Schwefelammonium, Schwefelcyan
kalium und Blutlaugensalz verwendet 
worden'; On'Schwefelcyankalium' and 
'Blutlaugensalz' v. i. §§ 'Giobert tinc
ture' and 'Further procedures' . 

10. G. Brannahl, 'Schwefelleber, Fliichtige 
Schwefelleber, Schwefelammonium, 
Spiritus antipodagricus', in: Mittei
lungen der Internationalen Arbeitsge
meinschaft der Archiv-, Bibliotheks- und 
Graphikrestauratoren 3 (1973), 405-415, 
p. 410. Friedrich Ebert notes (1. c.): 'Man 
hat aber darauf zu achten, dass die 
Tinctur moglichst frei von Sediment 
sei, weil sonst dieses die Oberfla-
che des Pergaments mit einer schwer 
wegzubringenden kalkartigen Masse 
iiberzieht' . 

11. Calcium polysulphide (CaSx) = Calcium 
disulphide (CaS2)' Calcium trisulphide 
(CaS3)' Calcium tetrasulphide (caS4 ), 

Calcium pentasulphide (CaSs). 

12. Potassium polysulphide (K2Sx) 

= potassium disulphide (K2S2), 
potassium trisulphide (K2S3), 
potassium tetrasulphide (K2S4), 

potassium pentasulphide (K2SS)' 

potassium hexasulphide (K2S6) . 

13. Potassium carbonate reacts with water 
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to produce potassium hydrogen car
bonate and potassium hydroxide: 
K2C03 + H20 ---+ KHC03 + KOH. 

14. O. Posse, Handschriften-Konseruirung, 
p.4,n.l. 

15. B. G. Niebuhr (v. s.) used this reagent 
on palimpsests in Milan, d. O. Posse, 
Handschriften-Konseruirung, p. 4, n. 1 
with reference to: 'Ciceron. Drat. frag. 
Romae 1820 p. 11'. 

16. O. Posse: Handschriften-Konseruirung, 
p. 4, n. 1. Similarly in Sir Edward 
Maunde Thompson's Introduction to 
Greek and Latin Palaeography dating from 
1912: 'Of modem chemical reagents 
used in the restoration of such texts 
[sc. palimpsests] the most harmless is 
probably hydro-sulphuret of ammo
nia' (p. 65). Interestingly, this is the 
only reagent which Thompson men
tions explicitly; otherwise he indicates 
only vaguely that chemical reagents 
have been used in palimpsest research 
(I. c.): 'yet slight traces of the text might 
remain which chemical reagents, or 
even the action of the atmosphere, 
might again intensify and make legible' . 

17. O. Posse, Handschriften-Konseruirung, 
p.4,n. l . 

18. For H. Duensing cf. F. Albrecht, Art. 
'Hugo Berthold Heinrich Duens-
ing', in: BBKL 33 (Nordhausen 2012), 
col. 307-318; for M. Flashar cf. id., Art. 
'Martin Johannes Gerhard Flashar', 
in: BBKL 33 (Nordhausen 2012), 
col. 418-420. Karl August Friedrich 
Pertz was the person who deci~hE!red 
the Granius Licinianus palimpsest. 

19. The palimpsest fragments of Christian
Palestinian-Aramaic provenance in 
the SUB Gottingen (Codd. Gottingenses 
MS. Syr. 17-20.23) are from Hugo 
Duensing's collection and have almost 
all been treated with volatile liver of 
sulphur. 

20. Cf. R. Fuchs, 'History', p. 164f. 
21. G. Brannahl, 'Schwefelleber', p. 408. 
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22 O. Posse, Handschriften-Konseruirung, 
p. 4, n. 1: 'Bei der Diskussion tiber die 
Reagentien wird von Prof. Hansen 
bemerkt, dass bei Schwefelammoni-
ak sich nach und nach eine weisse 
Schwefelschicht bildet, die gar keine 
Buchstaben mehr in Erscheinung treten 
lasst. Dr. Schneider: Die weisse Haut 
ist Schwefel. Wenn es notig ist, sie zu 
entfemen, so konnte man den Versuch 
machen mit Schwefelkohlenstoff, indem 
man diesen vermittels Watte darauf 
bringt. lch nehme natiirlich an, dass 
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