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f'ff'fflackground '

;'-f":_iParntlngs constructed of canvas and wrth uncoated lron nalls |n the tacklng margrns are susceptlble to degradlng tacklng margrns due to mlgratlng corrosron

‘7products (i.e. Fe2+ ions) from the nail heads As the tacks contlnue 10 age, Fe2+ ons mlgrate and accumulate inthe surroundlng canvas resultrng rn an acrdlc and
ff;weakened canvas Th|s k|nd of weakness |n a palntlng IS problematlc as the tacklng margms hold the palntlng under tensron and ensure that the palntrng remalns
}-“:"f‘;-ffattached 10 ltS stralner or stretcher Currently, there are no mtermedlate treatments for palntlngs suffermg from degradlng tacklng marglns except for strrp llnrng

- however, this treatment is usually reserved for those paintings which have become detached from their supports. Paper conservatlon uses a two-step aqueous

: ﬂ'f;treatment of calcrum phytate (a natural antr oxrdant) and calcrum blcarbonate to reduce the corrosrve products of iron gall ink (| e, Fe2+ |ons) rn documents The

il .': A - Control (untreated & not 1. Not Aged (AU)

& %7 Calcium Phytate & Calcium . Aged (EA)

;‘?:‘;:i.'present study mvestlgates the use of these solutrons asa possrble mtermediate conservatron measure for corroded tackrng marglns 'ff

Tablel Samples and AnaIYSls Methods p@ﬂm@nﬁaﬂ

; - — " Bathophenanthroline Test Stipe | Wl __j,.'_720 linen threads were cut and d|V|ded |nto groups half of Wthh were not rusted whrle the rest were
ensile Strength  rusted (see Table I). S S e e i S el s S e L e
Bathophenanthroline Test Strips 141 - % ;Rust was rmparted usrng a two step chemlcal process by flrst soaklng the threads in 5% w/v FeSO
e et . for 10 minutes followed by air drying, and then submerglng in 10% v/v NH4OH for 20 mrnutes

Bathophenanthroline Test Strips i s tfollowed by oven drylng at 50° C for two days

rusted) . Aged (AA)

B - Rusted (not treated) . Not Aged (BU)
Control . Aged (BA)

C - Control (untreated & not . Not Aged (CU)

rusted) with Water Soak . Aged (CA) The pH

g -fifHalf of the total rusted and not rusted samples were placed inan envrronmental test chamber for
Mandrel Test A weeks (80:C and 65% RH for 12. 5 weeks, and then 100°C and 0% RH for 2 weeks) s
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L D-Rusted (untreated) with 1. NotAged (DU) 1. Bathophenanthroline Test Strips .« = - .
i Water Soak . Aged (DA) 2. The pH i, ;'}:-'GYOUD Cand D were soaked in dlstllled water for 40 mlnutes followed by alr drylng
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Tensile Strength

Vancvel Toor . * Group E and F were treated for 20 mrnutes |n each of the cal0|um phytate and calcrum blcarbonate

Bathophenanthroline Test Strips : e ,:SOlUtlonS fO”OW@d by a|r drymg
Tensile Strength it :

ﬁf; . E - Control (not rusted) with . Not Aged (EU) . : : i i i g ' it | »l o |
Mandrel Test Sl e The samples were evaluated for Fe2+ ion concentratlon usrng bathophenanthrollne test strlps f;;j;

Bicarbonate

F - Rusted with Calcium . Not Aged (FU)
Phytate & Calcium . Aged (FA)
Brcarbonate

Bathophenanthroline Test Strips
Tensile Strength

C MengrelTest the pH tensrle strength usrng an lnstron Tensometer Unrversal Testlng Instrument and flexrblllty
:-_..;Results = e

o Overall the: aged and rusted threads not treated wrth calcrum phytate and calcrum blcarbonate had rncreased

jﬁ;_’?;.‘,concentratrons of Fe2+ lons accordlng to the bathophenanthroline test strlps more acrdrc pH values less tensne
| strength, and less flexrbrlrty according to the Mandrel Test. After these threads had been treated with calcium

:. - phytate and caleium bicarbonate, their concentrations of Fe2+ rons decreased however thelr tensrle strength was
tf‘"’?__rnot able to be determmed and therrflexrblllty rncreased SR e s e e sl e e e

;?i 1 Bathophenanthrolme Test Strlps

. chamber. For rusted samples before exposure their overall Fe?* concentratlon was 1.0 +/ 0.0,

r';.:ff-._'_:-v'ff,;'Groups not artrfrcrally rusted had an Fe2+ lon concentratlon of O O +/ O O both before and after berng placed ln the envrronmental test ; i

;"-*f:it'.f‘..After the rusted samples had been placed in: the envrronmental test chamber their. Fe2+ concentratron mcreased but thls was not even 5

= '35:15,.2across the threads however on average the threads had an Fe?* concentratron of 15.0 +/ 812,

ﬁ:}_*"-’]‘:_’fa;;After belng treated wrth calcrum phytate and calcrum brcarbonate the rusted thread s Fe2+ concentratron decreased to an average of

b - ; All samples ln group C had sllghtly aCldlC pH values (see Talole ll) however the aged threads had a more yellowrsh colour suggestlng the

dgE _'jfj‘f.samples had become degraded inthe envrronmental test chamber

~Ingroup D, the not aged and aged samples had a more acrdlc pH however the aged threads had the most ac:dlc pH whrch was
.’-_'_.f:.,'j_*”_expected , ; : ; i) .. , : o ; i ; , ; S S

Table ll The pH Values

P v E— E— Flgure 2 Thread dunng Tensrle"
roup roup roup roup e Tl A
- a“u‘ i Stre”gth Test Rl G

Average pH

Standard

[ess =t 3 et .!:4’ 5 ‘@
Srighasi Deviation : : : : eI *

b S A St R e S S s e G S D T
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Across the not aged and rusted groups a slrght rncrease in’ tensrle strength after appllcatlon of thej
calcrum phytate and calcrum lolcarbonate solutlons was: noted On average the werght requlred to‘--}f’__f
 break these threads increased from 1.750 +/-0.2679 kg to 1. 858 +/ 03823 kgi(see Figure 3). = -

. Unfortunately, the aged and rusted samples from: group D and F were not able to be tested as the,'
| samples were too brlttle to obtaln accurate measurements s . * . * S

Load (kilograms)

4Mandre[Test ; i (Bl . :
e AlL of the not aged and not rusted groups d|d not break durrng the test whrch was to be expected
5 'fj;_-' 5 Groups Band D broke after belng wrapped around the 2.9 cm and 7. 6 cm ring respectrvely
= Interestingly, the aged and: rusted threads inh group F had an rncreased flexnbllrty, whrch was not ’ ,
'*:..if__;,:‘;expected glven thelr |nab|l|ty to be tested |n the tensometer s et e Bt et T D o
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Time (seconds)

: Frgure 3 Stress Straln Curve

;* «"*}@onc uslon | | |

& }{Calcrum phytate and calcrum blcarbonate soluttons were able to reduce the Fe2Jr lon concentratlon on the rusted hnen thread samples These solutlons also i
f‘:jj__fi'-}lmproved the flexlblhty of the threads as seen rn the l\/landrel Test Unfortunately, the threads were too brrttle even after bemg treated to allow thelr tensrle strength ;
. tobe evaluated This was due to the fact that the threads were left inthe envrronmental chamber for too long whrch resulted in the overexposure and extreme i
f'_',-};brrttleness of. the aged and rusted threads rn group D and o8 ln general th|s research has demonstrated that calcrum phytate and caIC|um blcarbonate a treatment
) i:prevrously used only in paper conservatlon has the pOSS|b|l|ty to be used as an mterdrscrpllnary treatment however future research lS needed to |nvest|gate the
jg.*i}_,affect of the treatment on the tensrle strength of the tacklng marglns i i L L kS T ‘ - \ | ‘
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