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ABSTRACT 

As a test of the performance of the Edwards EF2 freeze-drier, 

three very different waterloGged wooden objects were treated, and the 

results compared with the acetone/rosin method. In this case the 

freeze-drying proved more satisfactory than the acetone/rosin. 



1<11 f,~Jl HFPOHT: nIlYH}}l PllBT':Y '{OOn ,. CONSF:RVNJ'JON 

An;. t(.;~:d. of' thf' pprfnt'n-.'·tnep n f' thn FdJ...m rd ~1 W.lt~'/ f-f~"W} p",o/'.t er r t·hr0(~ vwr":y ci i fffrrent 
Hntfn:'1{)Lrg{~d woodnn ohjD(·-tn f"PI)ff\ BayhaHi A)rJ(l~r "''--''l'(' t:r~\!1tf"·d 'by 11are;B Jt'nl('y (Insti.tlltp 
f)f Arphal'.'o] or;y) 2nd rny0n"' f. 

'ehp Objf.H.':t(~ tli,~qt,1?'d ",(1)'(': 

Tl5135 Aili Rent.arJL,"Ula}' hi ock of ,)(tk" (~ft.,:c photo TIM) Sv'all hole in t.op 
08nt,l'e, A1Jeht. Rte..."nD of c.hB."r'r,itl[; on "to.!! qvrfRf't~. H;-Hl qt:;.n:'tEHl to Gra("!k hefore 
tr.E>;J7:m8nt comrf'Lenned) hut ot.herwi no j n [jor1d ('ond i t5 .. on. 

775134 ..a11. ~lm't1",j bO\<1 (?) frngwmt i.n 'lflh* 
an .i ron nail in the centTP of t.hp rOllnd pn,rt ~ In 
Wf)l'f<) ",,,,ton, soft and BpOnlC'J to the toullh. 

(Aft..,r photo BA3) 
vwr:;,r h1Vl cnndi tion, 

Remai.ns of 
severely 

'(751 :'i~i ~ BaD of nld8r" (AftAl' photo BA~i) Ori ginally in two p",rts; 
"''''i()'I'3 fragment" m1.S81ne;. Snft but fairly gO()0 condition. Evidence of ins!>ct. 
aet.ivity tmder :1 tie;htly adhAri ng IIJY8T' of 1 "aven on the surface. 

For f)ompat'ison, 'Illoth(,r nhjflCt Wnf' tr8",ted hy trl<' aCf'tone/roflin method: 

Thin strIp of hQX\wo~* (Aft.er phnt.o BA1). 

In s-nod rlondition, wHh slight. cracking. 

'" Wood identifications by Carole Keepax (AM I,ab) 



(1) }tlnlloHing _J\mtn'o'JP (1) nnd ROfHJlV~V;~\i' (~)), tiH' tlrcP(~ ()1)5e(~tn +.0 he f:r~('f~'l.e-ii:r'if~d 
Wt;~'P 'inHfl8~~'RWl In n '10J ~lnlqti.()n of EI~~G .100 i.n \Hi,tur for ~) W(:OV~3, H.i. a tE'mJ?f:),'~8bn~e 
"f about. 10'. It, ,'1 IH'ohnbl,· illTl 1;)", PI':G h;\I] !'~t1Pj:1'iJl;(>rl Wl'll ;.nto the very degra.ded 
Hnd poronr. {}THl (!()rnp:l'T'nt,i.v8'1~' thi.n H.',~h ohJp ..... t. (?7~\151i), h)lt. lP.BH well into th0 more 
Hol id and: th.i CkHT.' f)a\;: 1)1 nck (?7~;1 ~ 3) . (A!nhrr.'Hf' 1'p.c('!n~l:r.nnds nt, 1 PRst 3 monthH ROak'lng, 
np to 1? 'r.em"!;),,' f01,' J:1.rge' ,.bj"e+,q whUp n""c·t1'lviid, l~"yq that. 3-4 weeks is "ufficient 
for objf',~tr, 1-? ern thi"k). 

TI,., ohject of imprpenatin" with PEG ~OO jfJ not ~(mnoJ.id<J.'t;i.on, An wi.th PEG 4000, but 
t,o prHv~nt. (lRmagA to th8' wnnd on froP'!.ine;, [.tnd to 'C(-->r1uce stresses SR the water 
fHlblirnAfl RWf:lY. It Also :CBrlu(!('S nhr:l.nkagee 

o 
The object" "ere then plac0rl ;n t.h'l frClf)7,e-,\1'irn' and pre-froz,en At (tbout - 40 C for 
24 hnurs. A the:rmoconpl e was placed,.in onf' of t.lw ""aevs in the oak block, hut this 
rlid not renetY.'ate veY.'y peepl y PI) the core temperntnrp "nn not rnea"JUred. They "ere 
""i"h,'(l, 8.nc1 the chAmber was evatluA,tpd to abont o.? torr. No artifici.al heat "AS 
appl.terJ. to aiil sub1 iTllfl.t.i.on of "atpr. Every nay t.h" vacuum "pc broken and the objects 
"ere removoD and ""j ehed. This WIl,8 don8 sllfficient;) y qll.ickly that they did not thaw 
out. Drying waR ()ontinnen "ntH CO)l8tant "eight WIg ohtainf'd. 

(:» ACfltoneLrosin tre~.t~ 

'l'he method llseo ""-0 ouhHt.antial1y that of McKerrell pt vJ CS), except that the 
hydrochlor.i.o acid waf!h was omitted. This was not felt to 1:>0 nece,mary as the objeot 
treat",d WItA very t.hln and not at Itll iron-stained. 

ThE' strip of wood was dE'hy,lratpd i,n Auccessive bathe of HOE'tone for 0, total of four 
weekn ;md then imroerserl i.n H, RAturatecl solution of aeetone in rosin at about 400 0 
for five "€leks. At the enrl. of this period, the ohject was removed from the rosin 
solution and al10wed t,o dry out. Finally exce"", rosin "as removed by swabbing with 
acetone. 

lif'snlts 

(1) '1'he wei ghts of the objeots declined roughly flxponentially. After nine clays the 
very 1egro.iled bowl fragment 7751:s4 and the small er fragment of the alder balI 
7751J5B harl. reached oonstant w0ight. The larger ball fragment 7751:'5A required 16 
days, while the oak block 775133 required 23 days. During the drying prooess some 
leaves which had been closely adhering t.o the ball came away, and were kept separately. 

The surfaoe texture of the ball and the bowl fragment was rather powdery, but the 
bowl fr~nent was no longer soft and spongy to the touoh. No new oracks appeared to 
have opened up, !lJ1d the two frR@1lents of the ball still fitted well. The two objeots 
felt very light, similar in density to balsa wood. 

The Rurfaoe of the oak block had oross-checked slightly, but the surface was quite 
strong and the pre-existing cracks had not opened further. 

It "as decided to oonsolidate the ball and the hewl fragment, whioh was done by 
dropping a 1% solution of Paraloid B72 in toluene onto them until no more was absorbed. 
The solvent was then allowed to evaporate in the fume oupboard. The consolidation 
caused a darkening of colour which improved the appearanoe of th.e grain of the bowl 
;fragment. 

The oak block was weighed daily after being removed from the freeze-drier to Bee how 
it readapted to conditions of normal humidity. Over a period of a week the weight= 
increased by about ~ and then fluotuated from d,,¥ to day - in the same w"¥ ae a 
normal piece of wood. 



(2) 'rho object Ll'c)"tc(i by tlw acetone/rosin lI1ethod has ;larped and shrunk, 
causing tl10 cl'aeks in the object to widen. 'l'ho object is fairly brittle but the 
surface in quite hard. 

Conclusions 

I"reeze-dl'yi.ng has proved ver!l suooessful, particularly \<lith the bowl fragment, 
which was so degraded that .it would have been dif'fieult to treat in any other way. 
The eross-oheoking of the surface of the oak block is rather \'lOrrying, always 
assuming that these small cracks are a result of freeze-drying and did not exist 
previously, being closed up because the wood was waterlogged. + 
'rhe results of the acetone/rosin method were disappointing, considering that this 
treaiment has been successfully used by others. '1'he only possibility in this oase 
is that the rosin concentration in the solution ,las insufficient because the 
temperature \~as too low. 

B KNIGHT 

July 1978 

+ This cross-checkirlg is reminiscent of that caused by dry-rot fungus. The 

pO":3i biJ.ity clXists that the wood had been attacked by dry rot before it became 

wa terlogged. 
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Appendix 

II ')1 :51 (noHl fragment) 

Height \>let: 173 (\ 
\'/eJ(\ht dry: 311 g 
Weight of Hater lost: 135 g 
vlater representod 7ll;!' of tlw original Height, or in other ,IDrdfJ, the dry \1ood 
had absorbed 3.5 times its original Height of water. 

77513'5A (larger ball frac;nent) 

Height vlGt: 516.5 g 
\voight dry: 97 g 
Height of Hater lost: 419.5 g 
Hater represented 81% of the original weight, or in other Hords, the dry I>lood had 
absorbed 4.3 times its original Height of ;Tater. 

77')13511 (smaller ball fragment) 

Height Het: 113 g 
\-Ieight dry: 23 g 
Weight of Hater lost: 90 g 
Vlater represented 79% of the original Height, or in other \<lords, the dry \~ood 
had absorbed 3.9 times its original \<Ieight of \<later. 

775133 (oak block) 

Height \<let: 491 g 
Height dry: 159 g' 
Height of Hater lost: 332 g 
\ola tel' represented 67';6 of the original \1eight, or in other \1ord8, the dry \1ood had 
absorbed tHice its original \1eight of Vlater. 

'rhis shaHS that the oak block Has rather less degraded than the other objects, 
and probably had a sound core of unaltered Hood. 
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