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 The lecture Care, Handling, and Packaging will 
revise some of the content Aj. Chiraporn shared with 
the participants, and it’s also a consolidation of the 
previous lecture on ‘The Fundamentals of Painting 
Conservation and Decision Making’. For the practical 
session, we will be applying what we learn here to 
an assessment of museum environments and testing 
materials (Image 90).
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 Our practical session will �ocus on an e��ibition spaces wit�in T�e �ang	o	 Art 

and Cultural Centre^ As a public museums] conser�ation plays an important part^ People 

access collections to create identity] e�plore t�eir past] and access t�eir wor	s o� art into 

t�e �uture] and conser�ators enable suc� access^ Collections are not stored and loc	ed 

up li	e silent] static ob�ects^ T�ey are part o� public collections and e��ibitions to be 

accessed^ As suc�] museums and conser�ation e��orts are �ar more comple� t�an t�ey 

were in t�e 4<th century w�en we would store t�ings away wit� t�e goal to preser�e 

collections �ore�er^ Our conser�ation c�allenge today is to support community access 

to collections w�ile also managing t�e ris	s^ It is a debate between preser�ation �ersus 

access^

�igure ;<W $ecture content H t�e 3< agents o� deterioration �rom %ic�als	i]  
SA] C H Pedersoli] "* 4<38] ��uide to ris	 management�] �uide to ris	 management] 
�iewed ; %ay] 4<3:] ICC*O%] *ome] �rom �ttpsW//www^iccrom^org/wpNcontent/

uploads/�uideNtoN*is	N%anagmentU�nglis�^pd�] p^ 49
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�igure ;3W 43st Century %useums] imageW *obert $a�arus] �rom �ttpsW//arts^unimelb^ 
edu^au/grimwadeNcentreN�orNculturalNmaterialsNconser�ation/ccc/culturalN 

conser�ationNc�annelBrecollections

 /�en t�in	ing about our globallyNconnected t�e world] �ow can collections tra�el 

�rom one location to anot�er and w�at conser�ation standards support t�ese= T�ere are 

standard rules about museum climates] but many o� t�ese �a�e emerged out o� t�e global 

nort�] suc� as t�e -nited #ingdom] �urope] and America^ A �uestion �or conser�ators 

wor	ing in T�ailand is] �ow can t�ese standards be applied to your situation and  

t�e transit o� wor	s o� art= $oo	ing at image 5 and #oppen climate map o� t�e world] 

climates across the world are not the same, so how can the same standards and museum 

climates be uni�ersally applied= 
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�igure ;4W /orld %ap o� #�ppenN�eiger Climate ClassiÃcation] 
image �ttpWwww^	oppenNgeiger^�uNwien^ac^at

 Currently] t�ere are discussions on t�e repatriation o� collections �rom �urope 

and America bac	 to t�e to t�eir �ormer colonies and countries o� origin^ One argument 

�or not returning ob�ects to �ormer colonies is t�at collections ca not be loo	ed a�ter and 

preser�ed^ Alt�oug� T�ailand was not colonised] collections were remo�ed by �oreign 

countries li	e t�ey were in Indonesia] t�e P�ilippines] %alaysia] and C�ina^ SigniÃcant 

collections and cultural material was remo�ed �rom periods o� colonisation and �oreign 

inter�ention �rom t�e 38th Century to t�e 4<th Century] and e�en today^ Now it is a 

diplomatic and political issue^ Conser�ation�s role in t�is is demonstrating t�e inNcountry 

e�pertise and tec�nical capability o� collection care] s�ould t�e discussions o� repatriation 

ta	e place^
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�igure ;5W Internal Climatic *eadings recorded in 4<<5] �rom Tse] N 4<3<  
�T�e C�aracterisation o� Can�as Paintings in Tropical Sout�east AsiaV P�D t�esis]  

T�e -ni�ersity o� %elbourne] 4<<4N 4<<:

Temperature and Relative Humidity

 As seen in image 6] t�e collection climates in �ang	o	] %anila] Singapore] and 

%alaysia are c�allenging wit� �ig� temperatures] and �ig� relati�e �umidity] w�ic� all cause 

an increase in degradation^ T�e c�allenges are immense] as is t�e realisation t�at not�ing 

lasts �ore�er^ /e ca not 	eep collections �ore�er because all materials e�entually degrade] 

c�ange is in�etible and t�e resourcing o� collection care also comes at an en�ironmental 

and economic cost^ A collecti�e discussion t�en is �ow long do you want a collection 

to last and w�at is t�eir intended li�espan= T�is is a �oint discussion on t�e �alue o� 

collections] w�o t�ey are �or and �ow t�ey will be accessed and used^ �ased on agreed 

decisions between sta	e�olders] communities and indi�iduals] t�e role o� conser�ation is 

to �acilitate access and manage t�e ris	s^
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�igure ;6W  eritage %aterialsW Sa�e *elati�e  umidity *anges] *ee�e] � 4<<:] AICC% 
Newsletter] no^ 3<:] �rom �ttpsW//aiccm^org^au/publications/newsletter/

 *  (relati�e �umidity) is one o� t�e ten agents o� deterioration and an issue in 

t�e tropical climates o� Sout�east Asia^ T�e moisture in museums can be �ig�] especially 

a�ter t�e �ea�y rain during t�e wet season^ �or di��erent ob�ects t�ere are sa�e material 

conditions at di��erent relati�e �umidity ranges^ Image 7 sourced �rom t�e Australian 

conser�ator �arbara *ee�e s�ows t�e tolerable limits �or a range o� materialsW metals] 

ceramics] stones] organic materials] natural materials and synt�etic materials^ T�ey 

pro�ide t�e sa�e material ranges �or *  �rom < to 3<<Ü* V and most materials centre 

around 7<Ü* ^ �rom t�e grap�] alt�oug� t�e sa�e range o� relati�e �umidity �or metals 

is between < to 9<Ü* ] corrosion can occur at t�ese �ig�er * Ü le�els^ �or tapes and  

Ãlm] w�ic� will be important in t�e near �uture because many o� our magnetic tape 

collections are �ery �ulnerable in tropical climates^ T�eir sa�e range is 4<N5<Ü*  but t�e 

relati�e �umidity in T�ailand is way abo�e t�at^ T�e role o� conser�ation is manage t�ese 

material tolerance ranges] and to assess t�e ris	 �ersus t�e beneÃts o� access and use^
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�igure ;7W  Psyc�ometry ( umidity ratio �s temperature) H w�at i� we cool] �umidi�y] 
�eat] de�umidi�y internal climates] �rom %ae	awa] S] �eltran] . H  enry] % 4<37] 
��n�ironmental %anagement �or CollectionsN alternati�e Preser�ation Strategies �or  
 ot and  umid Climates�] �etty Conser�ation Institute] $os Angeles] p^ :6V and  

ages �4 �aster?47oC H �6 �aster?5<oC compared to 4<oC^

 T�e �uestion is] �ow long will t�ings last= Increasing t�e temperature �rom 4<oC 

to 5<oC means it will age �our times �aster or eac� 7oC drop in temperature will mean 

collections will last appro�imately twice as long^ /e can see t�is in image 8 wit� t�e 

psyc�ometric cur�ed plots o� Ü*  are s�own wit� t�e temperature along t�e bottom 

and �umidity ratio along t�e certical^ T�e arrows indicate �ow Ü*  can be managed 

t�roug� �eating] cooling] �umidiÃcation and deN�umidication^ Along t�e bottom c�emical 

rates o� reaction are increased wit� temperature c�anges (w�en ta	ing 4<oC as t�e 

re�erence point)^ I� a museum director comes to you and says] we are going to install 

air conditioning to reduce t�e temperature �or collections �rom 5<oC to 47oC V w�at will 

t�is mean �or t�e collections in your care= �asically] e�ery 7oC drop in temperature will 

double t�e c�emical li�etime o� collections^ Image 9 s�ows �ow an ob�ect o� �ig� stability  

li	e a stone sculpture will last �or 3]<<< years at 4<oC but at 5<oC will last �or 47< years] 

due to ageing �our times �aster^�ut t�is is �or temperature only and does not account 

�or * ^ I� t�e *  increases w�en t�e temperature drops] t�en t�ere is more moisture 

a�ailable �or ot�er reactions to occur^ Suc� *  induced reactions can increase reactions 
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�igure ;8W   ig�er TemperaturesW  ow long di��erent collection types o� �ig�] medium] 
low and �ery low stability will  last= Adapted �rom %ic�als	i] S �Agent o� DeteriorationW 

Incorrect Temperature� �rom �ttpsW//www^canada^ca/en/conser�ationNinstitute/ 
ser�ices/agentsNdeterioration/temperature^�tm

rates too^ So t�e way collections age will not be t�e result o� one agent operating alone] 

but usually in combinations wit� t�e ot�er ; agents o� deterioration (see Image 3)^ 

 In cases w�en t�ere is not any climate control and t�e �ot air comes in �rom t�e 

outside and t�e �umidity builds up] t�e goal is to stabilise t�e temperature and Ü*  as 

muc� as possible^ �uildings wit� t�ic	 walls �or e�ample] will �a�e a �ig� t�ermal mass 

and will limit and bu��er t�e amount o� �ot air coming inside a building^ And �or Ü*  w�en 

*  le�els are �ig�] it is important to 	eep t�e air circulating and reduce damp spots in 

a building w�ere biodeterioration can occur^ In summary] t�ere is no correct Ü*  �alue 

�or all collection types^ T�e tolerance limits o� materials will �ary depending on w�et�er 

it is wood] a layered stricture or metal] �or e�ample] so t�e best one can do is to Ãnd  

a compromise and a Ü*  range t�at causes t�e least amount o� damage to t�e collection^

 T�ese are t�e tec�nical c�allenges] but by Ãrst agreeing on �ow long a collection 

s�ould last �or and �ointly deciding on t�eir intended li�etimes] collections can t�en 

be managed according to t�eir material be�a�iour] 	nown c�anges and tolerances^  
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T�e conse�uences o�building operations li	e turning an airconditioning on and o��] using 

a de�umidiÃer or deciding on passi�e en�ironment] are t�en s�ared and more inclusi�e 

o� �ow a collection is �alued^

  ow long t�ings last can �ary �or di��erent ob�ect types^ /e also 	now t�at 

ma	ers] creators] and artists use uni�ue and di��erent materials] all combined in di��erent 

ways^ So to precisely predict a collections ageing proÃle] cannot be accurately determined 

but material tolerances are used in a general way^ Image 9 s�ows di��erent materials 

classiÃed according toW

 O  ig� stabilityW stone and metal^

 O�� %edium stabilityW compositi�e materials li	e paintings^

 O�� $ow stabilityW more mo�able and organic ob�ects li	e /ayang #ulit Puppets^

 O�� .ery low stabilityW magnetic tapes] early plastics] and Ãlm^

 I� we consider t�e �ery low stability materials li	e Ãlm and t�e �ang	o	 Ãlm 

�esti�al at �ACCV assume a Ãlm is produced by a �ery creati�e e�perimental Ãlmma	er 

and it is stored  at 5<oC] t�e Ãlm will last �or se�en years^ �ut sometimes] we do not 

realise a Ãlm�s �alue until muc� later longer^ It is tric	y /�en it comes to Ãlm preser�ation 

in tropical climates t�en] it is tric	y to 	now w�at is o� �alue and wort� preser�ing in t�e 

s�ort time �rame o� 9 years^ �ilm preser�ation is t�ere�ore  a �ig�Npriority area in �ot and 

�umid climates] especially as so many artists are ma	ing Ãlms^
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�igure ;9W  Incorrect *  ~ /ater H incorrect Ü* ] a^ �rom �loods NS/]  
�ttpsW//mgnsw^org^au/articles/ÄoodNupdateNonNnswNÄoodNsituation/] H b �orderline  

Ü*  conditions �rom t�e American Society o�  eating] *e�rigerating and  
AirNConditioning �ngineers] Inc^ 4<37] 45^ %useums] �alleries] Arc�i�es] and  
$ibraries] American Society o�  eating] *e�rigerating and AirNConditioning  

�ngineers] Inc^ (AS *A�)] �igure 4] p^ 46^:^

 Anot�er �ig� ris	 is Äooding^ Currently] Australia �as �ad unprecedented Äoods 

because o� climate c�ange (Image ;9)^ �ang	o	 also �aces annual Äooding during t�e wet  

season] and maybe communities and people �a�e become accustomed to Äoods and 

de�eloped localised adaption strategies w�ic� can be applied to collection care too^ 

Alt�oug� it �as become a part o� people�s li�estyles] Äooding still �as catastrop�ic e��ects 

and s�ould be managed and mitigated^ /it� Äoods] t�ere is an immediate loss o� �eritage  

as a result^ /�en it comes to water and a �ig� Ü* ] t�ere are material tolerance t�res�olds^ 

T�e t�res�old is around :<Ü*  (Image :)] but t�is depends on t�e material types and 

temperature] as you can see plotted along t�e �ertical and di��erent Ü*  along t�e bottom 

o� t�e image^ �or e�ample] at 4<oC] t�e t�res�old is about 97Ü �or goats s	inV abo�e 

t�at becomes critical] moisture will be absorbed into t�e substrate and mold will de�elop^ 
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�igure ;:W C�emical H P�otoNDegradation^ 
��×�ÛW�&�Ù

Û�,�Û

 /it�out lig�t] we ca not see collections so we need lig�t to en�oy collections 

but it also needs to be managed^ In terms o� seeing collections] t�ere are good and bad 

parts o� lig�t and t�e electromagnetic spectrum (Image ;:)^ It is t�e ultra�iolet region 

o� electromagnetic spectrum �rom 4<<N6<<nm t�at is t�e most dangerous and damaging 

to collections (but t�e eart��s atmosp�ere absorbs below 537nm)^ /indows e�clude 

-.] wit� simple glass 5<<N547nm is e�cluded] and t�en t�e concern is only between 

547N6<<nm^ T�e use o� Ãlters on windows and lig�t ÃttingsV or gla�ing on paintings]  

can �urt�er e�clude -.^ 
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�igure ;;W  $ig�ting �uidelinesNStandards and T�res�olds] �our category classiÃcation 
o� materials according to responsi�eness to �isible lig�t] adapted �rom Cuttle] C 4<<9] 

�$ig�tNinduced damage to ob�ect�] $ig�t �or Art�s Sa	eW $ig�ting �or Artwor	s and 
%useum Displays] �utterwort�N einemann] O��ord] p^ 68 (A�ter CI� 379W4<<6)^

 T�e guideline in Image 3< �as been put toget�er based on CI� international 

standards and categorised ob�ect types according to nonNresponsi�e] slig�tly responsi�e] 

moderately responsi�e] and �ig�ly responsi�e^ In Image ;;] t�e �ig�ly responsi�e materials 

are te�tiles] sil	] colourants] and newspapers^ Sil	 is �ery rele�ant in T�ailandV many te�tile 

costumes are o�ten not in �ery good condition because t�ey are �ig�ly responsi�e to lig�t 

and will be more �uic	ly damaged i� e�posed to lig�t^ 
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�igure 3<<W  $ig�ting �uidelinesNStandards and T�res�olds] $imiting illuminance 
($-0) and limiting annual e�posure ($-0 �ours per year) �or material responsi�eness 

classiÃcations] adapted �rom Cuttle] C 4<<9] �$ig�tNinduced damage to ob�ect�]  
$ig�t �or Art�s Sa	eW $ig�ting �or Artwor	s and %useum Displays]  
�utterwort�N einemann] O��ord] p^ 6: (A�ter CI� 379W4<<6)^

 T�e idea is to Ãrst categorise collections and material types according to Image 3<] 

and t�en to re�er to Image 3<< to wor	 out t�e �ig�est amount o� $-0 an ob�ect can 

endure] w�en illuminated or �or t�e w�ole year 	nown as t�e Total lig�t budget^ Slig�tly 

responsi�e materials are illuminated at 4<< $-0] down to �ig�ly responsi�e materials]  

li	e te�tiles] at 7< $-0^ T�en t�ere is t�e total lig�t budget] w�ic� is �ow muc� illumination 

an ob�ect can �a�e per year (Image 3<<)^ /�en you �a�e somet�ing �ery sensiti�e]  

li	e te�tiles] once e�posed to a total amount o� 37 <<< $-0 in one year] you would t�en 

put it into storage in t�e dar	 to rest] until t�e �ollowing year^ �ut somet�ing li	e a stone 

sculpture or ceramic t�at is not responsi�eV can remain on e��ibition �or a long time^ It is 

wit� t�ese 	nown categories and �alues t�at conser�ators can negotiate wit� e��ibition 

managers] curators and directors on �ow best to manage lig�ting conditions �or collections^ 

/e can decide to use up all our lig�t budget in a s�ort period or a long period o� time 

and distribute it o�er t�e year until all i� t�e total lig�t budget is consumed^
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�igure 3<3W  �eneral ClassiÃcationsW *5  ig�ly *esponsi�e^
��×�ÛW�&�Ù

Û�,�Û

 Image 3<3 is a summary o� material types�or *5 �ig�ly responsi�e^ T�e t�res�old 

is typically 7< $-0V try to e�clude -. i� possible as it is always manageable to e�clude 

-. wit� Ãlters and eliminate it completely^ Image 3<3 lists all o� t�e �ulnerable materials^ 

%ost people would notice t�at 7<$-0 is �ery low to t�e point t�at some �ision impaired 

people can �ardly see anyt�ing^ T�ere is a lot o� debate about w�et�er it is �ar too low^  

A way to increase illumination le�els to say 3<< $-0 so collections can be en�oyed] is to limit  

e�posure time and put it on display �or a s�ort period o� time and t�en put it into  

dar	 storage (to ma	e up �or t�at e�tra �ig� le�els o� illumination)^ 

�igure 3<4W  �eneral ClassiÃcationW *4 %oderately *esponsi�e^
��×�ÛW�&�Ù

Û�,�Û
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�igure 3<5W  $aw o� *eciprocity or *eciprocity $aw
��×�ÛW�&�Ù

Û�,�Û

 Image 3<4 s�ows t�e *4 moderately responsi�e collections applicable to tempera 

paintings and watercolours �or e�ample] at 37< $-0 wit� no -.^ T�e reason we can play 

around wit� time is because o� t�e $aw o� *eciprocity (Image 3<4)^ It means e�posure 

is e�ual to intensity multiplied by time^ 1ou can measure t�e intensity or illumination lig�t 

le�els wit� di��erent instruments] and t�en multiply t�is by time] ie^  ow many �ours in 

t�e day a collection item will be e�posed to lig�t (��posure M Intensity � Time) (Image 

36 below)^

 �or e�ample] i� you want somet�ing wit� �ig�er lig�t le�els] you could illuminate 

t�e collection at 4<< $-0 �or si� mont�s] w�ic� would be t�e same as 3<< $-0 at 34 

mont�s^ T�e total o� bot� is 34 <<< $-0 per year^ 
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�igure 3<6W  Sig�t ImpairedW  ig� lig�t le�els needed H audio tours]  
image National �allery o� .ictoria] �ttpsW//www^ng�^�ic^go�^au/planNyourN�isit/access/

in�ormationN�orN�isitorsNw�oNareNblindNorN�a�eNlowN�ision/

 Now] we are muc� more inclusi�e o� all communities] including t�e elderly w�o are 

sig�t c�allenged and sig�t impaired people (Image 3<6)^  ow can we permit access and 

en�oyment o� collections �or sig�tNimpaired people w�o ca not necessarily see and also 

manage tactile interactions wit� cultural material= Conser�ation is part o� t�is discussion 

to determine protocols and access �or sig�t impaired and pro�ide assistance �or tactile 

interactions as anot�er way to en�oy collections^

�igure 3<7W  Types o� lig�t^
��×�ÛW�&�Ù

Û�,�Û
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�igure 3<8W  Ob�ect  andling^

 /�en we �isit galleries] we see many di��erent types o� lig�ts being used^ �or 

a long time] conser�ators �a�e been wor	ing wit� incandescent and Äuorescent lig�ts] 

but t�ese are less sustainable] and t�ere is a transition to $�D lig�ts^ T�e incandescent 

lig�ts seen abo�e use a lot o� energy and are en�ironmentally are not wort� in�esting 

in anymore^ /it� $�Ds t�ere are a lot o� up�ront costs at t�e beginning but t�e energy 

sa�ings �a�e long term beneÃts^

 Ne�t is ob�ect �andling and �ow to mo�e collections sa�ely wit� di��erent types o� 

materials] crates and solutions to protect artwor	s and ob�ects^ In t�e practical session] 

participants �andled collections^ T�e goal wit� w�en �andling collections is to a�oid 

�ap�a�ard mo�ements li	e we see in Image 3<8^ It is all about planning] tal	ing wit� your 

team members about t�e planned mo�e to ensure you t�in	 t�roug� t�e process and a�oid 

any ris	s^ T�is is muc� li	e a ris	 assessment t�at we regularly do in conser�ation and in 

e�eryday li�e^ it^ Typically] a conser�ation team will do a wal	t�roug� Ãrst to determine 

w�ere t�e start and end points are^ Pat�ways will be clearted along t�e way and space 

prepared wit� supporting props li	e cus�ions and �oam bloc	s at t�e ot�er end^ It is ne�er 

rus�ed and always wellNplanned^ As you can see in Image 3<8] it is a disaster waiting to 

�appen^
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�igure 3<9W  CratesW Storage or Transport] Orange touring crate �rom  
�ttpsW//podser�ices^com^au/museumNÃneNartNser�ices/] Sustainable Turtle Crates  

�rom �ttpsW//masterpieceintl^com/industryNsolutions/ÃneNart/turtleNcrates/

 Specialised crates are o�ten made �or transporting collections] and i� also used �or 

storing collections (pro�ided t�e materials used are c�emically stable)^ �ot� �a�e di��erent 

needsV w�en a crate is used �or transit or transport] t�e internal Ãttings are constructed o� 

�oams �or s�ort term use^ T�e crate will also be Ãtted wit� t�ermal resistance materials �or 

�igure 3<:W turtle crate^ a�ailable �rom �ttpsW//turtlebo�^com/ 
media/Äu�ÃleUÃles/T-*T$�UN*C^pd�
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�igure 3<;W Internal Ãttings and �oams �or pac	aging and transport

w�en collections are transported �rom one climate to anot�er^ T�ermal resistance �oams 

are -N�oam] �ster�oam] and Polystyrene] but we do not want to use t�ese �or long term 

storage because t�ey emit pollutant gases^ T�ey are good �or transport because o� t�eir 

t�ermal capacity^ In transit] we also �a�e to t�in	 about �ibrations and bu��eringV and �or 

t�is purpose] we use  �t�a�oam and .olara �oam^ T�ey can also be used �or longNterm 

storage but are more e�pensi�e^ Image 3<; s�ows some ot�er materials t�at are used 

as internal Ãttings �or crates^

 T�ere are also di��erent types o� crates made o� wood and now plastics^ A new 

types o� crate made �rom recycled plastics]] called turtle crates (Image 3<:)] are mar	eted 

as sustainable crates^ *at�er t�an constructing a crate �or one speciÃc ob�ect] t�ese can 

be rented out and t�en reNused and Ãtted out �or anot�er ob�ect^ %any cultural institutions 

ma	e crates �or single use and t�row t�em out because t�ey �a�e limited storage space 

adding to wastage^
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 T�e table (Image 3<;) s�ows t�e many materials used �or di��erent transport 

and storage purposes^ T�ere are di��erent �oams] wit� �arying trade names and di��erent 

material c�aracteristics^ Some o� t�em �a�e low and �ig� density^ I� t�ey �a�e �ig�er 

density] t�ey can o��er more support against �ibrations^ Ta	e care �owe�er wit� t�e trade 

names^ It can be con�using especially w�en eac� country �as a di��erent name �or t�e same  

product] or suppliers use ot�er names^ In t�e practical session] t�e participants will loo	 

at some materials and work out what the materials are and match their qualities and 

c�aracteristics^

 *egarding transport] consider �ibrations and �ow to bu��er t�e ob�ects in t�e 

crates by selecting di��erent �oams^ Ot�erwise] cyclic damage can occur suc� as t�is type 

o� paint crac	ing we see in Image 33<] w�ere t�ere is damage across t�e corners^ 

�igure 33<W P�ysical �orces
��×�ÛW�&�Ù

Û�,�Û
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�igure 333W PaintingsW Storage or transportW Tra�elling �rames^
��×�ÛW�&�Ù

Û�,�Û

 I� �owe�er] you do not �a�e a crate] so�t pac	ing met�ods and tra�eling crates 

can be used (Image 333)^ On t�e rig�tare tra�elling �ramesV t�ey support and protect a 

painting along t�e edge by attac�ing an e�ternal �rame wit� a loc	ing O�NClip mec�anism 

(Image 333] topNrig�t)^ T�e tra�elling �rame sits outward w�ic� means not�ing is in direct 

contact wit� t�e sur�ace or edge o� t�e painting^ /it�in t�e tra�elling �rame] t�ere is also 

a poc	et o� air w�ic� allows �or air circulation around t�e painting and less o� a li	eli�ood 

�or moisture condensation �rom occurring and bubble wrap stic	ing to t�e sur�ace o� an 

artwor	^ T�is can occur w�en so�t pac	ing wor	s o� art in bubble wrap] t�e plastic does 

not allow moisture to trans�er t�roug� it] so condensation can occur inside t�e pac	aging 

i� moisture is trapped^ Condensation will create water droplets on t�e internal wrapping 

and could trans�er to t�e sur�ace o� an artwor	^ So] w�at can you do= �it�er wrap your 

t�ings w�en t�e relati�e �umidity is low in t�e a�ternoon or wrap your items wit� an 

interlea�ing absorbing material li	e a cellulose based paper or include silica gels] ProSorb 

or somet�ing similar] inside t�e so�t pac	ing^  
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�igure 334W *olling Paintings and a standard protocol^
��×�ÛW�&�Ù

Û�,�Û

 Anot�er c�allenge is wit� largeNsi�ed wor	s w�ic� are o�ten �ard to store^ In t�e 

case o� large paintings on can�as or te�tiles] we o�ten �a�e to roll t�em^ To do t�at] it is 

t�e more Äe�ible side o� t�e wor	 t�at �aces outwards^ /it� a painting] t�e paint layer 

is more Äe�ible and can stretc� and co�er t�e e�tra distance w�en it �aces outward and 

is rolled^ 

�igure 335W Pac	ing Trays
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�igure 336W �lat pac	 wor	s o� artW �olders] bo�es] s�adow bo�ed

 Anot�er way to pac	 wor	s is to use pac	ing trays (Image 335)^ T�ey are similar 

to a tra�elling tray but are made �rom cardboard and �oam is placed around t�e outer 

edge to secure t�e artwor	 and to �andle it^ T�e outer �oam is �ig�er t�an t�e painting] 

and t�en you can place anot�er board on top^ T�is means t�at t�e sur�ace o� t�e artwor	 

is not in direct contact wit� any pac	aging materials^

 Anot�er option is a s�adow bo� (Image 336)^ T�ey are not �ery sop�isticated 

but a use�ul adaption and better t�an direct so�t pac	aging wit� bubble wrap^ 1ou can 

use a �ound bo� and put a painting on t�e bottom^ �ut to stop anyt�ing �rom �alling on 

t�e painting] place a piece o� �oam on t�e end o� a bamboo stic	 to protect t�e sur�ace 

(Image 335] rig�t)^ A�ter t�at] wrap it in bubble wrap
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�igure 337W %icroClimate �rames^
��×�ÛW�&�Ù

Û�,�Û

 �arlier t�e buildNup o� moisture was mentioned^ To control moisture build up inside 

a �ramed artwor	] display case or crate] moisture le�els can be stabilised to create a 

microclimates^ A microclimate �rame li	e we see in Image 337 completely seals t�e w�ole 

�rame and includes materials t�at will absorb t�e e�tra moisture (Image 337)^

 To enclose t�e bo�] t�ere is a moisture barrier aluminium material called %ar�ealseal 

w�ic� co�ers t�e sur�aces wit�in t�e �rame rebate and on t�e re�erse (Image 338] le�t)^ 

%ar�elseal will reduce t�e mo�ement o� moisture in and outside t�e �rame i� properly sealed 

�igure 338W Dr^ Tse demonstrating t�e assembly o� a microclimate �rame
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�igure 339W Prosorb] Silica �el and Artsorb desiccants to absorb moisture] �rom  
_�ttpsW//www^preser�atione�uipment^com/Catalogue/Conser�ationN%aterials/%oistureN

andN umidityNControl`] H _�ttpW//www^smallcorp^com/silicaNgelNcalculator`

and also reduce t�e mo�ement o� �olatile organics components �rom t�e wood e��ecting 

t�e artwor	^ As t�e microclimate �rame will be totally enclosed] it is important t�at stable 

materials and t�ose t�at do not o�� gas �olatile organics components are used^ T�en we will  

place an acid �ree bac	ing board on t�e re�erse and tape around t�e outside to seal it 

(Image 48] rig�t)^ It is also possible to also include clot�s impregnated wit� acti�ated 

c�arcoal or silica gel inside t�e �rame and t�e inner side o� t�e bac	ing board^ T�e clot� 

will absorb t�e �olatile organic components and moisture respecti�ely] t�at may build 

up inside t�e enclosed �rame ̂  Anot�er type o� clot� is ProSorb clot� w�ic� will absorb 

e�cess relati�e �umidity^ 

 �or more in�ormation on microclimates] t�ere was a �uropean -nion supported 

researc� pro�ect called Propaint V w�ic� produced a 5<<Npage document^ Propaint undertoo	 

a study o� micro climate �rames in �urope and %e�ico] w�ic� produced �ery di��erent 

results in %e�ico�s climate compared to �urope climates^ It mig�t be interesting to read 

t�at and compare it to T�ailand^

 I� you do not �a�e acti�ated c�arcoal clot�s to use wit� ob�ects you want to 

store] t�ere are di��erent types o� desiccants^ Some o� t�em are more appropriate �or 

di��erent relati�e �umidities^ �or e�ample] ProSorb desiccant (Image 339] le�t)] is ideal 
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�or 5<N8<Ü* ] and it is made o� clay particles^ /�ilst silica gel �] it is good �or <N5<Ü 

* ^ It is easy to buy silica gel in small bags and t�e gel is wrapped in  Ty�e	 and are 

calibrated and ready to use w�en purc�ased^ T�ere are also ways to reNcondition t�e silica 

bags at a desired Ü*  Anot�er dessiccant is Artsorb] w�ic� is ideal �or 8<N:< Ü* ^ 

See t�e lin	s in Image 339 �or �urt�er in�ormation on t�ese products^ 

 /�en selecting dessiccants products t�at can be reNconditioned and reused are 

pre�erred^ SingleNuse ones are not good �or t�e en�ironment^ T�e reusable ones are t�e best  

i� you 	now �ow to recondition t�em^ To recondition t�em] you must 	now �ow muc� 

moisture to add to t�e silica bags^ T�is can be calculated �ia an online website1 and 

inserting t�e desired Ü*  and �olume o� air] number o� bags or �uantity o� silica 

gel^ �or e�ample] i� you �a�e a dry desiccant bag and your current *  is 5<Ü* ]  

but t�e desired *  is 7<Ü* ] t�e website will calculate it �or you^ T�en t�e desiccant is 

placed into a glass container alongside a bea	er o� water wit� t�e calculated �olume o� 

water^ T�e desiccant will absorb t�e water moisture released �rom t�e bea	er to recondition  

t�e silica bag to your desired Ü* ^

�igure 33:W %icro Climate bo�esW Ob�ects

 1 Silica Gel Calculator Website - http://www.smallcorp.com/silica-gel-calculator

 �or ob�ects] you could use t�e same concept as microclimate �raming^ -se a 

plastic container and construct supports wit�in t�e bo� to �old your collections in place 
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�igure 33;W  ig� ris	sW  a�ards and natural �istory collections^
��×�ÛW�&�Ù

Û�,�Û

(le�t] Image 33:)^ Alongside your collection items] securely place your desiccants inside 

t�e bo� (pro�ided you �a�e condition t�em according to your desired Ü*  be�ore�and)^ 

 Then there are riskier environments, which are often natural history collections, 

particularly ta�idermy specimens^  istorically specimens were preser�ed wit� �ea�y metals 

suc� as arsenic] asbestos] DDT and mercury (Image 33;)^ I� you are e�er wor	ing wit� 

t�ese collections] always wear glo�es and mas	s] and underta	e a ris	 assessment as 

t�e potential ris	 wit� t�ese collections is �ery �ig�^

�igure 34<W  ig� *is	sW �iodeterioration
��×�ÛW�&�Ù

Û�,�Û
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�igure 343W   ig� *is	W Insects^
��×�ÛW�&�Ù

Û�,�Û

 �iodeterioration is also big ris	 as you 	now^ In t�e t�ird practical session] 

participants will wor	 on �ow to minimise biodeterioration and remedial treatment met�ods^

 Insects are also �ig� ris	^ �or cellulose materials] sil�erÃs� and coc	roac�es are 

damaging^ T�ey eat �abrics to get to nouris�mentN suc� as starc� si�ing] cotton or paper^ 

/�ile coc	roac�es will consume almost anyt�ing^ $astly] t�ere is less insect attac	 w�en 

*  is below 6<Ü* ] but t�is le�el can lea�e te�tile Ãbres dry and brittle^ T�e t�ird 

practical session will loo	 at lowNo�ygen en�ironments to treat insect in�estations^

PRACTICAL SESSION 

 T�e role o� t�e en�ironment and t�e importance o� proper display] and storage will 

be presented^ Particular emp�asis will be gi�en to en�ironmental conditions in T�ailand 

and ways to minimise damage^ /�at collection climates cause more damage and �ow to 

measure t�ese= /�at materials] storage systems and pac	aging solutions can be used 

and w�at tec�nical assessment met�ods can be used=
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Instructions: 
 T�ree wor	stations will be set up^ T�e groups will �a�e 5< minutes at eac� station 

and rotate between wor	stations^

 3^ %onitoring collection climates

   N %easure lig�t] temperature and *  wit� spot and datalogger �andN�eld  

    instruments

   N Pro�ide recommendations/ solutions wit�in t�e parameters o� t�e lig�t]  

    *  and temperature measurements ta	en^

   N Apply your 	nowledge to lig�t scenarios using t�e law o� reciprocity

 4^ Assess materials used in conser�ation

 5^ Assessing materials �or conser�ationW �olatile organic component

Part 1: Monitoring collection climates
 Part one will be measuring t�e museum en�ironment using t�is type o� e�uipment 

(Image 344)^

�igure 344W  %easuring museum en�ironments wit�  O�O dalaoggers]  
an �lsec �n�ironmental monitor and Poc	et$ab^

��×�ÛW�&�Ù

Û�,�Û
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Materials-Consumables
 3^  andling glo�es] paper triangles] �oam bloc	s] PostNit notes] $arge s�eet o� paper]  

  �olding table

 4^ A  O�O data logger] w�ic� measures *  and temperature] it �as �luetoot� 

  so you can read t�e data on your p�one^ (Image 54] bottom le�t)

 5^ Poc	et$ab] w�ic� can measure *  temperature] lig�t] and di��erent gases^  

  Nearly all aspects^ (Image 54] green de�ice)

 6^ �lsec] w�ic� are used to measure lig�t le�els in $-0 (Image 54] blac	 de�ice)

 T�e e�ercise is to wor	 out t�e total amount o� e�posure per year^ Participants will 

measure some illumination le�els in $-0 in t�e gallery space and determine t�e possible 

e�posure lengt� �or t�ose particular ob�ects^

�igure 345W  Practical Part 3W %easuring museum en�ironment] Property o�  
Dr^ Nicole Tse $ig�ting �uidelinesNStandards and T�res�olds] $imiting illuminance 

($-0) and limiting annual e�posure ($-0 �ours per year) �or material responsi�eness 
classiÃcations] adapted �rom Cuttle] C 4<<9] �$ig�tNinduced damage to ob�ect�]  

$ig�t �or Art�s Sa	eW $ig�ting �or Artwor	s and %useum Displays]  
�utterwort�N einemann] O��ord] p^ 6: (A�ter CI� 379W4<<6)^
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Steps
 3^ $ig�t Ob�ect categoriesW *5  ig�ly responsi�e/*4 %oderately responsi�e/ *3 

Slig�tly responsi�e/ *< NonNresponsi�e (Table 5^5] Cuttle 4<<9)^ Categorise your ob�ects 

according to t�e criteria *<N*5^ Discuss your classiÃcations^

 4^ �n�ironmental measurements^ Ta	e some temperature] * ] and lig�t measurements^ 

/e will need to s�are sensors and results^ *ecord your results in a table and measurement 

locations

 5^ To calculate t�e Annual lig�t budget] rememberV

Total ��posure M Intensity (in $-0) � Total Time (�or �ow long is t�e collection on display 

in lig�tNgallery calculate t�e opening �ours

��tracted �rom Table 5^5 $imiting illuminance ($-0) and limiting annual e�posure ($-0 
�ours per year) �or material responsi�eness classiÃcations (Cuttle 4<<9] p^ 6:)

%ate�ial �es�
�si�e�ess Limiting illuminance Total light budget p / year 
ÙlassiÃÙati
� (l��) limiti�� e��
s��e 
   (l�� ��s a �ea�)

*<^ &
�N�es�
�si�e No limit No limit 
  

*3^ +li��tl� �es�
�si�e 4<< 8<<]<<<
   

*4^ %
¼e�atel� �es�
�si�e 37< 37<]<<<
  

*5^  i��l� �es�
�si�e 7< 37]<<<
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Part 2: Assessing materials for conservation
 %aterials used in storage] transit and display can o�� gas and react wit� cultural 

material^ /e will �ocus on t�e materials used in conser�ation^ /e will play a conser�ation 

material game^ /�at is t�at material] and w�at is it used �or= /�ere can you gain more 

in�ormation about t�is material

�igure 34:W  Practical Part 4W %aterial testing �or conser�ation^
��×�ÛW�&�Ù

Û�,�Û

Steps
 N $oo	 at t�e pac	age o� materials and cards^

 N %atc� t�e material wit� t�e labels^

 N �ind more in�ormation about t�is material^ See Conser�ation and Art %aterials 

  �ncyclopaedia Online (CA%�O) 3;;9] �ttpW//cameo^m�a^org/wi	i/%ainUPage

 N Is it a�ailable in T�ailand=

 N I� it is used in T�ailand] w�o uses it and �ow is it used=

 N /�at are some material alternati�es to t�ese in T�ailand=

 N Do t�ey �a�e t�e same c�aracteristics=  ow would you wor	 wit� t�e material  

  alternati�es=

 N /e�ll add our group results to a google document to s�are^
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Part 3: : Assessing materials for conservation: volatile  
organic components

�igure 345W  Practical Part 4W %aterials testing �or conser�ation^
��×�ÛW�&�Ù

Û�,�Û

 T�e t�ird practical you will be running t�roug� a test called t�e Oddy test] basically 

it loo	s at t�e e��ects o� di��erent gases �rom t�e materials onto di��erent couponsW led] 

copper and sil�er coupons^ 

 /e will now loo	 at ways to detect and measure .OC�s �rom materials in close 

pro�imity to ob�ects and particulate pollutants �rom e�ternal and internal sources^

/e will assess .OCS and consider t�ese t�ree approac�es as proposed by "ean Tetreault 

�rom t�e Canadian Conser�ation Institute presented at t�e International Symposium 

on t�e Testing o� %aterials �or Storage and Display o� Cultural  eritage (%�T 4<3;)^  

/e will be doing t�e tests mar	ed wit� I^ See t�ese ot�er resources
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  Method Uncertainty Cost

3^ $ist o� appro�ed materials] tec�nical dataI  ig� to low Non to low

4^ Spot TestsN �ualitati�e tests Oddy TestI %edium to low $ow to medium
 Acidity testW p  strips] AND strips
 Ot�er testsW PAT (P�otograp�ic Acti�ity
 Tests) Poc	et$abAir J

5^ )uantitati�e tests] �ull in�estigationW �C $ow  ig�

WORKSTATION 1: Testing VOCs of materials
 3^ Select one material to test^

 4^ /e will in�estigate t�is material �ia lists o� appro�ed materials] tec�nical data  

  and %SDS^

 5^ Appro�ed lists (select 4 sources only)W
O Conser�ation and Art %aterials �ncyclopedia Online (CA%�O) 3;;9] �ttpW//cameo^ 

 m�a^org /wi	i/%ainUPage
O AIC 4<43 �C�oosing %aterials �or Storage] ���ibition H Transport� and �%aterials  

 Testing)�] AIC /I#I %aterials /or	ing �roup] �iewed 4< "anuary 4<43] _�ttpW//www^ 

 conser�ationNwi	i^com/wi	i/C�oosingU%aterialsU�orUStorage]U���ibitionUÜ 

 48UTransport`
O NAA 4<3; �About t�e P�otograp�ic Acti�ity Test� National Arc�i�es Australia] �iewed  

 4< No�ember 4<3;]
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 _�ttpsW//www^naa^go�^au/in�ormationNmanagement/storeNandNpreser�eNin�ormation/ 

 preser�ingNin�ormation/preser�ingNp�otograp�s/aboutNp�otograp�icNacti�ityNtest`
O� STAS c (Storage Tec�ni�ues �or Art] Science H  istory Collections)^ �oundation o� t�e  

 American Institute �or Conser�ation^ �iewed 3 �ebruary 4<44] _�ttpsW//stas�c^com/`
O T�treault] " 4<39] �Products used in Pre�enti�e Conser�ation�] CCI Tec�nical �ulletin] 

 no^ 54]

 �ttpsW//www^canada^ca/en/conser�ationNinstitute/ser�ices/conser�ationNpreser�ationN 

 publications/tec�nicalNbulletins/productsNusedNpre�enti�eNconser�ation^�tml

 6^ Tec�nical and %SDS dataW searc� w�at %SDS or any tec�nical data t�at you 

can Ãnd on t�e tape^ *emo�e any materials t�at contain sul�ur compoundsW 

  O�� SO4 (sul�ur dio�ide)

  O�� SO� (sul�ur o�ides)

  O��  4SO6 (sulp�uric acid)

  O��  4S (�ydrogen sulp�ide)

  O�� COS (carbonyl sulÃde)

WORKSTATION 2: Testing VOCs of materials

Materials

 3^ Test materials used in e��ibitions (tapes] papers] boards] paint outs] plastic tubing] 

carpet] �abrics] �oams] plasticsNany samples)

 4^ /�ite tiles] twee�ers] cotton wool] water] alco�ol �or cleaning] acetone �or 

cleaning] detergent �or cleaning (usually Decon Neutracon)] petri dis� (or co�ered dis�)] 

glass �ars � 3< (all t�e same si�e)] sand paper/ micro mes� 3:<< grit] glass tubes (� 6)] 

metal coupons (Cu] Ag] Pb)] was�ing buc	ets] measuring cylinder] tissue paper (lint �ree)]  

metal trays �or preparation^
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 Oddy TestW T�ere are a �ew di��erent �ersions and t�e AIC /I#I lists di��erent 

approac�es institutions used and pro�ides some use�ul tips including �ideos^ One o� 

t�e Ãrst wasW T�ic	ett] D H $ee] * 4<<5] �Selection o� materials �or storage or display 

o� museum ob�ects�] �ritis� %useum Occasional Papers] Number 333] �ritis� %useum] 

$ondon^ _�ttpsW//www^ conser�ationNwi	i^com/wi	i/OddyUTestUProtocolsB%%A`

 /e will �ollow t�e  eritage Conser�ation Centre�s protocol accessible �ia �ttpsW//

www^ conser�ationNwi	i^com/wi	i/OddyUTestUProtocolsB%%A and as pasted below^

 T�e  eritage Conser�ation Centre ( CC)] Singapore] carries out t�e }5NinN3s Oddy 

test] adapted �rom publis�ed protocols used at t�e �ritis� %useum (�% occasional paper 

number 333 4<<6)^ T�e Ãrst protocol underta	en at t�e  CC between 4<<; and 4<38 

used a �eat s�rin	 tubing and ground glass stopper wit� nylon monoÃlament (T�ic	ett and 

$ee 3;;7) and sil�er] lead and copper coupons were separated wit� glass beads^ Since 

4<39] t�e second protocol uses a silicon stopper wit� cut slots to separate t�e coupons  

(*obinet and T�ic	ett 4<<5)^ According to needs and e�periences]  CC adopts two 

notable �ariations �rom t�e �ritis� museum protocol] w�ic� are triplicate testing and 

CC Oddy Test] _ �ttpsW//www^conser�ationNwi	i^com/wi	i/OddyUTestUProtocolsB%%A`
.ideo Oddy test demoW �ttpsW//www^youtube^com/watc�=�M�cn�S#-�n7s
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glassware cleaning procedure^ In triplicate testing] t�ree tubes containing t�e same sample 

are tested and an o�erall pass is indicated �or t�e sample i� two or more tubes pass t�e 

test^ In t�e glassware cleaning procedure] an additional step in e�aluating t�e glassware 

suitability o� use is employed^

Sample preparation 

T�e t�umb o� rule is to prepare t�e material as t�ey are used in e��ibition or storage^

 O �or paints] ad�esi�es and sealants] apply coating on a piece o� cleaned %ylar and  

allow it to cure according to e��ibition / storage use^ A�ter drying] scrape o�� 4 g o� coating  

or roll t�e painted %ylar into t�e glass �essel^

 O�� �or �abric] cut] roll and secure it wit� a cotton t�read^ /as�ed �abricW �or 

organic �abric] t�e �abric is boiled repeatedly until water runs clears^ �or synt�etic �abric] 

t�e Ãbres are was�ed at 8<m C until water runs clear^
� O� �or �oams] w�ic� are less dense] it may not be possible to s�uee�e 4 g into 

t�e tube^ It is acceptable as long as t�e tube is su�Ãciently Ãlled wit� t�e sample material] 

wit�out touc�ing t�e metal coupons^

 O�� �or glass cleaning agents] use a paper towel immersed wit� cleaning agent to 

clean t�e interior o� t�e glass �essel^ 

Glassware cleaning procedure
 O�� �ill glass tubes wit� a cleaning solution in deionised water and soa	 �or 4 �ours 

(4Ü Decon Neutracon)^ �nsure no air bubble is trapped in glass tubes^

 O�� A�ter soa	ing] rinse t�e glass tubes wit� deionised water se�eral times to 

remo�e any soap^

 O�� Per�orm t�e �water test�^ �/ater test� is carried out by o�erturning t�e deionised 

water Ãlled tube^ T�e glassware is considered clean w�en water Äows smoot�ly down 

t�e glass sur�ace] wit�out water droplets clinging onto t�e glass sur�ace wit�in 3< sec^

 O�� �or glassware t�at �ailed t�e water test] repeat soa	ing in cleaning solution �or 

4 �ours^ T�en per�orm t�e �water test� again^ I� persistent residue is le�t in glass tubes] 
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ultrasonicate t�ese glass tubes �or about 8 min in cleaning solution^ I� residues cannot 

be remo�ed] a�oid using t�e tube^
� O� �or t�ose tubes t�at passed t�e �water test�] dry t�e glass tubes in t�e o�en 

until use^

Preparation of coupons
� O� Prepare metal coupons in a �ume cupboard or e�tractor^

 O�� /ipe all metal trays and tools wit� acetone and cotton wool^ A separate metal 

tray is designated �or eac� metal type to pre�ent crossNcontamination^

 O�� %easure and cut out a metal s�eet^

 O�� Place metal s�eet o�er a glass bloc	 in its respecti�e metal tray and use micro 

mes� (polis�ing clot� �%icroN%es�g� (AO grade 3:<< grit) to abrade one side o� t�e 

metal s�eet in two perpendicular directions^

 O�� Continue t�e abrasion until t�e sur�ace o� t�e metal appears e�enly polis�ed^
� O� Turn t�e metal s�eet to t�e ot�er side and repeat t�e abrasion in  

two perpendicular directions^
� O� /�en t�e abrasion is satis�actory] wipe t�e metal sur�ace wit� a clean and dry 

cotton wool to remo�e remnant metal particles^ I� particles remain] clean t�e remnants 

wit� ;;]; Ü purity acetone^

 O�� #eep t�e metal coupons as Äat as possible^
� O� Clean all tools wit� acetone a�ter use^

 O�� -sing a scalpel] ma	e t�ree parallel slices at t�e bottom centre o� t�e silicon 

stopper^

 O�� /it� one �and] pinc� t�e silicon stopper to open t�e cut and insert t�e metal 

coupon wit� twee�ers^

 O�� Start wit� inserting t�e lead coupon at t�e middle cut] �ollowed by t�e sil�er 

and copper coupon at t�e au�iliary cuts^
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Loading of samples
 CC Oddy Test Set -p

 O�� Add deionised water into t�e �usion tubes (miniNglass tubes) and close  

t�e opening wit� a small plug o� cotton wool^ T�e si�e and porosity o� t�e cotton wool plug 

s�all be as uni�orm as possible according to past practices^ �nsure t�at t�e cotton wool  

plug is dry and not wet wit� water^

 O�� �or �ig�ly absorbent materials li	e �abrics] add <^8 ml deionised water^ �or low 

absorbent materials li	e paint] add <^6 ml deionised water^

 O�� Place t�e sample] �usion tube and metal coupons assembly into t�e glass tubes^

 O�� $oad t�ree tubes wit�out sample materials as negati�e controls^

 O�� �nsure t�at t�e sample is not in contact wit� t�e metal coupons^ �nsure t�e 

metal coupons are Äat^ �nsure t�at t�e metal coupons are neit�er touc�ing t�e inner walls 

o� t�e boiling tube nor eac� ot�er^

 O�� �or eac� test] include a control sample wit� no test material^

 O�� $ea�e t�e glass tubes in t�e o�en at 8<ÒC �or 4: days^

Metal coupon evaluation
 O�� /�en remo�ing t�e }Oddy test �esselss �rom t�e o�en] c�ec	 t�at  

t�e temperature is at 8<m C^ C�ec	 �or any condensation o� water �apour in t�e tubes 

upon cooling and w�et�er t�e coupons are �reely suspended^

 O�� *emo�e t�e coupons �rom t�e tubes and place t�em on a w�ite s�eet o� paper^

 O�� *ate t�e metal coupons wit� P (pass)] T (temporary) or - (unusable) relati�e 

to t�e control coupons^

 O�� A pass is indicated if all coupons are rated P or T and a fail is indicated if any 

one coupon is rated -^ *ate t�is �or all triplicate tubes �or eac� sample^ *ate t�e sample 

pass i� more t�an two tubes are rated pass^

 O�� P�otoNdocument t�e results^
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Left: acceptable amount  
of minimal corrosion  
�or control^ 
Right: too much corrosion, 
obser�ed as dar	ening]  
�or control^

Left: acceptable amount  
of minimal corrosion  
�or control^ 

Right: too much corrosion, 
obser�ed as reddening]  
�orcontrol^

Left: acceptable amount 
of minimal corrosion  
�or control^ 
Right: too much corrosion, 
obser�ed as yellowing]  
�or control^  
NoteW sil�er control coupons 
rarely s�ow corrosion^

Lead Copper Silver

Risk Assessment

Nature of chemical hazard 

 O�� Corrosi�e / Irritant / To�ic / O�idising / �lammable / Carcinogenic / %utagenic /  

  Cytoto�ic / *eacts �iolently wit� water^
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Procedural hazards 
 O�� S�arp ob�ects /  ot apparatus / *eaction in sealed tubes / Containers under  

  �ig� �acuum / *adioacti�ity / -ltraN�iolet lig�t / Potentially e�plosi�e reactions^

Special precautions 
 O�� Sa�ety glasses or goggles / Special clot�ing / �lo�es / Sa�ety s�ield / �aceNmas	 / 

   elp necessary during t�e process^

Special location 

 O�� �ume cupboard / Ot�er^

Waste disposal
 O�� S�arps / �ioNwaste / /ater soluble waste / /ater insoluble waste / Appropriate  

  waste^

Category of risk:
 3a N signiÃcant (c�emical) 3b N signiÃcant (special location)

 4a N low (�ume �ood recommended) 4b N low (�ume �ood essential) 

 5 N minimal
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