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oA B7| Bof| T2 AME3l= H2HA| 3% Cemedine C, Loctite® 401™, Araldite Rapid Type2t
ml-&A| 3% 431, CDKI 520 A+B, Araldit® SV 427-2+HV 427-12] A7 &}l thal] A3}, 12} A8
oM Ztzte] AR ELS o7 Ao FA 3| dskel Fm(Soften leve) S Bl 22 AP FAEY] AR
o FAE7]| A AusE SYste] JAat 57192 aatE vwgict 144 A3 23 Cemedine C2t
Loctitet= o} =] A &k3L, Plaster(d )= QAP ER] a8 oz AA %A} Araldite Rapid
Type2t CDKI 5207} SV427-2 Dichloromethan, Tetrahydrofuran, DMX (Dichloromethan + Methanol
+ Xylene)oll A¥}4 02 A AL 22; A= 13 55 EY R A A axfzlolet vt 84S 24
ZF AT Z71R & A ATt Aol H8H YRS X O R 10+ o|ell, T7He
Z= oF 24A17F ol AIAH AT,

FAo]: HZHA, vl A, AA, =, S

| ABSTRACT |

This study examines the removal effects of solvents which were applied on three adhesives and
three filling materials for ceramics. The chosen materials are Cemedine C, Loctite® 401™, Araldite
Rapid Type, plaster of paris, CDKI 520A+B, Araldit® SV427-2+HV427-1. For the first examination,
each different materials were soaked into different solvents, and then the soften level were compared
by compressive pressure. The result of the first exam showed that Cemedine C was dissolved easily
in acetone. Furthermore Araldite, CDK and SV427 were soften efficiently by Dichloromethan,
Tetrahydrofuran and DMX(Dichloromethan+Methanol+Xylene). However, Loctite and plaster were
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not able to make sample for the first test. Therefore, the second test carried on only. The second

examination, chosen effective solvents from the first test were applied with two different meth-
ods; soaking and saturated atmosphere. Almost every sample could removed by soaking method
in ten minutes, and saturated atmosphere method needs 24 hours for the safety.

Key Words : adhesives, filling materials, removal, soaking, saturated atmosphere
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2.1. Cemedine C

S G 71Tl A AL Gl AE
227 Ao, Qi Akl 7444
AFO 2 Frof BAglo] Abgo] olstet, A

2AIE frEoll 283 ol AlEe] 40~50%5

A k= BAI7F 56l ] whimoll Het
Hol= o] e}, G AlollAl= ole} ]S
3t H.M.G.(cellulose nitratel, H Marcel
Guest LTD) A&o°] Wol AR&5 L Qlt

Cemedine Co] 2AAE-2 th3-3} At}

Table 1. Ingredients of Cemedine C(H|Z2t% Data Sheet 2010)

Name of ingredients Contents(%)
cellulose nitrate 10~20
poly acetic acid vinyl resin 1~10
acetone 40~50
acetic-butyl 1~10
isopropyl 1~10
ethanol alcohol 1~10
1-butanol 1~5

2.2. Loctite® 401™

Cemedine C2} g7 stollA E7] H g
o] AMG-E| = Alok=ola 8 A g2tA o}, 7
She]7] A Frget FAo ekt A st ol H
Ao gttt AR o F4 SUkAE,
ol go] ARgE 53] 7|gAol & Y, F
o], 7k=Folut o] 1718 8] 2ol &4 o]
o}, Py 718/ 0] 2 rEole Wil &
G of YA AAEA] 7] ol F=2Jsof gt

o 7R o] Rl BFIA ek

K

o, o2 A2 ol vls) g2 Al bl H2ke
7] wZoll XPAA Bkl EEfA|R 24413k

e A A8 A3t A&E bk et
AR 7] 2ol & HE7HA SFEA =T 28
FthTechnical Data Sheet 2007).

2.3. Araldite Rapid Type

FA7] o] FA (resin, bisphenol A
epoxy resin containing reactive diluent
preparation)2} 74314 (hardener, formulated
polyamine preparation)E 1:12 &3s}o] AL
&= ol FAIA HRAo|H, ARg-o] ZHHSkL
H| 4] w2 A|7hol| 73t AL 7ot 2k 7t
Rk, shAIRE | Zhet 22 @57
9] a5 op7|5l7) = sh Folet= &
o] th(Horie, C. 1994),

2.4. Plaster(M1)

Plaster(4]1L, plaster of paris)= 8l 7} &
B2 B} 4o} A S o geks| 2= A4
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2.6. Araldit® SV427-2+HV427-1

oEA S| 2R W] Fro}
5708 715 5e] SR ol 7ol aly
U AR L1 Eeteke] ARG, e 7
$H(dxE 0.6g/cm3, Safety Data Sheet) &
719} Blst e W77 41 7Hs/d o] F

(8714 9} 2010).
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HOIZ 9134 tha st & oA ALS

=

Table 2. Solvents for the first test

Materials Solvents

Cemedine C Acetone, Ethanol
Plaster Acetone, Ethanol(William, N. 2002)
Loctite 401, Acetone, Dichloromethan,

CDK, SV427,

Tetrahydrofuran, Acetic acid,
DT(Dimethyformamide+Tetrahydrofuran, 8] 1:1) (Down, J. 2001)

Araldite Rapid Type | pmy(Dichloromethan+Methanol+Xylene, SA[E] 8:1:1) (Down, J. 2001)

Table 3. Abbreviation for the materials and solvents

CDK CDKI520A,B sV Araldit® SV427-2+HV427-1
ARAL | Araldite Rapid Type DT Dimethylformamide+Tetrahydrofuran(1:1)
AAC Acetic Acid DMX Dichloromethan+Methanol+Xylen(8:1:1)
ACE Acetone SH Sodium Hexametaphosphate
DCM Dichloromethan 30 After 30 mins
THF Tetrahydrofuran 60 After 60 mins

90 After 90 mins
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3. A
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3.1. X=2| H35t=(Soften level)
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ohL} 918} Her)E A5 7] A b)) 0}
o}, 24 dste] =5 24sl7] 9laf ut

A ZAE 7] (Instron, US/3365)% *=7 PE
ARER A% 5 o YBmF| HE
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=71 °F 25X 95x3mm2] & E7](600°C)
9+ A4 E7](1,100°C)(Sandeman, A, 2008)
AmE FH|ekonh H2AY] AA RS 28l
ARE doz Fomd H2HA|= 2oL, Hl&
Ao AALHE Slsh A= oF 1/3& AlAsH
A EARSE Ssioinh 14 A Ay A
21| 2F v A dstol] AxpAlojetal e =
SAIES AT 5719 7 7HA delke A
5to] A|lA AITHL S4Bl AR eI,

Fig. 1. Test equipment for comparison of softness (A) Compressive pressure equipment
(B) Pressure point

Table 4. Solvents for the second test

Materials Solvents Materials N\

Cemedince C ACE CDK DCM, THF, DMX
Loctite ACE, DCM, DMX SV427 DCM, THF, DMX
Araldite DCM, DMX Plaster SH 10%, 20%, 30%
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4.1. Cemedine C

12 A A3} Cemedine oFA|Eof| 22413}
ARpAE AA9HE] 7] AlAFste] 52 ofufell &3
=9ttt 24 Aol A e Ao 2E 2% oY
o, F7IMo2E ARE olufel &= 3.
Cemedine2 AlS2 2 0] ofg| AJEE0] o}
Aol ot 2 o] P& ol FaL ot &
A7t SshaA FaE S 7l dElE obAl
=2 GoiAlR o8-8k HA AlAE = .

4.2. Loctite® 401™

Loctite= 2| 9] =2 stH0] 57 52 1]
Al Bhg-aff o= deje Aatom
< A AP A RE T o glelH TeEbA 2
2 Algak A5t =d ACE, DCM, DMX7}F
AAol BapA ol ek, Ao = A 74A] Hs
SAA, A B7] Ali— W olWell, A
E7] A2 giRE 30~508E HalE7] Al

Fig. 2. The comparison of the methods application on the samples (A) Soaking method (B)
Saturated atmosphere method

67



BENSAT Vol.32, 2011

A5k, 271802 QA B] ARE 30~408
A7 B7] AR B 27 S0 47 22
Hoich, 94 £7] ARe A4 £7] AR F
714 AANZER] Aol @A £7] A0} 713
9] Zpol2 A9 717k A B7] A2 U
3o A2 £7] ARu E A ARE o] 2ol

2 melka 2 4= 9,
4.3. Plaster(M1)

Al 1AFR ofA|EX ofgt
o, A} gro] Ef2lekal 54242 ¥} ¢
= Ho|x] ookt whebA] 23 AR vk Xsys)
F=tll, JARFEE(Sodium hexametaphos—

phate, (NaPOs)s, Buys, S. 1993) 10%, 30%,

filo
2
N
N

;5
3
ot
o

Mig B f97} QMHER 4890
KA 3] Zot AlA He Fer, 10%H =
30%, 50%2] A7} FHolwkon 30%2F 50%
O] A= WSk

AUEF 48 o] BE7|of| FaF= vlAl=
A5 Al Hotrh, A B7]9] 1/3& A=
Esto] 30% AAIHES 8 500mle] I
A7) oF 9AIZY, 15A17F0] ZHAL AL 5 2
A7t §E9 AJE-S ICP-AES(Thermo Sci—
entific iCAP 6500 duo Inductively Coulpled
Plasma—Atomic Emission Spectrometer)=
AR

2320 5719 FAA Rl & 4 gl

10% 0% h0%
Ha A&

Had Fd Hd 3Fd

10% d0% hi%
Ha Za

Ha Fd 4@ 3aa

Fig. 3. The process of removal of plaster (A) After a day soaking (B) After two days soaking

Table 5. The results of dissolved ingredients in solvents according to the soaking time by ICP-AES

Soaking time Al(mg/L) Fe(mg/L) Si(mg/L)
Control(30% SH]) 4.69 4.30 9.81 10.80 5.00
After 9 hours 10.80 5.64 14.00 11.50 25.20
After 24 hours 21.10 8.52 20.30 12.90 39.40
After 33 hours 25.40 9.72 23.20 13.90 40.80
After 48 hours 32.10 11.70 23.20 13.90 44.90

68



K)ol F&7Fo] A7t E}-E]— o] 57}@.
Bl Qlrk, upehi] A1 A A5)7] $8)
AJER 2gollo] AZA|7|= AL o8

== O AT
o2 A3 BEgke 53

F

N
2

o
L+
32
lo

4.4, Araldite Rapid Type

E A52E Y 515 (Max Load)2] Hg} ¢l
o] 0.5kN7HA] =gl 3l=d| 2t 2.60mm
of| A AlaFsto] A ATt wet wd Eol7be
ZAolE Hud 4 ‘”0“4 Fig. 5-A). ACE,
THF, AAC, DT¢| %.

Xl DCMﬂr DMXol| &5k Ali%-fi— a4
07 dstrE]o] Zlo] wef Fojzto] FRlE ik
22+ AE A3} DCM}F DMXof|A] A4 0
‘ﬂél E7] A= 52 oljoll, Ad E7] A8

7] AR, SR 244
s OIU A Ao 1 glo] AAE] A&
Sk, opak A& e ah 2R 9] el whebA
AAE 7] Al2Fsl= Al7ko] 204258l 1202714
TR

4.5. CDKI 520A+B

79| ®E A&7} 13} Aol A Max Loadoll

S5}7] Aol Ao Ak, webA Araldite®] H]
W= e 819 34 Azt whet Al =27}
He 271742 2 31 €] #3HE v wshlrh(Fig.
5-B). ACE, AAC, DT+ 2| A|7to] u}-2 W3}

E7]°] SHMER A8 Y

X A A/ d

£ Holz]| oY, DCM, THF, DMX£ke] 3
A Fof= AL Yo rE AlRE FHAA ok

22} AE ) A}, Ad Ao Aol glo]
DCM, THF, DMX9] §AJollA HAH o=
1042 oWl e = laL, 71 2= 20417t
HE 2eE7] AR

4.6. Araldit® SV427-2+HV427-1

ACE, DCM, THF, DMXol| & 25}o] o2
= HSkE SASE Y e *le]
A= Aok Hou, AACeH DTell 4]
AR 1A W8kt 58] AACH] A
}\]fr_g] AH_Q. ]Lal-/\u oz u:]a].oﬂr/]. CDKQ]_ u}
Z7PA & 27t 0.5kNOJ A A2l A 4] 3]
A Zho)| w2 Alm7t FejR]7] ARl e

] w3} chFig. 5-C). DCM, THF, DMX¢]
HE Ao A4S T A2 OB AIRE R
XA ok, 22k AF AT} SV427-2 CDKeF
nlzb7}A| 2 DCM, THF, DMXollA] A&} 74
Z9] ato] glo] HAH o= 108 ool F7]
o2 24417 Fof| 2= 3t

1A AE Ak 24 F 7R E U & 45 9
t}, HieEMax Load 0.5kNoj| &7] Zo A]
=27} 247 7 $-(CDKe}F SV427)2}F 0.5kN7F
A =3t 7 (Araldite)o|th, CDKS} SV427
2 AN ZA] A9 A& ol ok HlEA7F 3
A Aol 7] tiZoll ol FA] =Rk o] F%
Araldite®} T /= HthL & 4= Qich
CDK} V4279 A|2E-2 DMXe| 435+4
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p

?

o3, A3 Aol wiek o2k kAt A
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AW o g o] A7 S0 10504 305 o]
Well AA=7] A&t Z7]HS Acetoneol
Al 1AIZE o] Hjol] 2] %]<= Cemedine CE A<
SFal T FEL 24A17F 7 5ol E2l = 9lrt, Loc—
tite®} AralditeS AHE-SHo] 2R A|RE Al
Qltalis giREe) AR Al B7] ARt 7

A B7] A& AAATY] 2pol7t glgith,
Loctite® et A4 E7] A&+ DCMt
DMXe] Z7/Ho g dd BE7] Algi 3080
A 4055E w2 =7 AR o A B7] A
B OF 24A7F SOl FE] Qi

Table 6. The change of pressure and depth by soaking time(the result of 1st test, 30mins

unit, average of three tests)

30 60 90
ARALDITE - - -
Max Load Max Disp Max Load Max Disp Max Load Max Disp
CONTROL 0.50 2.60
ACE 0.50 2.62 0.50 1.63 0.50 2.34
DCM 0.50 3.18 0.43 2.71 0.50 3.58
THF 0.50 2.77 0.50 2.69 0.50 2.43
AAC 0.50 1.65 0.50 1.80 0.50 1.88
DT 0.50 2.64 0.50 2.59 0.50 2.49
DMX 0.50 4.32 0.50 4.89 0.50 4.63
CDK 30 60 90
Max Load Max Disp Max Load Max Disp Max Load Max Disp
CONTROL 0.50 3.15
ACE 0.50 3.77 0.50 3.93 0.50 4.91
DCM 0.50 4.85 0.20 3.03 0.20 3.66
THF 0.49 3.05 0.35 2.98 0.24 3.01
AAC 0.38 2.83 0.23 3.12 0.50 2.58
DT 0.44 3.55 0.33 3.01 0.41 2.84
DMX 0.36 3.87 0.28 3.60 0.11 2.90
60 90
Disp Max Load Max Disp Max Load Max
CONTROL 0.50 3.24
ACE 0.50 3.05 0.50 4.22 0.46 4.00
DCM 0.50 3.12 0.30 4.34 0.18 4.98
THF 0.50 3.54 0.38 4.36 0.26 3.63
AAC 0.50 3.13 0.50 3.38 0.50 3.02
DT 0.50 3.30 0.50 4.24 0.50 3.34
DMX 0.35 4.00 0.16 3.63 0.13 4.36
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Table 7. Comparisons of removal time between two different methods; soaking and
saturated atmosphere (the results of 2nd test, S: HEEJ|AE, H: AEET|NE,
m:2, h:A|ZH

Cemedine Soaking S, H2m CDK Soaking S, H 10m
ACE Saturate S,H 1h DCM Saturate S, H 20h
Loctite Soaking S 10m, H 35m CDK Soaking S,H 10m
ACE Saturate S, H 24h THF Saturate S, H 20h
Loctite Soaking Sb5m, H40m CDK Soaking S, H 10m
DCM Saturate S 40m, H 24h DMX Saturate S, H 20h
Loctite Soaking S 5m, H 55m SV427 Soaking S, H20m
DMX Saturate S 40m, H 24h DCM Saturate S, H 20h

Araldite Soaking S5m, H30~120m SV427 Soaking S, H30m
DCM Saturate S, H 24h THF Saturate S, H 20h

Araldite Soaking S5m, H30m SV427 Soaking S,H 10m
DMX Saturate S, H 24h DMX Saturate S, H 20h

ACE 30, 60, 90 DCM 30, 60, 90 THF 30, 60, 90

A

R

A

L : : i

D DMX 30, 60, 90

|

T

E

ACE 30, 60, 90 DCM 30, 60, 90 THF 30, 60, 90

C [ - - -
E DT 30, 60, 90 DMX 30, 60, 90

Fig 4-1. Samples after the 1st test: the changes with each different solvent according to
soaking time
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ACE 30, 60, 90

DCM 30, 60, 90

THF 30, 60, 90

AAC 30, 60, 90

~N NN A< 0D

Fig 4-2. Samples after the 1st test: the changes with each different solvent according to

soaking time

L ARALDITE
600
500
400 /‘-_- : ::
200 e
-_— it
100 S
000
o 30 &0 20
B. CDK
050
050 — A0C
040 p—T 1
g o030 — thE
020 — AAC
010 \ —
0.00 o ]
(1] X &0 1]
B SV 427
0.60
0.50 — 200
0.40 : g — e
Mo M O ——
0:20 \ \‘\. = aa
010 . o
0.00 R

Fig. 5. The results of materials properties by soaking time

(A) The change of depth by soaking time

(B) The change of compressive pressure by soaking time
(C) The change of compressive pressure by soaking time
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1993. Conservation and

g0 A, 2o}

*Buys, S.,
Restoration of Ceramics, Butterworth
—Heinemann.

* Down, J., 2001, Research on Epoxy Resin
Adhesives Glass
Review of CCI, IIC Reviews in Conserva—
tion No. 2.

* Horie, C., 1994, Materials for Conserva—

tion 13.

for Conservation,

Cross—linking  Polymer,
Butterworth Heinemann.
* Materials Data Sheet, CDK 520 A, B 1996,

73



BENSAT Vol.32, 2011

* Safety Data Sheet, Araldit® SV427-
2+HV427-1, KREMER,.

* Sandeman, A., 2008. Basic Notes on
Clays, The Firing of Clay, West Dean
College.,

» Technical Data Sheet, Loctite® 401™
2007. Loctite®.,

* William, N., 2002. Porcelain Repair &
Restoration second edition, University

of Pennsylvania Press Philadelphia.

74





