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8) Richardson , B. A., 1973, Control of biological growyhs, Stone Industries 8 : 1-6

9) Richardson , B. A., 1976, Control of moss, Lichen and algae on stone, In Conservation
of Stone 1. Proceeding of international Symposiu, Bologo, June 19-21, 1975, ed. R
Rossi-Manaresi, 225-31, Bologna: Centroper la Conservazion dells sculturs all' aperto.

10) Richardson, B. A., 1988, Control of mucrobial growth on stone and concrete, In
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HMzgoA AEe 44e AAsT 2Ash] A% HABAE 4R
al, AA Fol dg A@a, ok WA, A FH4, BHeY TP
A7 A4 9 e BEAYA B FEHE 5 nsd ALY
of @},
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oy
ok
e

Az B3 REAG AMLHE 4F9 AYEA) 429 REAH A
8 Aoz AFsdY. AR BEAD dF9A Ad A9
&5 wx VHAE Urden 7 ddvitt REAYAEY d3uksa
Aol WA= Gaol diste] AL Aojth

B Ao AeE A Ee e 2ok
1. A ekF

D ARYEA|

MzE3A 1 A2 AEA] AAE Ys AWEA 4F2 L3}
Rt
AAEA o] 244& olglol A st

7} AC 322
AC3229] 242 O3 Zh.(9743],1993, §43],1993)

sodium carbonate 50g
ammonium carbonate 30g
ethylene dinitrilotetra acetic acid(EDTA) 25g
carboxymethyl cellulose 60g
benzalkonium chloride 3mé
distilled water 1000me

q
Ao Fol AC3227 $AHY] HES AYS FolFE UL e A
2 B 4Gl AYSAThIY

12) #87, "HEEEA A Bgeld ¥e 2 B4 A7), Sl mgohE A,

2001. 6. pp. 12~13.

ol
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1}, Benzalkonium chlorideld)

alkyl dimethyl benzyl ammonium chlorides &2 R CgHi7ol Al
CisHsr7kA 8] &2 7|0t} WA = wpiAo] vg Ao kg de|d S
e Agede E4E B, €3 g, opEe vWis & mev F8EL
o TS W AEFS F AT & dFAAE AEE 50% &
HA(YE Junsei Chemical Co. Ltd)& A& Ao 72} Aol g
AYAZA AC3228 0] 4 Aoz T I 2 I F3HA
A& vk gl

o} CT-2149
alkylene oxide 97.6%
alkyl aminotriazine 0.98%
NO-(3,4-dichlorophenyl)-N,N-dimethyl urea 0.98%
denaturated alkyl trihydroxy benzene polyoxide 0,48%

ALY AAZA 10To)slellA] 1A= 200CoANA 7]8stc}h, 20T
ol 4 mlFo] 0.984F Eo] T mor F¢dk ELoAE pHYL 5olH,
1% 8 Aol A = pH7}F 7o]th

AT AR, FE2F AAACY HZ AEEHAeH oA F3
Ao ALEEH AAE gl

13) The Merck Index, 10, 1983, p.150.
14) Mauro Tretiacha, M., Crisafulli, P., Imai, N., Kashiwadani, h., Moon, K., Wada, H.,

Salvadort, O., "Efficacy of a biocide tested on selected lichens and its effects on their
substrate", International Blodeterioration & Biodegradation, 59, 2007, pp.44~54.

_17_



#. K20115

sodium carbonate 50g

ammonium carbonate 30¢g

ethylene dinitrilotetra acetic acid(EDTA) 25g

copper sulfated(II) 10g

sodium hypochlorite 10%

distilled water 1000mé

G2Fo 27 Aoz g REAIYAZA YT

FH945 dZzAL H2uEE vy vl & Fol F8d FHo] 9lt}.16)
2) 7 shA

%349 AAE A= BF ethyl silicate7t 2923 Aoz &
A gow, ol AtY ¢Fo WgA ot AHEEA BE FEE

iy

=

FHEY 718 AR &d=E FAEsiA Ao &8 Thed A
(e}

el HA s A B &EF =¥ F FEsiA At
olgle] 2L Hud, AEHYAEE silicic acid?t EHE9] ¥HE
o 98 AxHEH €IS silicic acid7b FAWREZR AW EAL F
A B, FAURE £t Fole silicic acid7h WAl TP
=4 ol ¥3&d F7] Fo FEF st oet

silica-gel® W 3l&}
29 R ¢ o} 7+-& WAL so-gel¥h3o2A FslAeE T
A zEel 73] wel A&Hoz o] HY HFHOE silica-gelo] 3
A4 B2 T2E Y5t FAYAE ZHIA ok €9A

.

%

15) #4F, "MzEIRAY JE2o95 2 Aol ,
16) TYAFZIAATE AFAA, TEM AE D mEULh A B fEE -AdedE5s
g BEXY - FAAN D BY A JYHAFTIAATLS AFAA, 2005, pp. 19~20.
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Cl EtOH H,O
Sio, —4 SiCl, = SHOCH,CH.), = Sio,
quartz ethyl silicate silica
crystalline low viscous Hquid amorphous

¥ 2> Remmers Kulba, 2831 WackerAld] 734 & 9F& A

3T AMEAYAE dF3 AYHES A F, FIdadE ¥

EAQE golR Ut

H dTolAE GA T 9% AdA F ditdo=z AgHE BS

OH1003} OH1009 @3¢l AAAE HAS Fojx BA3 KSE 300E
_‘.—]o}oq o2 Ao JedgAolE FeA A YEIE

Wacker SILRES BS OH 1009¢] ethyl silicate &ZF2 °F 100%% 2
5CAA B&7t ¢ 0.99g/arol™, FAoA 5 w=dHo dFolr} g
ol W& FAHEE Ethanole @A Eof &3l=AY 401X Feoh vlA
g TS 2 A7 FFol ol27I7A BE Ao AEie, A A
Aol FHLEE 10~30°C Alo]l& o] Lxgox F&Z< AFA
3ol dojdrt. A=} 25°Col A 1.6mPasZ HA|9] HAJo] srol A
o] F502 ZA 2HE F ).

Funcosil KSE 300E9] ethyl silicate &2 °F 40%ZE 20°ColA &
E7F oF 0.92g/cms®] AAY FstA|oltt. FAo A 3 =TS e
e, Hkgo] o2 FHELE Ethanol® 24 RE AV]|9 3= AL
T Ao AYE Heot dAEEY 2EE 10094 20°C Apol7t A FshH,
olml g&2 o= Aol FAHHATE Eo &AHAY 4olx o 23°Co|
Al H=7F 1.1mPas® Ao HAJo] dto} GA R FF03 dA =
HE F 1D
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£ 2. Properties of Ethyl silicate consolidants.

W ethyl Ay . Aw
= AT ;I;;(a;oe) Eyj (g/cm®) | (mPas) “
) Funcosil stone 75 30 0.94~0.9 15 R
Strengthener OH 7 =gyl
Funcosil 0.0
2|  Steinfestiger 20 10 0.79 1.1 l:%é
100
Funcosil
3 Steinfestiger 99 30 1.0 1.2 A
300
g FmeosKSE 0 P | ge02 | 11 | EF
300E LA
Unil
5| Sandseinfestiger 75 - 0.946 1.6 A
OH
Unil 15
6| Sandseinfestiger 37 ~ 0.867 1.6 -4
OH 1:1 17
Unil 40
7| Sandseinfestiger 100 ~ 0.99 1.6 4
OH 100 46
Unil 30
8! Sandseinfestiger 75 ~ 0.876 1.6 74
H 34
g~ Vires BS w00 | - | oser | 16 | =T
OH100 =3y

17) & 39 4
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2 A|18)

B AFxe HZ T4 BEH
NEAFA F 0N FE LAY HFFo| FE ALEg ofFTolE
AY1063} olgtiolE AWI03RT F=rt w31, A9)Alo] o3k A3t
ATz 7} Fol WFAo] $iitte 247t Raud L-302 uldez

Wl

)

BHAZ AHEH I Y

A3E JAFESA

1L-309 24&

=0T

£ 3. L-309 =4

<FE 3>} Zrf,

A A 74 3} A
;GL:_( ) _
Homebs 300~400 230~300
95
a2 1.20 0.971
=3y 100 50
22" A3} 24417
%’i}A]Zl‘_ZSOC —E“i’/]“l O% 24 ]1_.
#5423 : 79
175.2 : A4 60% =3
A= (kg/cr) 107.0 : FAA EFHA &S FE A=7}
7] WEe) HHHel AAA ol
489 2400 ohd & 98

18) 5)¢ 4, pp. 19~21.



) BEA

B dPoMEe 4x8 &4 @549 SILRES® BS 10018 #4319

o

o

]
L

#

olt}. 84" SILRES® BS 1001

AT}

o]
A

_ﬂ_ﬁ

W

3|45 SILRES® BS 1001 g8 &

e 2E 14 ~

495

= 5~10%7}

_04

1:10

$HA

ZRso

=
L

A

ato] ARggth 2 A7)

Al
A

1:10¢) Hj&= 3
&= 8453

¥ 4. SILRES® BS 10019

2132

| 2B
Lo

o | o | N

m | ol

mwo

o | &

W e | S

Wl

<

i - http://www.sil~tech.com/product.

2
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2. ARAEAG BEAYAEHY A&

1) AAgAe H8tH 42
FEATS] wE 44 FBEAY SN=E S5 Hai4 oleam

SIE AT 0E AT, AR A AxEES A% Fo BHS B

Fahqh

43R AARA AAe WHeHe olur] 9 thed o] ATa

%o,

b A Gl gE AAEAY 5% £
AAEAE G502 AYIRE A5, Ao AHd FS FEA
o]

Avin) sl AEe) Atn oA P MG AFY FAL o4 of
<Y 4> Zo] ARE AFs3rt

4 + 0.5
=

20) olgazmtEad e, n&AAAZrEIYIHPLOS & BokRA §edojghz gl
EAEL, o] Ayt 1ol SATTE AEEG Gl o) o] APOE o]FHo|
A3, oo AT Alold] W} o]RE0] o)FEHET BEkA 74 ojE Eyrh dojue W
Holth, 8gde FZo oA ojxARutEINT ¢tog s2A Hu A8 FUFE EofL
AEe gEdo Fejx o)Ay or ofFHoTh o] Y uolA o] ko] iz}
ol 9] o5& st dojd ¥ AYPS Uzt AES &AL suppressorE THA &
o} suppressore &8 9] ATEE W3, AR AEEES FoA o9 HES Solsi
=T} suppressor® £33 AEE AET AE7|E o)%d AEREr} AZHY AxEEE A
FEY A&7(ntegrator)dl FZAHoA shdolt Ao AT Hulgls 7R HHow
a9t Hdigkol Uehs 94 33 S8
olgaZmEaAE olgst] BAY & e AEE

& So]&( F, CI. NOs", HPO,™, SO
)3 Fol( L', Na*, K', NH,", Mg®, Ca® B)o| itk

_23_



2] A U AAEA Y] HEL Folnr] As A
2 g4 NEE 2EAd S

Hop Agst gt @71 Yot FAUE AP, AAEA FE
Ao 2 A TN &(FAY powder @ AFEA = 1:0.1, 1:0.5, 1:1)
gelste At 2 1:0,1, 1:0.59 Hl&L ¢4 powders}
g A EAEEY HFHoRE 1119 HEE AHEIAT F, 4N

H-9T 1go] AWEAY FE 1g02 AHtol TFsIGon A AR
frelpetridishol] B.#319 o}

30%, 8AIZE, 24A%Y, 3F F9 HA o2 AFAIUA FTHTE o] &3}

o ARERE AZSAT AZE AR AL GFAZ ] e g4 F

=249 SdA=E SASY] AdA oleAZREIYYAC, Ion

Chromatograph, LC-10AVP Shimadzu Co.

NOs”, SO/*) 2 %ol&(Na". Ca**, Mg™, K

452

or £l mlo

o BARAY AxEES) BB BB

2 gt
$e)5 Qo) AAEA] Tl
"oje A7t A% i, A Ewlol BReE AL}
5

Z7te] Re At A=HE Azt e, W & A4HE g
A EF golst), of AP S Ao AWBA AxHE AL

5mee] AAEA 45L 42 38 Petridishol Fo} A= +
Air ZzZote] AXAAT. Alztvltt RAE SAslg Az £28 &
25}l

21) B39 9, "Mz APEAG qEAdg A E AsA 45 A8 g a7, , (RE
#8tg)A; 21, 2007.
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2) A=A Y F BREAYAY L

]
HAl, A AEE AT dEE @A E dAEAE

P 3 F2 A ARE FA ¥ FF FY F 24N Tl te
o]

HAS YA drt o] B¢ ¢4 B ARk JW AHEA
o] @4Ee] BHe T2 Yol Fol APH= EEAHAT ¢4 WF
2 AT AGA Hol A mHW oEA E Aotk 1 A, 4
AEA Az dsf & BEAZAL Teo] oiAA & Flolr}. o]
FASAE A2 AL F, BEAYAE HEsto A7 v 49

Ao MATEE FAAAAN AL Bote) Bele] BREL g A
[e]

o},

429 AAEA 5mME 2417 AFRA T Sty APEA O HEA
A 45 47 5my o], AZR7]A 25T+ Air 208 HEZAA
of. WSS Azl wiEl FAIE AdA 2 HEE gEdste] SFasro)

ol

dJEw @A 2L ARSe SARAY @, % F Wg4EHE o
AT2E otiy] A8l NS AT FAAAAN AL B B
o,

22) FAPAxE ) Z(Scanning Electron Microscopy)©l#,

SEMS 114 o)A 2 F7)¢o vz 4L A
19654 Hzx=2 AEFE § 23 =7t ivs] i, 3%
o FETERY 23 98 39 g4AEY 3 Uy
AR Yo 2 BE ARAE FAE] vj4d o2 2HL 9T,
gl Aol UAE Betd o Hgomd dNATE Walolth ARl 2AME uf
uk Algk AAHback scattered electron), 22 A secondary electron), XA, & 3%
LA AR A2 A&7 s AFAER HEkEe] Heled Yo Asdo RN
sidth o] FollA 22} Aot EElsel s FokA g gl ASErh SEME $¥y 4
HA=, dEAZRE FAH, A5 THAA ¥R Y& AMEsle] g s A
T2 Astdm A GAksith

oz
tle
Hir
rio
)
o
ot

=

o 2 o (& -

off ofrf
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3) BEAYA A2 F ABEA HE

AzEA4 BEAY AR Foe £FAY Fud @& g2 399
7} EAsA "ok Ao FEjrt wi okate] v AE ] AATE A9
< HzEY A4S AuAgE HA AAste] AE ddeA FHotE
, AREAE HEste A¢E SATH B2 T 74317} gd H=x
Oﬂ gl MAEA HE A= EH FFste AES AATI
ato] HAEAE Al o

oyl AgL, A g FAL FYht oA A upel Zo
g el AMgE HAEA G BEAZAY GGl de) Aok
AR A AHA L wATHS v T2 WP ddsin

_I

L G —1}

2% 9] 7344 Wacker Silres BS OH100, Funcosil KSE 300E9} 32
Al L-30, @Al BS1001& 24+7F 5w {rg] petridishell 109 & A
ZAAY. SEE REAGA N 4YEA 5mE HEAA DE7|A 2
5°C+Air -%Zio}aﬂ Az wau} Hhgete Al weE FAE ARA 2

4) REA A} ABEA A A%

BEAHAANA FBEAG EEALUAE &
AT, o] EdEC] AR A wEedle o, L}E‘rUrL AUES €
A

oli7] fsl Al Zol A&} BE 4P AP

AFPRL 459 REAAYG FAEA 4TS 77 5w FAol A
SAARGT UM AP 3 WHoz AZRT|oA 25T+AIr 7 A
ZAZ









SHEA Hg

ko3
T

3) BREAYA Az

o 4% REAGAES 47 2md FIAZT. 3F F, 439 A
T2 FYAZ

A1
ax

&4
AEA

F7

27+ 2miA

=
=

—t—
o

BEAYAY G FAEAT} oH

4) AREA L EEA YA TS

A AEA S} BEALAT FA
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X
ng

V. 9+ 2
L AZEA] 43 FoEZ

ol HAgojr A3 459 AABEAA AC322, Benzalkonium
Chloride, CT-2, K201 A zE3 Ao HEAZ A AXE HHY A
L AATY] 98 AAEAZ FEH3 ) o] APEAES ¢4 A
Holl AgAA o] BEFAEY AEF AFX &%, a8 AERFT EES

Yol AP HT

Il Y o] 2L < 559 Zonj A
Z

M
ke

4250 HARA T
8 ¥ AHE <29 7 2o

¥ 5. AAEA 9 o] FFF(ppm)

S Nat NHS KT Mg® Ca¥ G NOs SO
biocid

AC322 9250 7400 - 19 612 36038 45 15
B.C ~ 5300 9 12 247 26125 19 -

CT-2 136 41 166 1 34 130 20 -
K201 7700 0 19 26 270 40185 207 731

AQEA AC322E Na', NH, 9 239 CI'S &f3ta o o9
AR AAE A K201904E 99 A&} gEo SO, 0] 730ppm HE
Hoaok 185 Adxd Fode dA49 goju Ao driojrt w4 =
ol AHE AL AFYL 5 U2 HE 7.
qzEo Agsta e d9HdT §FE 78 petridishe]l ¥l 25T
A ARANZ Az AAEA AC322¢ K201& AL F 1247k F =

A @Ad] AZTF ot AL <aF >E B g g 5 gdrh
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6799 717& AA FE3] AxHE AH AAEA Fojg&e AuH
H AC3227F 7.8%°19, K201& 9.5%% &Rt AAEA 9 Az
Z9} AAEL <HE 604 9 T 5 k.

o
P~
oft
S
X

=)
.
8]

a
=
a
z
o

w
o

5 APBAL GRAD dE YRS
E oo

o 5849

e A BHl MAstal A" BEAS0] FEHEE T
A= 3 AC322¢F K201 F+ AAE

A F2E 8 GEEER JAdEo] 10%7 R 2 g RHo
U A FEe] 2 d¥Fe A AEoIFEE A A6

2 EA Benzalkonium chlorides @32 NH, ¢} CI'E #3ta 2
ANE BT} AZH Tl B9 42 gAsiden, A

= AA
AX Ax AZFE ¢ F AREARG 204 NAE =HFHoH, A&
< 23.1%E E3T. AxAzte] AdiFez "ol YA FEH QU;F
ZRete 79 A4 AEES AEA7IE de FEEAR, 22 A9ES
AdozA o] fFalig dHESc] o Ak FHA HEAY FF
oAl Z2Ast 5ol W JhsAol atke AL & F AU 952 ¢
= 3 =

ob
)
2
™
-
o2
leo
2
X
N
iy
o
o
i
El
o<
(R
it
v

AZMS HE= AAEA] CT-25 Na', NHy ¢ CI'E 4% $4stn
dor Ax Fole W@ gr2 B8 YR, AFANLS e A
AEA ] B&] 508 ©]3(1600A7hHAeHR e A& 0.08%% A
o8 IRIHAUT o E AAEA ) v& FRHEER7) v)¢-
QAFS AFIEA HAES APEAY]

N HBEAZ, I BEAZA ] LG E aHFHoZ g

25) =19, "M FHE BHAEY A I AAPERF A7, TEINIUER
Fa , BI7HE, 2005. 6.
26) T 21)9] &,
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ot HrhE.

Grassegger2DE ATE Sdto dukdoz o 7
A AHszE 7VESAIA, tEAd e S FAANI = Aoz Rudtg
T} Qo] Adx AEiolA AP A3 =
A57 goldlA A= 448 ATEAL &

=

a3 3 919 AAEA AC322, K201, B.CE XxEd A& T 27}
Ao g JFAHEE AASIE ZAE FaFojortt o3 REAT JAY A
ZARAQ AFAES AL F du, FAEAS A3 AAsSH g ®
2 f&g Tolop AEo] S &7 F23 dlolr] wEe
AAsoF s Ao FFE Aotk

100
R S A & B @ C ——K j
80 “““““““““““““““““““““““““““
2
?j%) 60
i)
0
©
€ 40
o]
&
20
0

0 20 40 60 80 100
time(hour)

. 6 A AZAT AZE(%).
(® of petridish: 6cm, initate amount of biocide: 10m¢, 257C)

27) Grasser, G., Adam, S., Untersuchungenzur Entwicklung der mikroskopischen Gefuegevon
Kiselsaeureester—Gelen in Porenraeumenmit und ohne Salz-, Feuchtestoereffekte,
Jahresberichte Steinzerfall-Steinkonservierung, Verlag Ernst & Sohn, Berlin, 127-133,
1994,

28) =AY, ug Ak AaAd uiAe |9 9%, TREFHIA, 18, 2006, pp.
89-96.









Biocide(after dry) + BS OH 100

amount of consolidant(%)

40

0 50 100 150 200 250
time(hour)

[—0—K201 —®W—AC322 —A—B.C. ¥ LOW

o

T 7. ABEA AE T AL} BEAA BS OH100 AFAIzH Az
& (%).

APEA AC322%= 3709 Zoz Ry Hold AL & £ ATk
Ao FEd AFd dxg WA AAAEA S} vpx e FEA 7}
steo2 FElatA Bt dolwtth 459 #4d 42
H, A& 37]9 FF2F ojFo|x FHF FHUAd EYH. o] S BS
OH100 AHA|7} %E}ﬂ"ia ol Fda FFe A =
Ae 3an Ze 3719 dABA ¥ FFE #FHY 5 Ui 94

222 ANA doiA P nalth
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3 OO NOTNO I ™ H—

Biocide(after dry) + L30

50 100 180
time(hour)

FKZH = AC32 #BC. LOW!

¥ 9. AAEA A F AL L-309 A=A
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2) REAYA A2 F AL Fauks

A3AE A HEzeox Azro] Ao weh vldEo] AHge] o
g d7AE o8 RaHa Ak vAES AAY FEHA 2 A
2 A3A 7 Hol e d4LTE J3L 49 Aol 1A
FE AojstA Zoho] 2= A drE Johs0 ofH G Aol vEhd
A WAEAAE A8l ZAEA A7t FRA0E A AgE BEA
Aol oW FFo] AAE A7l Hisf dd& Tt A usint

AFPAo] &¢134E BS OH 1009 HAEAE AL A= <2YH 19>

o} Z},  ABEA AC322E BS OH100¢ A A4 =l

v AthE AL & 5 A A =3 o9 J1R7E A gde] FAHNA
o "HEol & HA AAV HAeH, duAselMe ABEA A

Ad Fo] Aolo] WS #ET 4 YUl

30) F 21) #x. .86,
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Biocide + BS OH100

100 %

80

60 |44

40 +

amount of consolidant(%)

20

O i 1 L 1
0 50 100 150 200 250 300 350

time(hour)

Lt

¥ 10. 2B EA S BS OH1009] FAIRS AxETo AZE(%).

BS OH100# HAEAEE H 2 HAEY mAzd #HF2
3 AAEA] AC3229 ¥ES3 Fol= WA daLEo] Ao s B3I
FEHE ME AEdE FXE RolY EMEG EYgoz Ao BEHEe &
AE FFHATKITH 27>, o] F] FIAPE-S Si(28.7), Na(14.9)¢}
Ci(19.7)2.2 o]Fojx <lt}. BS OH 1009 &-A #sS HW 279
qEA= A EY &AVI} &7 Fo FEH vgsle g unl A
=(Si(OH)y) PAHE A gr}.39

o
jur)
e
olo
>
_T}L

32) A ©=o] A AL BS OH100L 45.0%0)51, KSE 300E:= 29.3%0]t}.
33) 5= 219 ¥ p. 79.
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AAEA S K2019F w23 KSE 300E7F dAs 532 A &2
Azte} B3 eo Aol Aode tAFEZE BRATK

4
o o
o
w
AV

KSE 300E 9% AgA&o] 295%69%W A vlg] o] EIJEEL 9
S B Z7] 28.6%, 20.3%FE FAH AAEA K201= <& ogH
YA E oA AygdEo) AsHn Adgo] SAHAJYTUKE 11>.37

Ao] YA &= A AL KSE 300E GEuHS(6A17F Fo) A B} k1A
AT WEA AZHgen, 443 A @ AP 9547 A= HARA
Ao g FAHHAL.

AHA 2 KSE 300EdME 2% Ex Ze
oA AL AClEL whg Al A 3
ct.

37) F 2D A P. 82
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BS OH1009] Aol 2AAEA] swiss cleanJJr B.C9] ¥+¢& Yol Z
3, AAEAG AIAY TF HE&EL FEE Bo] AAHHIL, swiss
clean?] A-$o= WA Edo] A= 45 skol gk = STt 3HA

W AMEA ] BEE EYoEA F AL BT gEo] A3 Fo=Ew
AL 3o1d 4 9l a#L} AC3229 K2019 A Ao AHEA
o gaw A Aol AEHE AL dolE 4 AATKTH 39,40>

@ﬁéﬁ% xl?i/«l?l% ﬂ—% AP A4S
AR EA ] wSoME FYe #A o] FhEsith

A EA L AL 1:0.19 H&
ERbgolA et vlet A HAAR 1 oo HE&E JHE A A
B4 AC322¢ K2019 ALoE ZAx B .
AAAEA CT-204E S7HeS BAth 22y AF 4 &0 Xﬂﬂmﬂa‘r
T Ao A3 ZA @7 Wi FAAR Fgoz HIE oEE Aol

.

olTe A% B W AzESRA nEAD A LAEAE 2847 3
Sols AAAEA L qEo] g4 HHo| FFIol A ¥EF FE3] Al
Hstefobyr T HEAAG FHH FEWE Holn PErke 2
=

= @A "tk

41) 3 26)9 A
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3. @A) A& ARBEAG REAA Y Fants

ue
e

Aol 53 Wygoz Mo ALt FYEA S} HEA A
FHkeS AWEgit. AEFdE-S AAEAY dE5HE e HAAEA
7 F BHEAIGAY F8, LEAZYAE A A F AAE
Ao} HEAZA L FAIREEo|TE o]F e Aol E
o2 HEAAS ABEA HEgoz A% aeWst
Z3 A7t REA YA G AMEA] A A
o A Aojol A%l Yehd ALE FAHUT M
2 AAWEAE Benzalkonium chlorideo]l™, HEXZAE 2
o AYEAE Agste= o] HAE Aojoe o &7 vt
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and Preservatives Used in Stone Cultural Properties
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(Supervised by Professor Do, Jinyoung)

(Abstract)

Various  preservation materials have been used to conserve stone-built
cultural properties for different purposes. The preservatives that have been
used so far include biocides, reinforcing agents, adhesives, and water
repellents. The order and method of the application of these preservatives
vary depending on how much the properties have been damaged.

In this study, the mutual reactivity of biocides and preservatives was
examined using the four biocides that eliminate the living things from the
surface of stone cultural properties, as well as the two reinforcing agents, one
water repellent, and one adhesive that are used in preserving stone cultural
properties. Based on the product’s tissue, weight, and gel-forming time, the
sole reaction of biocides, their simultaneous reaction with preservatives, and
the reaction between vaporized biocides and preservatives and between
vaporized preservatives and biocideswere studied. The color variances and the
state of the rock surface were also examined under a stereoscopic microscope
after applying all the aforementioned conditions to the rock.

In the examination of the sole reaction of biocides, a number of salts,
including Na+, NH4+, Cl~, and SO42-, were detected from four biocide types.
These salts remained on the rock surface in the form of white crystals, and
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their white substances were dissolved again by the moisture in the air or by
rainwater. The salts that were left on the rock surface or that were absorbed
tended to occupy the empty space there to prevent the preservatives from
penetrating the rock. As a result, it was found that the salts undermined the
efficiency of the preservatives in conservation treatment.

In the inspection of the reactions of biocides and preservatives, it was
found that the application of biocide caused a delay in the drying speed of
the preservatives. At this time, the dried preservatives were not solid enough.
Moreover, they caused many pores to be formed when seen under a scanning
electron microscope. In the case of the application of the water repellent and
adhesives, it was also found that white biocide salts had been created. As for
the application of a small amount of the biocides B.C.,, CT-2, and Swiss
Clean in reaction to two reinforcing agents, the gel that was formed was
solid just as the conventional reinforcing agent caused only gel formation. It
was also found to have a relatively small amount of cracks.

In the case of the application of the aforementioned conditions to the rock,
it was found that the biocides were effective in controlling microorganisms on
the rock surface regardless of their sequences in all the conditional
experiments, and white residual biocideswere also created on the rock surface
in all the experiments. These results indicate that biocides played a role in
preventing the reinforcing agent from forming a gel on the rock, and that
they expanded the volume of the rock by penetrating its crevices. In the color
variances that were created using a colorimeter, it was also found that the
color of the treated rock surface was darker than that of the control group.

This study amed to examine the effect of the use of biocides on
preservatives and rock, breaking away from a conventional focus on their
simple aesthetic or functional role. Through the experiments under various
conditions, it was also found that the water-soluble salts contained by the
biocides had a negative effect on the process of the preservatives.
Consequently, it was found that it is necessary to clean the rock surface
away from the residual biocides after treatment, and to select a biocide and

preservative after considering their interactions with other preservatives.
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