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ABSTRACT The influence of noxious corrosive gas, which is the product of fossil fuel, and the acidic descent material,
which becomes the reason for such reaction, on wax which protects the cultural assets, and the habitat factor were
researched. It could be viewed that corrosion occurred rapidly due to the acidic descent material, which have the long
staying on the material, rather than harmful corrosive gas. Also, it could be figured out that such corrosion began from
whitening phenomenon of coated wax. As the acidity increased, more whitening phenomenon occurred, and eventually,
it could be found out that whitening effect began due to the acidic descent material, corrosive gas and various 0.1 M acid
solution, which lead to the exposure of internal metal, and corrosion occurred. The wax with the greatest resistance to
the acidity due to its least changing aspect seemed to be Renaissance wax, except sulfuric acid.
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a. Renaissance wax coated copper board, b. HAC-5 wax coated copper board,

Figure 1. Before and after noxious gas test.
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HAC 5 Wax | Butcher's Wax

a. Renaissance wax coated copper board, b. HAC-5 wax coated copper board, c. Butcher's wax coated copper board

Figure 3. Before and after artificial rain test.
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a. Renaissance wax coated copper board, b. HAC-5 wax coated copper board, c. Butcher's wax coated copper board

Figure 4. Various 0.1 M acid test.
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Table 1. Variation of surface color change after noxious % [ Ronai
enaissance Wax

gas test (A E*ab). 45 | EEHAC5 Wax
< | I Butcher's Wax

SO, NO; H.S 40

*L 5.32 13.12 -2.05 5

Renaissance *a -1.32 0.55 -5.61 %01
wax *b -1.08 -1.49 -8.14 25+

AE*ab  5.63 13.24 10.11
*L 9.20 9.61 -10.03

20

Variation of surface color /[? Ea'b']

*a -0.86 -0.30  -13.24 10
HAGSwax 0 563 259 -1933 5]
AE*ab 9.85 10.02 25.55 0]
*L 5.70 1.20 9.40 [ A A A
Butcher's wax *a -1.68 -1.62 -0.44 Figure 5. AEa'b’ variation of surface color in (SO gas;
*b -2.54 -4.01 -7.91 1), (NO» gas: 2), (HaS gas; 3), (Artificial rain; 4), (H2SOs4;
AE*ab  3.74 3.7 4.55 5), (HNO3; 6), (HCI; 7), (HCOOH; 8).

Table 2. Variation of surface color change after exposure in artificial rain and various 0.1 M acid (4 E*ab).

artificial rain H,SO4 HNO3 HCI HCOOH
*L -7.05 -8.63 -4.61 3.33 7.28
Renaissance wax *a -6.45 -6.21 -4.99 -4.44 -13.11
*b -6.46 -10.87 -1.95 -2.54 -19.38
AE*ab 4.89 15.15 7.09 6.47 24.51
*L -3.80 -11.42 12.00 15.76 -1.17
*a -5.01 -7.03 -38.98 -37.23 -3.26
HAC-S wax *b -6.84 -5.43 -26.03 -15.87 -8.87
AE*ab 4.47 14.68 48.40 43.47 9.63
*L -12.04 -4.49 14.13 24.43 3.55
Butcher's wax *a -6.15 -6.20 -40.25 -37.25 -8.81
*b -9.58 -7.60 -26.57 -13.14 -14.5
AE*ab 5.61 10.91 50.29 46.46 17.44
9 otAE A7l = =83 A O Z B 4 QI Table 3. Variation of gloss after noxious gas test.
SO, NO; H>S
3.2, M AHAtO| Hig} Renaissance wax -0.7 -1.8 -4.3
HAC-5 wax -1.1 -1.5 -7.0
7hA BA AF Aak vehd A HES B A HEE Butcher's wax -1.6 -4.7 -1.7

Table 1] eIt 227} I8H 27]9] AAkS Renaissance
Wax7} FEE 79 L: 34.81, a: 11.89, b: 15.850]Q03, HAC-5 & A2 AAF #i3kE Ho|al, HAC-5 waxe 7 & A4
Wax:= L: 35.77, a: 12.00, b: 17.090]9)2™ Butcher's  H&E UEHSITH AMES &2 0.1 M9 4h5 o]-83F
Wax= L: 36.53, a: 12.48, b : 17.07ZF8 el 2 gigick.  #4 A& EH Figure 594 % & 4= 3l%°l, Butcher's
W3lE Aale Butcher's wax?] A< Huldos Must  waxT AT GAbof|A] ul$- 2 MAko] WSS Holx
];\1 71 etAR%E 23S Roln 9191w Figure 5904 t}. 23 Renaissance wax+ H| 1% A2 HIE EO]J_
2= 9JZ=0] HAC-5 waxs H,S 7hA0] o3t Ak wizlyl  Qlo] npo|laz agjxgdld S35 T4 g0 Ad B4
é}S}?]] Jehde & 4= itk A 7Aoo Y] ol Es Hlw A A2 e g Helrt
Q1F Z3-%-ol gt =& AlF o Al= Butcher's wax7} 7}
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Table 4. Value of variation of gloss after exposure in artificial rain and various 0.1 M acid ( £ m).

artificial rain H>SO4 HNO; HCl HCOOH
Renaissance wax -1.8 -4.8 -3.1 -1.2 -1.8
HAC-5 wax -4.5 -7.8 -1.2 -6.9 -6.2
Butcher's wax -7.3 -6.1 4.2 -1.9 -3.4
Table 5. Variation of thickness after noxious gas test ( £ m). 70 B Roraissance wax
[ HAC-5 wax
SO, NO, HyS 60- I Butcher's wax
Renaissance wax 5.8 4.8 4.8 T
HAC-5 wax 6.3 4.9 53 e
Butcher's wax 6.4 6.3 6.4 2 40l
3
£«
-10 o o
I Renaissance Wax g
94 [ HAC-5 Wax = 20
I Butcher's Wax =
-8 g
10
74
-6 04

1 2 3 4 5 6 7 8

Figure 7. Variation of sample thickness after exposure in
gas, artificial rain, and various 0.1 M acid : (SO; gas; 1),
(NO, gas: 2), (HsS gas; 3), (Artificial rain; 4), (H2SOs4; 5),
(HNO:s; 6), (HCI; 7), (HCOOH; 8).

Variation of gloss / [GU]
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wax 2| & HaP| HFZ o2 7R} A1519 2™ Renaissance

Figure 6. Variation of gloss after exposure in gas, artificial wax 2] ¥i3l7} 713 Zhe A2 oF 2 9)9iT}

rain, and various 0.1 M acid : (SO; gas; 1), (NO, gas: 2),

(H5S gas; 3), (Artificial rain; 4), (H>SO4; 5), (HNO3; 6), Figure 6914 & 5= 5%el, 0.1 Mo} Ah2 253t 3¢
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Table 6. Variation of thickness after exposure in artificial rain and various 0.1 M acid( x£ m).

artificial rain H,S0O4 HNO; HCI HCOOH
Renaissance wax 8.4 63.1 2.2 0.5 13.9
HAC-5 wax 54 43 314 32.6 42.0

Butcher's wax 19.2 31.2 15.4 18.1 73
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