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Table 1 Basic information of the Paraloid products®
Paraloid /Té RN SR (M) pH ﬁ;f/?b%&:alzfl ;C %EE\? *EF;;SS C
B-44 60 MMA/EA 140 000 1~2 9.4 15~16 1 500
B-48N 50 MMA/BMA 250 000 10~12 9.1 11~12 8 500
B-67 50 iBMA 60 000 3~4 7.3 11~12 1 500
B-72 40 EMA /MA 105 000 3~4 9.6 10~11 4 000

. B AL A 7] (The Dow Chemical Company) ‘B W R & {5 B (2017) 5 ® MMA = Methyl Methacrylate F 3 75 85 R H li§ ) » EA= Ethyl Acry-
late (NIF 2 £ 1) » BA=DButyl Acrylate( 42 T i) » iBMA=Butyl Methacrylate( 1 3L PN 452 55 T fig) » EMA= Ethylene Methacrylate( |l

HNIG IR LB

1.2 HSRHE

B B BUE & 19 Paraloid B g 5 74 B i A% 20 %6 (4 %5 8 »
R T TR ) 4 & 58 2V % (800 r - ', 30 min),
7 BB ML R WA . ORE R R U (20 96) Y in T B B B (75
mm X 25 mm) [ — i, A5 BRI A 25 (200 pom) B A i 35
W, TEEMRT AR EALE T 85862 A0 72 v i 8 22 A
TGP . o B R L P I K R VA TR (20 26) B 50
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F &AL AR A 20 I
1.3 5 xEAIWAHE
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KA 3NH A EEF= ) 3NH-310 Hi R RS 2 2 22 10 R AR
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N EIZE PRI SMIN268 Y BE B 6 % B S0k B i 0F 47 6 P B
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TR BRI 207, 60°H1 8545 I ) 7 ¥5 X BF i R A7 05, ok B
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Fig. 1 Color change and glossiness at 20 degrees of

the Paraloid products during UV aging test
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Fig. 2 FTIR spectra during UV aging test of Paraloid B-44
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Fig. 3 FTIR spectra during UV aging test of Paraloid B-48N
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Fig. 4 FTIR spectra during UV aging test of Paraloid B-67

(4)Paraloid B-72

B-72 J& i LT % iR 2 5 CEMA) FI TR 45 82 B g (MA)
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FLH M BERT 24 (2 984 1 2 951 em ), i 1 723 em ™ " Ab Wk
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W 1474 em™ ' g EMA i) C—HCH,) 1A X FR S il P

— ke 2984
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JLF B AL . A HGE NI FE e A A P B-72 19 2k
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Fig. 5 FTIR spectra during UV aging test of Paraloid B-72

2.3 RZBUEERHBBLIELEENN

3 3 B8 TR ARG L CCD R LUE — 28 40 7 43 TP L T
RRMNERE T C=0 fAMIX & ik, f13k 2 a5 4 Fb
Paraloid T 47 iR 16 25 A1 R} B8 47 5% 41 e IR IF 0] B9 094 G R Bk 4
BRI, J5 T m pta 3. Ot Bw 01 0 45 By T Bk
WA SO0 A B R I A T e A D B Bl L 2P
B ANy T CO, S5 TTREE O B A RE 1< . E 55y
JCEAA SN i . BHTR IR T E 2RSS (R TR

BRI, JEWIRERR BB W . % 3 Box, &3 3 864 h
A, BRI Paraloid &7 H B-44, B-48N Hl B-67 Ay £L
SRIETEGE AR - BRI S A T T 2 A Y D A A
N, A C=0 W5 FE 5 i FEAIG . Fa A0 3 B i 2 A P[] 42 4
B G, Hoh B-67 32 2L AT Y W e 0% B EE R R B £
BMA FREFIEER C=0 (1 721 cm D MREEHL ERHEALT
51.95% ; B-48N Wsf BEAS AL /NF B-67, 1 721 cm ' U8R i[5
8T 32.2%; HCh B44, SRIEWEIRBEFRALT 36. 97205 i



BTl Eiz

Jik 4§ : Paraloid SCHI PRI BTRDOEZ LRI LLAM G E BT 5 2179

B-72 WS U 530 3 A8 AL DR AN T 8 o gk Tk g iR BE IR T 5. 96065
BEWT B-72 Wi A P e fec

% 2 Paraloid R 74 8 R E LRI E TR EEH(CI)
Table 2 Carbonyl index (CI) of the Paraloid products

at different UV irradiation time

PR B AL AR H(CD

2R 0h 336 h 1680h 2352h 3864h
B-44 3.42 3.19 3.175 3.123 3.189
B-48N  3.382 3.386 2. 866 3.132 3.209
B-67 2.921 2.862 2.81 2.713 2.818
B-72 4.094 3.558 3.53 3.603 3.335

" Cl = Aisoo~1650/A1as0~14605 1 800 ~ 1 650 em™ ! b $i 3
(C=0) [y E 257 {5 ]

& 3 Paraloid # BB L SMRWGEE (D)
BE S BR Bt iE] (¢) B9 4K
Table 3 The change of infrared absorption intensity (D,) of
carbonyl group at different UV irradiation time (¢)

Wk C=0 (1721~1723 cm ") LLAMRCHEE (D, / %)

4 0 336 h 1680h 2352h 3864h
B-44 0. 00 —29.69 —30.86 —37.41  —36.97
B-48N 0. 00 —19.58 —26.54 —27.18 —32.20
B-67 0. 00 —12.11 —42.19 —51.37 —51.95
B-72 0. 00 —7.75 1.59  —10.54 —5.96

E: Di=A/Aqs Dy JZLLSMEAEWE AR X 88 BE S A, S & AL i) 09 ¢ 1
1721~1 723 em "W OGRE . Ao AR BAHEM 1 721~1 723
em™ RO

B Y A R AT S B NS A B BB AN ) L A SR A1 IR 4
A A S PN (R 6 A e SR P Y oy A AT A B
MR . 4 FHPUIGTR I SR & b . B-67 S 4l B 00 1 3R W 2k
PR IR 5 T s GBMAD » IG5 57 80K o T 3k B0 B g
5, MW e s FIROIEE S A IE T 56 (BMA) i) B-48N
KRR, (HAH LT B-67. B-48N it BMA B AL 5 SR
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UV Aging Characterization of Paraloid Acrylic Polymers for Art
Conservation by Infrared Spectroscopy

GONG Xin"*, HAN Xiang-na'* , CHEN Kun-long'

1. Institute of Cultural Heritage and History of Science & Technology, University of Science and Technology Beijing, Beijing
100083, China

2. Yan’an Institute of Cultural Relics, Yan’an 716000, China

Abstract  Paraloid is the trade name of a series of acrylic resins. Paraloid products are one of the most useful materials in
cultural relics conservation. which is usually applicable to a wide range of artifacts for consolidation, sealing and bonding.
Among these products, Paraloid B-72 is the most representative one, widely used in art conservation at home and abroad. There
are many reports on application cases, performance evaluation and aging mechanism research of Paraloid B-72. However, the
other Paraloid products are obtained less attention due to limited domestic applications, and the aging performance research has
not yet been conducted. This paper systematically evaluated the UV aging performance of Paraloid B-72, Paraloid B-44, Paraloid
B-48N and Paraloid B-67. By using infrared spectroscopy to track the molecular structure changes during the 3864 h UV test,
the aging mechanisms of these Paraloid products were further discussed and semi-quantitatively characterized. The results show
that among the four Paraloid acrylic resins, the color and gloss of B-72 do not change significantly before and after aging test,
while B-48N and B-67 color change greatly, and the gloss of B-44 decreased the most. During the aging process, the chain
scission reaction and a certain degree of cross-linking reaction occur inside the acrylic resins, which is manifested in the
weakening of the absorption of main functional groups and the increase of the carbonyl index (CI). According to the semi-
quantitative results of the relative intensity of the main functional group absorption peak C=0, it can be reflected that B-72 has
the best photostability. B-48N and B-44 perform slightly better than B-67. B-67 may be due to the low tertiary hydrogen bond
energy on the isobutyl group, which is easy to absorb UV spectral energy and produce free radical oxidation reactions.
Therefore, B-67 has the worst light aging resistance. In the comprehensive evaluation of the light aging performance of four
Paraloid acrylic resins, B-72 has the best light stability, followed by B-44 and B-48N, and B-67 is the least suitable conservation
material for outdoor cultural relics. The conclusions of this study are expected to provide some scientific suggestions for the first-

line cultural relics conservators when choosing Paraloid acrylic resins as the conservation material.
Keywords Paraloid products; Acrylic resin; B-72; UV aging mechanism; Art conservation science
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