5 24 B 2 1 [ - Vol. 24,No. 2
2021 4 4 J JOURNAL OF BUILDING MATERIALS Apr. ,2021

XEHS:1007-9629(2021)02-0399-06

KRG ERBERBY BURHE

ARGERR, KB, LA A
L. L 78 S R 2 BT 5 4 A B ) 3 3 DX 28 B S 5 0 B R S AT M TR A B
g TR 0300065 2. 11174428 AW BHEBF & A WA 11198 KJR 030032)

BE. AMARSEDFRFPHT RBERARKS T RATASLAB S T FA,RAGXEZ . AEETE
METHHFBAERRBZKE R TaREE &L, 5F 25 8 A F Fick, Langmuir 3 #8223 2 o8 I8 w &
HFAME . DM T ROT RAITASKE B HEAsRAGMMEE ZREAW . KSEHTFEPALEAW
B bX2ABE LV #T 454 Langmuir ¥ AR ;2 K4 30 F B b 69 K53 30k Bk
BoAKRSAE MEZKEEGEK, B HFRFEEEKSBEIG mm G A Trodfe; & B ief
BARFE KSPBMEAKE D ERATIEMALR .  AMAKLS BAMAKZILE G FRIGRRE
KEZRIBWHELERE R

KERE: BHEAY: Koy T2E; FHER

FEDES U416 X EAARERD A doi: 10. 3969/j. issn. 1007-9629. 2021. 02. 024

Moisture Diffusion Property into Asphalt Film
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Abstract: In order to investigate the moisture diffusion property into asphalt film and analyze the relation-
ship between moisture diffusion parameters and asphalt components, the gravimetric method was used to
determine the moisture uptake profiles of asphalt film immersed in distilled water at different immersion
times. The moisture uptake profiles were used to fit the Fick and Langmuir diffusion models. The correla-
tion between diffusion parameters and asphalt components was analyzed. The results show that there are
two different states of moisture in the asphalt film, mobile phase and bound phase, and measured data of
moisture absorption conforms to Langmuir diffusion model. In the initial stage of immersion, moisture dif-
fusion into asphalt film is mainly mobile phase moisture. With the extension of immersion time, the bound
phase moisture into the asphalt film increases and gradually becomes saturated. The content of asphalt was
positively correlated with the saturated moisture absorption, and the ratio of adsorption coefficient to de-
sorption coefficient was linearly correlated with the saturated moisture absorption.
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Table 1 Basic properties and components of asphalt

Penetration Ductility Softening

Asphalt (25°C 100 g.5 5)/ (10C)/ point w(asp}zaltene)/ w(p'olar w(nal?thene w( satur/ates)/
€0. 01 mm) om (R&.B),C % aromatics) /% aromatics) /% %
A-1 83.5 88.0 46. 0 12.3 38.6 36.5 12.6
A-2 66. 1 14. 8 50.5 6.3 52.1 31.7 9.9
A-3 70. 3 73.1 49.0 19. 6 41.9 32.4 6.1
A-4 65. 2 15.3 51.0 4.7 49. 6 42. 4 3.3
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Fig. 2 Moisture uptake profiles of asphalt films
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Table 2 Fitting results of moisture diffusion parameters of asphalt films

Asphalt m../ % D/Cem” » s71) v/s7! B/s™! D,/(em® + s7)
A-1 5. 809 2.045X 107" 2.571X107° 3.535X107° 2.612X107"
A-2 1. 221 4.037Xx 107" 4.616X107° 3.782X107"° 6. 480X 107"
A-3 6. 832 1. 645X 107" 2.507X107° 3.046X107° 5.393X107"
At-4 1. 301 2.356X 107" 5.771X107° 2.890x107° 3.793X 107"

22 nf W BT Fick A2 A5 4 fHE
BRI KA BB % D 2 1. 645 X 1071 ~4. 037 X

107" em? /s, 3 F Langmuir £ B4 3 5 5 B &K
AP B R D, R 2.612 X 107" ~ 6.480 X
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Fig. 3 Model fitting of moisture diffusion into asphalt
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Fig. 6 Relationship between asphaltene content and saturated water absorption and adsorption coefficient of asphalt films
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