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EXPERIMENTAL STUDY OF OSMOSE
RATE FOR POROUS CERAMIC

Sun Huixian Du Shengtong Zhu Wenjie Liao Yu

(Dept. of Aeroengine, Northwestern Polytechnical Univ. , Xi'an, 710072)

Abstract: The experimental study for osmose rate of porous ceramic material with
three different porosity has been carried out in this paper. According to the siraight cap-
illary model, some performances (pore average diameter, ratio surface area) of porous
ceramic material are estimated. Some experimental results obtained are primarity ana-
lyzed and several problems which have to be further investigated are presented.
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Table 1 The size of porous ceramic test piece and its porosity and density

Group and | Thickness Diameter | Dry weight | Wet weight Volume Density Porosity Average

number of L d m m, v e ¢ porosity

test piece (mm) (mm) (€3] @ (rmm?) (g/cm®) ) ;ﬁ (%)
T113 15. 19 38. 62 39. 22 42.78 1. 78104 2.20 20.0

No.1 | Ti23 10. 44 38. 60 26.52 28. 86 1.22X104 2.17 19. 1 19.7%
T133 4.76 38. 60 12. 27 13. 39 5.57%10% 2. 20 20. 1
T213 15. 22 39. 06 36. 80 41.74 1. 82104 2.02 27.1

No. 2 | T223 10. 48 39. 08 25. 06 28.52 1. 26 X 104 1.99 27.5 26.9%
T233 5.52 39. 24 12. 65 14. 40 6. 68103 1. 90 26.2
T313 15. 16 39. 06 32. 63 38. 68 1. 82104 1. 80 33.2

No. 3| T323 9.94 39.10 20. 98 24. 93 1. 19104 1.76 33.1 33.6%
T333 4.76 39. 26 10. 20 12. 1% 5.76 X 10° 1.77 34.5
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Table 2 The osmose rate of test pieces

Porosity Area Thickness Pressure Volume Ratio Volume | Osmos rate
Test piece &6 A L difference of flow of flow K
% {mm?) (mm) Ap (X10°Pa)| q (ecmi/s) |g (cm?®/s-cm?) (Dacy)
Ti1l 1169 15. 34 0. 37 0.156 0. 0133 5.53X1072
Ti21 19. 7 1170 10. 14 0. 37 0. 210 . 0179 4.92X10°2
Ti131 1176 5.06 0. 36 0. 301 0. 0256 3.60X10"2
Tzi2 1196 15. 20 0. 37 1. 45 0. 121 4.98x 107!
T222 26. 9 1199 10. 48 0. 37 1.59 0.132 3.76x 101
T232 1203 5. 00 0. 37 2. 63 0.218 2.95x%10"!
T211 1196 14. 90 0. 37 5. 63 0.470 1. 90
T321 33.6 1198 10. 44 0. 37 6.43 0.537 1. 51
T331 1201 4.76 0. 36 B. 97 0. 747 0. 99
1

MFE2HRBLERAUEH RN FLBEN 19. 7% KE 33. 6 AT, BER K HM 3.6
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Table 3 The average diameter and ratio surface area of test pieces

(smose rate Porosity Average Ratio surface Density Ratio surface
Test piece K é diameter area o area
(Dacy) % d (pm) 2 (cm?/cm?®) (g/em®) Sy (cm?/g)
Ti11 ~ 5.53X10°2 19.7 2.98 2. 64X 103 ) 2.16 . 1.22X10°
Ti21 4.92X107¢% 19.7 2. 81 2.80x10% . 2.19 1.28X10%
T131 3.60x10°%2 19.7 2640 3.29x10° 2. 07 1.59x 103
T212 4. 98X 107! 26.9 7. 65 1.41x10° 2. 02 0. 70X 103
T222 3.76 107! 26.9 6. 64 1. 62X 10° 1. 85 0.83x103
T232 2.95X107! 26. 9 5. 88 1. 83x10° 1.87 ©0.98x10%
T311 1. 90 33.6 13. 36 1. 01 x 108 1.78 0.57x103
T321 1. 51 33.6 11.91 1.13x10° 1.76 0. 64103
" T331 0. 99 33.5 9. 65 1.39%10° 1.77 0. 78X 10°
M 3 B AT LU i

(D REEHERYHTEBENER ML TFHERKBE 2~14um ZH ., ALEEL
K, HEHARFHEREAK. s~20%H0t d=2~3um, $=27%8f d=5.8~7. 7#m’ =
34% 8t d=10~14pm,

(2) MEZAEE KA RT3 KBAE 1000~3300cm? /em® Z i, S, KB 590~
1600cm®/g Z [a] . fLB-F EAR /D, KR ERAK . HHBHE R & R UM T BIE.
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(1) ztjdﬁ%itﬁ%@,. MiE T ALBREE 19U~ BENBELSAXFNBEE. M
ERHEERMEANTEERE (3.6~5.5) X107?F 1~2 A7, FLBIRM KA, 2EXHBHE.

(2) HILBEHR 6=20% B K 1k 4 ¥ 1o-=5$ﬁi+ﬁ‘%’b=1. 013X 16° Pa/cm, 4G 1 cm? i@
HBMEAE ¢ HF 0.026 cm®/em? » s, XPMFEM TERELHBRA/ND, EHAREBALIE

BRI LR E, 1&‘*%?2&%5&%1‘2‘*‘4&‘]3&& o S A AR K FL B SR B 9 3 R —
(1=KEL01E: 0% 3 <8
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3pm % 10~14pm, B F BB/, BiLEMmaE HRE, HE & B ok JL+ B . o] LIHERT,
XA EZ AR ESFHESTERRME 2 AEMN.

(4) BEZAAN NEREFILEZR 1000~3300cm?/cm®, IMIFLBERME KHHNEER,
ERRMAL S ERKMEAC  YARBFEEN G TREKANELE, SFERMNE
J1. ¥8BH 10pm @S HE ™ 4 B9 B0 70T 3K 4600Pa, X TEE S KBRMA R 5. Hik
RMEBMEZAEANRINERE - NE2NEE, JFEE—LMUHR.
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