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Abstract Wettability & a very m portant surfice property of water treament filtermedia The lpophilic and hydophilic prop erties of anthracite b auxite
ceram ic and m agnetite partickswere studied by using a dynam ic osmotic pressure method, which is based on theW ashbum equation. The reproducbility
of the dynam ic osnotic pressure methodwas good w ith bwer than 10% error W hen the partick sze distrbutonwasbeween Q 6 mm and Q 9 mm, the
Lipophilic H ydophilic Ratos (IHR) of anthracie bauxie ceramic and m agnetite particles were 2 511 1 748 and 1 317 regpectively which shovs
that anthracite is themost lipophilic and m agnetite particles are the lkast lipophilic of these fitermedia XPS and FT R results show that the lipophilic
and hyd rophilic differences of anthracite bauxite ceram ic and m agnetite particles could be ascrbed to differences of their surface cham al structure
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Table 1 Characteristics of hexan ethylene and debnrzed water at 20C

/ /
(mN m™3 ) (mN m™ ')

0. 937 235

1. 002 72 8

;3. USB-4 0

;3 CYBIW
;5 )

Fig 2 Schenatic diagran of hemeasuring system

W ashbum

33 R A

( Prestdge et al, 1996 2000 Smon etal, (0 6~
2000). , 0. 9mm ), W ashbum ,
; . 20C 2
1 2
32 BN EAKE ;
CYBITW - ( (SieboH et al, 1997).
) USB-4. 0 2
2
Tabl 2 Partick size density and vo hme fraction data for filterm ed ia
fmm /(g an™?) /g /an o}
0.6~09 1 50 9. 00 10 50 Q 7279
0.6~09 350 13. 00 10 50 Q 4506
0.6~009 4 50 16. 61 10 10 Q0 4655
: O ( Prestidgeet al, 2000, Smon et al, 2000).
W ashbum : : 4000~ 400an” ',
: Q Olan” .
’ ’ 4 (Results)
; . 4 1 JriE AT B
. 7
34 REXRE ) ,
PH £ 5702
(XPS) .3
, Ka, 14kV; BRUKER 5 . 5
IES66V. /S (FTIR) 324 68 £18 52,



558

3 71%, 10% , ,
25000
, —a— HIALEE
20000 - —— BT
’ 5 —— JoRMK
5 £ 15000 -
3 10000 |-
25000 - 3 5000 |-
20000 - 0 1 1 1 1 )
. 0 20 40 60 80 100
£ 15000 [ itk /s
E 10000 [ 4 g i
B4 EBFAMIMERNEEHZNEER
5000 + Fig.4 Linear part of wetting curves of deionized water
0
0 10000
W /s 000 - o gmREME
ol e
3 20C o~ B
(2C) E 6000 o FAMK
Fig 3 Reproducbhility tests w ih de onizd water over bauxite = 5000 F
ceram ic at 20C 4 4000 -
3000
Sl Sk 4 2000 +
4 2 MRE R 1000 |-
0 1 I 1 1 1 ]
4 5 3 0 10 20 30 40 50 60
. 4 5 itk /s
ke o (11) ! BS FEMX 3 HRMREEENEER
3 B 3 Fig.5 Linear part of wetting curves of hexamethylene
3 LHR
Table3 R esulis ofwetting kinetics and IHR values of the three filermedia
RZ
/mm IHR
k, R k, R{
0.6~0.9 191 30 Q 916 173. 26 Q 9934 2 511
0.6~0.9 324 68 Q0 964 204. 68 Q 9902 1748
0.6~0.9 279 36 Q0 941 132. 68 Q 9940 1 317
LHR 2 511 1L 748 1 317 .
, , 43 K®E A
431 XPS% XPS (6,
. (1D B, 3
40000 - ippe LR T 000
35000 - 20000 50000 |
3 L \ L
30000 I 40000 40000 -
00 30000 - i
20000 |- o I ‘ g 30000 - ‘
& 15000 ‘ R 20000 - w‘l ’ = 20000 -y l
[ | L L \
10000 : \ 10000 |- LY 10000 "‘“"“'{wk_\
5000 ootk r \"-'“J .
0F 0r
oFy vy [T WA WU R B P S RSO N [ O |
1000 800 600 400 200 0 1000 800 600 400 200 0 1000 800 600 400 200 0
YEEHE eV L5E0E eV S0 eV

6 3 XPS
Fig 6, XPS spectma of the, three filtration medin



559

3
Si(109 2&7) O (539 2&V) C —CH, . 1641 13an "
(291 6eV), 4. 5% 21 13% C=¢C 3496 31an '
70. 6% , Fe Al ( , 1989). ,
Si(109 66V) O(539 6&V) Al 453 19an ' S0, , 603.61 636.39a '
(82.0eV), 15.4%8% 61 86k A 1O, 1081 87an ' Si—
15. 02, Fe Ca 0—Si , 3448 09am” ' :
Si( 111 2V) O (541 6eV) Fe , 453 19an” ' SD, ,
(720. 8eV), 13 3% 70 97% 700~ 500an "' FesOs, 989. 30an” '
o- 9%, Ca Al S0% , 3652 52an” '
432 FTR#R 3 1 (. 1982).
7 , 539 97an Fe, 0,
1033 65an” c—cC , 1430 92an”
| FoRA R l‘.mﬁ/\\ BT
= = \/\ = ’w\
= = s \
n [ 1
| \J \
I\ V
e [ W RIS T R T T T el g ot l b b Ll o ) U TR SORY S A VY (3L T S TN
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000 4500
¥ /em™! P ¥ /em™! ¥ /em™!
73 FTIR
Fig 7 FTR specira of the three filiration med ia
XPS TR , 3 FEHNF FTEEAR, KRB X 80/ K. Email changqd?
, , @mail Izjtu e TEL 0931- 4956932
S0, A10; ’ (References):
SDz F%O4
> S ChbowskiE PereaCampiE 2002 Problens of contact angle and solid
surface free energy detem mation [ J]. Advances i Collide and
’ LHR Interface Sci 98 45— 264
V C 1982 [M].
X FamerV C. 1982 The Infrared Spectum of M nerals [M ]. Beijing
5 (Conclusions) ) o
Science Press ( in Chnese)
1) 06~ 09 Hanraoui A, Nylander T 2002 Analytical approach for the Lucas
Washbum equation [ J]. Colbid and hterface Sci 250: 415— 421
’ . 2003 W ashbum
, 10% , [1. . 22( 5): 48—50
. Huang X F, Gong F Z 2003 M easurament of Contact Angles of Solid
2) ITHR Powder by Washbum O snotic Pressure M ethod[ J]. Research and
2 511 1 748 1. 317 Exploration in Laboratory, 22( 5): 48—50( in Chinese)
Labajos-Broncano L, GonzmlezM artmM I, Bruque JM, etal 1999 On
’ 3 ’ the Use of W ashbum’ Equaton n the Analyss of W eichtTme
) M easuran ents Obtained fran Imbibitions Experinents [ J]. Joumal

of Collide and Interface Science 219 275— 281
. 1989 [M].

(EE (19—, B ER, ER, T ENET



560 29
LuY Q DengZ H. 1989 Practical Infrared Spectum Analysis [M . surface analys® studies of sphalerite particles [ J]. Mmenk
Beijing Electionics Industry Press( in Chinese) Engineering 9(7): 727—741
Prestidge C A, Rakton J 1996 Contact Anglk Swudies of Particulate Washbum EW. 1921. The Dynam ics of Capillary Fw [ J]. Physical

SulphideM merals [ J]. M merals Engneerng 9(1): 85— 102
Prestidge C A, T satouhasG. 2000. W ettab ility Stud ies ofM orph ine sulfate

Powders [ J].

201—212
Siebold A, W alliser A, Nadin M, et al 1997 Capilhy rike br

htemational Joumal of Phamaceutics 198

themodynam ic characterization of solid particle surface [ J]. Collide
and Interface Sci 186: 60— 70

Siebold A, Nawdin M, Schultz J etal 2000 Effect of dynamic contact
angle on capilhry rie phenanena [ J]. Collide and Interface ( A:
Physicochemical and Engineering Aspect), 161 81—87

Simon M I Susan H, Smon B 2000. Contact angle measuranents of
iron ore povders [ J]. Collde and Interface (A: Physicochenical
and E ngineering A spect), 166: 203— 214

Sybrahmanyan T 'V, Monie M B M, M iddea A, et al 1999. Contact
Angle of Quartz by Capillry Penetration of Liquids and Captive
Bubble T echniques [ J]. M mnerals Engmneerng 12 ( 11): 1347
— 1357

Syb rahm anyam T V, Prestige C A, Ralston J 1996. Contact angle and

Review, 17 273—283
R s . 2007.
[J] , 58(2): 269—275
Y ang BW, Chang Q, He C. 2006. Capilhry Rise for Them odynamic
characterization of wastewater treament fitermedia[ J]. Joumal of
Chen ical Industty and Eng ineering 58(2): 269—275( in Chinese)
N s , . 2006. W ashbumn
[J]. , 26( 11): 1792— 1798
Yang BW, Chang Q He C, etal. 2006. Using W ashbum Dynamic
M ethod © Study the Lipophilic& H yd rophilic Prop erty of W astewater
Tream ent F ilter M ed [ J]. A cta Scientize Circustantiag 26( 11):
1792— 1798 ( m Chmese)
s s , . 2006 [J].
, 26(6): 723— 726
Yang B W, Chang Q Zhang Y, etal 2006 Exprimental Sudy of
Wettability of W aler Treating Filraton Meda [ J]. China
Enviroomental Science 26(6): 723— 726( n Chnese)



