
,
!lI .:! 1

Yi1,nn

PRINCE OF SONGKLA UNIVERSITY
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1) !'VHJt'l'l ~'1H)1q!f1t'Wfll'HHJnm.J'lJ'I~'lJ'lJfil'Ifl·H)':)~H"lffl'1'1'I'lJSlurry '1HNR-100 grade Titanium Oxide t'W'Wl"l1.:)lJ

, ~.
tl'4illfl'lltN Titanium Oxide 'Il'Wl~mfiv 40 /-lm !tlVf1~ 20 i~V'l.h'l'l'Ufl i~V1;;!fl~tl.:)mtl':)'Ifij~ Plate-and-Frame

'Il'Wl~!gfl ml~Vilfil'I'I'1~fftl'lJ~fl11lJ~'Wf1~~H"l Nf1fil'I1!fl'Il~11;;tl~f1 'Vi'lJ11fl11lJ~1'W'I'11'W'Iltl.:)!ti'flmtl.:)(a) 1'W

mhv kg/m ~'W~tlfl11lJ~'Wf1~1'Wfil'Imtl.:) (M) 1'Wmhv kPa mlJfflJfil'I a = 1.98 xl 012/1PO.26 fl11lJ

~1'W'I'11'W'Iltl.:)N'lmtl.:)ijfhm~v 6.56X 1011m-1 Uf1~ff~ri1'WJ1'1'1Ufl'lltl.:)!ti'fl1ilVfl~tl!ti'fl1!,r.:)ijrilm~v2.23
~

•• d. I 3 0 d I 3"
'I'I1flR-IOOgrade Tltamum Oxide lJfl11lJ'I'I'W1U'W'W(Ps) 4230 kg/m 'WllJfl11lJ'I'I'W1U'W'W(p) 995 kg/m fl11lJ'I'I'W~

-4 .dI: .o=::t. 0 ~ 91 ~ " I d CiI 91 ~l d.(Jl> 8.5X 10 Pa.s UH~':)N1 (oJ 0.072 N/m Uf1~fil'l'l'W~t'l'lillV t'W'lftl':)11':)'I~'1'111':)tl'4illfl'lltl.:)U'Il':)t'W1flfl1uVfllJ
~ ~ .

m'Vil~'\.h (Filtrate) umfltl~!'yhu'W 'Iltl1'l1''Yh'W'I'I1fillJ1f1'1ltl.:)!ti'fl1!'l1'.:)~tlU1lJlm'lltl':)!'I'If11Vimtl.:)i~(C) 1'WSlurry
•• gJ

Uf1~fl11lJ'Vi~'W(Porosity, 8) mf1fJ'Iltl':)!flflfl'Itl.:) (IO fl~U'W'W)
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2) ~f) 1M''Yh'W1~~m,jCl~f)~Slurry uCl~1l1mf)~~'1~'J~'l.J'Hh.lrilm1J~f)~ I) !~f)til'l1'WfI'JltJCl~!VtJfI!f1~f)~mf)~'In1,wh~"l. "
~11J!1f)'W'1~~f) '1,jU

~ I '" I ,.a do J! 4 ~9J .4o..:::to 4 0 QJ iii d

2.1 'Vl'W'Y1~f)~Ji'llmf)~!1Jf)!'I1!f1'Jf)~mf)~'I1'WfIHorizontal shell and leaf!1Jf)'Y11~1'WU'lJ'lJfl111JfI'WClfl!'Wm'Jmf)~f1~'Y1

70 kPa !~f) "H"1~~f)~!'I1Cl1~mf)~'1~ (Filtrate) 2 m3 !rlf)1~!1Cll1'Wm'Jmf)~ 2 ~111J~ iifh1'l'h1f1 (15 f1~U'W'W)
CiI iI .4 oCll ~ ..:::t,l .JG) 3 0 QI

2.2 111f1!'I1!f1'Jf)~mf)~'I1'WfIHorizontal shell and leaf"lf~1J'I'l'W'Y1!'Wm'Jmf)~ 100 m UCl~'Y11n'WU'lJ'lJf)~'Jlm'Jmf)~

f1~~ 1 m3Jh 1f1tJfI111J~'WClfl1'Wm'Jmf)~~f)~iifh'11i!n'W 500 kPa 'J~tJ~!1Cll1'Wm'Jmf)~\l~~nf)~U~Cl~f1~

(Batch) iifh'Yh1f1 (10 f1~U'W'W)
GI 91 ~ oCIt, .d: o:::t .1!' cI QI'

2.3 'I11f1!'I1!f1'Jf)~mf)~'I1'WfIVacuum rotary drum "If~1J~'Wlf1!n'WN1'W':T'WtJf1Cll~2.4 m. f1111JtJl1 4.5 m. ~1 Drum ~1J

I~ 9J 9J d.. 'i' ~ 9J '" ~ '"
f)~!'W Slurry 'Jf)tJCl~ 30 'I1~'Wfl1tJfI111J!'J1 3 'Wl'Y1/'Jf)'lJ(mpr) !f1tJ!'lffl111JfI'WClfl!'Wm'Jmf)~ 70 kPa f)~'Jlm'J

'1'11Cl~f)~~f)~!'I1Cl1hl'(Filtrate) 1'W'lh~~!f1~f)~mf)~'\';'~1'WU'lJ'lJ Steady-state iifh1'l'h1f1 (10 f1~U'W'W)



3) t~flM Slurry ~lmltJ~~t~tJ~l'Ufhm1J~fl~ 1) ijm':im~'lltJ~1"lfl~fl'4f11fl R-IOO grade Titanium Oxide flth~. . "
ffihu"1Jfll'UnmH:U~ Complete suspension nfl'Uli'l~{jfl'Ut~l':i~'IJ'lJm':imfl~ ~~ijm':i~~~~t:l~fl1'U~U'VIHm~'IJfln

fl111J~1~l!fltJn':h 5 m31Mfl111Jt~1':ifl'IJ1'Um':im'U (N) ~fl~lifh 1.20 t'Vil"lfl~fl111Jt~1':ifl'IJ1nq~ (Nc) "lfll11''Vil'U
G(91J! 0 QI I 0 do QI .d.G( 31 ••. 1 91 g!.", G( QI

1'II'1Jflm'H'U~~~n~11 m'H'U~':iltJ~~tM~"lfl~(Hm'U'VI I'll u':i~nfl'IJ~1tJ "l'Ul~tff'UN1'Utl'UtJn~1~fI1tJ I'U (D,) ':i~~'IJ

"m':i'lJ':i':i~Slurry (H) ~1'U1'UH~~fl111Jn~1~"lfl~ Baffle (1) ~lH'Htl~m':i~~~~l'IJVl~m'U (E) 'IIij~H~~ntJ~~t~tJ~

"lfl~l'IJVl~fi1'U (fl111Jn~1~ fl111JtJl1 'H~flll1Jii~) fl111Jt~1':ifl'IJ~H;1'Um':in1'U (N) H~~fhnHl'U~'U~l~l~ (p)
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4) 'H1mhf;){If)1'W1fl111'j"1V'cl~I~vflfitil'H'Wfl H1'W fl1tl111';;el'¥i3) 111H;1 'Wnm~lleJ1mfl'Mllfhl1 (';;m"M'll,j~vmlflii-

mVfll'VI'IJeJ{lJ'l eJ~1'Wfl1tllll';;eJ~ 1) 1flV~fli{l~1m~'il1VeJ1mfl' (Sparger) ~{Iii'IJ'W1fll~'W~1'W'1'W6n'cl1{1,liJfl

(Orifice) 0.4 mm. ti1'H'Wfl1M'eJ1mfl'~{leJ'Wl';;1 ii~m1m'j"'1'H'cl250 m3Jh fI1111'H'W111U'W1.15 kg/m3 fI1111'HUfl

1.8X 10.5 Pa.s 'lJeJ1M'vi1'WfIlfl'Hll1V'IJ'Wlflm ~V'lJeJ{lvleJ{leJ1mfl'~eJeJn'il1n~1m~'il1V 1l'cl~ti1li{l{ll'W~H;1'Wm'j"I~1l
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5) N'Nli~i'l.J'vi~fl1'WPl~ffll1f1'.i'j)J';jlVl1,j ~ i~m)fll!tJtJ i tJ~M1'W'l.hdY'YIn.f)1'1'lff ~'lfii~i mi um: i~'ti lfll'j'YI~fffltJ i tJ~~~ ~ ~
fl1'W~'WmJtJ (Prototype) i'W,rfl~uB,j~fll'j !~fllhN"'fll'j'YI~fffltJ i ui offflflfll! tJtJu",~~~~~ hAti~fl1'W 'IJ'W1~ il1qj~ UJ

!II 11 '1' '" !II d 91' "D : ~ ~ ~t1111J~Mfll'j'IJfl~~fl"11 I~VtI~fl1'W~'WUtJtJ 1J'IJ'Wl~!ff'WN1'W,:!,'WVfl"'1~( t) 24 em. m'j~'Wl"l1~!tJ'W'lJfl~!l1"'11'Wfll'j

i",d QJ 91 QJ Q '" 0 QI GI QI do 9! I 0'

'YI~fffltJ 1'Y1'j~~tJ (/l) 30 em. 1l1flfl'WtI~ 1J Baffle fl11~ 2.4 em. 1l1'W1'W3 ~1 ItJVl~fl1'W1J'IJ'Wl~!ff'WN1'W,:!,'WVfl"'1~

(Da) 16 em. ~~~~i1'~~~fl"'l~ti~ lJ:~fl11n''Wti~(E) 8 em. N"'fll'j'YI~fffltJti~fl1'W~'WUtJtJ~t1111J!~1'jfltJ (N) 900 rpm
~ .

VltJ11~fl~iofffh;rHl'Wi'Wfll'jfl1'W (p) 70 W u",~ioff!1"'li'Wfll'jNff1J1l1flfll'j1~t1111J!~1J~'W'lJfl~ Tracer i'W'\.hfi~~

~W'l mvi'Wti~ 0.81'Wlfi (s). ~ .
l11flti~fl1'W 'IJ'Wl~il1qjfill~flMUtJtJU"'~~~~~ i,r~fll{' ij'IJ'W1~!~'W~1'W,:!,'W6fl"'H5 !vil'IJfl~ti~fl1'W~'WutJtJ !~fl i off

.o:k .c:I • 3 <l9 61 9J " .e:t QI

fl1'W'lJfl~!l1"'1"l1~1Jfl111J11'W1U'W'W918 kg/m fl111J11'W~0.0024 Pa.s u"'~ 1'lf!fltuCV1'IJfl~Reynolds' number !~V1fl'W

!rJ'W~l'Wi'Wfll'j'IJV1V"h'W (Scale-up) t1111J!~1'jfltJ'lJfl~ itJ~~fl1'W nl""~~l'W~i offU"'~!1"'l i'Wfll'j Nff1J'lJfl~ti~fl1'W

'IJ'Wl~il1qj ijfhvili~ (20 fl~U'W'W)



6) N.:JVJ'jl£Jfl1J(Sharp sand) iifl111JL~'U'YlHnfl1J(fA) 0.67 'IJ'Ul"Lrl''U~h'U~'U6nfll.:Jm~£J(dp) 0.22 mm. fI111Jl1'U1U'I1'U

(pp) 2600 kg/m31J1fl (Wp) 5500 kg m'J~1'UmH;1J'\.r'IJ'U1"Lrl''U~1'U~'U6nfll.:Jfl1£Jlu(do) 1.20 m L~'UL1J"if.:J\1.:J

(Lpb) 3 m. l"£Jiitllmi'l'~f.Ul1tJij (T) 150 °c fI111J~'U(p) 275 kPa fI111Jl1'U1U'I1'U(jJ) 2.27 kg/m3 fI111Jl1il" (j.1)

2.30X to'5 Pa.s fI111J~fI111J!tl'U(Cp) 1.02 kJ/kg-K Ufl~ff1JU'J~iY'Ylim'J111f1111J!tl'U(k) 0.033 W/m-K il1fl'illn
• .,... ., .l11.1

~tl'Ufll.:J'IJtl.:Jfltlfl1J'UN1'ULU"1ff~ N.:J'IJ'Utu'V11.:J~tl'UU'U

6.1 fI111JVll'UL~1J~'U'lJtl.:JLU"iifilLVhl" (5 f1~U'U'U)

6.2 f.U~"~T'1''''IJtl.:Jm'JLn"Fluidization fI111JVll'U'lJtl.:JLU"(£mfl fI111J\1.:J'lJtl.:JLU"(Lmfl fI111JL~1N1l1U'1'IJtl.:Jtllmi'l'

(Umfl Ufl~f1111J~'Ufl"f1itl1JLU"(M mfl iifimhl" (I5 f1~U'U'U)

6.3 mml~'Jlm'J'l1fl'IJtl.:Jtllmi'l' (Q) iifi1120 m3/h ff1Ju'J~iY'Ylimnh£Jltl'UfI111J!tl'U'J~wjl.:JLu"nUN,:r.:J~1'Ul'U

fltlli'1JU(Wall heat transfer coefficient, hw) iifilL'vhl" (IO fl~U'U'U)


