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Abstract 

This 4th report consists of 7 parts: studying and solving on the scumming on the surface of 

pottery, utilization of water treatment plant sediment (from water treatment plant) mixing on the brick 

production. The product development of pottery by Slip casting, Studying on the construction and 

firing process of horizontal draft kiln, Lead-free and low temperature glazes for earthenware 

development, perfume coated earthenware, and Studying of drying method on greenbody's cracking 

and humidity. 

Item 1: Studying and solving on the scumming on the surface of pottery: High sulphate 

salts in the clay body is a dominants problem in Ayuthaya and Ang Thong Provinces. Scumming on 

the surface was removed when adding 5%wt of mix solution (barium carbonate and barium chloride 

ratio 2: 1) into clay body. 

Item 2: Effects of sediment (from water treatment plant) mixing on the brick production. 

This study was referring form the mixing sediment in clay body. The sediment was calcined at 700°C 

before mixing in the clay body. It show that 30%wt of sediment mixing can be got lighter and high 

porous brick. On the other hand, both green and firing strength (below 11 OO°C) were decreased. There 

the process should be improved to increase strength of product. 

Item 3: The product development of pottery by Slip casting was investigated, as an 

alternative for producers who have readiness. All clays from 4 pottery sources have been selected. 

The effect of sodium silicate concentrations on viscosity and flow ability of clay slip was studied. 

Properties of dry and fire products have been evaluated. The results show that the addition of 0.80­

1.20 wt% sodium silicate is suitable to control the viscosity around 450-500 cPo The dry shrinkages 

are 8-10 %. Clays from Amphoe Pa Mok, Ang Thong province and Amphoe Banphot Phisai Nakom 

Sawan province are suitable for slip casing, using a little amount of sodium silicate. 

Item 4: Firing process and temperature distribution inside horizontal draft kiln at Amphoe 

Lat Bua Luang, Ayuthaya province was studied to evaluate energy consumption and spatial 

temperature distribution- product quality of the kiln. The measurement were carried out by 

strategically positioned type-S thermocouples connected to data logger for real time measurement, 

self supporting Orton cone and testing specimens throughout the kiln cavity. Typically, one firing 

cycle lasted about 30 hours, and consumed about 1.9 tons of woods for 3.3-3.6 tons of fired products. 



Temperature of the kiln front section (before the 2Dd side firing slot), especially at ground level, was 

significantly lower than the temperature of other sections. Maximum temperatures of the kiln at roof 

height were in the range of 860-915 °C. The result was used to improve firing process and overall 

product quality. 

Item 5: Lead-free and low temperature glazes for earthenware development: Boron oxide 

as the dominant composition of fritz to decrease the firing temperature. The maturing temperature of 

FL and F4 which containing boron oxide 18.74 and 19.74 %wt, respectively, were in the range of 

900-950 0c. The firing temperature was decreased to 800-850 °c and suitable for kiln when Lithium 

oxide (Li20) was added. 

Item 6: The development of earthenware products with the insect repelling had been 

carried out by coating chitosan microcapsule that containing geranial oil. It is found that higher 

content of geranial oil could be stored in high porous clay body, especially sediment mixing in clay 

body. The microcapsule can be fixed in smaller pore than that in larger. Microcapsules allow the 

release of geranial oil in the open atmosphere at 25-27 °c for more than 15 days. The crosslinking 

agent (Tripolyphosphate) can be store geranial oil more than cycrodextrin. 

Item 7: The objective of this study is to examine the influence of drying with an oven, 

infrared, indoor and outdoor atmospheres on drying on the reduction of humidity and cracking of pre­

fired products. The change of humidity and generation of cracks can be observed visually. From the 

study, it is found that drying with an oven can reduce the humidity the most (23-24%), but the 

products show the highest rate of cracking. For drying with infrared, the products have minimal 

amount of cracks (20%), and the humidity can be reduced by l2-16%. Further study is required to 

determine a suitable condition for drying for attaining both low humidity decrementing rate and low 

cracking rate. 
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l,j~ 8.6 fl)lvJUff~.:}feltJft~6ijel.:}J111 11fl~ 111tJ1,j6ijel.:}~il~ ntuenfl)~()l.:}6ijU 1~~1':}~ 72 

l1~':}~lfluM.:}lU~lJ !~Unft1 5 iu 

),j~ 8.7 ~fl'l:JUI~flnU~flf116ijel.:}~~~nUlen11~':}fl1)~lflUM,:}'U~lJ !~Unft1 5 iu 73
'U 



, 
.c:t 

'U'YI111 

'lJ'YIlh 

, v , fj/ 

f)lJ~WJ'W If)J~D1'W f)lJ~il ~9H!~~~il~fitucntfl1 el~i1 'W~'Wt~l''W!!11~ ~11~tltlJJlJ!fl1el~i1'W~'W t~l 
_~ ~, & _I 91 

tlJ 111lJlfJillflf)~1~'V1 ~ 4 !!11~ ~ GJf ~lJJ~tlelD~1fJ 

2. ~lD~'l.J1~D~ltl~ ih!fl5thilJf) i~111~Ei1~'Vlel~ 

3. ~l1J~~~tuJ'\lfl !!~~Ml1 2 ~lD~~J!~~5~ ~l!ilel!GJ5ifJ i\l111~~1~'Vlel~ 
<u 

• 'JI 'JI 

~il~fitucnri1'W'l1qJ~5\l!!Mci~11~tltlJJlJ!fl1el~i1'U~'W!~1!ihl1lJlfJ 4 !!11~~ i:i '~un tlJ~tll~ ~l~ih 
, "'" 91 "",)0' ~19I 

~el~~tl!L~\lff1'W el!tltlffJl~ tlj ~GJ51U'W1 !lJ'W~'W 

• 'JI 

~el'l.H~~~TW' 'W ri1'WtllJ~WJtnU~~DfDDJ 
q 
~~il~fitucn!fl1 el~i1'W~'W!~lillflf)~l~ ~lf)fllJrllJ 1~ 

91 "" 0' "" ""IV 0'91 'QJ9I cl, QJ,J' 
~ tllJ m!~~1!flJl~M lJW111''Wtl'j~'U1'WfllJ~~~tm~~~~il tuCVlu~1 ffllJl'jtlU'U~l1 1~el~1'WelelmD'W 3 ff1'W ~~'W 

<u OJ 

.:9 o'~ 1 91 ~I
2. tll'jfftlElltl~fllJ'j~tltl'U!~lU~~tl'j~D1'WillJt~WI1m~lY'i'U 

3. tll'j~WJ'Wlf)J~D1'Wtll'j ~il~~il~fitu cvl'l1l1 

'JI 'JI • 

tll'jufDDJ \lriJWNfflJ!t1 el~ 'WlJ 'W tvtel~~fl'J1D~11UW~1~~fitucvl! m~~~m lJltutll'j,~~ 'W!11i:i fJ11~tl ~ 'U 
q q 

'JI 'JI 

4.1.1 fll'j~WJ'Ul'jlhtUDtllJ~'W'JD~1fJf)lJl1~eltJ 1~'W 
<u <u 

'JI 
.:9 III 

4.1.2 fYtlEllt~lt~lJ1lJ'Vl\ltl'J~U1'Uf)lJt~1 

III C> QJ 0'91 CI 

4.1.3 tll'j~WJ'Wl~H~~iltuCVl~1fJf)1'jtfl~elU 

4.1.4 tll'Hl~l\lNil~fitucvliMl1~iJfflJ'l1~m~l~ 



, 
-=s 

111111 2 

f1'J11J!fl~ eJ1J111J'Wth~i'i~fiw~ til 'Wlhlflnfl1'JWeJtll~l1~~~l1 11..r~h1JeJ~~(Ut~l!fl~fll'H~V'Wff 111 

iijlfl!~ lJl1jeJff9f~iijl~~~ ~~ij ~~fl'J~'Vl1J~ fl~i'i~fiW~~'W!~l;) tll1 ll..r~~f111lJff1V~llJ1Jfl~~~~fiw~~ rw'W 
'V • 

fll1lJff1V~llJ~llJ1i'J'JlJGJfl~ eJ1Vl ~~1GJflu'W1 'WeJfliijlflrhl1'..rijtltlJ111riUfll'Jtf1~fl1J' 'Wfl'JW Yi~eJ~fll'J~i'i~ 

• 'V 'V 

iijlfl,jfllJ~fllnYn1iij''WUl1ri,rH~flfl'J'JlJtfljfl~t1'W~U!~11'W lfl'J~fll'JcIJ 11~ 4 Ul1ri~ ~1Jl1 ijtlUl111 
~ u 

f1'J11J1J11U'W~i'i ~fiW~ 'VlflUl1 ri ~ rd eJ~ iijlfl!fl~ eJ~~HyJ~~ D~D'WeJtll 'WnieJ~ 'W~ 1J ~~1'W 1Jl~Ul1ri ~~~i'i ~ 
q ~ ~ 

0"'> 'j) d' 'j) d rI d 1J1rl"'> 'j)'j)'j)

~l!U Ufll'Jiij~UfliJty111'W 1~vfll'J1GJfffl'JU1J!'J VlJf1num'W~u~~UUt'J VlJfl~eJ ~'J~ tJ'JlJ1Wf111lJt1JlJ1J'W'J eJV~~ 
'V 'V • 

0.25 ~fflJ1'W,j'W~eJ'W~ l~~ 1JeJ~fll'J~i'i~ eJ1Vl f11'J1111f1~ 'W f11'J~ ~~ 'W U~~~{ylJ1'Wih~ 'WlIhl11 11' ~!il 'W!eJU lf1U 
• 'V 

~i'i~fiw~l1~~u..r~ eJtll~1'Jn~llJ 1'WUlfri~!fljfl~iJ'W~'W!~1~11J~~'J~V1U'W~eJ ihtflfl~1~U111~1~ u~111~ 
, 'V • 

~mmlJuf{i1JiJtlJ111tjeJ~fl'J11J1J111~vf11'JW'Wlfl1J~i'i~fiw~~1VU1~'W1il i:JijiJty111f1'Jl1J1Jl1 tllVl ~'WffllJ lf1fl 

u~iJUl111f1'Jl1J1J11niJ~f1~ij eJtl u~~!il 'W !;'(l!lf~ lfrt~~111'..r~i'i~fiW~'Jlf11~f1~11~v'Jlf11iij~~~~~i1~~eJU~~ 
u ~ q 

20-30 U~~f1'JW~ ci ~ i11~Tyn.hv''W~ l~lh~!'Vlf'( ~i'i~fiW~~ijf1'J1U1J11iij~ iJJ!il'W~~eJ~f11'J1Jtl~~flfi'lU~~ij fll'J 
~ 

'V • 'V 

ci~fl~1JlJl !;'(j1~fl11lJ!ffCJ111CJ1..rtl1J~~~~eJtll~lJlf1 UeJf1iijlfli!''Wfl'J~1J1'Wf11'J~i'i~m~n1111..r!~lJ,j'W~eJ'W1'W 
~ 

, ,iI , 

fll'J111~1'W!i1 fl~iijlfl~eJ~ 1~f1'Wu~~!1~1!cW lJ1'Wf11'JGJfUU l~ 'Wu'W~i'i ~fiw~!'~eJ~~f1'Jl1J1J11 U~~iJill111~ fl 
q u 

11'J~fll'J'I1~~fieJ~~~fiw~~m'WIf)uJl~'W!u1'1illffllJl'Jm~li~l1uYi !rleJDrieJCJyf~i12-3l'W iij~ijf11'JH~flf11 
'V 'JI • 'JI • 

ill{yl1Jl'Jt1U 1 iD!f.n i~ ~eJ~U 1~'W iD1hJ'J 1111111 'J1lJl1~~i'i~fiw~lIlm'W lf11Jih~'Wl1~~t~lu~1 !ijeJUl i1l1~ 
<U 

di c;; d "'> .% ~ d .o!i Q.I 9 "'" OJ rI ~ d -J C;;

'J~CJ~l1'W ~fl iij~lJ f1'Jl'lJ1J11tfl~1J 'W!'W eJ~iijlfllJ f11'J~~~1(J1JeJ~!f1~ eJGJf~!yJ~ ~ 'WVW ~fl WCVI !lJ tllJf111lJGJf'W fl iij~IJllJl'Jt1 
'JI • 'JI 

~~~l(JU lU~~1Jlff~ff1JYi th1JeJ~~i'i~fiw~ ~l1fliJill'l11~~flri11~~i'i~l'Uul1ri~iJ~~~tl~f11'Jf1111J9f1m'l1~eJl~CJ 
U <U 

'JI 'JI 'JI 'JI 

~fl~f11'Jwitl Ul'l11~~U~!,WeJ~'WiJ'W ~~U'W'Vll~lIi1J~l~CJ~~ i~ij u'W1fi~1'Wfll'J1,11!;,(1'J!!'lJ!~ mJfll{'lJeJ!'W~U~~ 
U <U 

'V 'V 'JI 'JI 

U'lJ!~ CJ1Jf1~fli'J~lJl'~''Wfll'J!~~ VlJ!U eJ~ 'WiJ 'W l~(JffflfJl'~~!;,(lJ1'Wrw eJ~'W''W,j'U~tl'Wf11'JlfJJfll1j eJfll'J~ ~~'W 
'V • 'JI 'JI • 

11~~iijlflU'W~'J 1iijfffl'lJ11~lJ1W9f~!yJ~~ eJeJ'Wlil ~~~lCJU1i~ fffllWYl'W~11JeJ~~~~fiW~ U~~l~fll'J !1l~ (J'U! !1l~~ 
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• v • 

2. 1.2 111U~1I1W6ijtl~c)f~!vJ~~tltl'Wtt~~ttfll'1~tltllrVl~~"1(J'W11~ !jjtll~ffntt'Ut~ tl1I fl1{'Um'W~~m~ 
.<:! II) 0'",1 'jJ 'jJ f 

tt'U!'j tl1Ifl~tl ~'j~l'1f1111l!6ij1l6ij'W~1~~ 

• v • 

2.1.3 111f1111l'ff1lYr'W£'j~1111~m1I1Wc)f,,~vJ~~tltl'WUf1~Ufl'Vl~ tltl'WVl ~~f11ml11~tl'Ufl1'j!U~ tI'W! ~Uf1~ 

v • v 

2.2.l UlrWtl~'W~'U1I1111t1~1I1Wc)f"!vJ~Vl "~f11m~h1~~llJl~ fll'j i'W ASlM C867-94 Uf1~l~t1~1I1W 

"" 'jJ ~ 
Ufll'1tltltl'W~1mfl'jtl~ Inductively coupled plasma (ICP) 

v v v. v 

2.2.2 'W1!Utl~'W~Ull1e)~;jlnu ~lm!M'~ U~~~'j11lfftlUfl1111~nlm~.w'W~1i1iJfI'jTU6ij116ijtl~~'W~1'W
cu 

!m~~'j11l~fl1:JW~fI'jl'U6ij11'U'W~1~~~fiWcvl1~tI'~fflt1~1 

2.2.3 'W 1~lJl1~~1111fl~hm11'jU'U!~ tl1Ifl11'Um'W~ Hf1~U'U~1 tl1Ifl~tll'j~ 'ff~ii1UUf1~fl111l!~lJ~U~ 
"" ~ I 'jJ 'jJ .<:! 0' .<:! II) 0' f 'jJ 

~'WUlJ'jfl11lJfl1111~6ij 1I6ijlJ6ijtl~ff1'j~tUt'j tl1Ifll'j 'UmlJ~ U~~~!1J!'j tllJfl~tl !'j~ 'j~1111~'j tltlf1~ 0-1 lJl~J1'Ut1tl'U 

U~lJ1Wc)ff1!vJ~Btltl'W U~1I1WUfl'VlVtltlU 1~fl11lJ!11i1t11~1mfl~tl-:J Pfefferkon 1~ii~1mfl~tl-:J Color Meter ~m~ 

~'j1'UfI'jl1J6ij11'U'W~1~~~fiW~1~tI'~t11t1~1 

"" "" "" IV 0' 
ilfl1:JW~fl'jlU\n1U'W~1~il~flWCV1 

• v • V 'J/ 

2.2.5 'W lrl'~ii1UVlmlJl~b1'lJ1U6ijtl1t1~f1''W.wlJVl1~tI'Vl~b1'tlUfll'j1111fl!Utl~lJ~lJ'j UU~ lJ1WlJ1fl'lJ 
'II 

'J/ 'J/ 

1'j-:J-:JllJ 1~Wfll'j'W l~lJlUl1l1fl~1t1ffl'jU'U!~ tllJfl11'Utl!lJ~ Uf1~U'U!~ tllJflf1tll'j~ ~l1Jl~ fl1'j!~1 tllJ!Utl~lJ~-:Ji1 
v v 

1) 1~fl1'j~~~mJ!Utl~lJ~lJJU
cu 

'J/ • 'J/ 

• f11'W1WUll1l!flb1'l'ji1'U~1~~tlUll1Ufl~lJ '~ffl'j~fliJ BaC03: BaC~ ~~'j 2:1 ~1'W1'W 

~'ii 0.5 !Utl1!9i'W~ t~Wi'Wfll'j!~~tl1I~U'U~t~1t1lJflf~f1~ 1 ~lJ ~-:J~tl-:J'~ BaC03 3.33 ntf1flf1J Uf1~ BaC~ 1.66 

n1f1flf1J 

• 'J/ 'J/ 

• b1'nVl~lU1W l11Jlfl1UtlUU 1'Utl-:J6ijUl~ 20 UflililtlU 'UlflU UU 1~'W 

f1-:J1J1!l'1'Utitll1l1fl~lU1U 1 ~lJ Yilfl1'j'ffUf1~6ijlJl~'M'!~flf1~ U~1!fl~tI 
• <j) f:J,I • • fj) 

'M'11111-:JtJtl ~11J~1t1'jl~'W1Vlfl1'Wtl1Jffl'j!fliJ'M'11111'1 ti tl!GJfUtl'U 
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'JJ 'JJ 

• ~~lJU11M'yjllJ~h..!~~flUtJV 1111flYi~t)'eU'j~lJ1W 3--41'U 

• 
'JJ 

~'Ut U~1-31 Yilfll'j~fl~llJ~H'I~eJ leU 

'JJ 'JJ 

• U1~i1 eJ~'U'Hrr~'I111fl'~1'j~fllhn~'jTil""eJ1JeU1lJ1Wcif~u~~~ eJell..! l1rr~~~1~'U~1'Url'~m\9\ 
d", """'" 0' 
""~m~~fl1JW~fl'jl'U6ijll6ijel~~~~flWCVl 

• 1~fl'jl~Mfll1lJrl'lJ~'U,r'j~l1il~ fll1lJ~~:JJ~'U6ijeJ-3""1'j eU1lJ1Wcif~~~~ iY U~~rrfl1:lW~ 

• 'JJ 

2.3.1 fll'j1~fl'jl~MeU~lJ1Wtntielcif~~~~Vi ~~~neJ'w1 

'JJ 

'illf)f)1'j1~fl'jl~MeU1lJlwmtieJcif~~~~6ijeJ-3~'U~11r1-3 4 U'l1~-3 ;{eJ i'J-3-:Jl'U""lJ ifl~U~'U~f:,n (~'U 

~'U~lfliJTH~l~) Y)lmeJ~lfliJl'11~l~ i'j~~l'U~~ eJ.tJ.fl fll1fl (1988) ~lnfl (~'U~1Jl'j-3~l'W~~ eJ,eU.fl) ihmeJ 
~ ~ ~ 

ihilJf) i'j-:J-31'Ul~iV~'U~~l ih~fleJlG}fiv ~m~i'j-:J-:Jl'U""ii'Vl~'U~~l ih~fleJ'U'j'j~~~iYv ~1Jil lJfll'j~'I1il-:J 193­

1,251 ril'U1'Uti'l'Uffl'U (ppm) ~-3lJlflflil~'U'jlG}f\l~ (135 ppm) ~-3~~'UU'l1~-3~~\9\~~~.nWcn~'UUfl-3~lJllty'l11 

fl'jl1J6ijll~~'\.H~ Vlr)'U ~ ~fffl-:Jilciftu~~aeJeJ'U6ijl1~tJ'U""1~11~l1iJ-:J~'Vll1M~flflfl'jl1J6ijl11J'U ~~~.nw~ U~~eU1lJ1W 
q 

• ,CjJ , V" , 

cif(t~~~DeJeJ'Ul1 ~1JlJmlJ1WVi ff -3flillJlfltJ U 'il~ci-3~~1M'eU1lJ1Wfl'j1116ijlTn ~flfl~ 'UtJ UlJ tJ~ lJ1WYi ""-3flilJl lV 
~ ~ 

http:eJ,eU.fl
http:eJ.tJ.fl
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tJ~~ltuci~l~~~tltlJllutlitl~u (ppm) , 
~ , ", ..' ~ 

~tJ ~'U fll~trdl1 fld~ 1,224 

~u~'U l'j~~lu~j tl.tJ.f1. 193 

~u~'U''lflv 1,251 

~U~'U~J'j'j'VH9)'~5v 467 

• iI 

1Jlf)~r:lf)1'j'VI~HH)1Jl1TU~lJ1WUfl'VIfltltl'Ul'ru':h Ufl'VIfltltl'UffTWll1qJYiij''l-Hi1tl~'U;ttl Ca, Na Ur:l~ Mg 

i~VUM~.:j~hJ~ij,j~lJltuUfl'VIfltltl'UlJlf)~ff~;ttl Ul1~.:j~U~1Jihlfltll~iv ~.:jl11~Bl.:j'VIil.:j i~VijctJ~lJltu Ca U?l~ 
q 

Na lJlf)~-:J 358 U?l~ 354 ppm ~llJ~l~1J U?l~~~11~.:j~U~ijDjlJ1WUfl'VIflililU'jtl-:J?l.:jlJli~un ~U~1J?ll~UTY1?ll-:J 

ffil~fl~il-:Jn1J~l'jl.:j~ 2.1 ctJ~lJltuctlr:ln~~fl tlilUlurail~U~1J ~.:jbl.:j~fl~1~l1D~lJlwi?lt'vJ~"il.:j~'U~1Jihlflil 
i~iv 1JdjctJ~]Jlwir:l!'vJ~lJlf)~ ff~ tm~~U~1Jilllflilr;n~u111r:l1-:Jij ~lJlwimyJ~'jil.:jr:l.:jlJl

q 

• iI 

~l'jl.:jVi 2.2 ,j~lJ1WHfl'VIfleH)Ul'l-Jti1eJ~'l-J~1J 

K Na Mg Ca Ai Fe Sa 

~'W~'Ufll~trTHfld~ 1.059 2.977 0.133 5.094 0.005 0.005 0.006 

~'W~'U 1'j~~1'W~1I eJ.tJ.f1. 0.569 4.569 0.121 4.620 0.012 0.007 0.012 

~'W~'U''lfLV 3.290 354.433 103.672 358.867 0.012 0.380 

0.117 2.711 0.016 0.898 0.009 0.005 0.006 

iI • 

1Jlf)fll'j'VI~ffeJ1J'j~~1Jfll1lJ~ f)6ijil.:jfll'j!fl ~fl'j l1J6ijl1 i ~Vfll'j" ~ ~1;'l-J.:jlU"il-:J~UVl i:J ~ 1'l-J 
<II 

iJ , , I 

f)1'jl1iJfl~lVffl'j!flij6ijeJ~~U~1JUl1~~~911~~ i~Vf)1'jUD~~1;'l-J~1'l-J!1JU 2 ffl'W fflUYil1U.:j i:U1!~~l!rn~ffl'l-Jl1 

ffil.:J "~~lililf) i~VU,j.:j'j~~1Jfl11lJ~f)6ijtl.:Jf)1'j"~~1ij 3 'j~~1J ;til 0.5, 1.0 Uf1~ 1.5 iJf1~~lJ~'j ~ill vurVi(Ju
<II <II 

'j~Mil.:JfflU~l1d.:J U?l~ffl'l-J~ffil.:j~l1ilU~!Jw~i:iJ,,~ijfl'jlU6ijl1~.:J~~'l-J~1!m~~"ilU"eJ.:J~'l-J.:jlU l'l-JGijW~
<II 


fj) , , ., 


~'l-J.:jl'l-J~ l1~!JWYiey ~~1l'J f)~leJl:h.:J! m~l'J f)'j~~l1fll1lJ~f)~ ey ~~hill ij ~1Jf1'jl11"11Vi ~1 !!~ 1J~D'jlfl{]fl'jl11"11 
• JJ. • ,:v , 

Yi"tlU"il.:J;'l-J U~!~ uYi ff.:Jtn~ i~ctJj lJ1WGijil.:Jfl'jl11Gijl1l1 D'jlfl{]l1UfflUYi 'ffil~1J~~'Unl1fll1lJ~ tl"il-:j~ 111 

"~iltlf) ;till'l-J~leJ~l-:J~Gij~~l~f) 1.5 iJf1~!lJ~'j 1J~ff-:j!fl~!11 Ufl'jlU"11lufflU~ i:iJ 1~~~~11~i'~!1J'l-Jf)il~
<II <II <II 

http:tl.tJ.f1
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v v 

!flii~ctl~!vJ~nr'U\l:dhJ1fll'W'j~~1Jfl11lJ~fl 0.5 iJ~tiL]J~'j\llfl~'Uth 

\llflfll'j!tJ~ EJU!'Vi EJU~1~V l~~ 1~ ~ ~ ~1 ~~~lflLL11' ~~1EJLLff ~fl 'WvJl!'j~ L!~~~ lfl~~1i ~ 
'II 

V • V V • 

tlWf1fl:iJ11'tl~ ~u':h ~'U~l'UYl~lflU11'~~1mLff~fl'W'YhL'j~11''U\l~iJtJj:lI1Wfl'jlU\Jl1lJlflfl'h~'W~1'WVi~1fl! L11'~1i 
q 'II . " , " , 

i'WtlWl1fl lJ 11'tl~tlVl~i~!\l'W n1~~\llfl~'W~l'WYl ~1fl!!11'~~1EJUff~fl'Wvh!'j~11''W\l~1~i'Ufll1lJrtl'W'Vi ff ~flil 80 
q 'II 'II 

• " v " 
tl~fflL9fmC}}EJff U~~~1EJfl11lJrtl'U'Vi 1~i'u'l1'W\l~ri~f-mi11'!fl~ tlctl~LvJ~ i'Wrutl~'WffllJl'jtl~~(llEJ1~lJlfl~'W1'W 

• ,., " • iI V ". fJI 

fffll~'Vin1~~'WtJ~iJfl11lJ~'WtlV W~l~L1J tl111i 'U!'u tl~ 'U!fl~tl'U'Vi liJri~1L~tl'j~tl1EJ~tlfl\llfl~'W,n'W ~~ri~~m i11'iJ 
'II 'II 

!fl~tlctlf:UvJ~!l1~tlrt'~fflJ~ tlv~11'W~w~~fn'j~lm!11'~~tlWl1fl:iJ11'~~~iJ tlWl1fllJ~lflil 35 tl~ffl!9f(;UC}}EJff ~~ 
'II q 'II q 'II 

9J • , 'jJ, 

~W 'I1fllJ rvl lU 1~1~ri~~Hl~ tlfll'j~~(;llEJ~tl~!flil tlctl(l!vJ~ U(;l~!1J tl!m EJU!Yl EJlnJj lJ1Wfl'j11J~1111 Ln~~'WYl ~l 
q 'II 

V • 

~tl~~'W-:jl'W~tl~~ 'WU~ (;l~Ul1~ ~\l~~UilUl1ci ~~'W~U1G}f lEJ ~h!fltllG}flmlJ'Wul1~~~'W~UYliJ iJjlJ1Wfl'jlU~11 
" , fJ) 

lJlflflilLmci~~'U"ll~EJfI-I(ll1 l~rt'tl~fl~tl~fiu~l'n~Yl 2.1 tJjlJ1Wctl(l!vJ~flfltltii'Wt'utl~'W~U 1)lfl~1)1~\l~!l1 'W 
" . . 

'h~'U~U1G}flEJl1''W !lJ'Wul1ci~~ 'U11 iJ tJjlJ1WctlmvJ~lJlflil1 rt'~ 
q 



rt~lf1@Ul~@m rt~H1@Ul~@m ~ f)QM,~M,rrn,n,~n~ 
P '"' P '"' '" '" '" '" 

rt~1I1@Ul~@f)1 rt~m@Ul~@f)1 17 f)QM,~M,Urbn,~n~ 
P '"' P '"' '" '" '" '" 

rt~lf1@~l~@f)1 rt~m@~l~@f)1 ~~ft1~ ~~ft1~ £: f)E~~M,uf1f1~n~ 


rt~1f1@~1~@m ~~ft1~ ~~fth~ l f)E~~M,rrl1(l,~n~ 


rt~1(l,@~1~@m ~~ft1~ ~~fth~ ~~ft1~ 1 f)E~~M,rrn,n,~n~ 


L~!1,l~~~n(l,@1k 11@1k/ ~~fth~ n,@Ik/ ~~ft1~ n,@Ik/ ~~ft1~ n,@Ik/ ~~ft1~ ~ f)lJ{,h(l,~n~ 


L~!1,t~~~Hf1@1k f1@Ik/ ~ltft1~ n,@Ik/ ~~ft1~ n,@Ik/ ~~fth~ n,@Ik/ ~~ft1~ 17 f)1J{,111~n~ 


L~!1,t~~~nl1@1k f1@Ik/ ~ltft1~ (l,@Ik/ ~~ft1~ 11@1k/ ~ltfth~ n,@Ik/ ~ltft1~ £: f)lJ{,1n,~n~ 


L~!1,t~~~nl1@1k f1@Ik/ ~ltfth~ n,@Ik/ ~ltft1~ 11@1k/ ~ltfth~ n,@!1 / ~ltft1~ l f)l J{,111~n~ 


L~!1,t~~~nl1@11 (l,@11 / ~ltfth~ 11@1k/ ~ltft1~ f1@!1 / ~~ft1~ f1@11 / ~ltfth~ 1 IIIJ{,1fl,~n~ 


~ U"rt"@K~Hlf1~n~ 


17 U"fb"@ K~~rln,~n~ 


£ U"fb"@ K~~rl(l,~n~ 


l U"fb"@ K~t-rln,~n~ 


1 U"fb"@ K~t-rlf1~n~ 


Ln!1,tM~~nf1@1k n,@IklA.tLIk f1@I1lA.tln. n,@IklA.lll1 f1@IklA.tllk ~ Ii-t~!1,tn,~l~n,~n~ 
If, t;I' F' !=' F F It) ~~ 

lnH.lM~~nf1@Ik 11@IklA.tllk (l,@I\,lA.tllk f1@I\,lA.tLIk fl,@I\,lA.UI\, 17 t-t~H.tfl,~l~I1~i't~ 
IS ~ F' F' ~ f=' '-:7~ 11) 

lnH.tM~~nf1@1\, n,@IklA.tll1 n,@IklA.tllk (l,@IklA.UI1 n,@I\,lA.UI1 £: t-t~H.tn,~L12f1~i't~ (6 ~ F' F F F' ~~ to 

utH.tM~12nf1@1k n,@I\,lA.tll\, f1@IklA.tllk n,@I\,lA.tUI. f1@I1lA.tll1 z: t-t12Utn,~l12n,~i't~ (1; ~ F' F' f' F If) ~t;:;7 

lnH.tM~12nf1@1\, f1@I\,lA.tll\, f1@IklA.UI\, f1@I\,lA.tLIk f1@I\,lA.tll1 1 ~t~H.tf1~l12f1~n~ f6 ~ F F' F F ~~ It) 

t~~itftt -: • t~~ftftt ~ .L "n:n: ~'l ~ft -~ ,. ci" l b 0 0 

OJ.>"> .. .• '< -'!\!'-fl,~ll~tt-12Un 
• "'-~.~-., " :,,~. • :-0"0 1;,I~ _, fb ' b ~~, ~~~::-, ~ 10 I 

~.tlLtA.i't~UL~ ;.~~j'.:::,~:'~ ;:~,"<~::':',;o, .... ~Urt~lJUm.@UL~ 0 : 

~lHtn~t;!~nrtlMl,LN1,jf!l~@fbtLfbn,Lf,~~UHA,fntH.n,~~n~mf.{,U~ £'llAt'Lf,L~ 
1 I 'CJI t;:;:r tJr ~ tJr /'t) J,:::7 


(6 • • 


8 

mailto:lHtn~t;!~nrtlMl,LN1,jf!l~@fbtLfbn,Lf,~~UHA,fntH.n,~~n~mf.{,U
mailto:Urt~lJUm.@UL
mailto:f1@I\,lA.tll1
mailto:f1@I\,lA.tLIk
mailto:f1@IklA.UI
mailto:f1@I\,lA.tll
mailto:lnH.tM~12nf1@1
mailto:f1@I1lA.tll1
mailto:n,@I\,lA.tUI
mailto:f1@IklA.tllk
mailto:n,@I\,lA.tll
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mailto:fl,@I\,lA.UI
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'JJ , 

fl1'j ~n~f1111J6ij 116ij fJ-:I~'W-:I 1'U -Vi '~6ij~ ~1W~1~6ij~1 ~1 
'll 'll 

d ",g, """ """ Q.I 

'Vlfl11]J~fl~1-:1~ 6ijfJ-:I~'W ~1J ~1 ~11 Tl1 ~ 1-:1 

fl = '~'l!~~h (~lfl~t.l'W';iWJ~) 


'U = '~'U~~1 (~lfleltuYlflihrel~)
... . ... 

'JJ , 

fll1 !fl~ f111116ij 116ijfJ-:I~'W -:I 1'W -Vi '~6ij~~1U~~ 6ij~ ~1 
'll 'll 



---

10 

M.." a._& "1//:"."-_LL. 

fl = '~~~~1 (~lfl~hrrhl!d~) 


'\J = '~'\J~~1 (~lflellli'Y!fliJMel.:j)

'II • 'II 

~ I 

'JU~ 2.3 fll'J !fl~fl 'Jl'U'111't1B~(~h..! ~ TU Vi 1li'tl~ ~1W~1~'tI~ ~1 
<u <u <u 

~fl11lJilfl~1~~ 'tIB~~'U~'U1G}f lrJ 

r 

I 


I 


t ~=.~.~_~.. ==~~====~=~,=====,~==~=_~=.~~=~===~.=~===== 
~ 

fll'J !n~fl 'J l'U'tI 11't1 eJ~~'U ~1'U Vi 1li'tl~ ~1!n'l~'tI~~1M.."a. 'JU~ 2.4 
<u --_ ­'-'_LL. 

I 

I 


__._,~==~_ 
I 

_____ 

<u <u 

<:! -=9 I .:::::. "'" "'" OJ 

'Vlfl11lJ'i:lfl~1~~ 'tIt)~~'U ~'U'U 'J 'J'r4~~ brrJ 
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v v 

1 ~~rJ~u tltlU 1u~i1 tl~ 'W ~~ '1~ l~tJ1 U~~11 ri ~ ~U 11 'W ~ l1J~~ 'J ~ tJl1J'W t1 tl ill~fl el~l~1T111 ~ 1~ <U ~ 111~ 

~'J~Ufl'Jfl'1tltJlitJl 11t1~f-HYlJffl'J~fl1j ffllJl'Jtl~~D~lJ1Wcli~~vJ~~~mf1 257 -ff1U'u~lud1'W ~11gel~~ tJ~ 51 -ff1U 
q 

v 

1U~lUd1Urvht!u u~~1ud1U'\Jtl.:jf1'J~tll~~U~1Jillmmri.:j~~tJ1nU 11t1.:jillf111iTf1~U~1tJffl'J~fl1j ffl~Jl'Jtl~~ 
,.. 

tJ~lJlwclimvJ~utlel'W~~illf12235 -ff1lJ'U~lUd1U~11iim~tJ~ 172 -ff1U'U~lUd1U~vhu'W Uff~.:j'M!ilUilf11'J 
v 

11iTf1~'W~1tJffl'J BaC~ U~~ BaC03 t1'WffllJl'Jtl~~tJ~lJ1Wf11'J~n~fl'Jl'U'\Jl1'1~ 

• v 

~l'Jl.:jYl 2.4 tJ~lJlru cli~~vJ~Utltl'W1Uti1tl~U ~1JntlUU~~l1 t1.:jf11'J11iTf1~1tJffl'J~fl1j 

~'W~lJh 'Nl'WfJW~iA'Vl H'YI~':]~ I nfl'W'YIiJfl~l'Hrllj 2556.99 

~'W~lJh' ':]\ll'WfJW~iA'Vl H'YI~':]~ 1 + 'Vl'J1V 30 % 
2555.86 

(1~W1~~'W 200 nlnfli':u fi~'lJ BaCI 
2
:BaC0

3 
(1.87 : 1.33 nlnfli''lJ» 


~'W~'W lH\ll'Wflw~iA'Vl H'H~':]~ 2 nfl'W'HiJfl~l'JLrllj 257.38 


~'Wrl'W lH\ll'WfJW~i1'Vl Ll'YI~\I~ 2 + 'Vl'J1V 20 % 

51.29 

(1~W1~~'W 200 nlnfli''lJ fi~'lJ BaCI
2
:BaC0

3 
(1.87 : 1.33 nlnfli''lJ) ) 

fl'J~tll\1~'W~lJh \I\Il'WfJW~l() 
2235.43 

(nfl'W'YIiJf)~l'Hrllj) 

fl'J~tll':]~'W~lJh \I\Il'WfJw~l() 
172. 11 

('YI~':]fi~'lJ'HiJfl BaCI 
2 

: BaC0
3 
E~rid'W 1: 1) 
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• 'JI. 

'il1flfl1),1~~liY~lmfl~el~ Color Meter ~1Ji1iY6ijel~n1el~'W~uvh'nJflU~~ '1:J '1~11:lJfl~leJ 
'jI 'JI. 

'ff1),~fllJ~~nel'W~~lU~~11~~~~lU'W lJiYlllfl~~~eJ~n'W ~elnel'Wt~liJiY Grayish Brown ~W~l1~~!~liJiY Reddish 

yellow 

<d 

'('( 

a 

..c::::.. Cl I Q..t gJ Q' 

~'W~Uf1f)'Wv!lJf1~dtJtl'l'HfllJ (f1f)'WL~l) 50.98 1.42 9.11 Grayish Brown 

~'W~unf)'WV!iJf1~dtJtl'l'Hflii (v!~\lL~l) 63.77 13.98 28.78 Reddish yellow 

1.65 9.62 Grayish Brown 

14.09 29.63 Reddish Yellow 

'JI 

2.3.5 ~lfll1lJ~11i1eJl6ijel~~'W~1'W 
'jJ , 'jJ , 

'11 ~~ 'il1flih~'W ~ 1'W Vi '1:J'1~l1:lJfl1;ll), !fllJ !!~~~'W ~1'W Vi N1'W fl1),11:lJfl~leJ BaCO
J 
n~~ BaCl

2 

'JI. • 

'1 tJ'Vl~ 'ffel'U~ 1fll1lJ!'I1i1eJTtJel~!'Wel~'W~lmfl~el~ Pfefferkon '1f1~~~~~!'ff~~1'W~l),l~Vi 2.6 

• 'jI 

~1)' l~ll 2.6 ~1fll1lJ! '11 UeJl6ij el~!{1 el~'W ~'U1'W ~lel ti1~'Yl~ 'ffel'U n el'W ~'fflJ U~~l1 ~~ ~1;llJ1;ll), ~fl iJ 

n f)'W~C1'lJ tl'1'J tflii 2.91 

v!~\l~C1'lJtl'l'JLflii 0.5 % 2.67 

v!~\l~C1'lJtl'l'JLflii 1.0 % 2.67 

• 'jI 'jI 

'il1fl~l'n~Vi 2.6 ~1Ji1 fll'jl1:lJmUel~'W~leJ BaC0
3 
U~~BaC~U'W '1:J '1~ri ~~~~elfll1lJ~'I1iJ eJl6ijel~ 

'JI 'jI di 'JI. 

~{1 el~ 'WlJlflUfl 'il~!l1 'W i I'll ~~11:lJfl~ 'W U'W ~ lfll1lJ~l1U eJl'il~~~~~!~ fltJ eleJ 9f ~ ~~'ff~~1M'ni 'Wi 1!{1 el~ 'Wll N1'W 
'JI • 'jI 

fl1),111Jfl~lV'ffn~fllJU'W i1~fl~lJ 'fflJD~~1'Wfll1lJ!I1U eJlll !l1lJ1~! ~n fl1'j~ 'W'J tJ!~ 'W~~~firncn'1:J U~fl~ 1~'il1fl 
<to 
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iI , 

2.3.6 tJ~lJ1W9f~ ~vJ~~tltl'W ~!~~ r;1f)1:l W~~U ~1'W11 r;1\l u:·n~ tl\l ~UVi~l'W f)1'Jl1iJf)~1rJffl'J ~flJJU~1 

iI 

1'W f)l'J'V1~fftltJlntJ~111W 9f~!vJ~~ tltl'W1'W!'w tl~ 'W11 r;1\l1l1f)~1'W f)l'Jl1iJf)~ltJffl'J ~flJJ 111~il tln 

~1tl~1\l~'W1l1f)HVi~\l~'W i'J\l\llUflWl1~ Ut1~ 1'J\l\llUf1WffU'Vllu~ltl~1\l1l1n~mf)1'J'Vl~fftltJ 'Vfu,:h Vi~\l1l1n 
q q 

iI 

JJnl'JViiJn~'WlllrJ BaC0
3 
U~~BaC~ u~11l~(,'1'llJl'Jtlt1~tJ~lJ1W~tl\l9fmvJ~~tltl'W1ututl~'W~\l'~ l~tJ(,'1'llJ1'Jtl~~ 

tJ~lJ1W9ft1~vJ~~tltl'Wt1\l1tJ11l~mm~ 92.30-97.55 d\lJ:-lt11l1'fl'Jl'U~11~ ll~!n~~'WntJJ:-lil~fiw~J'W~fi~t1~~\l1l1rJ 

, iI 

~l'Jl\lili 2. 7 tJ~lJ1W9ft1~vJ~1'W~Utl~'W ~tJ1'W~1tl~1\l'Vl~fftltJntl'WU~~11~\l~fflJ(,'1'1'J ~f1iJ 

n e)'W f'H'1"lJ b1l'Hfl n 2,235.434 3,408.233 

'\1~\I~b1lJb1l'Hfln 172.1064 83.3449 

l 

I 


Nt.......­--­--­~... iI • 

~u \l1'W Vi 1li ~(,'1'lJ ffl'J !flJJ! m~ ~(,'1'lJffl'Jtf1JJl1 ~\l ~~1 

http:92.30-97.55
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, ~ , , ~ ~ 

~nrVi 1fi'irlH"tl~flti'tl'ltllJflTVfVl 2.5 ll~tM 'W 1fi'--.ilfl'J1UU11cVl tn~~'WtllJ~~~fiW~lHi'lt~TW\.! 
,~ ~ 

ntJjlJ1W~~~'ltlVl'ltMl.!1fi'i~ciJtltcVlV'Utl'U~'W'l1'W11~'l!~lGijtl'l!'Wtl~'Wtitl'Wnl'J~'fflJ'ffl'J!fln 
~ ~ 

nl'Jt~lJ BaC0
3 
!!~~BaC~ ir'W1l~1'llci 'l~~fl'J~'Vl'U~tlt1'lJtr~nl'J~l.!1.tJU~~fl11lJU~'lU'J'llJlnirfl 

1 .,.. "" -=! 1 GJ3I 1 ~:: ~ d 31 1 G]31 1 d .,,;..% d 31 
~~V11~'lt~lJ'ffl'JtfllJ 1l~'ff'l~~ !11fllnl'J~~C}flJ'Wl~~~l~'lmn'W tlVU~~t1''l~m !11 fllfl11lJUGij 'lU'J 'lt~ lJGij'W!~ nlA tlV 

qJ 

G] ~ -=! cI -=! II] cI d "" .% "".,.. cI 
nl'J !G»''ffl'J UlJ t'J VlJfll'J lJ~n'W~u~~u'Ut'J VlJfl~tl ! 'J~ t1'llJl'Jtl~~fl'J llJGijlTVHn~Gij lA'UlA~~ ~fl WCVI 

~lAt~11~ U~ tlVl'l1 'Jfi~llJ ~~~~~tl'lfll.u'li1'l~'W'Vll.!U~~nl'JYil11inl'Jlh~vn~'l.!nl'JU lffl'J 1tJ'~' rr 
qJ q q 

!11lJl~'fflJtllJ!,W 
~ 

tl~lA'lAU~~~1'J'l'l1'W 



, 
<::t 

1J't1't1 3 

fliitrJ'W1ft~~ (;Y1rl'UrffTl1i'tJflTJn flft~l-:JfllflTJ Dl'Wt~ fl'U l~mu'Wl~flvl-:J~~fl ii~ Vi llllfl~ 'Wttt'u r.JJ 
d.9 q U c:d 

11~ fl~ ~fliJfJlJt~ £Jfl11 fliTlJflW ~-:JtrJ'W1ft~ nflft~l-:J~ 'Jlflllli ft -:J l1l1Jl~ lm~fl~1I1flijfll'JN~~1'W11(;'lltJ~'U~
d,9 u q cu 

Gijfl-:J1h~t'YIfl' 1~fJfJV1-:Jt-:J1'W~'W~ 'JltJ~ lJfllflfl(;'ll-:J ti'W ~-:J111~~ l-:J'VlfJ-:J ~-:Jfll'J N~~fl iHrJ 'Wfl~ftll1fl'J'JlJl1trfl 
q ~ q 

~ ~,. 
Gijfl-:J~-:J111~U 1 ~fI ~1Jrlll1i'(Ufll'J N~~flilri1'W111tU trJ 'W fll'J 1 ~~'W 1I1fl~ 'Wl~fJ-:J~'W~1'W ~-:J111~~ l-:J'VlfJ~trJ 'U 

q ~ u 

jI • , , mu fJ11'WfJ'Wlfl~ ~-:J11'Wfll'Jl1l1ft~ 'Yl~U'Yl'W ~~t~ 'Wt~ fJ-:JYl fl1'J~ lru 'W fll'Jt~ fJ'JtI-:Ji'1J1JW111fll'J~1~Ufl(;'l'W
q u 

<V e:!i 'JI I c:. =: cl di 
fll'J NftlJ1ft~tl1(;'l tilGJflllflfJ~ftll1fl'J1lJ tGJf'W ~~flfl'W~'W1I1flfll'JN(;'l ~'W 11h~'tJl tth-AU'W1'Y11-:J11'W ~1'W 

q q 

, ~ 

fll'J(;'l~'tJ~ lJ1Wfll'J 1 ~u~~ 'Wtl1U fJ1 lIlflN(;'lfll'J'Vl~(;'lfJ-:J1tJfl~ ~tfi fJ1fi'tJfll'JNftlJ~~flfl'W~ 'W 1I1flfll'JN~~iJ l'tJ'J~'tJl 
, iI <JJ , jI , 

Yl ~l'Wfll'J~ 'WUM-:Jtm~!N1U~11'Uti! fl~'U1J'Wrlll1i'1Jfll'JVi ltfl~ fl~1J 'W~ 'U tNl 'W1J11t rVl-:J~'W~1flVl-:J~ ij ~~flfl'W 
'j/ ~ , 

~'W1I1flfll'J ~~~iJ 11h~'tJl!rJ 'W fl-:Jfl'!J'J~flfJ1Jij ~ lfll'J~ ~c)$lJiJ lU(;'l~fl11lJ'W'J 'W~1ft-:Jfl11U'Vi -:J~ 'U~1fl~ 1-:J~ lli ij
<u q <u 

~ ~, ~ 

\Pl~flfl'U~'WlIlflfll'J~il\PlU l'!J'J~'!Jl!rJ'Wfl~fl'!J1~flfJ1J 'VlllM9f'U-:JllJ~1flVl~Yl ij \Pl~flfl'W~UlIlflfll'JN~~U 1'tJ1~'tJl 
'j/ 'j/ 

!~'Wfl-:Jfl'!J'J~flfJ1Jiju lViiTfltlJ1fl1 1 flVl~ 1'Jn~llJfl11lJ~'J'W~1~fl-:J9f'W~1'W~';mvl-:JiilJl,yh111fl1llJU~ -:JU'J -:J~fl~ 
q 


'j/ 'j/ 'j/ , 


9f'W-:JTW (;'l~(;'l~ 'U fJfllllflU ~(;'lfll'J'Vl~(;'lfl-:JfJ~Ub(~-:J1M!11 U 1 19ftHl'WVl ij \Pl~flfl'W~ 'WtrJ'W fl-:Jfl'!J'J~flfl'Uij ~ lfl11lJ 
'j/ , ~ 'j/ 

u~ -:J!! 'J ~ft ~fl1T~'W -:J1UYl lli ij \Pl~flfl'W!~ 'Ufl-:Jfl'!J'J~f)fl1J ~-:liT'Ufll'JU l\Pl~flfJ'W~'W lIlflfll'JN~ ~iJ Tlh~'tJllJl!rJ U 
<u 

'j/ 

fl'J~tJ1'U fll'J ~~ \PlU l'tJ'J~'!Jl 
'j/ 'j/ 'j/ 

fll'J~il ~iJ 1'tJ'J~1.JTth~flfltJJl1fJi'W\Plfl'W~1-:l1 ~-:lU 
'j/ ,'j/ 

1. fll'J1.Ji'tJ'lJJ-:lflWfll~iJl~1J !rJ'Wfll'Jtmfl1ft~~'!J'UlJltl1J'Ul ti'U !fl'1Jl11 fI~~(;'llft~fl ~1fJ\Pl~Ufl'J-:l 
q q q q 

• 'j/ 

2. fll'J!~ lJ fltlfl95! 1I'WU(;'l~fl11!~ lJftl 'J tfllJ 1~(Je)\Pl'J lri1'U GijfJ-:Jfll'J t~ lJ ftl'J tfliJ ~ 'hi tlvfi'1JfI Wfll~~tl-:l
<u q 

til ~1J1'h1U~(;'l~q~flli,1 ~-:Jb(11!flij~1~ 1~wi 'ffl'J~lJ ~'U~11 !~'U~'W 
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I ~ 

3. fll'j~fl~~fleJ'W1~tI'M'ffl'j~fliJYh~hn1 TtJBn~enn1J~~fleJ'W~1J~1~1J'WfleJ'W1l1fl6ij'Wl~U~flll'W1~~'W 
v 

l.:!:l I Q.I 

~m~~fl~VJ'ff~'Wfll\J6ijeJ\Jtl~
'U 

4. fll'jfl'jeJ~ Jl~1J~ ~l'WfllWlfl~~fleJ'WU~11l~111flltJiJ~,jeJfl'jeJ\JJ1~~tJ'j~fleJ1J~1t1~\lri 1'W~ ~eJ'W'Vl'jl'C}f~ 
W~~~'Vl'jlt1fl~~5t1~ 

~ 

5. fll'j~l!~tI1'jfl1~tlfll'j~~1Jflfltl~'W 

6. fll'jtJi'1JtJ'j ~flwfn~JltJ'j~tJl1~tlfll'j!~1JtJtJ1Jl1~~flUtltI ~~eJtJi'1J'fffll~fl111J~1J 'Wfl'j~~t1 'W~ 1~ 
q q 'U 

~ I j} • 

~ lt1'l-Al !~tJ'Vilfll'j~lt1'lh'Mlh~G))'lG))''WVitl~~l1JGJ.f1JG))''W~h~~ 
~ ~ . 

tYll1i'ual~1J~'W~tI'Wfl'j~1J1'Wfll'jfll'j~i1~u ltJ'j~tJ1U'ff~~l~~,ntJYi 3.1 
'U 

r----.,-·------------ --I

l - ' Raw water _ . I 

f----s2en----~ 

~:J-_:____----.~ 

I Grit chamber I 

~=Rapid m:i~-=J~ [~;~~~~~l-;--=-J 

;-----~--- J-I ,- -._.- ----------1 
I,' Sl . . g tank I.......__..J Pl ­ow mlXtn r,,,-·t._. 0 y~~~_____.~ 

:_-=--=-~I__-_-_-; I __-~______I 

~~~~J~~~~ ~~c_===C~ 

1 _ .RapId sand filter I! _ Lagoon 1 

~-=~---..J .==~ ~=_-__-J==_ i 
1_ =£lS~~t~=~=~ i_~der__ .-J 
I Clear well I:=_=__1. =~ 
I ~luJTff~eJlfll,rn1J"lflJ"lf'W ! 
!~_~~. __ ~__ _ .____ .._.._ .~ ___.~~____.. _____J 

JI 

U~'W~~fll'j~i1~Ul1h~Ul 
M.. it. a_--­a _" 
~ 
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, , v 

-:J1'W1tOrJl1flnrd1~flrrHi'lJn1'JU l~~neJlJ~'W t11nnn~~~u Tlh~1J11n'~lh~1tlGJfu-ff111i'un1'Jyhi)~ 

, v 

ntl1:l1l1 ~ lJ'W J~ (2540) 1~flfl1:J1n1'Ju l~~neJ'WYl 1~t11n'J~UUn1'J~~~U11h~tJ1lJl'~! ~'Vl'W~ 'Wmu rJJ 

''Wn1'J~~~i)illJeJUJ 111rJUD-:Jtl~'JTdJ'W~fflJeJeJm~'W 6 ff~'J ih)~'J1ril'W~fflJ'tleJ-:J~'W!l1iJcn: ~~neJ'W: ~!(h
.... u cu 

'jI V 'jI I , , , 

o '1 0 Q.I Q.I c1 c1 <o!i c1 <o!i c1 <o!i c1 

un~u : '141 ~lIrJ'W111'Wnll-:J'W 'ff~'J'VI 1 fleJ 10: 0: 3 : 1 'ff~'J'VI 2 fleJ 8 : 2: 3 : 1 'ff~'J'VI 3 fleJ 6 : 4: 3: 1 'ff~'J'VI4 cu cu cu cu 

" ,
<o!i c1 <o!i c1 <o!i = Q.I I c1 ~ 

fleJ 4: 6: 3 : 1 'ff~'J'VI 5 fleJ 2: 8: 3 : 1 ~m~'ff~'J'Vl 6 flCl 0 : 10: 3 : 1 'V'Hn'JW1eJ~'J1'ffl'W'tleJ-:J~~neJ'W'ff~'J'VI 1 tn 
cu cu cu 


v, v v 


6 u'W iJfl1'J!VilJ1J~lJ1W~~neJ'U~llJ~1~U~-:JiHleJ feJrJ~~ 0,20,40, 80 U~~ 100 GtJeJ-:JU 111Un~'W t11nn1'Jfln1:J1 

'fflJ1J~ 'tleJ~iJil''UU~ ~~'ff~'J 111mm fJU~Yl fJUnUlJ1~'J~1'U lJeJn. 77-2531 ~-:JtJ'J~neJ'lJ~JrJnl'J'Vlll'ffeJU~-:Jii;iCl .... cu .... 
v , , 

~ 0 Q.I 0 Q.I Q.I <o!i 'j) I = c1c1 

nl'J'VIlI'ffeJ'lJnl'JlIlICJflJ'W 1 fl1'J'J Ufl1~ -:JClll U~~flJ1lJfl~1~Ufl~ Cl'W ~llJrJ1J nl1-:J U~~l1'Wl ~UJ leJil'VllJ nl'J~fflJ cu .... 

~~fleJ'W l:Utn'UfeJrJ~~ 40 ;ieJ'ff~'J~ 1-3 'ffllJ1'Jtl~l'W!nW~]Jl~'Jill'Wflll1'U1I'VI nnl'J'Vlll'ffeJU U~ 'ff~'J~ iJ 1J~lJltu cu ~ q cu 
,'jI " 'jI 

~~fleJ'UlJ1fl'~hfeJfJ~~ 40 {y~'Jli 4-6 U'Wl:U~l'W!f1W~liflll1'WlI rWeJ-:J~ln~~nl'J'VIlIffeJUn1'J1I1I91lJUl nni''lJ 
cu cu 

, v v 

fl 111'1411 tm~tiJCltm rJU~l1 rJ'lJn'lJiJ~~ln~'U~l1U rJJ~~iJihl1Un~lI~-:JfeJrJ~~ 33 'tleJ-:JU 111ir n 

, • , 'jI 

'fflJ!fl rJ'J~ 'JeJlI~ -:J~ (2541) fln1:Jlnl'J!Vi lJfl Wf11~GtJeJ-:JiJ illJeJUJYl ~~~~ln~~fleJ'WU11J'J~lh111rJ'~ 
q "" u 

,v , 

'ff1'J!fliJ!'Vill!~lJ !~Wi tt11~eJrJ l1'Uf1!'I1!yJ!'weJ~!nJ ~m~tJ'UGtJ1J t11nn1'J'VI1I~eJ-:J~'lJ11 !t11~elm1J'U'ffl'J~'ffll!'VilJ 
cu cu 

111rJUD -:Jt1~'JlriJ'W~H,(lJeJeJfl!1J'U 2 {'(~'J ~~1J'J~neJ'lJ~JrJ1~tl ~ 'lJ!1J lJ~ 'W!11U rJJ : ~~neJ'W : !t11~eJrJ 1~t1~'J1riJ'U cu q 

'JI 'JI, 'JI 'JI 

~'fflJ 111rJu111irn~~u 'ff~'JYl 1 ;ieJ 27.5 : 70: 10 ~'fflJ~~tll!!f1~ufeJrJ~~ 10 GtJCl~t1~'JlriJ'W~{,(lJl1-:J11lJlIl~'Vh
cu 

'JI , 
_ ~ c1 Q.I II] 'j) Q.I c1 _ 1= 91 c1 'j) 'j) 

n1'J'VI1I{,(eJ'lJU~~!lJ'J rJU!'VW'lJn'lJlJl~'J~l'W lJeJn. 77-2531 ~1I ~~1I-:J'W lJ'J lJ1W!tll~eJrJ'Vl 'J eJrJ~~ 2.5 U~~'J eJrJ~~ 10 

'V111M'iJil{,(llJ1'Jtli''lJflltl-:JeJlI!~ff~nll~ lJeJn.77-2531 n111'WlIl1111rJiJil~~~~!~~lnnl'J~{,(lJtt11~eJrJ~fClrJ~~
"" cu "" 

'jI ,. jI 

2.5 U~~feJrJil~ 10 iJu 111 irm'lJlf111iJilYl ~~~1~11J l1JfeJrJil~ 16-20 Uil~'ff1lJl'Jtl1~~~nCl'WU1tJ'J~tJ1'~('( -:J~~ 
"" cu 

'j) 0 9 'j)= I di 0 9 91_ 1= .d c1 I 9 91c1 91 II] 'j)

'J eJrJ~~ 70 'Vl1 ~11 eJ il{'(llJl'Jtl~ 1'14 lJeJfl. 77-2531 CJf ~{,(llJl'Jtl'Vll ~l1lJ'J lJ1W~~f1Cl'W'VllJ eJrJlJ1n ~l1lJ 'U ClrJil~ 111 .... cu 

GJfl~ !~rJlJ'GJfrJfl'~ Uil~fltu~ (2547) fln1:J1U'WTVl1-:Jnl'J1~tJ'J~ 1rJG)fU~~neJ'W~ln'J~UU''W~~'ff111n'J'JlJ 
'JI , 

neJ'fffl~ ~'lJll ~'W~~fleJ'Wtlln1'J-:J~~~U 1tJ'J~tJ1Ul-:Jt'tl'UiJ fflJ1J~!~ 'W~~nel'W'Vl'JlrJYliJflJllJ!l1UrJlff ~ 'ffllJl'Jt1 cu 
'JI 'JI 

11 'W~'W'JtJ'~~ !!~iJ nnl1l1~J{'( ~ iJ9f~nltm~eJ~~ iJ'U1!~ 'UeJ~f11J'J~neJ'lJ11tlfl'VI1-:J!fliJ1 'UtJ~lJ1tu 63.38 Uil~ 
cu cu cu 

23.66111m1111ir n ~llJ~l~U !!il~!1J'WGtJeJ-:J!iYrJ~ ':U!~'WeJ'U~'J1rJ ~~neJ'W~'U'ffllJl'Jtl'~1J'J~1rJG)fU!1J'W1~t:!~'lJ 
11tln1'Wfl1'J~~ ~iJ~lJeJty l~!~'WeJ(h~~ U~~eJ~~{,(lJ'VI'Jlm~ Cl~lIn1'J1111~1 ~-:Jfll'J~{,(lJ'Vl'JlrJfeJrJ~~ 20 111rJ 

J111irfl t1J'W1J~lJltu~mlJl~'fflJ~ 'ff1lf11fJ'~nl'Jt~l~ClWl1f1iJ 700 eJ-:Jfl'ltCJfil!9frJ'ff ,~ ~~~fiw~~iJ fl ltl~U'J -:Jt111 
q q cu 
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2531 ~~fll'j~il~i)lllJflill~~~ri1'W~':Jf1ci11 ~1m!lJlJ~iJ~'Wl~ 15.Ox7.0x4.5 !C)f'W~!lJ~'j i11'~'Wl~~eJdi'WGJf1~~ 
~ u ~ 

'JI • 

f.mlJi'lJl~~llJlJl~'j!l'W lJeJfl. !GJf'WO'W 'WeJfl'inflU ~!lJeJty~~flci11iJfJWfll~111H~fl~1~ 11hl1fli)!lJeJty~1111 

QI 

lJlfl'W fl 

• 'JI 'JI • 

!flflfffl1:Jl~I1fll'j!~~~fleJ'W~'W'illflfll'j~il~ill11'j~111!rJ 'Wri1'W~(;1'lJ!'W!'utl~ 'WffTMi'lJfll'jYll~! 9f~!~ 'W 

fll'jill1ff~!l'i~tl!~'illfleJ~'ffll'ifl'j'jlJlJli~iM'!n~lh~ifJG}f,r!m~iM'~ll~iJfflJ'l1~~U~fl~l-:JltJ'illfli):U~11tJ !~'W 
q q ~ ~ 

'JI • 

illl1Uflvi!Ulfl'J1 fl11lJ!rJ'Wl!'W1'WO'Wfl11lJ~eJ'W rJ'W~'W 

'JI 'JI , 'JI 

2.4.1 !nUill~~fleJ'W'illflfll'j~il~illtJ'j~lhi~mnUillflUeJ~lfl~~fltl'W l11'j~~il~illtJ'j~tJl !Ul-:J!~'W 
'JI 'JI 

2.4.2 'Vl~I1fl~~'fflJ~~flfl'W~ 'W 'illflfll'j~il ~illtJ'j~lholJru eJ~ 'W 111~~'illfltll!fleJiJ lilJfl i ~111~ 
'JI, , 


1 l' GJ 'j) "" "'" 0 _I ftl d 1 1 'j) 'j) d "" .d 


eJl~'Vm-:J ~~fJ tG}f~~fltl'W~ 'W\llflfll'j~I1~'W llJ'j~lJl'Vl ~l'Wfll'j~'W!!l'i -:JUI1~!~lHI11'Vl tlWl'i fllJ 700 eJ~fYl!C)fmC)ffJ'ff
q ~ 

• 'JI 'JI 'JI 

dJ'W!1I111 i11lJ-:J i'WU~lJ1W~elfJI1~ 30 !m~ 40 i~fJilll'iUfl \llflU'W~~l1iJflouilll'i~-:J\llfll'iiJfl~'WH~1ill111 

'W1~~1l!rJ'W!!Yi~~'W ~lm!Yi~~'WiM'!!11'~~lfJfll'jeJU~elWl1fliJ 110 eJ-:JfYltC)fI1!CHfJ'ff !rJ'W!1I11 24 ililJ~ !m~ill 
q ~ 

uYi~~U~1l~u11'-:Ju~1111t~1~tlWl1fliJ 900, 1000 U~~ 1100 fl-:JfYltCJ1I1!CHfJ'ff t~'WnI111 i'lilJ~ 11lfJi~fl~'jltj1tu
q ~ 


, fj) • • 


fll'jtvhJ~'W~tl-:JtlWl'ifliJl1'j~~U 3 eJ~fYl!C)fI1tCHfJt'(~ eJ'Wll1 UI1~'Vlllt'(eJlJffl11i'U~eJ~uYi -:)~'WVh~lU~1 1~un f)1'j
q ~ 

QI QI ~: cl <l.J 

111l~ 111I1-:)!~1 fll'jll ~C)flJU1 UI1~fll1lJH~ -:)U'j -:)l'iI1-:)!~1 
~ 

'JI 'JI 

3.5.1 fll'j !ntlill~~f)fl'W~'W \llflfll'j~il~illlh~Ul 

.:: ""': & QI d 'j) ~0

'illfl~'W~eJ'Wfll'j~~~'W l11'j~lhCJ1-:)t!(;1'~-:)~ -:)'jU'Vl 3.1 H~~\llfl~ eJlJ ~~eJ-:)flW~'Vll~1'WfYf)EJ1U~~
~ ~ 

'JI , 'JI 'JI 'JI 'JI 
""'<l.J 1 <l.J dd 0 "" ~ ~ QI 0 

1\1 fJ'j~lJlJ (2548) ~lJl1 ~'W~eJ'WU'jfl'VllJ'W l~~fleJ'W (sludge) !fl1l~ 'Wfl eJ~'W~el'Wfll'j'j~lJlfJ'W l~~fleJ'WeJeJn\lln 

Q.I & .::1 'j) 'j) ftl 'j) ~ 1 1 <l.J ~ -=9 .d 

(l ~~n~~fleJ'WCJ1-:)lJfll1lJ!~lJ~'W~tl~~~fltl'WlJ'j~lJ1W'j eJfJ~~ 4 tl ~ 8 b;!lJ eJflfl~~fleJ'W (Lagoon) 'illfl'W 'W 'il ~lJfll'j 

IQ/ &: ~.::1 'j)'j) 'j)

t'(U~~fleJ'W!l'iflleJelfl\llflU elflfl~~fltl'W C)f ~'W l~~fleJ'W!11~l'W 'WlJ fll1lJ!~ lJ6lJ U~eJ-:)~~fleJ'WtJ'j~lJ1W) eJfJfl~ 15 
~ 

'JJ 'jJ , , 

1tJtiu eJ~lfl~~fltl'W (Polder) ffll1i'lJU tl~lfl~~fleJ'WU'W \I~iJ fln'j~lJlfJilleJeJfl'illflU eJ !fl tltM'1~~~flfl'WVl ij 
'j) 'j) ftl 'j) ~ 1 -=9 .::1 QI 1 liLI 1 

fl11lJ!~ lJ~ 'WlJ)~lJ1W 'j eJfJ~~ 30 l'i 'j eJlJlflfl11 \I-:)\I~lJ fll'j~ fl~~fleJ'W eJeJfl\I lfllJ eJ~lfl~~fleJ'W !u 'ff fll'W~lfl 
~ 

o <l.J J'~ cl : 1 Q.I ~ : d 'j) 'j) 

~~f)eJU t'(111'j 1Jfll'j'Vl~fleJ-:)'W!fl eJfl!fllJ'W l~~fleJ'W 'ill flU eJfl fl~~fleJ'W !'W eJ~\llfl'W l~~fleJ'WlJ fllllJ!" lJ" 'W~eJ~ 
9J I 'jJ, 

~~fleJUt'( -:)flrhill~~fleJ'WVl 'j~UlfJtleJfl'illfltl-:)~fl~~fleJ'W fll'j !fllJ~~fleJ'Will11'j~lh'illflU eJOfl~~fw'WVll) -:j ~~~ 
~ 

'JI , 

ill11'j~l1l lJl-:)!~'W fl'j -:)!'Vl~cIJ !tt'(~-:) 1~~-:j) tJVi 3.2 Ufl~ 3.3 
q ~ 
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Nt.......--­-1a_....-­ • 'JI 

llel~~fH)lJlil 'J ~~a~'lhlh~lh'Ul~L6)J'W 

r-------- --- --- ----- ----------- ..•._---- ---- --------·-1 
I 
i 

Nt....... 
;~~ ....aa 
~ 

I 

'JI 'JI 

fll'J t~'U'W l~~flel'W1l1flfll'J~a~1l11h~t111l1flll el~lfl~~flellJ 
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'JJ 'JJ 

3.5.2 tl11'Vl~HleJ~~fflJ~~ tleJ'W ~'W li) 1tltl11 ~i1~'W111 1~ lhn1JrweJ~'WVhfll 

t , fjJ • 

\9i1eJ ~1 ~U 'Vl ~ ~'W tieJ'W L~l Yi'W llJ 1'Vl ~ fftl1J L'tl 'W u'Vl ~ ~'W 1l~'W11lli) ltl~'W 111~V115~1~ fJlJ 
'U ... 

"'" "'" : cl <I 'lJ <lI d.t0

~~tleJ'W ~ 'W li)ltltl11~~~'W 11h~lhdJ'W eJ~fl1l1 ~tltl1J1tlfJ~~ 30 u~~ 40 ~ llJ~l~1J G)f~ ~~tl11~1 111 ffeJ1J 
'JJ 

fflJiJ~fflJiJ~6ijeJ~U'Vl~~'Wl1~ 3 G)fW~ i~LLti 
, 'JJ 

1. \9i':m~ l~L L'Vl ~~ 'WYi i~ iJ ~~tltl'W~'W111tltl11~i1~'W 11l1~U1L~ 'WeJ~r11h~tltl1J (0 % S[}-PM) 
, 'JJ 

2. \9i':ltl~l~U'Vl~~'WlllJ~~tleJ'W~'W li)ltltl11~i1~'W 11h~1l1~tlfJ~~ 30 t~'W eJ~r1U1~tltl1J 

(30%SD-PM) 
, 'JJ 

3. \9i1tl~1~UY] ~~'WlliJ~~tleJ'W~'W li)ltltl11~i1~'W 11l1~Ul~tlfJ~~ 40 L~ 'Wtl~r1U1~tleJ1J 

(40%SD-PM) 

0% SO-PM 26.66 6.68 791 

30% SO-PM 32.68 7.93 318 

40% SO-PM 32.51 6.39 209 

, , 'JJ 

li)ltl~111~Yi 3.1 \9i1eJ~1~U'Vl ~~ 'Wll iJ ~~neJ'W~ 'W li)lfltl11 ~i1~'W 11l1~U1L~ 'W eJ~rlU1~tleJ1J 
'JJ • 

i~uti \9i1eJ~1~ 30% SD-PM u~~ 40 % SD-PM lJ~lfl11lJ;'Wff~tli1\9i1eJ~1~U'Vl~~'W1l1~iJ~~tleJ'W~'Wli)lnn11
'U 

'JJ 'JJ 'JJ • 'JJ. 

~i1 ~'W 11l1~1l1!rJ'WeJ~r1U1~tleJ1J 11~U L'W eJ~\lltl~~tltl'W~'W li)ltltl11~i1~'W lU1~1l1Yi ~1'Wtl11!~lU~1iJ 1~1 'W 
'U q 

'JJ 'JJ 'JJ

vh'M'\9i1eJ~1~UY] ~~~tl~ lTe1lJ'W 11li~lJltltlilL,j eJ~ 'WV11fl ~ci ~~~1M'r11~tlfJ~~6ijeJ~fl11lJ;1~GijeJ~U'Vl ~~ 'W 
q ... 

'JJ 'JJ , 

<lI 1 ~ 1 1 'lJ <lI <lI <lI 1 "'" <lI "'" 1 1 'lJ ~ 


~1tlfJl~li)~ff~tl11 ff1'W1tlfJ~~GijeJ-:]tl11l1~~1l1fl~~ltl6ijeJ-:)~1eJfJl~G)f'W~1'W'Vl-:)ffeJ-:]G)f'W ~eJfJ1~'I111~1 eJfJ~~ 6-7 G)f-:)
'U 'U 

, 'JJ 

i~t L~tl~1-:)n'WlJ1tlUtl t,jeJ-:)li)ltleJ~r11l1~tleJ1Jl1~tlGijeJ~\9i1eJ~1-:)t L'Vl -:)~ 'WL~ lJrW eJ~WVl15l 

'JJ , 'JJ 

y) 1fl11lJ!!~ -:)u1-:)GijeJ~;'W~l'W~1Jil\9i1eJ~1~U'Vl -:]~'WlliJ ~~fleJ'W~ 'W li)lfltl11 ~i1 \9l'W 11l1~1l1 

!~ 'WeJ~rllh~tleJ1JiJ y) lfl11lJU~ ~U1~~~lh~lJ1W 2-3 L'Vl 1 ~-:).Q Ll1 eJ-:]li)lfl~ 'W\9l~tleJ'W li)lflfl11 ~i1~J11l1~'Lh 
l1~-:) !~lU~1i~ijff115'W'Vl1 cJ~vh1M'~'WlJfl11lJ!l1U fJ1~'W1 u1~!l1~eJeJ~ Vl1 111'fl11~~!t11~n'WGtm':l!lieJ~'W1'W 

'U 'l1 

<lI 1 "'" .J.d ~ cl.d 'lJ 
~ 1eJfJ1-:)U'Vl 

1 

~~'W~~fl~ G)f ~~~'Vl \9l1lJlJ1fl eJfl11lJUGij -:)!!1 -:)'Vl ~~~~~1fJ 
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r 20 
~ 
? 

:I(Z 

~ 15 
~ 
G 

~ 10 
r 
c: 
? 
(QI 

it 5 
~~ 
a; 
:J 
(QI 

)11" 0 

1000 1100 

0% SO-PM 

.30% SO-PM 

040% SO-PM 

900 


flJ'l'vJHff~~ fllJ''VI~~lEij tl~~ltl~l~!t'vi~~'U 

'VI~~!~nYl~w'VIiJ~~h~~ 

• 'j) • 

~lflfl'JlvJ:i1JYl 3.4 uff~~h1\M'Uil~ltl~1~'Vl~ 3 G)fiJ~~u't.n lW1Jfll'J'VI~~TVl 
'U 

jJ , , jJ , 

!'VIij tl'Utl'Ufi tlfll'Jl1~~lff~,hH)jtltl W'VIi1 ~ fllJ'U·nrVi 1J~ 'U 1~(J1tl(J~~Eijtl~fll'Jl1~~ltl~''Uil~1tl(J~~ 7-8 !ij tl 
'U q 'U 'U 

~~l~~W'VIiJiJ 900 eJ~fll~G)fmC)fmY ~~fll'J'VI~~11Jlflfl';h1tl(J~~ 10 !rlm~l~ 1,100 tl~flltG)f~tc1}(Jff tl~l-:)''J~~l1J 
,91 'I 

~leJcj l~uvi -:)~ 'Ul1 ~~~fltl'U~'U ~lflfll'J ~li~U 11h~1l1!~'Utl-:)fhh~fltl1J~fi lfll'J'VI~~111 ~-:)flil~ltl~l~YllJJ ~ 
'U 

't d cI ~J'd! -: d' • 3/ 3/ow
~~fleJ'U'U 11h~lh!'u 'U e:l-:)fllh~fltl1J 'Vl-:J'U!'U tl~~lfl~~fltl'U'U 11h~1l1l'1 ~ l'U fll'J'V"l 'UHl1-:)!!~~t~ltm llJ ~ fllJW~ 

•• 'j) 

'V"l'J 
q 
'U~Tvh',r~ltl~l~!fl~fll'J'VI~~lYl ff 

'U 
~flil~le:l~l-:)Yl !1i~~~fle:l'U~ 'U ~lflfllJ'~li~u l1h~1l1!~ 'Ue:l-:)flll'J~fleJ1J 
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45 

~o~ 40 
~ 35 
~ 
~ 30 
~ 25 
; 20 
~ 15 
~~ 

a; 10 
:::I 

~~ 5 
o 

0% SO-PM 

900 1000 1100 

~ ... a. ..--­- -...._-­ 'JtJ~ 3.5 
<II 

'j/ 

fl'J lyJLL bY~ ~filfll'J~~~lJU 16ij tJ~~ltJdl~!!vi ~~U 
<II 

9J , 'j) 3J 

~lfllJ~~~lJU1~~JLJYl3.5 u~~~ll1'nihdl filfllJ~~~lJ't-'h6ijtJ~~ltJdl~;U~TWtl~tl~cijeJ
<II <II <II 

'j/ 'j/ , 'j/ 

eJUil1fl iJfllJUil~~~ 'W U~ fllJ~ ~~lJU 16ijtJ~~leJdl-:)! t'n ~~ 'WVl ij ~~fltJ'W~ 'W mflfllJHil~U lLJJ~LJ1!1J UeJ~f1tJJ~fltJ1Jij
q <II <II <II 


, 'j/ , 


~ 1(;l-:)fll1~ltJdl~Yl ij ~~fleJ'W~ 'Wmflfll'JHil~Ul'lh~lhlJ 'Wfl-:)f1lh~fleJ1J~~ 2 Lvi 1 rw eJ~mflfll1lJ~J 'W~16ijtJ~~~fltJU
<II q 


'j/ 


~ 'Wmflfll'JHil~U lLJJ~LJl 

I 
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• , 
f111lJ'I1'W1U'W'W 

o 

0% SO-PM 

040% SO-PM 

900 1000 1100 

»...rta_--­--­"'_EL 
~ 

Jl1~ 3.6 fl J lvJ U ff<fl ~ fi lf1 11lJ 'H 'W 1t ttl 'W 6ij eJ ~ ~1 eJth~ tt 'Vi ~ ~ 'W 
'U 

'Hr:r~t~nVi~w 'H fJiJ~l~~ 

1I1flfl11'WUff<fl~f111lJ'H'WlttcJ 'W6ijeJ~~leJEh~ (1 U~ 3.6) V'llr:i1u'Wl 1tJllfllllJ'I1'Wlt!U 'W 
'U 


, lj/ , t:;J 

.c:::::t. & Q ~.dl I c! Q.I' <l.I Q.I ,c!o f Q.I I 

tV'l1l6ij'W\9l111eJW'I1f111f111tf1TVlff ~6ij 'W t<>]}'Wt<fl rnn'Ufllf111'11<fl\9l 1'Ht'l ~t~n tm~f11111'H'Wlt t'W 'W'Vl \9l1f1116ijeJ~\9l leJtJl-:j
q 'U 'U 


iI 


30 % SD-PM Ut'l~ 40 % SD-PM ljf1t'llJl111nflll11V'l~'W~16ijeJ~9f'W-:jl'W 
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? 4000 
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1000 
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900 1000 1100 

0% SO-PM 

040% SO-PM 

JtJ~ 3.7 flJl~H~~-:Jfllfl11lJU~-:JUJ -:J"tJ-:J~1e)£h-:JUvi-:J~'W 
'II 

11 ~-:J~~·nl1fJW 11 iJiJ~l-:J~ 

. 
fllfl11lJ!t~ -:JUJ -:JEUtJ-:J~1V~1~uvi ~~'W11~-:J~nfl!tM'~;)V ~1V{h-:JHr1 ~~'Wili 111 n ~~flV'W~'Wulflfl1Jv-l~ ~l'W 

~ 

ltJJ~1.J1 
. .~ 

~~ 'Wv~fi'1.JJ~flV'lJnfl1~ ~fll1Hr1 ~~ 'Wl1n ~~flV'W~'W UlflfllJv-l~~tl1tJJ~1.J1 ~~Jl~fllJv~ml~n'W:n~ fl11EUtJ-:J . 'II 

~ ~ 

L'WV ~'Wri111i''lJ~'W:n 111n~~flV'Wtll1.JJ~1.Jl~~'WV-:Jfi'lh~flV'lJ 

. ~ 

tJ W11 fI iJ 1, lOO V-:Jft'l!9fft!; tJ~ U~!M 'W 1~11 !!r1 -:J~ 'W~1V~ 1-:J11 n ~~flV'W ~ 'W ulflfllJv-l~ ~tl11.JJ~tJ l!~ 'W 
" 'II .. ~ 

tl~fi'lh~fltl1JiJfllfl1Jl1~~111 ~-:Jfll1~1V~1-:J11 111 iJ~~fltJ'W~'WU1flfllJv-l~~tl11.JJ~tJ1!lJ 'Wtl~fltJJ~flV1J u~ fl~1J 
'II 

3J I • I • 

lM'fllfllJ~~c)f1J'W111'tY~flll fllfl11lJl1'Wl!tU 'W~chfl11!m~fl1fl11lJ!t~-:JUJ-:J~ lflll c)f-:J~nl:JW~~-:Jfl~ 11111 ~V~fl~V-:J 
<u 'II 

t • fjJ • " , r'j) 

n'lJ~q~flJJlJEUV~~'W!v-ll~11t1;}tl fl1Jl1~~111~-:J~'Wl1fl1M'v-l~~fiw~l1nfllJ~~c)flJ'ih\9l1 fl11lJl1'W1UU'W~ -:J~'W 
~ ,J ~ d' d! Q.I Q.I' ~d "'" ~ 0' ~ Q.I 

~ ~ft~fl1111!EU -:JUJ ~ff -:JEU 'W 'Vl-:J'W ~'W V~mflfl1Jl1~~ 1EUtl~~ 1VtJl-:JYllJ ~~flV'W~ 'W~1l 'WV-:Jfllh~fltl'lJ ~1l'Wfl1Jl1~~ 1EUtl-:J 
'II 

~~ ~~~flfl'W~ 'W ulflfllJv-l~ ~JltJJ~tl1 ~~J1~!~ ~~'W~-:Jfl~ 11!n~ulfltl'4 f11fl~~flfl'W~'Wml~n'W tl~1-:Jl1ft1lJ~ 
~ ~ ~. 

~~U 'W tlj flfl Wl1f1iJ fl1~Hv-ll'tY ~~ 'I 1, 100 tl-:Jft'lt9fft~;tJ~ !~~~ 'WU'W!n~fl1Jv-lil fl~1lJlfl~'W ~~ 'Wv-lft 1M' ~n~fllJ 
"'II 'II 

~ ~ ~. 
'11~~1V~1-:JlJlfll'W~'W-:J1U~1fl~1'lc]f'lfllJl1~~1U iJ1~!n~ulflfl1Jl1fttllJ~1EUfl'lfl'W f11fl~ 'W u'WtlJ 'W!ufl~!n1 

" 

http:UlflfllJv-l~~tl1tJJ~1.J1
http:ltJJ~1.J1
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'JI • 'JI 'JI 

~~flu'U~h..!mflfl1'J~ii~tJ11h~lhVi~1'Wfl1'J~'WUM'~W"~~~lU~1~fflJ1'Wrwu~'WrlTM1Ul11fl;)' ~m~~'W 'J1I 
"" cu 

~~'W~rvi~~'W ~rlU111~hJ'VlflffU11fflJU~~l~~ 'V'411,:h ~lU~l~uvi~~'W~ 111 ij~~flU'U~ 'W 'il1flfl1'J~ii~J11h~tJ1~1I'W 
tl~fhh~flU111M'Ti 1f111lJH~ ~U'J ~Mtr~~lm!M'~~ ff 

cu 
~fl11 Ti 1fl1'JMfl~lMtr~~lfluM'':)~lfl11 cil'W~lU~l~M~':)!~1 

'JI • • 

'V'41111 Ti 1fl1'JMfl~lUf1~Ti1fl1'Jfl fl9flJU 1~ 1fl111'U~w~lIi f111lJM'W1U t1 'W Uf1~f111lJU~ ~ U'J':)ff ~fl11 M1 Cl 
cu cu 
• 'JI • 

el1'il fl~111~11 ~lCl(h.:)uvi.:)~'Ulii 111ij~~flCl'W~ 'W 'il1flfln~ii~u 11h~1I1LlI'Wtl.:)f1'1I'J~flCl111M'fflJu~1fl(J'JllJlIi 
'JI 'JI 'JI 

~ fl11 ~~U'Ufl1'JU l~~flCl'W~'W 'il1flfl1'J~ii~u 1tJ'J~1IllJ1NfflJnu!11u~'Wyhflj!i1~ ill LMlJ1~rl1Mi'Ufl1'JY11flj 



, 
q 

111111 4 

,,, 'jI iJ • 

!fl1tl~i1'U~l-H~1~UU1U h.rWhl'vifl1fln~n~ iTnUtl1) ~~~1~Otl1)ih~un1i:hn 111tl~UU~~1'U 
,iJ ,fj/ " ,

VIel-:JVllJ1U 1~1rln'jtl~UUfl11lJ!l1U01U(l~ij fl 11lJff1J1! fflJ tl U 1-:Jfl1-:J '\I~U tl1) !~lJ 'VI )l(Juli 14 1!~ tlGJf10' 11' 
'JI ,'JI" 

~U)tJ 1¢l~10 (I~tl1)'11 ~~1 U(l~ ll-i U~tltiYm11mijtlUM-:J~1 '1~mfltlUl1-:J'I1lJ~ '\I~t1J'U f)l)~U)tJ ¢l10fl1) 
~ ~ 

'JI , 'JI 'JI 'JI 

i1u ¢l10ijtl 111tl 1~tti1u'I1lJU )1lJ~-:Jtl1)1~tfl1tl-:JV~1~-ff1'111Utl1) H~~fl:untlff~l-:J '1 ~mi1tl~U iluU'\I~ 
q ~ 

,., , fJJ, 

ijih tlVVltJ) ~lJ1ru 20-25 nJtl{tcHU ~ tt~Olfl~ el fl1) ~~~~U -:J 1'U lJ 1-:J9n1~lIiu '1 'W) -:Jfl1 0'U 1¢l ttn U'\I fl'U 
~ 

." ~ ,
II) 'j) ~ I <::> 'j) I ""'1' "'" dG) 'j) ~ <::> cv "" 

~tltl !lJ tl)~utlrJellJff'W "1(1"1 UlJ11'\1~lJ !)-:J~1'Wel~ff111tl))lJ!CJf)llJtl'VI !GJH'Uel~'U~fflJ 'VI-:JHfflJ!tl-:JU(I~'VI
q q 

,'JI , 

ij~l'11U 10tht~ '\I),j U~~~tt~tfl1el-:Jil'W~'W!~lYi '1 r'\) ,Hl1) "1 t~llJl'Vhf)l)~tl1=n lli'Wul1Utl1)~~~¢l10 
~ ~ 

'JI , 
<::>"" I 0 "'" 'j) "'" "" 'j) "'" 
11i tl1) '11 (I elU 1~ 'U ~1 O~ 'U t'I1U (J 1 'VI tl-:J tl 'U 

'JI 'JI 'JI 

'I11tlUtl1) fftllJ 1 tl1) t~1 OlJ ih~ 'U '\11 tll~ tl ~U~ 'U t'l1 ci 1U111'ff1lJ 1) tl ~ 'U) tJ 1 ¢l ¢l 1(Jtl1) '11 ci rJ t! U U 
q ~ 

, ,'JI 'JI 'JI 

'\I~GJf1(J' 11ttl~tl1)~~'W l~il~nw~1'I1li~ Vl'\l~!~'U f)1) 6ij(J10~~1~111nu tfl1tl-:Jil'U ~U !~1~'UU1'Wt'11 ~ 1U 
• 'j} • 

u~ tUel ~ '\11 tl tl1 ) ~ tl Ell tl1 ) t ~10lJ 14 1 ~U '\11 tl ~U U ~ -:J VI tl -:J Yi fl1 fl tl (l1-:J ~ -:J U tl V t! eJ 0 U ~ ~ , li fi eJ 0 U 
~ 

,j) ~iY'Vl1j fl1'W i'W tlU ~tt~ ~~t~'U ~ffU i'\1~ '\I~~tlEl1~~fl ci11 

V t 'j/ , , 

4.1. 1 t~~ 0 11 U1 ~ l-J t~ eli ~i 'U tl1 ) 'VI ~ ff tl U tl1) '11 ~ el!! 'U 'U '\11 f)!! '11 ~ ~ ~U 11~ iY t t '11 ci ~1'U VI el ~ Vl 

fl1fltl~1~ 
'j} 

4.1.2 Yl1tlU'l1 cimt'U'UU(I~'Vl~ fftl'Uff11tr~~l~~ 11~neJuU(l~'I1~~tv.l1 
'j} 

4.l.3 tt'U~U1 U(I~ff11j~ t'VlflUfli 'U f)1)!~1l:1lJih~u tt(l~uliYilJ~tJu tJ~lff!~ tl{eJV1'l ~ 11:1111'flU 
~ 

'J} " 1 '1 , 

,~Yl1flU'Vl~ (lel~!~11:111U1~ 'W '\I1flU'I1 ci ,n1~ ili 'W11 eJ'liJii u~ fl1) tVl eJfffl1:J 1!~ elU 16ij~ 1~~ ri eJulii ll~ 
'j} 'j} 

~~iYui'\1u11,jt110'Vlel~111'~~il~~elltJ i~O~'W~elUfll)'VI~(ltl'lij~~u
~ 

http:11~neJuU(l~'I1~~tv.l1
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~ Q.I I """ """ I 0 9/ .::S 	 .::S 

4.2.1 tfl1J~leJtll~~'W~1JtllflUlH'1~'U llJ1t)1JUl1~'Yl 105 eJ~fllt9HUC)ftltY 

4.2.2 1J~~'W~eJtI~'Wu11~~1t11f1~ ~i11ij6ij'Ul~t~flfl111-2 tC)f'U~!lJ~'J 
~ 	 v 

4.2.3 	 t~jmJt'h~'Wl~tli~~'Wtt11~ 500 fl1lJ U1tY~en~ 300 lJ~. (38 % water) 
~ ,v v ~ 

4.2.4 HtYlJUln1JtYl'J~~~ltllC)f!~tllJ9fihfl~ 2.5 fli'lJ U-a'lt'Yl~'UVlt~jtllJl~o~i'WUl ~~Y1~l~t~'Wn~l 
, 	 ,fjI , I 

24 Glf1 llJ~ (l1~eJ,jllJ~'W) t~eJi11t'WeJ~'Wt1JeJtI i1'WHtY]Jl~~ltl 

4.2.5 ~'Ufll'Wdl'UHtYlJ~1t1tfl~eJ~~'Wi11t,jln'Wt~'Wtift)t~tll1~tli~n~Tlh~lJ1W 15-30 'U1~ 
v 

4.2.6 	 tJ11Jfll1lJl1i1~H~~fll'J111~~1~lt1f11'J!~lJtYl'J~~~1t11C)ft~ tllJ9fi1tfl~!m~U1 

~ , , v 


4.2.7 fI'JeJ~~l'W~~HfI'J~!1JeJ{ 100 tlJG)f (150~m) U-a'lU1U1~'W~1~lJ1i1'U~flfli'~ 

4.2.8 1~~1f111lJl1i1~ 1~tlfl11lJl1i1~~ !l1lJ1~tYlJth1111Jfl1'J11~ eJH1J1Jtl~eJ~~ lh~lJ1W 500 t~'U~'VWtl~ cu 
~ , 

111f1f111lJl1i1~tY~ iM't~lJ lC)ft~tllJ9fi1!f1~ tm~U1f1~'W 
cu 

, , 	 ~ 

4.2.9 tUeJ 1~f111lJl1i1~Vl!'l1lJ1~tYlJU-a'11111~~1f111lJl1'U1UU 'W 1~tlfll1lJl1'U1UU 'U6ijeJ~u 1~'Utl~eJ~ -	 cu 

v 

4.2.10 Yilfl1'J11~eJ~'U'J1IU1J1JfI~1~1'Uuu~uW1l'W'tJ~ltYt~eJ{ t~'U!1~ltJ'J~lJ1W 30 'Ul~ U~1t'V1t)fJn
cu 	 cu 

~ ~ , 

4.2.11 ~~Yl ~ 1~tJ'J~lJ1W 1-2 i'1llJ~ u-a'lUfl~t1t1f1tl1f1U1J1J 1~f111lJl1'W1tJ'J~lJ1W 3 iJ~i1!lJ~'J 

~ 	 , 
""" 99/ 	 9/ """ .::S

4.2.l3 t11JG)f'U~1'U ~l1Ul1~t'f'U'Yl 'Yl 105 eJ~fl'l 
~ , 

4.2.14 tH1~'W~TW ~ 950 eJ~fl'l t~'Wn~l 30 l,!1Vl ~~'J15 eJ~fl'1~eJ'W1~ 
'j), 	 ~ 

4.2.15 l~~'tNl'U~'W!Hl~ Hi1~ 1~tIt'Vlfli!f1f11'J11~eJU 1~'U 

4.3.1 f)1'J fffl1l1VH1~ fI'J 'J lJ f111lJ f1 i1 ~~!11 ~ tI'W UtJ ~~!~ eJ~ tl1 f) f)1 'J!~ lJ tY1'J GJf 1t1f1 'J ~ fij ltl~ eJtI~1 

(deflocculant) t~t1(l~f111lJl1i1~ tl1f)f)1'Jfff)1l1'V'41Jl1 D'1lJ1W tY1'J 1C)f!~ tllJ9fi1 !fI~~ Jlt1~fll'Jril111'Ufll'J'iJ1'U~1 

~ 99/ .d ftl ftl "~"II)9/. ~ ftl 	 ~ """ " 
f111lJl1'W ~ ! 11 !l1lJ1~tYlJtltI'YllJ'J~lJ1W 0.81.20 tlJtI'J t9f'W ~ ~~ f11fl11lJl1'U ~lJ'J~lJ1W 450-500 !C)f'W ~ 'V'4t1t1~ cu 

, ~,'j) 	 ~ 

4.3.2 !ljtlUTW1~'W~!~jtllJ'~lJlf1~tl~'W'J'iJU1J1Jf)(l1~ 1~W'~!1(lliUf)1'J11~t130 'W1Yi (~U~lU'JtJ
cu cu 


C')I ~ 9/~ 't""" • 9/ 9/
Q.I

~fI~ll1lJ H(l~l1'W 6ij'Wl~tJ'J~lJ1W 2-4 'W1) U~ltl~t'Yl'U1~UeJtlf)tl1f)U1J1J 'V'41Jl1f)1'J'11(l~1'V'4eJ lG)f tl~1~f111lJl1Ul 
q cu cu 

~ 	 , 
""" 9/ ftl """ = Q.I ~ 9/ ftl ftl ,,~ " 

6ijeJ~G)f'W~1'UUl1~lJ'J~]J1W 3 ]J(l(l!lJ~'J fll'J11~~1!lJtlttl1~lJ'J~lJ1W 8-10 !lJeJ'J!C)f'W~ 
" 	 v 

4.3.3. !ljeJl11f)1~HH1Vl950 t1~fl'ltC)f(l!9ftltY tlJU!1(l130 U1Yi l~~'W~l'W*U~~~j*~t1'W r1t1'W,jl~U~~U'J~ 

lUiJf)1'JU~fI~11 f)1'J11~~111~~!Hl~1 
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, ~ , ~ 

~l)l~li 4.1 tJ~lJltuUl'Yil~U~~fflJU~~l~"l ltJfll)'Vl~~~~!~~t:JlJU1~lHnflUl1~~~'Ufnflfl~1~ 

(liJ'e)1i~'U~l) ,' (i~'e){l~~~r" "~' 
fl11lJl1'U1Uth.J fl11lJl1Ufl " 

Ul1~~~'U 
. (fli'lJ~tl~l"jl~l9it.l~nJ~"j) ' (l~t.I~~~~~) 

ill llJrl 1.56 41 0.86 434 

'U'j'j'Vi~Yitl(J 1.52 42 0.80 466 

i<Jfl(J 1.42 44 l.20 448 

cn~1Jl11Cll~ 1.40 46 0.96 469 

'V 

, Q Q V Qct , 0 Q 


4.4 fll1tlltl't'lf)~U't'lfl'Uflfll1fHWIV11tl11ifll11U'tf)H'U1J'U1V1'U 
iJ 

fll)thfJ'Vl~~H'Vlfllw 1~fj U~~!'Vlfl'Ufl h-Afll)fiil~~lfJfll)l1~eJiil~'W 1~vllfll'Hnli~u~~ffeJ'W!~~ 
iJ 'jI 'jI iJ • 

tJBU~fll) ~~11~ fll)fifflJU1~'W U~~fll)11~~UU1JU1~'W~lflUll~lJ~U~~Ul~'Wl1!~~fJlJ1~ 1~fJij 
iJ iJ 

)lfJ~~!~tI~,j'W~eJ'W~~~eJ ltJiJ 

iJ 

4.4.1 fll)1~1fJlJU1~'Wrlll1f'Ufll)11~~U1J1J 

• iJ 

1) i'~Ul11lrfl19f!~fJlJ9ii11fl~ lC)f!~mJfll{1Jm'W~ lm~uu~fJlJfll{um'W~ ~~1'Ui1~6ij'Wl\P115 i1~) 
iJ • 

2) !~lJU17 i1~) (11~~~llJff~'Jl'W~l)l~Yi 4.2) U~lfll'Wl11'~~ftlfJ!~ltlU 
qJ 

iJ • 

3) f1~UfJfl~Ull11'~ (111fl~'WlllfJfl fll)ft~U~lJltuUl~~) mlLfl'fJl1'W lfl'EJ 13J u~~iY ~fffltJ)fleJ~fl 
• iJ iJ 

~lfl~'U !m~i'~t'hl1lrfl111'1~ 10 ;nftflflJ (111fl~eJ~fll)fii1\9llJlflfll1iJ 111'1litl1JU~lJ1W~llJff\P1{h'W1~) 
'j) jI, , 

4) !'Vl~lw~1u~'U11lJ~'l'1~ 10 fn~flflJ ut1'lU9fYi~11~llJ;)'W (1~lJtJ~lJ1W1~~llJff\P1il'W!~eJ 
• iJ 

fllJJ:-li1~U~lJ1W'VllJlfl~'W) 

5) ~'Wfll'WJ:-lfflJ111'L~ltl'Wl1J'Wn~11111n'W 30 'W1Vl !~lJ19f!~fJlJ9ii1Lfl~u~flu~fJ 111f)fll1lJ11U~ 

iJ • 
91 ~ = <=!<=!= 91 
~ eJ~fll'H'W eJ\P1'W'VllJ J:-l16ij~ 6ijJ~1Jl~) 

, 'jI 

7) thJfll'W~f1flf~111'!~In'W11~~~lf1flJeJ~ Ut1'T1~~lfll1lJril~~11~1~ Uft~tr~Lfl~fll1lJ11U~ 

u~1L1f'U~lfll1lJril~~lL~1~111'ij~11f)~1~fJ'ln'U~11'W~lJl'l~ 4.2 u~~ijfll)111~~1~ (111flfll1lJril'l~lL~1~ff~
<U 

"" lI] 91=: lI] cl 91 91 0 ' I 91 Cl/ <=! cl lI]91: "" d Cl/ GJ9I 
Lfl'W !U 1111~lJ'Wl~~ !UWfl'WeW U~l'VllfllJi1'Wfll'W\9l~~'Wl"lfl'W\P1) fl~~ !\P1'Wl~'W'VlL11lJl~fflJfl'UfllJ !G}f~l'W 

, 
11~el 1111U 
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I r 'j) ,fj} 

~i1J~ 4.1 tfl~tl~ihJflll-.!'Wl~'U U~~11ifll)ihJfll'UU1~'U
cu 

• 'j/ • 

~TJ1~Vi 4.2 ff~)ril'U~fff1Jlh~'Uril'Y'if'Ufll'J11~tlU1J1J'Vl~~tl~!'U1'J ~~1'U 1I1fl~Ut11'w(n!UYi'tl~i)'Ufl1f1fl~l~
cu 

ji 

{l'~':iri'n..!yrtYlJ'111~'W9J ,
ri1'W~{l'lJ'111~'W 11'W1fJ 

<u 

ihllJf1 (l':i~~l'W~j) 'U':i':il"l~Yh1fJ 

"" 'j/ 

~'WH11~ nlGlf1i'lJ 10 10 
9J 

'111 i!l~':i 7 7.2 
~ 0' 

U'U~ ':i (JlJfl1':i'U el~'W~ f1i'lJ 100 

19f~~ (JlJfl11'U el~'W~ f1i'lJ 50 50 
9J 

19f~~ (JlJ9$i!l!f1~ ('11111'11mll(Jf1) f1i'lJ 100 100 
9J 

l:Y~ri1'W'111 ltleJll~'W~ 41% 42% 

fl11lJth~~lll"l1~ nlGlf1i'lJ~eli!l~':i l.56 l.52 



31 

'J/ 

4.4.2 !'Vlfl'Uflfl11'11citlih~'U 

'J/. " 

1) 11 1U l~h.rVi ~il~1~1J1fl,r'U~tl'Untl'U'11U1 U~~!tJ,h~lJ'VhJ'UU~lff!~tl{ lJl i i'i'Ufll1'11ci tl 
cu 


'J/ 'J/ 


UUU~ 'U1 11~'U,:n\'HG}f11iJ fl i 'UullcWlJ~U'W l1~lff!~tl{~llJ~tl~fl11 (ell1J~ fll1'Vlltnln1'~fllJ 111tl!ti1 ~t~ fl'Vll~1 
cu cu 

• 'J/ 'J/ 

~GJ3I ~Q Q c(lq3l'.:9 


n~tl ~11 !!fl~!'U tlfl'Weltlfl1Jlflt tUU~lJ~ !fl~ lV6ij'U) 
'J/ 'J/ " "'J/ 

2) tYlU1~'U~~i'Uu:JJcWlJ~ U~1~~Yl~1iU1~lJ1W 15-30 'UTVi ~'UelVfiUfll1lJ~'W6ijtl~UlicWlJ~
cu 

'J/ 'J/.. " 

!m~fffn~6ijtl~11 1~'W!tl~ U~ 1J~a~!fl~1~1Jlflfll1lJ11'U 16ijtl~ti1el~'UV1~tlfl~lU~nwthfl'Vi11VtlflU 1~'U 
'J/ • 'J/ • 'J/ 

3) t'VlU 1~lHY1'Utn'Utltlfl (1'Ufl1W Yi~tl~fll1'11citl i Mt~'U~'U~l'Wfl~l~) U~lfl)hYl~ i lt~'U 

'J/ 'J/ • 
Q.I 31 Cl/Q1fJ3IGJ3I 31GJ.:::s. Cl/

4) 11~~1JlflUfl~tltlfl1JlflUUUU~1 ~~'Vl~ n !11U11~ ~'UYl1lJ 1 1'W 

5) 111i l1~~uflfl 111tltlUUM~ 111tl~~ i il'U~~lJlMUM~ffiJYI ~fl!t~~~'U~l'W lM!1 (JU~tlV 

'J/ 

UllcWlJ'~u'WtJ~l fft~ el {U~~,rU~el'U fll1 !'VlUUU 
cu 
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iI 

'U11 tllfl 1 i1'fl 1 1 t1'11j~HVI~iJ~fl11M cienj 1~'W 

~11 ~'11'W~~ el1Jfl. ~11~ (1988) ~ltl~ 
"" <u 

----.----.------1 

! 
f 

i 

I 

I 


I ..~--.---.-------------.-~~~....~..-~.~~--~.._- -'-- '-,;; 
'J/ 

~1eH.h~ ~fi;N 1'W C;'W '11'W ~h..l Mci m ~ 'U'U W~l~~';HJ~l '111 ~'1 ~~l 

""""""'------.- ......--,--=, 
~ .......­--­....... 
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v v 

'il1f)f)1 'J'Vl~tH)~rU fl~~ 'U ~~f)ci 11 ~ fltY'J tJ1~i 1 rw fl~'U 'il1f11 'J ~~1'U ~ ~ ih llJf) U~~ 1 'J ~~1'W 
q ~ 


,j) , 'IJ , iI fJI 


!fl~fl~U'U~'U!~lfi el1tflfl1J'J'J~~Viifv tY1lJ1'Jt\U llJ1!~~ £JlJ~'U~l'UYi~'U'JU~1Vf)1'Jl1ci flU 1~'W l~fi fl'W~1~~ cu 
j}, ,. 

~~il~ 'Mfl11lJtY'W''il'Vl~~fl~Vl1f)1'J~~\Pl~'W~1'W H~!l1fl~'il1f)fi1f)1'J11~~1!jjmtM~Yifi fl'W~l~tY~ fl1'il'il~iJUt1JVI1 cu cu u 

~111i''Ui'W~1'W~iJ~'W1~'l1illl1~flcH1J~fl'W ~~'il~~fl~iJf)l'J'Vl~~fl~ ''Wih\Ol'U~fl111 ci1'W~'W'il1mtl'lci~el1tflfl 
u 

v v • 

~1~1J'111~1~!t~~el1!flV1G)f lv1~ !l1lJ1~tYlJ1 'Wf)1'JU1lJ1 1~' 'Wf)l'Jl1ci flU 1~ 'W !V4'J1~'il~~fl~!~~ £JlJU l~'WYiiJ 

fl11lJl1'W1HU 'U~ 1 Vl11MiJf)l'jl1~~1tY 
cu 
~u~~~il~fiwq.f~l1ci fl 1~'il~U~f)MfHiY£J111m~'W ~ 1'W1'WlJ1f) fJ1f)~ fl 



, 
..::t 

Ul1l1 5 

,v , 

''W1 'j \l~l'Wlfl~tJ\llh.J~'Wu·n 11\9l1lJ{;l~'j~tJl'u'tJ~tJ fll!fltJ{;ll~U"J'l1{;ll\l ~\l'l1'1~~'j~'Wfl'jff~ tJtJ1HJl !m~~\llrJ~ 
q 

, , v 

'fl~!~ tJ\l l~ 'W l~l~flfJW~t~ tJlnlJt~liJ~fl'jl1 lJ tJll 1 ~1 'Wfll'j tll-l11 ei \lU{;l~lfl~ tJ~tl 'W ~ 'Wtll-ll1'WUtllJ~\ll'r1~'jlG)flJ~ 
q 

U~ ij ~tn~!~ flfli 1 ~~!~ 'W!~lVJ 'WUlJlJ l~ tJl~ ihh~iY'YlTI fll~t~\lfll111~ tJU ff ~ 1~ (Jtlfl~ fl'j~Ul'Wfll'j !II-Il 
<u 

tl'j~fltJlJ~ltJfll'j'jllivJr~tJtJu ici J1~ ijtJd''WII-I~~fiwcntJtJflitlt n1'\l fll'j ici 'j~~Ufll111ftJU~tJ~l~l~lll~ltJfll'J 
<u 

~'W ivJ1lHU'l1~tJfll'jd ~ ivJ'I1u1!~1!~ tJ'11'~'W~l'WlJ~nw~lU'I1Ull~lfffl~lU{;l~ijfll111fB'Wff~fflll~ (J~~tJ~v q 

V , v 

11~th(ll'Vlfll111ftJ'W111'nlJ~1-J~1'W''Wffl'Wtl~iu fll'jd ~ivJ~l~1~111flMll~111'Wi1~Y11m~llVl tJ'11'~'W~l'W'Vlflffl'W 
q 

, v v v 

~fl~lBd l~fflJ ltffllB \91111~ltJfl1'jiJ ~!~1 i 'W~B'W\9l1\l"l ~~flci l1tll 'Wi'W~B'W~llJtlfl~ 6)JtJ~fl1'j!lI-Il~U~1'W 

!9l''jllJfl i~j ill1~t~ 'Wt~lUUU1~'11~B1~!4Bt~~~GJflJ~"fln~l11 U\9l 'j~tJ~n(ll~'~'UU\9l {;l~~'W~tJ1-J6)JtJ~t~lU\9l {;l~ 
, v 

GJflJ~ ''WU\9l {;l~Y1tJ~l1 ~tJ.:Jij fll'jtli'lJ'11'!~lnlJ~flfJW~t~l ~fllJw~II-li1~fiwcv1 GJflJ ~6)JtJ~t~tJt~i1~ fJ Wfll~~B.:J 
iI , • j} 

~'W~l'WVi~B~fll'jU(I~fffll~tJlfl1ff 1~(JlllflU~lftl'l1i''U1 'j ~.:Jl'WVi1~VJ 'W!~Ut91tJt~i1~fl1'jfllUflll'j~~UtJWl1 fl iJ 
q q <u 

, • v 

t!"~'j~(J~n{;ll1 'Wfll'j t~ll1~tJl~U~lflfJ~U"~fll111i1'Wlru~B.:J~l1fll'Uflllfl'j~U1U f)1'j tll-ll ('11 ~ tJ1u'lliUtJll1t~ (Jf)1 1 
v <u q 

'jI. 'jI v v 

"flU~1-J ivJ" !~'W11~f)) c1f.:Jil.:JU~{;l~fl'WtJll1ijt'VlfllJflf)l'j~U ivJU~f)~l.:Jn'W 'WBf)111f)U .:J1U~B.:JflU~U 1vliJfll1~ 

'jl11i1~f)l'jfllUflllfll'jt~ tJ~II-li1~fiWcnfll(J''W!~l!~tJ111'lJ'j'jl1"ffl~li~lllfl~ fffllf1tJ ili 'jUfll'Wfl1'j 111{;llltl'U6)JtJ~
q q q 

v 'jI • 

(lllftJU"U!~l~ fl~ltJ !'VlfllJflfll'j~ 'W 1vJlm~fll'j'U'j'j111l-li1 ~fiwcv1Uij 1I-I{;l\9l Bf)l'jfffl~lU(I~fll111fflJ l!ffllB~tJ-:J 
q q 

'jI 

!!lJ ilrYlfll! flf)l'j!lI-Ill1~ ij f)1'j~ ltJ'YltJ~111f)~'Wff~ 'W~ lU'lh~ffUf)l'jur'Vi l-:Jl'Wl1~ -:J flU~ 'W lvJlf1(Jlllf)l1~
q <u q 

lfJ ' ~.J "'" <I ~ , ~"'" Q.I & <=! <I d & "'" 
~ll 'Vl'jlU6)J tJlq!"~ 'W!1'W'Vll-:JTVWlff1ff\91'j 6)JtJ~6)JU~tJ1-J~ 1~"l flw~r~p 11 tJl1 ~ll fll111U'j~ff -:Jfl 'Ylll~ftf)fJl~ llU tytyl 

.J.d. ~ J ~ q ~I "'" ~Q.I 

~ 'WtI 'W'Yl ~{;l flfJW~~1-J;Yl'W~B\l!\911 fll'jf)'j~111(Jfll111'j tJ'WflltJ ~U!~l 'j uUU'U U{;l~t'VlflU flf)l'jl~l ~ 1(Jfl'j~U1U f)1'j 
~ <u 

U(l~!flt tJ.:J;;tJl~'VI1\l1'VItJlffl{,(\91{ t~tJlll1-J~tJll "~U;Yl'Ut l{;l~l~ llfll1lJ!~1"11ft I'll i''Ufll'jflllJflll! l{;l~Ui''UU'j-:J
CUI ~ q q 

'jI • V 'JI 'JI • • 'JI 

fl 
q 
Wfl1~fl1'j1l-li1~~lm~lWflU i~~rJ~~u 1~(J1Uf)1'j~flEnfli'~U,~!~tJm~l!lI-Illii 1'j~\llU{,(1l1flG)fU!fl1 tJ\lU 'W~ulfn 
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~ . 
5.2.1 Yiln1'J1~lJ~U~~fffl1:n1fl'J~~~1~Wl1 'J111i1~ffnlnt'VlflUfln1'J~lJ 1VHi'Vl1~1'J~~llJ1~ 

5.2.2 ffnl:l11l1'Jfl'j ~111t1fl1111~f)'Wfl1t11'Wt~11~tlYi 1n1'j1~f)WYl fllJ ~'J~~'UrW~l'Wt~l~l11~1UYlU ~ 
q <u 

~llJtl11~1~~ 'j1lJ 8 ~lUYlU~ ~lmcvw{llJr1Utll~GJfU~ S (~l11~U~ 5.2) ~f)t,j'ltl'Utfl~f)~irtrVin,j'f)~~ l~tm~ 

irlJ 'Vi nf.} WYI iJ lJ l'Jn 1-15 1lJTYi n1'Jn'J~111t1fl11lJ~f)'W fl1t1 1lJt~lU'J~tlJ lJ 111n1fll-A'1~~WYI iJ iJ (Pyrometric 
. " . ~ ~ 

cone) Vi~~~~1lJ~·httYlu.:J~1.:J~ ~f).:Jt~1'j111 38 ~lUYlU.:J (~111~'tJVl5.5) 11',rUnl'i11.:J 1fllJl1~11.:J~111tl'Ufl1'j 

~~t'j tI~~il~tiW~~llJUn~6ijf)~~~il~H~ f) 1Mi~,j'f)lJ ~~111~f1'1:jW~nTiYi1.:J1lJ 11~~ 
<u <u 

" ~. 

5.2.3 1~~ln1'j~~~lJtJ1 ~lfl11lJtt~~tt'j.:Jtt~~rl1n1'jYl~~1Y1~~tNl6ijf).:J~lJ~llJ'Vl~~f)'UVl ~~(j tI.:J 1lJ . <u 
,,~~. 

t~lVl ~lUYlU ~t~ tl1tl'U1fllJ1~f)WYI fl iJ Uvl~~lJ U~~~lJ~llJ'Vl~~f)'Ut~~ tllJ~lJ l~tI1~rwf)~lJGJfU~t~ tl1tl'UVl 
q <u 

Q./: Q.I ~QJ tlQ.J d : Q.I d ~ Q.I I ~ 
n'UlJ lYllJ n'J1lJN~ ~flWCVlYI~ ~trlTV1Yll'U1fllJTHlJ f1!lHW6ijf)~9flJ.:J1'WYI~~trl1!!~ ~~GJf'W ~ 

5.2.5 i!fl'j1~MN~~ '~i''U t~e)'vh!!rllJ~nTin'j~111CJfl1111~f)lJU~~'jUt!1J1Jn1'J trll 
'II 



cl 
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<:! 

5.3 r'HlflllfHllll 

, .. ~ 

'jtJYi 5.1 !m~ 5.2 UbY~~flTVUm~UvfUfll'WiJ~fntl1'WGijtl~!~1!vnYil'j~ ,~ntffflJlflW!fl~tl\ltl'W~'W!rn 
'II 

di::'t ~ Q 'jJ .,., I 'jJ Q I 'jJ e!'jJ 'jJ Q ~ 
9f \l!1J 'W!~1-n'W'YI1~!~ 'W ~lJ'j tl'WGij'W l'UGij'W l~fl ~1~ ~ l!~lfltl~ lt1tl~ fltl'ff'j 1\l'YI~ 1'W'W tlflU l'U~ lt1~ 'W!'W tl!1J 'W 

III 'jJ c1 'jJ .el I 'jJ Ii] 'jJcl I': 
U'Wl'Wfl'Wfll1lJ'jtl'W lJfll1lJtll11l1fll1'W l!~ltl~'tJ~ tl~tJ'j~lJ1W 13 !lJ~'j 11 tl~!~l L l1lJ!tI 'W'j tJ'YI'j \l lGij'W 'W~1~tll1 

'II 

9J 9J 
Q ~ .el 'jJ Ii] ~ I 'jJ cl 'jJ c1 ~ I I c1 1i]~.1 ~ I 

!9f'W~!lJ~'j 'W'W~1~Gij'W1l1fll1'Wl!~1 LlJ'Vllm~l!~fl'WtltllJlJ'j~~Wl1tltl~'j~fl~l\l lJ~l Ll"IGij'Wl~lJj~lJ1W 15 x 20 
'II 'II 

!9f'W~!lJ~j ~l'Wl'W 7 ~1 !!~~~~l'Yh\ltl'WtJj~lJ1W 1.2 !lJ~'J nlU'W\l lvJ~l'Wl1~\l!~'WUtJ1Ji'\l~'lijGJftl~!tl~'YI1\l 
'jJ Ie! I'jJ Q c1 Q.,., 0' .,., 'jJ - ,:

~1'W~1\ltlfll1~1'WtJ'W l~tltJfl~ fllj!'J tI'l ~~ ~fl WCV1 u~11'l1J'WGijlj 1J !l'Wj~tI~bY ~1l1fl'W 'W!~1'tJ'J~lJ1W 10-15 
'II 

9J 9J 

!9f'W~!lJ~'J cMtltJbY~tJ!~tJi''WutJ!~lJ 1l1flU'Wt~ (J\l~il ~i)W~Gij'Ul~!~fl~llJj tl(JGJftl\lil\ltl1J~U~!!~~!'W~1'W!~1 
• • 9J 

1l'Wt~lJ (~\lUbY~~1'Wfll'WYi 5.3) rl'Wj~tI~~il~.tlW~tl1JGJftl\l~l lvJrw tlutl\ln'W~'Wfl'J~'YItJ~'U\ll'WGijW~1ci:Yh-J!~ \l 

'vJ~~l~l\l 

AA..,.. ­--­----­.....-­
'IImImmsIII\U 

~tJ~ 5.1 
o Q.I ~ 0 OJ 

~1'lJ ~'W 'J ~(JltJ'W ~ tl tll tfl tl ~1~1JTtl ~ 1'1 

~\l111~'W j ~tJ fI 'Jff~ tlfJ1Wl 
q 
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nJ~ 5.2 H1J1J~l,:dJ~fl1(I' 'W ~lH'HU~lh~~!~l W~l~~l!!'HU~EtJtl~~l1vJ 
'II CIJ 

, , , j.J 

(ih'H~(llJ ffU~~) EtJ tl~ !~l!~lYi'~fffl1:ll'JllJi1~~l!! 'HU ~ ~~~~ JJA ~ ,.........----.. -- !'VltlfIlJr1'll!il-a (!!'Vi~ffUl!~'WYi~lU'HU~ A, B , C, D, E u-a~ 
~ 

F) ~1!!'HU~11~ lfl'W1~tlW'HfliJ !!-a~~'W~l'W'Vl~~tl1J 
q CIJ 

9J 9J , .,d -=! 

~llJ!!'W 1~1'W1J'W fl-al~!!-a~~l'W-al~EtJtl~!~l (~llJ!'H-a(llJ~ 
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N...,,&­--­- ...­.a..GII. 
~ 

j/ 

'J'UU'U'Uf11'l ~~H1 (J,::j~lhJ,::jl'W' l-H~l!~l~,j~ 5.3 cu 
, j/ 

1 'l ,::j,::jlu~1l1flGJfU!fI~fl,::jUU~U!~1 ~l1J~~'l~(Jluutlfl 

1000 

900 

800 
'e:i 
;n 

'!! 
700 

eo: 600
!! 
r 500l5: 
'7 

~ 400 
~~

;J 300 
Z 
c;:I" 200 

100 

o 
a 

'---------.----,--.----.--~---.-----
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'J/ 'J/ 

5.3.2 	~'U~ tl'U f1THN1~t.I~l'iHn'l~ fll'jfl'j~\)1{Jfll1lJ~tl'U.fI1t11'U!~1!N1 

N~f1Tr1~tlWl1 flii fl1t1''U!~1!N1~ 'j~~'U!~~1'U!~1~n"l~ 1~ ~ \)lmVltl11lJrl tJd1 ~ff1lJ1'jtlff'j tJ 
q 'U 	 q 

'~~llJ'jU~ 5.4 
'U 

• iJ I 	 , 

1) fll'j'jlJi'Vh.wtltl'U'~thYiiJeJd''UNil~fiWct1tltlfl iUU11'~ !jlJ\)1f)fl1'j\)~ 11~VJ'U~'UWl1l1W 
'U 	 q <J 

'~~GJftl~'vJ~l'U~T~ (tJlfl~l~) ~eJ~11eJ~!Nl fieJtI ~ !~lJ~rul1tJiil~tlfl1'j!~tl'UVJ'U!~1'tJ1tH~1 \)'U~fltJ'j~lJ1ru 
• 	 , 'J/ 

50 9flJ. (tlrul1fliiYil~ i~tJ'j~lJ1W 200 t1~ffl!9f"t9f{Jff) '~n"Tl.h~lJ1ru 3.5-4 il1lJ~ \)lflUUVUYJ'U'~1~Ul'U 
q 'U 

'lh~lJ1ru 4- 5 i11u~ 

2) trl tli~~yhflni~ 'j~~'Ufl11lJ~tl'U~tl~!~11~tlfl1'j!~lJ~ 1'U1'UYJ'UU~~!~tlU'j~tI~~eJ~YJ 'U 
'J/ 	 , 'J/ , 

!~111tl~!N1111~ f1~'Ut1J 'L-H~ 1~'U tlrul1 fl iiVi 1~1~1uGJf1~u !~lJ\)lf1tJ'j~lJlru 200 ttl'UtJ'j~1J1W 650 tl~ffl 
q 	 'U 

'J/ 	 ., 

3) ~uivJll1tYl1~tlfll'jd ~ ivJl1Ult~ll~tlfll'j!~lJYJUfl"l~l1Ulfl1J'U~tl~Mtl~!Nl !iltl'UYJ'Ut~l 

\)'Uff~ U~~~tl~!~lJYJ'Uff~l!ff1Jtl tlWl1fliJ~l~ i~!~lJ~lfllh~]J1W 650 !t1'Ulh~lJ1W 900 tl~ffl 1~n"1
q 	 q 'U 

tJ'j~lJ1W 3.5-4 i11lJ~ l~tliJfll'jir~m~~~tl~~'U~TW~~TWl1Ult~l!t1'U'j~tI~~ 

~, • iI., 

Nil~fiwcv1ntl'U'VJflfli'~ 'j~'t111~Vl!~'U~1'vJ~l~~lVll (l~ 3 iJ~fl~t~tI~ 'vJVlMtl~!vn!.wtl'11iJfl11lJ~tlUrW {J~~tl 
, 9J 	 " 

nJtliY'U'tl~f11'j'vJ~l~l~ ~'Ull'j~~'UfJtl!l1tJiJ~ ~'tl~Vl~ lUl1U ~~1~~ Vll~i~tl~''UGJfl~tJ'j~lJ1W 850-915 tl~ff1 

t9f~!9f{Jff 'jllJ'j~tI~n~l~'~''Ufll'j!~ 'W 'vJ~l~1~'lh~1J1W f11'jd ~ lvJ~l~l~n tl'U'Vllfll'jfll'jU ~!~l 'j1lJ'j~{J~n"1 
, 'J/ 'J/ 	 • 'J/ 

fll'jtNl'lh~lJ1W 28-30 il11J~ \)lflUUl1~'MN~~fiWct1t~'U~1~~tJ'j~lJ1W 12-24 il11J~ ~Un'Ufll1lJd~~1'U 

~tl~nl'jYi 1~1'U 

1 CJJ I 	 I 9J 

~l'j l~Yi 5.1 f1'j~'Ul'U fll'j tNl!fl~tl~tJ'U ~'U!N1Vi1'j ~ ~lU fflJ lfl9fu!f1 ~tl~lI'U ~'U !N1 

, Qd. ·o . -., . 

~Wl1.f)1J'Vl~lU111H A 
~ , ''II '' . ­

8.5 200 - 220 1h.! '1vJ~tJd~1J1W 200 e>~ffl!9HU<~Vff 

tJ':i~'JJlill 4.5 il1'JJ~ 

f11d~h! '1'Vhn!l~~l 9 tJ':i~'JJlru 650 

f11':i!~ ~ lvJt1U1~~1 3.5 - 4 tJ':i~'JJlru 900 
-=:'d ., d ~0 

f11'Jd ~ lvJ~l~l~ 8 tJd~lJlru 820 ~Wt1.tJlJ'Vl~lHt1h!~~l~"l ~'WlJ'Uh! 

~llJU~'W.f)l'W d'l1~ 5.3 
<u 
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• iI 

ffTI1 f 1Jflllfffllnflllfll~lijlVfl11lJ~e)'wli ~'W'JTW'1~f 1J~llJ ~~~ 1'J~ 'tlfl~!~l flw~~l~vYi lflll 

Ul~!iJ'Wl~~1Jfl11lJ~fl'W~1fJifl't.r)~!!~~~~Yi l!~ 'WUN'WfliJ flW'I1fl iJ'tlfl~!~l i~v~~11~ ifl'W '1~~llJ i9fU'tlfl~!~l 
'II q 'II 

iI " ••l' ~ QJ "'" 1tJ9IG) ~Ie! l' ""'9 91~1 91 l'QJ

l1lJ 8 ~9fU fleJ A, B, C, E, F, G, H U~~ J ~1lJ'Vl~ffU 38 lij~ ~'JHff~~ n !'WllJ'Vl 5.5 !fl'WYI !G)flJl~flfl1J~1fJ ~fl'W 
'IIq 

'I1lJlm~'tl 015, 014, 013, 012, 011 U~~ 010 
die! 
9f'JlJli

91d 
j~~lJ'VlfJW'I

"'" 
1.fJlJ 818, 838, 861, 882, 894 H~~ 915 el'Jffl 

iI iI iI 

!9f~!9ffJff ~llJ~l~1J Vl~U !!~ ~~~ lH'I1U ~lij~!ileJfl'~ifl'W 4-5 'I1lJlm~'tl ifl'W!!~~i'W'Jl'W'Vl~ffel1Jlij~11~fl~1J'W
'II 

!!~Uf1J11~'tl'Wl'W~llJ!t'W1flll'1'11~'tlel~eJlfllff~fl'WU~~fl11lJfJ11!~1 (~llJ~t1~ 5.6 tm~ 5.7) l~~1Jfl11lJ~fl'W'tlfl~ 
'II 

H~~~~lHl'iU'JUl~!iJ'Wlijlfl~fllJW~'tlel~ifl'W~Ullflt)fllfJ'I1~'Jflll!Nl (~llJ1U~ 5.8) 

6S 
65 

A 

~--~~---------~~--~ 

iI 

M- tt1J1Jj1'J~ lUl1U 'J11'J i fI'W 1~ elW 'I1.fliJu~~~u ~1'W 'Vl~ffeJ1J 
q 'II.A._--- e!o I I 91QJ 

'Vl~lU'l1'W'J~l~~ ~llJ'I1'Wl~~tleJ'Jt~l (BL BM BR ML MM~---
MR tt~~ TM) 
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All.......­--­--­....-~ 
~ 

';'11i' t m+ iIfII 
~ISl 

~u~ 5.6 
v • 

flTj1l~ lflt.r)~H)WMfl:iJu~~~'U,n'U'VI~'tH)'Uc¥i~lUl1U~ eBL 
q qj . 

eBMu~~ eBR 

~-~-----------------------.-----------------------------.-----------------

v • 

1fl'Ul~{)W 11 fliJU~~~'U~l'U 'VI~tH)'UlIl~lUMU~ eBR 
q qj 

I 'JI 

fleJlHv-tl (ctfltJ) U~~!v-tl (ttl1l) 
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AA.1\.­--­- -­...... nJ~ 5.8 
'U 

'JJ , 

1f1'Ul~H)Wl1f1iJU~~~U~TW'Vl~'fftl1J11~~fl1'jt~lYl~lUl1U~ C 
q 'U 

1~mQ'W1~~1'U,j'1~ (tlWl1f1iJ~lfli1 818 ~~111~n'W 838 tl~fl'l~9f~tC}$mY) lJ'j~~lJtlWl1fliJ~lfli1~lUl1U'l~'U6ijtl'l
q 'U q 'U 

r , • 9J 

~~ltlth~t}i'U1~i~ clf~tn~~lfl-ntl1fllfl'ftl'U~lfll1'tl'l~~l111~1l1~ci~1'U~~~1'U~~11J1flfli1Yl~1'U~1'l ~m~u~;H1
'U 


<jJ ~ ,. 


~'W'l1'UlJ~nwiJtl1~1:J~fl~ltm~Ull1~iJflwfl1~~lflillJjnwv'U6ijtl'lt~1
q q 

'j~~1Jfll1lJftl'U~ ~il~fi'WCVl1~i'1J''W19f'U B, C, E, F, G U~~ J (tlml'UlJ~nw~l'U~l~6ijtl'l19f'U 

E ~~~~ F) 6ijf)'l!~lf)ti''U'j~~lJ'flt~'t~tI'ln'Uu~~~f)'U,j'l'l'ff~l~~lJf) ~1'lf)Wl1f1iJf)tilh~lJ1W 894 ~'1lJ1flflil 915 
'U q 'U 'U 

tl~fl'lt9f~~C}$tI~ U~~tJ '1;i 1fl Wfl1~~'W'l1'W ''U1J~ nwd'iJ fI Wfl1~'fl~!~ tI'In'W ~'l'fftl~fI~tl'ln1J~~~ 1~111fl 
q q 

'JJ, 'JJ 'JJ 

fll'Jl~~lJlJ~~'W'Il'U'Vl~~tllJ (~l'Jl~Yl 5.2) l~tI~ 1fll'j11~~1 ~lfl1'J~~clflJtJ1 U~~~1f111lJt~'1U'J'l6ijf)'1~'U'l1'U
'U 

, 'JJ , 

11~'1!~lVitlti''U~l~mtl 'I1~i'lJf111lJftl'U'fl~!~ tI~n'U1:JU~fl~ l'1tlth'llJ cWm:Y1ft'ill tlti1~ 1'jn~llJ ~'W'll'UYi 1~i'1J 
'U u 

• ~. ')J 

fll1lJ~f)'U'ff'lflillJ~nW~'Ul~mQ~l~19f'U E !m~ F 11~iJ~lfll1lJU~'1U'j'l'ff'l~'W 6ijW~Vi~lfll'J~~clflJtJl~~~'1
'U 'U 'U 
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.d iI 

~l'n~'YI 5.2 fflJ'l1~ t1 ~~t~l"el~ ~'W ~ 1'1,,1 'YI1l ffelU 

. 
. . ~ : .., .. . d

nl)l1fl~111tt.:ll~1 . . nl)~flC)flJ'Ull1~N!~l tl11lJUIlJ.:IU'H 

" .', · (hJ611~U~) (ltJ6{1~ti~) .. (tJ6'Ufi'~6~1)l.:1ib) . 
.~ - " ' . ... 

CBL 8.14 16.06 3,325 


EBL 8.55 15.64 3,648 


FBL 8.71 16.26 4,141 


CBM 8.18 14.91 4,150 


EBM 8.14 7.84 5,lOl 


FBM 8.87 11.53 5,319 


CBR 7.88 14.72 2,047 


EBR 8.79 12.47 4,414 


FBR 8.73 11.94 3,967 


CML 7.44 15.46 4,383 


EML 8.57 15.23 4,831 


FML 7.83 14.39 4,312 


CMM 9.46 15.05 3,558 


EMM 8.21 12.80 4,642 


FMM 7.96 14.21 4,097 


CMR 9.19 15.40 4,495 


EMR 8.26 15 .28 3,570 


FMR 8.53 14.63 4,214 


CTM 9.59 15.07 4,364 


ETM 8.39 13.87 4,694 


FTM 'liihj''f)\!~ 12.24 3,461 


tCJ$~H91(Jff ~~~lfll1)~~Ut1Wt1f1iJ~1f1'l-r)lltl~9f (lh~lJ1W 894 il~lJ1flfll1 915) U(l~~lfll1elWt1f1iJ~lfl
q <u q <u 

• • iJ • 

t'YIt1{ii11.Jt1J(lYllCJ$'W C (935 t1~ff1tCJ$(lt91(Jff) 9f~tl~;11U'Wlf11) il1(l"t1~t11fl1ft'1el'WYlU~nw~l'ln11(J~W~!~1 

~~ i 11(l(l-:)~lflt'W1l1'Wt~1(l~ff~1'W~1~ ~llJGJft1-:)t1J ll"el~fhu'W-:) ivJ~1'Wt1~~~ -:)lJ ~'W~ !1l1l'Vl1~~1'W~ 1~lJ1flfll1 
<u 


91 d'Q/ "'" Q/ Q.I d "'" Q/ a'dd Q.I ~ cl d cl ~ 

1l1'WU'W U t1fl~lfl'W (J~el1iHflll~lfl(l fl'l:lW~fl1)~ llt) (J~~(l ~f1 wen 'VllJ fll)~ 1l11~9f'W~1'W"'W111m m) (J-:) ~'W!~ lJtl-:) 
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ii, ljI. 

1J~nru~~fl~ 111~tlfll'Hill tlutli tlUff1JU~EUeJ.:I;lN1U'Vl~ffeJ1J-vit~11l1flt~11U1'J~~luil1J;U.:ITW'Vl~ffeJDli t~l 
• 'JI 

~1m~11'VHhyhJrul'uJ~~ 1~~ u~;11fJruMfJiJlu1J~nru~.:Ifl~ l1eJlll~.:I 1~~~1h~lJlru 1,000 eJ.:Ifflt9H'1tC}ftlff 
'JI 'JI • 

ci~~~1Mf11fl11lJtt~ ~U'J.:Itm~f11fll'J~~9f1J'U lU~fl~ 1~1l1fl;U.:I1U1J~nrufl'WeJ£h~ihrtI~hflill 'J~~Dfl11lJ!eJ'U 
~ u 

• 'JI 

-vi~ ~1'U1J~nruli ffruihd~lUl1lJ ffltM~ 1l1flfl11lJ!eJUff~fflJtleJ~~il~firu~ f)U lM~EUeJ~eJlfllff!eJui1~Y11m~1 

U~~fl11lJ!eJUff~ff1J1l1mffl:JVJ'U'J~Ml1-.'Jfll'Jt~11l'U~.:Ill~t~1 
• 'JI 

1UfI1Vn1lJ'J~~Dfl11lJ!eJ'W-vi;U~lU1~i'u lu~ lttMU ~~ 1~~ eJrJ1'U'J~~ulfltl't~ £J~ilu l~£J~llJ 
~ 

'JI 'JI 
.", , .",.:Q .d.", 'j) ''j) 'j) "'" 'j).d 

U'U1fl(;'l1~EUeJ~t~1~ ~u~ G)f'U fl~l~tI ~t~~lUt~lll~lJ 'J~~ Ufl11lJ'J eJU ff 
~ 
~fl11~ lUEU 1.:1 U~~'J~~Dfl11lJ'J eJUlJ 

~l'Jl~~ 5.3 tm~ 5.4 Uff~~11~lJlruVJu~1~t~1 tt~~fll'Jff'J11~eJlJ~fll'Jl~VHi~.:I1UEUeJ~t~11ufl1'J 
q ~ 

• 'JI 'JI 

t~lMU.:lfli'.:I~eJ~1~VJu11'J~lJlru 1,900-2,000 i11(;'lfli'lJ ~eJlhMUfl~il~firu~Mti~t~11h~1Jlru 3,300-3,600 
'JI 'JI 

i11(;'lfli'lJ M~eJ~eJ.:Il~~~~~l'U11'J~~Jlru 5.59-6.10 tJJfl~1l~ff~eJ;U~1'UMti-.'Jt~11 i11~fli'lJ 1~£J1Ufll'Jt~11 fli'~ 
~ 

d 

~l'Yl 2 


~lYi J 


~lYi 4 


~nYi 5 


~lYi 6 


~lYi 7 


Jl1nrnYhJ~1~)llJ (nn.) 

893 

167 

177 

160 

164 

171 

143 

59 

1,934 

http:5.59-6.10
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iI 

3,300-3,600lhVi11flJ:-l~~ilwcn'Vi",:jl~1 an"fli'lJ) 

'W",:j,:jl'W 'illfl~'W (!lJfl~~'t'l-fflPitJnl"ni'lJ~'W,:jl'W'Vi",:jl~l) * 20,113cu 

5.59-6.10 

3,123.41 

* Estimated energy content in hard wood at 14.89 MJoules / kg at 70% energy recoverable. (2) 


** Estimated from 1.9 kg C02 produced per 1 kg dried wood and 15% moisture content in wood used in the experiment. (3) 


. ~ 

fll'J!~l~il~fiwc~hJ'J~lJ1W 3,300-3,600 n1't'lflf lJ fll'Jfl'J~1ijl~fl11lJ~Bhlfll~'hI!~l!~l~ ell.J~T:JbYlll!bYlJB~-:JU~ 

i1-:J~11vJ~ 2 ~-:JYhm~11~~BWl1fliilh1bY1h1fl't'l1-:J!~lBtj''Ui1~ 860 ii~1J1flfll1915 B~fI'l!C}f't'l!9f(JbY ~~lUl1,J~
q 	 cu cu 

r 9J , , 

fll'J!~TVn~~l'Ul1U1!~11~~mvn~Yi bY1h1.w'W 1ij~iJ BWl1flii illfllTu~nw ~hlVhl!1J'W~~lJl1ijlflYif('Vll~fll'Jil1~~B~ 
q 	 cu • 

• fj) I • V Cj) 

'JI c! I .<!i c!l 'JI "" c! "" 'JI I "" .<!i "" c! "" 'JI 
Blfllfl''JBhI ~W~'VlbY1'Wy.j'W'Vl ~C}fhl~lhll1't'l~~B~!~1~~lJ'J~~1Jfl11lJ'JB'UbY~fl1TU'J nWB hi Yl-:JhI 'J~~1Jfl11lJ'J B'W 

cu 

http:3,123.41
http:5.59-6.10


, 
.o:t 

111111 6 

1'w11 'O~ 11'U~ ~l'Ul ~VlJlnlJlfJ~ VWlfJllJfffl1:Jlf1l'Hfltl elll ~i1 ~ftWcy]~C]f'JliJ f1~ fJ Wl1iJ iJ ~ lf111 1,000 el~ffl 

!C]fm9hn,.1~fJJJ~l11~f11nWl'~Vfc1~~l'WhJfI'J~1JTWfll'J~i1~ ''Wel~~f11'J~fltlel1J~i1~fiwcy]1vJ~Tlh~lJ1W 800­
q 

V' 	 ~ 

6.2 	1VltlVI'U 
q 

1) lH1U'JflC]f'" 


2) 1'W H'VI 'ff!; fJ lJ rvhwl'ff'th f 

3) Ufltl1C]f~ 


1 Q '"4) C]f!~ fJ'fffll'J1J m'W ~ 

"'" Q

5) 	 tl!'V1 tllJfl n '" 1J el!'W ~ 

"'" 6) 	 ~'U6ijlJ 

7) 	 "'" fl'" tH) fI 1 '"C]f ~ C]f ~ 

8) 	 ~i1u~ 
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Q..f 0 ~ , 0 " " 
2) tl 'nn l1'HHlV1Ul 

7) ln~-:J 

8) n'j~1Jtln~l~ 

d. 0' 
9) 'Uf)tntl'j 

. " . 
~l'jl~Vi 6.1 H~lfll'W1U'\11'Wll1Un6ijtl~1~tl~'U~1~

Q 

3) 11 ~tllJ'\AJj~~llJbY~'jrJj~~tlru 11 flll 1 ,200-l ,500 tl~f1'l~C}f~~~tJbY lu ~~lWlbY 
'U q 'U . " 

4) !'Vl'\AJj~Vil1 tltllJtl ~1'W tJl~ ill 
" 

5) n'j tl~f1}OHWnrJj~tltln 'tlln'W 1 ~ ~~1'W1 i Utl'UUl1 ~ 

6) thrJj~~iJliu~l'Wn'j~'Ulunl'j'U}OlJlltJ!fl~tl~'U}Ol Ball mill 

7) ~tlU'\AJj~~lu~~Un'j~~tl'W6ij'Wl}Ol 80 !lJG)f !~tl'~~~'Wl~tl~'U''Wtll'j!fl~tl1J
q 
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..UlI'I N~O ~O Li20 CaO ' BaO . ZnO .f\,120 3 · 8 2°3 Si02 , zr02 . Ti02 ·F 

F1/3-1 7.00 n,a, n,a. 8.11 n.a. 2.58 4.87 16.62 60.81 n.a. n.a. n.a. 

Fl 6.50 n.a. n.a. 7.52 n.a. 2.39 3.29 15.42 54.97 9.91 n.a. n.a. 

F2 7.62 n.a. n.a. 8.82 n.a. 2.81 3.86 18.09 58.80 n.a. n.a. n.a. 

F3 8.03 1.07 n.a, 13.44 n.a. n.a. 3.50 17.06 56.90 n.a. n.a. n.a. 

F4 8.74 3.61 n.a. 13.88 n,a. n.a. 6.10 19.74 47.93 n.a. n.a. n.a. 

F5 7.51 n.a. n.a. 8.70 n.a. n.a. 3.17 17.83 62.80 n.a. n.a. n.a. 

F6 7.61 n.a. n.a. 8.82 n.a. n.a. 2.57 18.08 62.92 n.a. n.a. n.a. 

F7 7.95 n.a. n.a. 9.21 n.a. n.a. 3.36 18.88 60.60 n.a. n.a. n.a. 

F8 7.84 n.a. n.a. 9.08 n.a. 2.89 2.65 18.6J 58.94 n.a. n.a. n.a. 

F9 5.64 5.61 n.a, 2.01 6.20 28.51 2.54 22.53 26.96 n.a. n.a. n,a. 

FlO 8,74 4.53 n.a. n.a. 11.35 7.51 3.78 n.a. 64.09 n.a. n.a. n.a. 

F11 5.46 7.80 n.a. 11.06 n.a. n.a. 8.50 12.33 54.85 n.a. n.a. n.a. 

F12 17.50 n.a. n.a. n.a. n.a. n.a. 5.47 n.a. 77.04 n.a. n.a. n.a. 

F13 9.17 n.a. n.a. 1.91 6.089 28.09 2.32 20.70 31.73 n.a. n.a. n.a. 

FI4 14.77 n.a. n.a. 3.33 n.a. n.a. 1.52 n.a. 80.38 n.a. n.a. n.a. 

F15 4.16 4.52 n.a. 6.43 n.a. 2.44 8.39 11.11 54.95 8.00 n.a. n.a. 

FI6 19.10 n.a. n.a. 2.07 n.a. 21.96 2.51 n.a. 35 .12 n.a. 19.23 n.a. 

F17 19.06 n.a. n.a. 2.07 n.a. 21.91 2.51 n.a. 35 .04 n.a. 19.18 0.23 

FI8 6.33 n.a. n.a. 7.33 n.a. 2.33 4.40 15.02 54 .94 9.65 n.a. n.a. 

FA 17.45 15.88 n.a. 6.31 n.a. n.a. 5.74 3.94 50.68 n.a. n.a. n.a. 

FL 1.86 2.82 n.a. 11.93 n.a. n.a. 14.49 18.74 50.15 n.a. n.a. n.a. 

FLH 1 1.70 6.00 11.00 n.a. n.a. n.a. 6.30 13 .20 51.80 n.a. n.a. n.a. 

FLI 21 .5l 5.67 5.36 n.a. n.a. n.a. 5.96 12.49 49.01 n.a. n.a. n.a. 

FL2 9.80 28.87 1.60 n.a. n.a. n.a. 5.28 11.06 43.39 n.a. n.a. n.a. 

FL3 10.08 29.72 1.65 n.a. n.a. n.a. 4.08 11.38 43.08 n.a. n.a. n.a. 
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91 
.c! 0 <!i 

6.4.2 fll'J!~ 'HJlJ'W l!fI ~H)1J 

91 91 

1) U1~1'Wf-HYlJ6ijtl~!flfttl1Jl~hJl1~tl1J~U~l!~lJ'W1lu-ff~rff'·n..! 60 :40 1~~Ull1Ufl 

91 

3) ~'JllijfftlUfll1lJcil~~l!'W1~6ijtl~Ul!flfttl1JUtl~1li'1J1Mtlcil'Wil~ 1.4-1.5 fli'lJ~ tltlfl1J1ffn 
~ ~ 

<!i 

6.4.3 fl1'JGJfU!flrl tl1JHtl~u:·n 
q 

91 91 • 

1) !~~mJU~'W'Vl~fftl1Jlijlmi1tl~'WlJ'W 6ij'W1~ 4x4 !9fU~!]J~'J t~nVitlwl1.f1iJ 900 tl~ff1t9fr:W~~ff 
q ~ 

91 • 91 

2) U1U~'W~'W~1'WVi~lUfl1'Jt~TUffn~lJ1r11fll1lJff~tll~1~mi~~lUrJtl~Ul!1J~flYltl1~ 
91 • 91 

3) U1t!~'W~'W~Tt.rVivllf111lJff~tl1~U~lGJf'Utfl~tl1J1~~llifl1'J~lJl'Wu1tfl~tl1J 
q q 

5) !~lU~'Wtflfttl'U~fJWYlfJiJ 750,800,850,900, 950 tl~f11t9ftl!CU~ff 1~~e~'J1fl1'J!~lJ 

tlWYI.f1lJ 5 tl~ff1~tl'W1Yi tm~u~i1~tlWl1.f1iJt~lUl'W 30 Utl~ 45 '1,,11 Vi 
q ~ q ~ 

6.5 ~-Hlfll1'Y1Ylf,H)~ 

I I • g) iI 

!i1tl~lij1fl1~t1~1JYil~!~'W UtlU'.ifl9f 19ft~~lJfll{1Jtlt'W~ tlh..!ffl'JYi ffllJl'.it1~~tll~Uli~ ~~U'W 
q 

91 • 

~-:J~tl~U 11~tJ ~1J!11~ lU lJ1Yl 1fl1'.iYltltllJlM!~'WvJj~!Yltlrl~lJtyl11~~fl~11lij1flf)1'.i'V1~tlrl~YltltllJvJj~~~'J~ 1-:J1 

l'Wt~lUn(;Y ~ fJWl1fJiJ 1 ,200-1,500 tl-:Jff1!9f~tCU~ff JJ'.i1f)!Ji1fJWl1fJiJ~1~1'Wfl1'JYlrltllJ~lU1YltYlij~tl~''W~l~ 

1,200-1,300 tl~ffl!9ftl!CU~ff !!~~ihtf)EJW~!'lJ'Wt!nl1ff U~ ri1Yli'1JvJj ~ FL YltltllJ~li~~tlWYI.f1iJ 1,500 tl~ff1 
q ~ 

!c)Hl!CU~r:Y !~1,1~~lJ1lij1fl ~03 ~-:Jijfll1lJ'V1'WivJ~~ tJ'1lJ1WlJlf)i1~~tl~tl~ 14.49 H~l'WflTJ'V1~tltl-:JYlrltllJvJ'1~ 
91 

t t~ rl~ff~'.i~tl~ 1~ntl1lJ1f) ~~U'W 1'Wfl1'.if1~t~ tlflff~'JvJ'1~~~V\ 1fl1'.i'Vl~fftlUfl1'.il1rltllJ~16ijtl-:JvJ'1 ~1~~fl1'.ifl~ 
~ ~ 

t~'W 1fl'W!!~1!~1~fJrul1fJlJ~1~11'Wt~1!~'nivJ~1 'W'Ui1 vJ'1~ FLH itllt1fll1lJ!~U:U'Wl116ijtl-:Junl1'W~1~ 
• j) , , 

fJWYlfJiJVh11fl1'.i~f)EJ1~-:JU~ 750-1,000 tl~ffl!9ftl!CU~ff (~JJli16. 1) ~-:J 'tl'~f1~!~tlfllJll1tltllJ!lI'WvJ'1~!Yltll~!~'W 

1~tJ~U''Wfl1'.i!fl~tl1J ~1'WvJ1~ FL1, FL2 Utl~ FL3lij~l1tltllJi~~fJWl1iJiJlh~lJ1W 750-1,000 tl~ff1!9ftlt9f~ff 
9 ~ ~I"" ~ l' .,., II] II] ~.c!,d "'" .c!'GJ ' 
~11f111lJ!lJ'WlJ'W1116ijtl~Hf)1 !~~ FLI u~l1~tllJ~l!m~ ~Yltl !~~'VlfJWl1fJlJ 950-1,000 tl~ff1!9f~!9f~ff t!~ !'WGJfl-:J 

91 91 

tlWYl.f1iJ 750-900 tl~fY1!C)}'rl!CUmy ti1tlUnlijf)TJ'l1~~li~utmf)il FL2 Url~ FL3 ~~U'W~~!fttlfl!lQ'Wl~ff~'J FL2 
q ~ ~ 
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FLl 

tl1~ 6.1-=.......8' t ..." 
....._.IS 

.... "" DWlUl11 750 -1000 D-3ffllCJ1fllCJ1Vff 
q 'II 

~Tn~~ 6.2 vnJ':h U1lJ1W1il~fl~fiU~~flfl1J1'WvJ1~'lJ1~ri1'W1fi~fll~~~n'w'u1'W~~(w:h~fll~'HflfllJ1~mU'V41~
q 

1'V4U'Vlff1~£JlJ (~o) Ufl~ l1J~D'W (B20J 1'Wfl~W6ijfl~ MgO, BaO, ZnO, Zr(\, Ti02U~lflfJl~1J1~1JllJ'W~{1lJl~lfl 
'j/ 

fll~U'l-HiJ fl'W1Jl~lfl~ 'W1 m~1vJ{1~ffUl1 

rjVl'J' N~O ~O Li20 CaO MgO 8aO ZnO A120 3 8 2°3 Si02 zr02 Ti02 

F4 8.74 3.61 n.a. 13.88 n.a. n.a. n.a. 6.10 19.74 47.93 n.a. n.a. 

F4 (F) 9.79 2.69 n.a. ]4.67 0.14 0.05 0.004 6.52 16.80 49.54 0.01 0.02 

FL 1.86 2.82 n.a. 11.93 n.a. n.a. n.a. 14.49 18.74 50.15 n.a. n.a. 

FL (F) 2.55 2.20 n.a. 12.42 0.67 0.04 0.002 14.80 14.93 53.09 0.01 0.03 

FL3 10.08 29.72 1.64 n.a. n.a. n.a. n.a. 4.08 11.38 43.08 n.a. n.a. 

FL3 (F) 15.47 23.38 6.51-y 0.193 n.a. 0.01 n.a. 6.77 6.51-x 47.87 0.01 0.04 
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. . " 
t~tl\.l1vJ~~Yi '~lJlt~lJ~hJ6ijl1hJ1J~lJltu~tlV(1~ 1-31~wt1THirtl Viltlll1J~U(1~<if1Jlfl~tJ1JUU 

. " 
q . 

U~\.J~1tl£h~ U~1t~nYitltul1fllJ~~U~ 800 -950 tJ~ffltCJf(11CHmX ~1J';h tfl~tl1JvJ~~ F4 U(1~ FL ~~fftl~1'~Yi 
q C\J q 

fJW'HfJlJ 900 tJ~fY1tC)f(1tCHUffU(1~u,f'1\.n'U 45 'Ull1 ~~~tJ~ 6.2 U(1~tdtlUlvJ~~ F4 ~fflJfl1J FL ''UtY~ff1\.J~h~~ 
. " . 

~~ ~1J'h ljjtJ~fflJ F41 ff1'U fl'U FL 1 ff1'U 1~Vt11'HUtl~~'~tfl~tJ'UVi1JU(1~fftl~111tJW'HfllJ 9()()-950 tl~ffl 
q q cu 

tC)f(1tCHUff U(1~tdtJtY~ff1'U FL 1Jlfl~'Utfj'U 9 ff1'U ~tJ F4 1ff1'U 1~VJ1'HUtl ~~'~tfl~tJ1J'ffij"'fl1:JW~tfj'U 
Jj'\.J111 tdtl~l~tJW'HfllJ 900-950 tJ~fY1tCJf(1tCHUff ~~ltJ~ 6.3U(1~6.4

q cu C\J 

_..... 
"",aT; • "''' 

t T4 ==.IIiI& 

.....= .... _ a I" ..... =_••I2!I!R 

~tJ~ 6.2 

800 - 950 tJ~fll1C)f(11CHUff 

800 
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MnO, 

Cuo 

Cr,o, 

_.A 
..AI .1 II 

,."........1& 

800·C 

~tI~ 6.4 

850·C 900·C 9S0·C 

800 ­ 950 fl~fI'llt>]f€1'~Vff 

ri1Utfl~flUvJ~~ FLI, FL2 U€1~ FL3 ~~fffl~1~flWlfflU 800-850 fl~ffltG)f€1t~Uff fl£h~''j~~lll
" q cu 

, " II 

vJ~~ FLI U€1~ FL2 ~~l1Ui1tulfl'Ut~fl~"fl~fll'j'lf€1~1"fl~tfl~flU'lJff~ltffllfl 'Ul1ij~~t~flfl'~vJ~~ FL3111 u 
'j/ , 

tfl~fl1J~U'VI~ffflU ~~lhlfltl'U~tll16.5 

(fl) 

_.­
...A til 1. lilt 

............as 

'j/ , 

~\N1Utfl~tlU (fl) FL3 Uonl1flWlfflU 850 tl~fI'llt>]f~';Vff
q cu 

, 

(,,) F4:FL (1:1) 'N1V1~WlftJU 900 fl~ftllt]S~l;Uff 
, 

(fl) FL lN1V1fJW'I1t;liJ 900 fl~fI'llt>]f€1l;Vff 

6.6 t:r1tJNanl1f1~iUH 

~lflfll'jfffl1:Jl'W~Ultfl~fl1JvJ~~'vJ~l~ tI'jlfl~lflffl'j~~~1ffl111'j(l'~ U'jflU flflfl 't>]f~'Vl~U'VI'U'~ 

U€1~~~Nt~lJ~tl1 Ulltlflfl 't>]f~,r1U€1~~~fffl~1"fl~tfl~ flU yb'M'lfl~flUfffl~1,~~ flWlfflU 800-850 fl~fll 
q q q q cu 

lG)f€11~Uff fl£h~''jn~l11 , 'Ufll'jU l'11'~tlU~~~fiwcn~'UU~~~~~fl~ij fll'jtlfU1.h ~t~lJt~ ll''Ufll'j€1~i1tulflq u 



, 
<:::l 

'U'YI'YI 7 

H'U 1'Vl1,:j it! fll) 'ffj1\1 lJ "fi 1t~]J1 M~~~ nw cn~'l-H~leHU 11 fliJ~ 1 ~,:j 1~HJUfl ~ ~~ ~~~ tlI'U 
<u q <u 

, ~ 

~~~nw cn'H~ flfllGJf'U~ i ~'fffl (J i U fl'flt~ fl'U l1ijlJ "fi11u 'ff-:JlJ lfl ) lfl1~fl~U1utn'U 20-30 UTV] lJltllU 
<u <u 

"" IV rI ..d & ~ 'jJ IV ,..d <:::! IV rI..d , .J
~{1~flW CVlU)~tfl'Vlfiij fl,:j'Vl)~{1fll1) flfiij fl,:j 1GJflh~\Pl'U~fl U~,:j 'Vl'U flfl fijlfl ~~lJ)U{1flfJ W'Vl 'ffl (J,:jllJU lCIfflU{1~

<u 

6JJl(J 1~'jlfll~fll11\Pl(Jfl1'jt~lJ'fflJU~~tfl'fJ 1'U fll)ijfl~U11fllJ fllVl fl~U fiijfl,:j~~ 1 fI~'HfllJ~9h (J 1 ~ ~tlJ"\I 

(J\I 11~fl fl~UlJ~~ tll'U~'U 1~rJfllffm'VlflUflfl1'jtfl~fl'U~lmtflUCIf"'Wfl~tlJfl{'j~~'U'W11 'U~U))fijJl:JJ'U
q <u q 

I • • 9J • 

11fllJ )~~11 (J liilCJflfltn Ufl ~'U i Mfl \lfl~l1fllGJf'W ~l1\1fllrJ i 'UU"~fll(J'W elfl 1 ~(Jll'W TU fl ',hl1fl ~ 1 ~ ml1 fl 
<u 

<:::! I 

)~rJ~n"l'Vl (Jll'U 1'W fll1 

~ , 

~'U\ll'U~lfl~l-:Jl1~~flflfffl1:n 1~fij1flU11~\I~'U~lel~l\1(ih~flfl"1~Ul11"1\1 ~\1111\Pl 

'W'j~Ufl)fl''1el(Jll(J1 ~ltfl fl1 GJf 1 (J ~\l111~ 51\1'Vl fl\l H"~~ l~fl ellJ'j 'J 'W~~ ffrJ ~\l111\Pl'U fl) 'ffl 'J 'j rl) ~lj fll'j
q 

~ ~ ~ 

~'fflJ~'U~~flelUU1'Lh~Ul1'U ~\PlrilU !el(J"~ 30 1 ~(Jt'h111!fl tW~~~'1 (JlJ~'U 'J u~1(Jl1hdJU11lJ'U 111fll 'J 
<u q 

, ~ 

t~el~fl\lfl1)t~'1 (JlJ'U 11UUfl UCIf" fij 1fl 1 fl1 ~CIflU lJ) 'j fij U1:JJl-H fij el 'j 1U fl el" GJf'U tfl ~ el'U fllGJf'U ~~ 'U
<u q q 

7.2 fllTYI~HH)-:J 

. 
7.2.1 ! ~ '1 (J lJ U 11 'U U fl1J CIf" , fl 1 ~ CIf 1 'U Vi 'U ) ) fij U 

~ 

1:JJ'U ~ fij fl 'J 1Ufl fl " fij 1 fl ~ ~ , fl! 11 fllJ <tll (J
<u q . ~ ~ 

fl)~Ul'Ufll'ja:JJ"i'UGJfu\PlU1:JJ'U1'UUl 
~ . 

7.2.2 GJflHfl~fllJ~'U\ll'U~lfl~l\1illGJf'U~~lH~l (~lJJ'JuVi 7.1)
q <u 

7.2.3 'Vl\Pl 'ffel'UU'j ~ ft'Vl ~ill'W fl1'J fl\l el~6ijfl\lfl ~'U1'U 'ffil 11~U fl~ tlll!11 iliJMfl\l 
<u q <u 
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'JI 

'W 11'W UfI 11C)f" vrfflJtb]J'tWiH) 'J1tJ~leHl ... 

1) CS capsule, 2) CD capsule 

" tb~l!.:JT1.W.:J~lJU'lhn'W 60 'W1-vi 

'JI • 

Vi.:Jir1ur1.:J-vi~w'l1.fJiir1~.:J ( 25-27°C) 1 1'W 

~."a_--­--­.-.--­
~ 

iI iI 

,jU~tlUf11'jGJflJ!fl~t)lJ~U,:nU~1t1~1~~";HJU11UUfl1J9f~
q ~ 

iI 

lfl1~9flUlJ'jc.n)UliJlHlj)t)'jTUeHm
q 

• iI 

1U f11'j l<UEl 1~Yilf11'jU llJ1 1 UUfltJ9f~6ijtl,:j lfll~9fllJ VilJ'j'j lj)tl1lJU! lj) tI'jlut)tlInl1fl~~ lfl1\nlJJ 
~ q 

~~iJ6ijUl~~1f111 200 lJllU!:IJ~'j ~!~1EllJ~lEllTIfllJ~iUGJfU~Jl]JU1uJl (oil in water emulsion) U~~ 
'JJ 'j} & 

Yilf11'j!fli1el'UfllGJfU~~UH,n~lel~1~ ~,:j 3 Ul1~,:j ~,:jiJf11'jIWfflJ~U~~f1t1U'Wllh~tJl 9f,:jl~lj)1f11fl'j,:jf11'j 
, iI CJJ • 

!~lJlJ~r11~~f1 tlU!YftitlYl'Hllf1f1'j ~UllJ f11'j ~~~UltJ'j ~tJllJl~lU f11'j~lHn1~ (spray dry) !V/tl1Ml~!~~ 
• 'j} 

~U Vi ~~!fl El~ lj) 1fluut'h itJ!~l i U!~ 1!~1!9f'j llJ fl U tl' 11~!~U ril U ~ fflJ 1 U ~U!YfU Ell bY1YfflJ Yi 1 
• 'j} • 

!fl1t),:jtlU~U!~1 i'U5~'jl(,'h'U 30 !1jt){!~'U~ i~~~~firu cn~'U!~lViijfll1lJl'lU'VllU U~,:jU'j ~ u~~nf1!nlJ 

fll1lJ~U i~~fll1~'U!~1~11tJ l~EliJ !!Yf~,:j~'U~!~1 EllJfllGJ5'U ~~U!~l!~tlfll'j~ fl U~~!fl ti tI'U fl ~'U YftllJ 

1. ih!fltl~l~1TTl1~l,:j <U,:jrr1~~'j~'Ufl'jf1'1eW1Wl (BL)
q 

2, ~1!flel1GJf1El <U~'W1~ril~l'ltl~ (CY) 
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1/
• .. 0 II. ...:... d .... 

ftlfll'tlRCJf1JUl 't1U"N'lI'nlu"U1Rlftfl "U1Rl'nlUl\l ftO 

(ll.ltl'lC;Ufl) (~l'l~l1J~"itlfli'1J) (Ul1Ul1J~') 

'~~ff1J~U~tn~uullu 

'')flv,CY 15.26 10.02 35.21 

'U<,j<,jVC~Vifftl, BP 18.04 10.57 33.54 
jI 

l1~~~ff1J~U~t n~U'\.hlht til 

",.lv, CY 28.21 16.94 45.5 

'U<,jn... ~Vifftl, BP 33.23 18.45 43.8 

II • iI tic. d 
fllVCt:llV1l1nnfttl~~ftVlllflU~lftn~ltlUulluufnJ'ftl.Jll~'\hl1U1\H)11iltl~ft 

nl~~~V1V 10,000 1V11'U1tJ~l1ftW 

...dqA & .... 
....._ ..12553 

II 

ltJ~ 7.2 'Ul1'UUfltJ1~'fll~C)fl'U'Ull'thl1'Ul\lf)ll'Ut)f)~ 

tJi'1J''Uri1'U'\Jfl~'ffll,f1£lfl11lJfl~~1,..yllfltJC)f~~fl~tlJfl1l~fl'fflllli~JcUri1'UN'fflJ~ ll1lJl~'fflJ tl~~~ \lllWlt~ flfl 
~ q 

• II , , 

Iijlfl~~li11hJ~lJ1Wih~'Ul1fllJl~tl1£lfl~ll1~fl~~~~l'Vln{1111~'fffl1J 151\Jl~N{1~~~lll~i'l7.2 
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,JJ , 

~1'j1'1Vi 7.2 11~lJ1W ~h11''UHH)'j1U~HH'lfl'ltl1~tHl1f)Ufl11CUI11J:~'j~l'1~ Vit~~ tllJ i~ 

tI 

'lh~a'Vliftl'Vffll'Hlm~1J 

(L,jt)1L~'U~) 

tJ;1J1D&til,j'UL~t)·niltlt)afl-liL,..,ilt) 

''Uftft'~1J~'HJ1fllftL1Jtl ~~w""lJii,;'t)-li 
""~-lifh'U'tJ 151''U(l'lltl1L~'U~) 

35 

33 

40 

25.8 

18.4 

26.7 

'fl1~t.}$1'W 

'fl1~t.}$1'W / CD 

'fl1~t.}$1'W / TPP 

ro1f)f)1'j'V1~ I1fJ'I'Vily;h 'U 11'U ufl11CUl1ro1f) i fl1~CJf1'U~ ~1'U f)1'j t~fJlJ'\J11'1~';w i 'V1 'j~ fJ ~vJ fJfftvJ~ 
• ~ JJ 

11~ fJ TPP ff1lJ 1'j tl ti'f) !~'U~h11''U tro fJ'j 1U fJfJl1 i~' 'U 11~lJ1W!fJ tll1~ 40 Ul1~ff1lJ1'j tlfl1'U tllJ f) 1'j 11 rl fJtl 
q 

" JJ JJ , 

f)~'Ul1fJlJfJ01'1~tJtUfJ'I i~'U1'U~'I 15 1'U ''Ufffl1'Vi~'IVi'l i 1''U'U11tl1f)1r1tiJ~VifJW l1flij11'j ~lJ1W 25-27 
I q 'II 

JJ , JJ 

fJ'I r11'i~11 tCtltl ff 1 ~ tlij 11~ lJ1W U131'U fl 'It11 ~ fJ ff'l f) 11 ff~ 'j ~'U ~ U11~ 'U fJ f) Ij) 1f) il f) 11 ttl ~fJll ~ 1~1 tl 
~ 'II 'II 

'U1~11'I1~'U~'If)rl11 iliri'l~I1~fJff'\JfJ'I~~~fiwCl1' ~'IIj)~'Vi'U'~11ff'lit11~tl'Uu11l1l111'tJ ~'I'jtJ~ 7.3 
'II 

• 4 
fH)'W~flm)'lJ 

'----------- -_. ------.---.--- --­

JJ 
QI '''''' """ QI 4~tJ~ 7.3 ~1fJt.Jl'1'lfW'l1'U~'UtNlf)fJ'UUI1~1111'1tfll1fJ1J 

~1tl'lJ1fl'jUfltJCUI1'VifJnllJfJ{ . 



, 
<=:i 

11'Y1'Y1 8 

fll'j ~lflt!11' ~ t~ 'U i~ fll'j 1 ~Jlflflfliij lfl~~ ~fiW~11 ~~ ~lJ'j lh{Y~ iijtHl1 ~ -!lfll'j~lflu11'~~ ~ 
OJ 

'j) , , , 

f11'jlhh1\11'j~~11(Jflflfl1tJtlrh~~1~ rVltl'tltl~tl\.Ifll'ju~fl~111~tJ~1~ '1tJfll'j~lmt11'~~~~fiW~Ylij~lJl~111qj 

iJflY11fll'j~lJ1lJ~~ 1tJ ~ (llJ lfl'jfl11~ tliljlM'tI 
OJ 
fl~UJlJlmfllJ1tJ 11tl~~lJt{Y~ iij~~'lJ~ ~lJ'j~(J~11i1~n fllJmltltlfl 

'J/ 

~lflU~Wl 'Utlf11l1fliJv~~tl~flTW~ii~tutlftctllJ~fll'j11~~1~tl~~~~fiw~''WVifl'Vll-!l~1~~ ~ltJ 111flt:-l~~fiw~ 

~ ~tJ'Vn~cir1J~tl'Wf111lJWW1Ut1 'W l'WU~ ~~1J~nWtlliijijri lU~fl~ l~n'W trlflt~lJ11~~1iij~tIi 1 1 M'~ ri l~ ~ ~~fl~ l~n'W 

1tJ Y11 111'tfl~fll'j~~n'W1l'W~1l'W{yl~11~tIi1lM'tf)~iJllJ111fll'j1111~
q u 

'J/ V V " v , 

11tl~1l1flfll'j~'W'j U~~~fiW~tJ~ lJ1WU 1 l'WtU fl~ 'WlJ ri llJlfl'fll{ii~1l ~~lJ~1 Ll1 flU llJl~lfl!!M'-!ltJ 111 
OJ q 

, iJ , 9J 

tl~~ ~TlJt1~~~~fiW~iij~'j~L11tJtltlfl1untl'W Y11l11'~~~fiW~!fl~fll'j11~~l1J~nW~li''U'Wflfl Ll1fll1~lJ1W11 1 
OJ 


'J/ V V 'J/ 'J/ , , 


lJ lJlflfll'jl1~~1iij~~fl~{y ~~'U~llJ1tJ~1tJ ~~U'Wi'W ~tl'Wu~~!~ l-J i 'W~tllJ ~ fflr1llJVl ~tl~ fll1Jf1lJ{Yfll1~fll'j
OJ u q 

V v, 

~lmt11'~1M'tlW11fliJitJ 'ff ~~lJL~1LfllJ1u ~ ~~~tll~lllJiu1~fl1'jfl1'UfllJU~lJ1Wfl11lJ~lJ ftlJ'W'V11i1tJ'11illlJlflfl 
q <u 'lI q 

I 'J/ 'J/ V 'J/ 

LU tl~mfl~~'j lnl'j'j~~t1 tJttJt1~U l~ 'W tl~n1Jfl11lJU~fl~ l~~tl~tJ~ lJltu11 1 l'Wtllfllfftl1JU~ lJ1WtJ 1 1'W t:-I~ ~fiW~ 
OJ 


'J/ , 


lllB~'jlflTj'j~mtJ~tl~tJ lVl~l~i\~fiW~lJlfl B~'jlfll'jl1~~11J~nw~1~~~fiw~1l~lJlflfl11flltJ1'W~ii~fiw~ 
I 'J/ v 

Vll111'~fl~U'J~~flj tJ~ ci ~~fl111~nl'J~~~~tllJ!!~~n'W'j~t111~tl'U
q 
fllfl~tl~!Utl~lJ lll!!'j~!flj tJ~''W!Utl~'WlJlflfl11 

'J/ 'J/ 'J/ 'J/ 

fll'jU~n~111u ~~~fiW~'ffllJl'jtlLfl~~lJ i~~~f)~~~fl'J~'U1lJfll'J~i\~ ~~U~ flTH~j tJlJ!'W tl~'W fll'j 
'J/ , 'J/ 

~lJ~U fll'j~ln!!M'.:) l1~tl llJGJf1~ pre-heating ~tl~fll'JL~l fll'jU~flfl1Vl!fl~~'W itJ'hnfllJ!~ll1~tll1~~!~ll{llJ 
'jI ''''' <=! ci"" & ~""",9 cl ClI 'jI ~"" ,J

Lm lH~!fl~1l1flf111lJLfl'J (J~'VHfl~~'W l'WLlJ tl~lJ 9$ ,:ull'WvmlJl1l1flfll'J~tJltJ~ 1'V11~fl11lJ'J tl'W~tl~!'W tl~ 'W fl11lJG»''W 
'J/ I 

rntJ1ULU tl~'U~W~~lm!l1~ fll'jl1~~1U~~fll'J~l'Jll'J~1l'W~l~~tul1JJiJ~l~~ l1~ tlfll'jLtJ~ tJ'WutJ~~ lf1'J~'ff~l~ 
I 'J/ 

flltJl'W cJ]~cJ] ~~yh1M'tlfl1:lW~nl'ju~fl~11Vl!fl~~'WU~fl~1~tllJ 

'jI' ''''' <=! "" <lI 0'",9 ",9 ~ 
fll'JU~fl'j11'ff1lJ111llJ!fl~iijlmL'J ~!f1'j (J~ (strain force) flll'J 1'W~(l ~fl wen 9$ ~{Yl!l1~ 11'W ~lJl1l1fl~'W~tl'U 

u q 

'J/ • • V 'J/ v 

fll'j~lnH11'~ ~.:)ir'WE ~Yifrnfll'W~~~llJfll'jfl1'lJfllJfltufll~1'Wi'W~tl'WU i~un U~lJ1Wfl11lJ~'Wl'U~i\~fiw~ 
q q 

"" 'jI 'jI ~ <lI "-' 0' ,0' cl 0' "-' 
tlWl1fllJ lUfll'j~lflUl1~ n~11'Wfll'J~lmLl1 ~ fl11lJG»''W'fflJ~Vl1i l'Utllfllff fl11lJU~fl~ l~~tl~LUfl'j ~9$'U~ fll'J11~~1 

q 'U 


~ , ,'jJ 


l'Will!mU~~l~~ ~tl~~ii~fiw~ !m~!Utlf!9f'U~fl11lJ~'UVlm~tltl~11~~fll'J~lflU,r~ ~~iJ1)~ml1~TWlJfl'V1TI~~ 
'J/ 

, "-' "-' 'jI "-' <=! 

tltJl~lJlflfl1Jtl\9\'jlfll'J~lflUl1 ~ ~ ~'W 
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, I fJJ , 

1) fll'J~lflHr1'~1Il v w 11 fI iJ ~ lHf:'1~f111lJ~'W fflJ~'Vlil 'W Vlfllffbl ~ fl~'Jlfll'J~lflH r1' ~ ll~lJ f11~ 1 
~ ~ ~ 

v , 
~ "" <lI a' cv 'JI ct , ctct '9 ')J 9 ')J 

f111lJ<b'lJl;lJV\I~{;)~flWCVll1f:'1~~lflUl1~lJfllfll'Jfl'J~1l1t1'Vl~ U~ !6JfrJf:'11 !'Wfll'J~lflUl1~'WTW 

, ,jJ • 91, 

2) fll'J ~lflU r1' ~1Il V W 11 fI iJ ~ 1U{;)~f111lJ~'W fflJ~'Vli1 'W Vlfl1ft'~ 1 fl11lJ~'W ii ~1~1'W 'W VflttJV~ 
~ ~ 

, v , 

~~~fiWct11l~lJf11~ lfll1f11t1!U -afl'l:JW~fl1'J~lflLLr1'~LLD1JU 1l~111!r1'~~~fiWct1Ln~fl11lJLiYtl111t11~ AU fl~1l1fl 
jJ , I jI • 

fl~'J1fl1'J'J~Al1(JttJv~illl1l ~1iJbl \I ttJW~iifl~'J1fl1'JUvdttJv~illfllt11'Wci~1lJf11~1 
~ ~ 

, v 

3) fl1'J~lm!r1'\l1Il VW'Y'lfIiJ bl ~Uf:'1~fl11lJ~'W!'WV1fl1ffbl~ fl~'Jlfl1'J~lflUr1'\llJ f11bl \I! !{;)~fl1'Jfl'J~1)1t1~1 
~ ~ 'U ~ 'U 

V , 

'tlV~fl11lJ~UlJ f11bl111!bllJV 1111r1'111 !n~fl11lJ!iY tl111(J 

v 

1l1flfl1'Jff1'J11)bltll'Wfll'V'H.u tl\l~'W'tlfl~1'J ~\l1'W ~ 1Df:'1~'J~tll'UU ~ tl ih!fltlf:'11~11111{;)1\1 i ~l1i~ 
~ I ~ , 

~'J~'Wfl'Jff~ tl(J1W1 ~1Jl1 ~ullU!1J U~ 'Wlil iJ!U tltU tI'W f:'1~L~ tI~lJ1fliJ tl'W fl1flVl t~ flfll1 0.002 iJ f:'1~ !lJ~'J (2
~ ~ 

ilJlfn!lJ~'J) rtl(Jf:'1~ 99.7 ihJjlJ1Wfl1fll1fJ1DttJ'W1~1~fll1 0.045 ii{;)~!lJ~'J (325 !lJ6Jf) rtltl{;)~ 2 11-a~1l1m~l!!~1 

~Dl1 iJ ~~~fiWen!iY(J111t1!iitl\l1l1flfll'JU~flrl1tlV~tlbllJfl1'J (20-30 !iJV{!~'W~) -afl'hlW~fl1'JU~flr1Tff1'W!l1ill 
'U ... 

lJ'fl!n~~U~DjnW,j1fl!m~O'WttJv\I~~~fiwen bl1!11~ ci1Ul1t1\lttJV~fl1'J!!~flr11U1J1JifiJmn~1l1flfll'J11~~1 
~ 

• • • 'jJ 

1Il 111bl111!bllJfllll tl11ltn~1l1flfl1'J1~'J~(J~nf:'111'Wfll'J~lmLr1'~"j'tltlltJl1~V111!l1lJ1~bllJ ~\lYi11r1'~'WiJ\llJfl11]J~'W 

luiJjlJ1Wbl~ ~~llru111fl1'JU~flr11!~Ullru111111tUff111'iD~~~~ L~'Jl~'Wtlfl1l1flll~1111r1'~~~fiWct1'l1ih1fll 
CU tJ tJ U <u 

, V 

U~1 iJ~fivlr1'!n~llty111lJf:'1f111~iY~H1~~VlJ~llJlJ1~fl~1(J 11~V1'W1J1\1fl'i\I blllJ1'J tl9fVlJ'J tl(Jr 11ttJfl~~ii~fiwen 
,v v ,v vv 

i~ U~~tl\l!VilJ,j'W~V'Wfll'J111\11U ~fl~~iJ\Iil1bl1lJ1'Jtl~111tl1(Ji~~llJ'Jlfl111l~V~fll'J ~\lU'W lufll'Jlifm'i~U 
v , , 

~~ll ~L"j''Wfll'Jf1fl'hlltJjlJ1Wfl11lJ~'W1u~~~fiwenl~(J1~blfl11~fl1'J~lflUr1'\Iii ~ l\1tl'W rwV111fl11lJfflJ~'Wi'tlV\I 
~ 

v , 

f111lJ~'Wl'W~~~fiwenlilci \I~f:'1~ Vfl11lJ!iYtl111(J'\Jtl\l~~~fiwenl1-a\I!~l fl'Wll~ill i tJ1~!~ UUU1'Vll\11'Wfl1'Jf:'1~ 

fl11lJ!iY(Jt11t1ttJtl~~~~fiwct1~v itJ 

8.2.1 'l,j! !1J1J~ii~fiW~~1~1'Wfll'Jf1fll:J11'Wr1'V\I,jQ11~nl'JLlJ'W~~~fiw~fl'J~tll~'Vl'J\lri1t1 

8.2.2 blfl11~~ 1~hJfl1'J~lfl!!r1'\llJ 4 blfll1~ ~tl fl1'Jtl1J~1m~lv1JlvJvh~ VWt1fl iJ l10 V\lff1 
q 'U 
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31 • 31 

8.3.1 'W l~'WtI'Wl1 'Wl~J:-IffJJ~~f{1~1f11 j ~~1'W 1tJ~'Ut tJ~lt1~~l1'Wl1J~ 'U 1vJVJ 11'WM' u~tJ~U~f11jl~ 1-,1 

"'" QI <f'<!i .t "'" .t "'" 
J:-Ia~f)ruCVl rH) 1) nj~tl1~ 6ij'Wl~ 5x4 'Ull1'Wl1.5 t9f'U~tJJ~'j 2) nj~tl1~ 6ij'W1~ 4x3 'Ull1'Ul1.5 t9f'W~tJJ~j ua~ 

31 

3) f1j~tll~ 6ij'Wl~ 4x3 iJll1'U.l 1 !C)f'U~tJJ~j 
• 31 

8.3.2 i~'Wl'MirnJ:-lil~nru~tiel'U'Wl1tl~lmtM'~1'Ufff)11~~1~~ ~l'Ul'U 51lJ 
31 

8.3.3 ulJ:-1il~nwCVl1tl~lmtM'~1'Ufff)11~~l\1~ ~~U 

1) el1JuM'\I ~lt't~lUlJ1vJVJ1~elrul1f)iJ 110 U~ftl~C)fat9ft1ff t~'l-Hlfll 24 i11JJ\I ~lmj~j1f11j
q <\J 

, r:p" 

~il~nru~111\1mn~l\11'VJ~~'Wj~t1~ 1 vJ~ 111f11j1J~lJ~nru1111\1J:-1il~nru~l1\1ff~1'UtVJuff11l1Urul1f)iJ ~m~t1J~ 
q - q <\J 

31 

1vJhJGJ11\1f1fll\11\J (8.00 'W. -18.00 'U.) Ufl~Y1 ~111'W eJ rul1 fJ iJM'u~ l~t1Yi lf11j'YI~flU~lJ~ t1ruM'el~tJB 'JJ~f11j 
31 

iu 14 fftll'JJ'Wl~t11al1~ua~lff~ ~W1a\lf1jWJJl111'Y1t11~t1
q q 

3) ~lnuM'\lnal~U~~ 1~t111\1J:-1il~nru~1'U1J~nru~ffl'~ffU~~1~~ael~1'U1'Unfllf1al~1'W 
31 • 31 

Ua~Y1 \l11Vi 1J~ nrut~JJ1'Unalnal\1;{'Wl1~unal1:J iht~~ i1flJJ~~f,h'W 1~ff~~lnl1~f1fl1\11'Unfll\1;{'W 1~t1 

111nlj'YI~flel\l1J~nru~l~VJ T\m\lfftll'JJ'Wl~t11al1~ua~lff~ 
q 
~ 
q 
W1fl\lnjWJJl111'Y1t11~t1 

4) ~lm!M'\l1'U~1JJ 1~t111\1J:-1~~nru~111J~nru~1:JffJJ~~il1JU~~ l~t1~j\l u~i1aJJ~~~l'U 
'J} 

ff~~1f1l1\1ila1\11'WUa~ila1\1;{'U 1~t1111il1j'YI~ael~1J~ nru~1~VJl6ijel\lfftl1'JJ'Wl~(J lfll1~tm~lff~ 
q 

1)
q 
W1a\lnjW 

= Q.I

JJ111TVl CJl a (J 
'J) • • 

8.3.4 'JJ'U'V1ilU ll1Uf1N~~nru~l1 t'tJ~(J'Wt nJa\l1tJ1'W~t~fl~1'W 
31 

8.3.5 'JJ'WVI f1el rul1 f) iJ tm~fll1JJcif'W ffJJ~'YI'B1'W~ ~~ a~l'U 
q <\J 

8.3.6 ~jl~~el1Jilljtt~nf116ijel\l~~~nru~1'Wtt~fl~1'W 
31 

8.3.7 ~1'Wlrul11felt1a~6ijU\ltl~JJ1ru'W11'W~~~nru~11~\I~lm t11' \I 1'Wfff)11~~ 1\1~ 

------------------------- x 100 
o Q.I I 9.J" 

'W 1'H'W f1fHl'W \9l1nH'H.:J 

" "" ~€JfJ~~ 'U €J.:J'I11'HU n~~'tJ~ fJ'W~!1J~.:J1'tJl'WU~~~1'W 'I11'HUflr1€Jl-A\9l1f1lt11.:J - 'I11'HUn'H ~.:J\9l1flH11.:J0­

-------------------------XlOO 
o " Q.I I 'J} 

'W 1'H hi n n€J'W \9l1f1lm.:J 
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."g ~ 'j) o'e. Q,I eX cl e. Q,I 0' 'j) 

1l1flfll'jfl'fl'l:l1" 'W~Hl'W fll'j~lflUl1 ~"fl~1 'j ~~1'W 'fflJ 1fl'if'W ~ 'W!~l Vi ~~1l1fl" 'W'j ,jru 'W~~ ~fl Wevl U~ 1 
'II 

(GJ11~!~1) ll~U 11,j~lflfl~1~U~~,j'j~lJ1W 2 i11lJ~ 1~£JYilfll'jl1lJ'W~il~fiwcnll1rl'lJ~'ffU~~'Vlflf11'W~1~~n'W
q q 

, 'JI , 

~fll1lJl~ !.wflll1~il~fiwcnelrh(l'j~ lli1J~!iJ£J1 u~1i~ihl,j~lfll'WcVi~lJ (l~t)lJ 1'j~~llJ) ,j'j~lJ1W 11'W 
'II q 


it " iI 


11~~1l1flirlJU 11,j~lflllJYi~ lJYiiJ~lJ~~~1'W'ff~~1fl,j'j~lJ1W 2-31lJ ~'Wfl~nlJ'fffll~U1~~fllJ U~1~~Ul!~1 
'II 

, , 'JI 'JI, 'JI 

!~1!~11~£Jrl'~!fl~1l1fliY"fl~~il~fiwcnYiiJ~\Vn"11~1~~'lJ u-a~'vnu l~lJ !.wfli1fl~nlJfl'jllJ"11 i1~ li'll1ul1~ 

fifllJU1!~1!~1!~1 ~lJl1 ~il~fiwcnl1~~!~lci1'W111tY1~m\l~1~~il~fiwcnfl'j~t)1~!fl~nl'j!!~fl~11lJ1nW,jlfl 

U-a~fllJ ~~~flllW~fll'jU~fl~11!GJ1lJd':umfl~1)lflfll'j11~~1eufl~~il~fiwcnllJ~lUl1l1~~1~'11li!vhnlJ 'U1nWfllJ 

,'JI , 

fl'j~t)l~iJ fll11J11U1Ul1 UYi!fl~1)lflfn~'U1Ufll'j~U'j,j'ff -:Jfll1'U1 nW,jlflfl'j~tll-:J !1jenn~fll11IU~fl~ l~"fl-:JeJ~'jl
'II 'II 

,'JI , 

!1jflfffl'l:lTU1lJ1Wfl11lJ~lJ1'W ~il~fiwcnl1~~!~l"fl~n'j~t)l~'Vl'j~~ 1£J'Vi !fl~fl11lJ!iY£JVil£Jfl fllJ~l~lJlfl 
'JI 

~lJl1 ~il~fiwcnfl'j~t)1~'j,j'Vl'j~!~£J1nU!!~iJ"ul~~1~nuiJD1lJ1Wfl11lJ~ul'W~~~fiWcn!!~fl~l~n'W~tW-a~ 3 
'II 

j}, • jJ, • 

Ull1irflcViYI1£Jlueutl~~~~fiwcncViiJ"ul~!~fl (l2xll U1) iJfll!\l~£J~fl£J~~ 17.52 ci1U~il~fiwcncViiJeu'Wl~111ql 

(l5x13 if1) iJfllm~ rJ~tlrJ~~ 14.47 ~~'fl~!~£J~n'U~il~fiwcn~l~lhlhfl~'U~iJ 'jD'Vl'j ~fl~l£Jn'WU~iJ"'Wl~ 
'II 

'JI 'JI , 'JI 

~l~nlJ (l7x8 U1) 1~rJiJU1lJ1Wfl11lJ~'WllJ~~~fiwcnu~fl~l~nlJ~flrJ~~ 0.5 rUtl~1l1fliJ eJ~'jlfll'j'j~!Vi£J"fl~U1 

lu~~~fiwcnlJlflfll1U~~!~1fll1 !rlfll~'j~rJ~n~l1ufll'j~lm!l1~rvi lnlH!~~!~l1lJ'fffll1~!~ rJ1nU ~~! !'ff~~1 lJ 

~l'jl~cVi 8.1 

). 

'lhYI'Uf111 ",:mn 
71 , 

'U f) \It'hl1uf)vhnu1tl 
., 

f)':i~t11\l'Vl'J\jrilU 'U'UWl 12x II U1 6.62 5.46 17.52 

" f)':i~t11\l'Vl'J\jthU 'U'UWl 15xI3 U1 10.57 9.04 14.47 

eh\ltJ1 (tllf);i'U) 'U'Ul~ 17x8 .a1 8.67 7.46 13.96 
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jI 

'tI1flfl1<jfh1fntl~1l1Wfl111l95'W~f)~~i1~uiWcvlri enmn1'W11f)~tJfi11~ fln 1~fJfl1<jf)1JU11~tJ{1m~ltltJ 

1'VJVh~tlW'l1flih 10 tl~fl'lt9H:H9ffJI1 !~'Wn~l 24 i'111l~ ~1m)~<j1fl1<jt~1lf)Wl1fliJ 5 tl~fl'1~tl'W1ll 'Wlr;h
q q, q q, 


jI , 


11 Tl1Uflll ll1fJl tJij ~ 1~e)fJ~~ 23-24 !t~~t;lflfJW~~tl~fl111l!iYfJ'I11fJ~tl~~i1~i1Wcvlfl<j~tll~'V1
q 
fl~'Wl~!n~fl1<j 

!V Q 	 ""'!V!V !V "'" , '!V<v<v ""'<V 0' !V.%
U~fl<j 11!1J 'W1~fl~1l1J<jnw fl'W~ 1'W'U tlflU~~~ 1'W1'W~<j ~1J<jnw <jtlfJ~ tl<j~1111~fl 'Ufl tJ~1vm ~fl WCf1 U~fl<j 11~ 'U 

!V ft I 	 0' Q 0' <V G) ~ I~ft 

6ij1~tJ'U 100 !lJtl'HG)f'U~ ~~U'ff~~ t'W~1<j1~'V1 8.2 U~~<ju'VI 8.1 
q, 

~l'n~~ 8.2 	 ~~~i1W~fl<j~tl1~~'W1~~1~~ 11t;l~fl1<jf)1JH11~~1m~1f)1J lrJvh~~Wl1fJiJ 110 tl~fl'l 

tG)f~!9ffJ'ff !1J'Wn~l 24 i'111l~ tJ{1fJel~<j1fll<j!~lltlWl1fliJ 5 tl~fl'1!9HH9ffJ'ff~tl'W1Vl 
q 'U 

;, fl11lJ1UfJl11tJ 
, " .~, -... \ -

!tltJfI~,\H)'nfll1t1'n ' JtlfJ(;l~'\Jtl~. .... . . .' ~ . :". - . ~ 

,' d :' ,': ~ . '.. '. 
'~, 'Vll1,lfJll1 , '. fl11lJtfffJ111fJ 

., 
n)~()l.:J '\J'Wl~ 5x4 \l111'Wl 1.5 ~Clf'W~~lJ~) 24.81 100 

., 
fl)~()l.:J '\J'Wl~ 4x3 \l111'Wl 1.5 ~Clf'W~tlJ~1 24.54 100 

., 

fl1~()1.:J '\J'Wl~ 4x3 i11 l1'Wl 1 LClf'W~tlJ~1 23.79 100 
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" fn~t)l~ 'lJ'Wl~ 5 x 4 U111'Wl 1.5 !9S'W~!lJ~':i 

" flJ~t)l~ 'lJ'Wl~ 4 x 3 U1 11'W1 1.5 !9S'W~!lJ~J 

" flJ~t)l~ 'lJ'Wl~ 4 x 3 U111'W1 1 !9S'W~!lJ~J 

'jtJ~ 8.1 t;lfl'I:JW~flTH L~flj11'tJtl~~~~fiUlCl'1l1t;l~flTjtlUL!,1~~lm~ltl'U1vJ.yJ1 

-- ---- 'IIIA.-..-- ~tlWl1f)iJ 110 tl-:Jfl'lL9f~L91(JbY rlJh!n~l 24 il1lJ~ 
q 'II 

'l1li""'-" • IDIIf 'JJ.,., d, C> .c:I'.c:I 

~wnSIfIU2S!i2 ~l(Jtl~ 'j lfll'H'WlJtlUl11 fllJ 5 tl~fl'l!c)HH9f(JbY~ tll-,! lVl 
q 'II 
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<::> OJ 0' .t .,=:! <::> d, 'jI dt'::! '::!:. cl • .,=:! 
~"H:WlflWCVlf1'J~tll~"I'Wl~ 4x3 'W1 'Vlfl11lJ'Y'i'Wl 1 ~C}f'W~~lJ~'J ~'JlJU~f1'J11~lJVlJf11'J'ffUJttHJ'W1V£Jl~'J1~~'J1 V£J'Vl 

'II ... 'II 

'jI OJ OJ,::!.'jI cl 'jI<::> 'jI cl 'jI'::!:.
'JV£J~~ 21.891~£JV~'Jlfll'J'ffUJt'ff£J'l.n'l.H~~~~1'WlJfll'JV£J~~ 4.84 ~1J'W~m1'Y'i m~f11'JU~f1'J 11~1J'W~'ff'W~'J ~1ijlfl

<\J <I 

91 91 • • 

f1'J~tll~ ~'Wl~ 5x4 ih t~~~~'Wl~ 4x3 U1 Y1f111lJ'Y'i'Wl 1.5 ~Gtf'U~~lJ~'J 1~'Vi1Jf11'JU~f1~11 ~~U'ff~~''U~l'Jl~Vl 

8.3 'JU~ 8.2 U~~'JtJ~ 8.3 
'II 'II 

.... 01 

.;·· nm:H.u~ 

fl1ilJtfftJll1tJ 

'jI 'jI ' 

" HWtl~"U3~ , _ ' 13~~:~'U3~ 
" . , ' .' " .. '. -.. ... " 

.ihl1'Ufl'vhntJ'11 fl11lJ;f'WVi tl~n~fl11lJJffml1tJ 

11"~~'W l~'Wn'l1 20 i'1 hJ~ 
" f)'j~()l~ "U'Wl~ 5x4 ih l1'Wl 1.5 !9f'W~!lJ~'j 5.48 5.48 0 

f)'j~()l~ 
" 

"U'Wl~ 4x3 U111'Wl 1.5 !9f'W~llJ~1 3.00 3.00 0 

f)'j~tl1~ 
" "U'Wl~ 4x3 U111'Wl 1 19f'W~llJ~'j 3.59 3.59 0 

" f)'j~()l\l "U'Wl~ 5x4 U111'Wl 1.5 19f'W~llJ\9l'j 20.13 14.65 o 
" f)'j~()l\l "U'Wl~ 4x3 U111'Wl 1.5 !9f'W~!lJ\9l'j 18.15 15.15 o 
" f)'j~()l~ "U'Wl~ 4x3 U111'Wl 1 !9f'W~!lJ\9l'j 20.64 17.05 0 

" f)'j~()l~ "U'Wl~ 5x4 Ull1'Wl 1.5 !9$'W~!lJ~'j 21.85 7.20 o 
" f)'j~()l~ "U'Wl~ 4x3 U111'Wl 1.5 !9$'W~!lJ\9l'j 20.47 5.32 o 
" f)'j~()l\l "U'Wl~ 4x3 U111'Wl 1 !9$'W~!lJ\9l'j 21.89 4.84 40 

"" 'jI "" 'jI
!fl~'jeltJ'j11U'jnWf)'W 

~1'W'W elf)U"~ 1'W 

f)'j~()l\l 
" "U'Wl~ 5x4 U111'Wl 1.5 !9$'W~!lJ~'j 22.21 0.36 0 

f)'j~()l\l 
" "U'Wl~ 4x3 U111'Wl 1.5 !9S'W~!lJ\9l1 20.52 0.06 0 

f)'j~()l\l 
" "U'Wl~ 4x3 U111'Ul 1 !9$'W~!lJ\9l'j 22.11 0.22 40 "" 'jI "" 

'jI 

lfl~1eltJ111U1nw f)'W 

¢l1'W'W elf)H"~1'W 
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\Pll'jl~Vi 8.3 (~eJ) 

SJ ~ r , II • 

' lh,:yufl'vhntJ1tJ fl11lJ'if'WVi"fltH fll1lJtfftJll1tJ : 

''WU~''~1'W 

f)'J~t11.:j 
jI 

"u'Wl~ 5x4 (b 'YI'Wl 1.5 t9f'W~tlJlI'J 22.38 0.17 o 
jI 

f)'J~t11.:j "u'Wl~ 4x3 ih 'YI'Wl 1.5 t9f'W~tlJlI'ci 20.72 0.20 o 

f)'J~t11.:j 
jI 

"u'Wl~ 4x3 ih WUl 1 t9f'W~tlJlI'J 22.19 0.08 40 
"" 'j) "" 'j)
~f)~HW'J11'U'J nruf)'W 

~llJ'W Clf)UCl~lu 

f)'J~t11.:j 
jI 

61J'W1~ 5x4 tid 'YI'Wl 1.5 t9f'U~tlJ1I'J 22.39 0.02 o 

f)'J~t11.:j 
jI 

"u'Wl~ 4x3 U1 'YI'Ul 1.5 t9f'U~tlJlI'ci 20.73 0.01 o 
jI 

f)'J~t11.:j "u'Wl~ 4x3 U1 'YI'Ul 1 t9f'U~tlJ1I'J 22.20 0.01 40 "" 'j) "" 'j)
Lf)~'j CltJ'ci 11'U'j nru f)lJ 

~l'U'UClmw~l'W 

,.._.•_._._._..._-------------_._----------_.__.- - -- -- ---.--.----..----- ------ -.------- ­

25 --- --- ­

20 

15 

10 

5 
----+-- \I'Ulil Sx4 ifll1'Ull.S '1IW. 

- • • -. 'IIUlil 4x3 ifll1'Ul 1.5 '1111. 

......... \I'Ulil 4x3 ifll1111 I 'lS11. 


o +------~-----~--------~--------~--------~-----~ 

l uVi I iuVi 5 

AA.... .. ­- -­- -­"'.4& 

'j) , 

fl'jlvJUff~ ~jeJV{;'l~~eJ~U l11'Wflvhnv!iJ~ eJ~r-l~\Plfiillcvlfl'j~t)l~ 

~Ul~~1~111~~\PllflU11'~ 1~v1~Uff~~u'Vhl!'j~ !llur:ml 51U 
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'j/ 

f)'j~tll\l 'U'UWl 5 x 4 11111'Ul 1.5 t9f'U~tlJ~J 

'j/ 

f)J ~ tll\l 'U'Ul~ 4 x 3 i:h l1'Ul 1.5 t9f'U~tll~ J 

'j/ 

f)'j~tll-!l 'U'Ul~ 4 x 3 {h l1'Ul 1 t9f'U~tll~J 

AA ... a._ 
~-­--­.....-. 

'lIunaaalI 

~-"--~---~----~-.----.--I. 

IV !V "">IV "'IV !V 
~ f11:J W~f1TJU~f1'J l1eu eJ'l ~fiJ~flW 9'111 ~'lf1TJ~lf1tt11 'l 

1~tJ'~ubY'l~tJ'rhlt'J~ t~'Unr;n 5 i'U 
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'JJ , ~ "'" <I ~ "'"QI 

1l1flfll~~lflHl1~fl(;l1\m~~ ~Dl1 tlJtl~(;l~.flWCVlfl~~tn~ 6ij'Ul~ 5x4 'Ul 'Y'i'Ull.5 t9f'U~!lJ~~ H(;l~6ij'Wl~ 

4x311'Wll !9f'W~!lJ~~ 1~i'1Jfll1lJ!tl'W1~tJ~~~1l1f)Hff~tl1i1~~ Yh111'tfl~fll1lJH~fl~1~6ijtl~tlW'Y'i.fliJ~~'Y'i':h~~h
q QJ 

J'r.Jii~flWennDrd'tlJ'r.Jil~fiwen.flltJ1'W J1.fl1tJ1'U~il~fiwen~~~~!'Y'itJdflltJ'Utlfltl(h~ ~1~t~11h~fltlDij(;llJvr~~lU
QJ 

v , v 

'ff~~lfl~(;ltl~l1~fl(;ll~l'UH(;l~fl(;ll~~'W Vi ~Il11'~ lJ'r.Jil ~fiwen!j lJ!fl ~f)l~H~fl!111~tJij fl1~'fftu!ff(J'W11tHtltJ(;l~
QJ ... 

v 

19.70 U(;l~ 18.44 !m~ijtJjlJ1Wfll1lJ!fftJ'Y'i1tJ!tltJ(;l~ 20 H~~ 40 ~llJr;ll~D dlU~il~fiwenf1~~tll~ 6ij'Ul~ 4x3 111 

'Y'i'Ul 1.5 !9J''U~!lJ~~ 11hfl~fl1~U~fl!11 !i1tl~lj)lflfll1lJU~fl~ l~~~'Y'i':i1~tlW'Y'ifliJ~ ~lf-1il~flwq.fnDflltJ1'U 
q QJ 


V , , 


ru tl~ 'W 1:J ff ~lJ1fl rwtl~1l1flfll~U lfll1lJ!tl'U6ijtl~~ 'UU(;l~fll~fftu!fftJ~~~~1'Ufll1lJ!tl'U1Dnj tl\l1l1flfll1lJ!tl'W 
QJ QJ ... 

m~l~6ijtl,nfl1J~nw1flr;i'n'U~l~il~fiwen Vi 11M'tl W'Y'i.fl iJl:J!1J~ tJ'U!!tJ~\ltldl~~l~!~ l~\lUfff1~l'U~n1\l~ 8.4 
q QJ 

" " . 

tJll1Ufl'vhnvili 
. . JI • • • .:I . . ,'

fl11lJ;ftJ.yh,~'tl-:J : fl11liLffV111tJ fl11iJHW111tJ 

1'Wu~'tl~1'W 

" fl)~tn:J 'lJ'Wl~ 5x4 Ul Yi'Wl 1.5 !9f'W~nJ\91) 3.56 3.56 o 
" fl'j~t)l':) 'lJ'Wl~ 4x3 Ul Y!'Wl ).5 !9f'W~t:IJ\91) 3.16 3,16 o 
" fl)~t)l':) 'lJ'Wl~ 4x3 fid Yi'Wl I b9f'W~t:IJ\9l) 3.75 3.75 o 

" fl'j~t)l':) 'lJ'Wl~ 5x4 i11 Yi'Wl l.5 !9f'W~b:IJ\91) 18.30 14.73 0 

" fl)~t)l':) 'lJ'Wl~ 4x3 ih Yi'Wl 1.5 b9f'W~!:IJ\91) 13.98 10.81 0 

" fl)~t)l':) 'lJ'Wl~ 4x3 i11 Y!'Wl I b9f'W~b:IJ\9l) 17.88 14.13 0 

fl)~t)l':) " 
'lJ'WWl 5x4 ih Yi'Wl 1.5 b9f'W~b:IJ\91) 19.6~ 4.94 o 

" fl)~t)l':) 'lJ'Wl~ 4x3 ih Yi'Wl 1.5 b9f'W~b:IJ\91) 19.53 8.71 o 
" fl'j~t)l':) 'lJ'Wl~ 4x3 fid 'YY'Wl 1 t9f'W~b:IJ\91) 18,44 4.32 20 "" !Ii "'" !Ii 

bfl~'jel£J) 11'U) bdW,fl'W 

J{l'WtJ el flH'tl ~1'W 

http:W'Y'i.fl
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~ ' ~ ~ 

:H)tJ"~'\Jel\l lelfJ"~'\Jel\l lelfJ"~'\Jel\l 
J/ . • • . " . ' 

Ul11il'nyhl1fJ'lI ' fl11lJ:}f'UYl""~'\I fl11lJlfffJ111fJ 

, i'UH~"~1'U 

'lH1\1~lm!,r\l ~~'W1'W~ 3 ~~ ~tul1iJiJm~fJ 29 el\lfll!9HW~m,. fl11lA)'W~lJ Yr'Vl'fim~£J 77) 

" n'j~t:ll\1 "U'WWI 5x4 ih l1'Wl 1.5 19f'W~!lJ~l 19.70 0.02 20 

" n'j~t:ll\1 "u'Wl~ 4x3 ib l1'Wl 1.5 !9f'W~!lJ~'j 19.97 0.44 o 
" nl~t:ll~ "u'Wl~ 4x3 {b l1'Wl 1 !9f'W~!lJ~'j 18.79 0.35 20 

" 
n'j~t:ll~ "U'WWI 5x4 ib l1'Wl 1.5 !91'W~!:lJ\9ll 

19.92 0.22 20 

" nl~t:ll~ "u'Wl~ 4x3 U111'Wl 1.5 !9f'U~!lJ\9ll 20.50 0.53 o 
" nl~t:ll~ "u'Ul~ 4x3 U111Ul 1 !9f'U~!lJ\9l'j 18.85 0.06 20 

" n)~tn\l "u'Ul~ 5x4 U111Ul 1.5 !9f'W~hlJ\9l'J 20.00 0.08 20 

" n)~t:ll\1 "u'Ul~ 4x3 U111'Ul 1.5 !91'W~!lJ\9l'J 20.50 0.00 o 
" tl'j~t11\1 "u'Wl~ 4x3 U1 'YI'Wl 1 !9f'U~!lJ~'J 19.41 0.55 40 

"'" ~ "'" ~ 
!n~'Jeltl'Jl11Jlntun'W 

${l'W'Welmw~l'U 

"'" ~ "'" ~ 
!f1~'jCltl'J l1'U'JntunU 

${l'UU el m!"~ l'U 

"'" ~ "'" 91 
!f1~'jCltl'J11'U'H1tunU 

${l'wuelmw~lw 

"'" 91 "'" ~ 
!f)~'J Cl CJ'J l1'U'j ntunu 

${l'W'WCl m!"~ 1'W 

"'" 91 "'" 91 
!n~'J ClCJ'J 11'U'Jntufl'W 

${1'W'W Cl flH"~1'W 

"'" 91 "" ~ 
ttl ~'J Cl tI'J l1'U'J ntu fl'W 

${1'W'W Cl flU"~1'W 
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25 

20 

_.. _... _...... 
I 

, ­15 

10 

o 

--+---- 'IIUlil 5x 4 if111Ul 1.5 '1f11. 

- ••-. 'IIUlil4x3 if111Ul1.5 'lf1J. 

••••••• 'IIUlil4x3 J111Uli 'lflJ. 

Nt.. 
. " a ..--­--......_--

1IRmIm6 

'j11~ 8.4 
OJ 

f)'jTvh ~ {1'~ ~ ~~rJ~~EUtl~Jl11iTfl~ 11 lrJ111 EU tl~~il~fiwct1f)'j~tll~ 
EUln~~h~1 11~~~1f)HM~fl~1~H~H01 !'ll'Un~l 5 l'U 



Nt...j, a. _- -­- -­
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SI 

f)'j~t)l~ 'U'Wl~ 5 x 4 ih l1'Wl 1.5 ~91'W~~1J\9l'j 

" f)'j ~ t)l~ 'U'Wl~ 4 x 3 't4111'Wl J.5 ~91'W~llJ\9l'j 

" f)'j ~ t)l':) 'U'Wl~ 4 x 3 't4111'Wl 1 !91'W~~lJ\9l'j 

----------_._-_. -------- -----------_._------------------,.--' 

QJ 'J1 "" "" rI QJ 'J11t1~ 8.5 (1 flll U!~ fll1 H~fl111't1 V,:J ~w ~fl U! CVll1 (1-:) fll1 ~lflUl1-:jflfll-:jU~~
<to 

~tl'W!1t'll 51'W 
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• 'JJ • 

~~ul\J'Vi 4 ri'J'W~~~UiT.UCv1fl'J~fJl~~'Ul~ 4x3 Ull1Ul 1.5 Ufl~ 1 tC}$'U~~lWl'J t~lJtn~'Jtltlrl111~~fll'J~lmt..r~ 

~~U1U~ 3 Ufl~ 2 ~~~fiWcvl'Vlfl~Ul~ihnlJ1Wfll'Jtfftl111tl~rVtlfl~ 40, 20 tm~ 40 ~llJih~U ~~U{Y~~1U~1'Jl~
q 

d ftld ftld 
'VI 8.5 HfI~'JlJ'VI 8.6 UfI~'JlJ'VI 8.7 

'II 'II 

. II ' " ' tJ " . , '. ". .. • ..::I ... 

Ull1Uf1fhl1tl',j fl11:JJ~'\.,\'Vi,,~,,~ fl111Jlfftlll1tl · . fl11:JJ1'lW111tl , 

luu~il~i'U 


" fn~tll.:j '\JU1~ 5x4 U111'Ul 1.5 tC!f'W~l:JJ~':i 3.44 3.44 o 
" f1~~tll.:j '\J'Wl~ 4x3 U111'Ul 1.5 tC!f'W~l:JJ~':i 3.02 3.02 o 
" fl~~tll.:j '\J'Wl~ 4x3 U111'Wl 1 tC!f'W~t1J~':i 3.49 3.49 0 

" fl~~tll.:j '\J'Wl~ 5x4 ih l1'Wl 1.5 t9f'W~t:JJ~':i 15.76 12.32 0 

" fl~~tll.:j '\J'Wl~ 4x3 U111'Wl 1.5 tC!fl.J~t:JJ~) 14.85 11.83 0 

" fl)~tll.:j '\Jl.Jl~ 4x3 Ull1l.Jl 1 t9fl.J~t:JJ~) 17.02 13 .53 0 

" fl)~tll.:j '\Jl.Jl~ 5x4 {h l1l.Jl 1.5 t9fl.J~t:JJ~) 18.76 6.44 o 

fl':i~tll.:j " '\J'Wl~ 4x3 ih l1'Wl 1.5 19f'W~t:JJ~':i 18.62 6.78 o 
" fl)~tll.:j '\J'Wl~ 4x3 ih l1'Wl 1 19f'W~11J~':i 18.70 5.17 40 

"'" 'JJ 
tfl~':i Btl) 11111.:jC) 

l'lJ'W1~11~ntufl'W 

~l'W'WBmt,,~l'W 

" fl)~tll.:j '\J'Wl~ 5x4 {h l1'Wl 1.5 t9f'W~t:JJ~) 

" fl)~tll.:j '\J'Wl~ 4x3 {h l1'Wl 1.5 t9f'W~t:JJ~) 

19.10 

19.19 

0.34 

0.57 

o 

20 "" 'JJ 
tfl~':i BU':ill111.:jC) 

t1J'W1.:j11~nwfl'W 

" fl'J~tll.:j '\J'Wl~ 4x3 Ull1l.Jl 1 t9fl.J~t:JJ~'J 19.21 0.51 40 

~l'W'WBflU"~1'W 

"" 'j/
tfl~~Bmll111~C) 

t1J'Wl~l1~nWflU 

~l'W'WBflH"~1u 
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~(;\fll'i'Vl1HH)'U ' ' 
JI ~ : ' . . ' . '. " , ' . . " .. .. 

lhl1irflYil'llClltJ " fl11lJ~UYi{;\~{;\l fl11lJLffCllflCl ' 

lUL1~{;\~1U > "', ,'. 

" fl'i~t11':) '\J'W1~ 5x4 U1 'YI'W1 1.5 19$'W~tlJ~'i 19.43 0.33 40 "'" gJ 
tfl~·H){I'J11111.:)"I 

t~'U1':)1I~nWn'W 

., 
f1'J~t11':) '\J'U1~ 4x3 U1 'YI'U1 1.5 19$'U~tlJ~'J 19.62 0.43 20 

~l'U'UC)mw~11.'! 
"" gJ
!fl~'j c)CI'J 1111 1.:)"1 

l~'U1':)1I~nwf{'W 

fl'j~t11':) 
., 

'\J'UWl 4x3 U1 'YI'U1 1 t9$'U~tlJ~'j 19.34 0.13 40 

~1'U'Uc)flm'1~1'U 
"'" gJ
tfl~'j c)CI'J 11111~"I 

t~'U1':)1I~nWnU 

~l'U'UC)mt(;j~lu 

f1'j~t11':) " '\JU1~ 5x4 U1 'Y!'U1 1.5 t9$'U~tlJ~'j 19.55 0.12 40 "" gJ
!fl~'j C) tl'J11111~"I 

t~'U1':) 1I~nrun'W 

f1'j~tl1':) " 
'\J'WWI 4x3 U1 'Y!'U1 1.5 19$'U~tlJ~'j 19.62 0.01 20 

~l'U'Wc)f1H(;j~ 11..1 

"" gJ
tf1~'j" C) tl'j 1111 1~"I 

b~'U1~1I~nrunu 

f1'j~t11.::i 
'j/ 

'\J'U1~ 4x3 U1 'YI'W1 1 !9$'U~tlJ~'j 19.60 0.26 40 

~1'W'U C) flH(;j~1u 
"" gJ

lf1~'j" C) tl'j 11'U 1~"l 

l~'U1':) iJ~nrunu 

~l'U'UC)ml(;j~l'U 
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25 ~--------------------------------------------------------------, 

20 


15 


10 


-----+- 'VU1" 5.4 ,11l1U1 1.5 'lIll 

- - -- - 'VU1" 4x3 J1l1U1 1.5 'lIll. 

- - - A- - - 'VU1" 4x3 ,11 I1U1 I 'lIll. 

o 4---------~----------r_--------,_--------~----------._--------~ 

n11vJu~~-3feJtJ~~lijfNJll1Un~111tJ'UlijeJ'l~~~flill cnf1'j~tll-3 
lij'Wl~~l'l~ l1~'l~lnul1''ll'W~lJ LrJ'Wn~l 51'W 
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v 


fl'j~t:l1'l 'IJ'W1~ 5 x 4 ih 'tan l.5 ~9r\"\~~lJ\9l'j 


v 


fl'j ~ t:l1'l 'IJ'Wl~ 4 x 3 ih '}1'\.,\1 1.5 b9f'W~~lJ\9]'j 


v 


fl'j ~ t11-:j 'U'\.,\Wl 4 x 3 Ul '}1'\.,\1 1 t9f'W~tlJ\9l'j 


jtl~ 8.7 
<to[­

~. 
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v , 
I 'J,I "" Q.I cI .::1 ~ 'J,I ~ 0 liL I 'J,I 'J,I =.::1 

8.5.1 fH)'Wfll'H)'UUVI \lY-H'H9lnWCV1'V1fHJU1~lJ fl11lJG)fW'H)tI(1~ 27-28 ~lJ {l'W 1 ~lJ~lflUVI \I~ 1tl11Hll1 
q 

v, , 
I ~I Q.I I 'J,I .::1 ~ .::1 ~ 'J,I 9.::1 

~l\1"l ~lJU!T"l'Wl'W 1 1'W 'W'U11 fll1{l'UWJm~1{l'UlJfl11lJ'i$'W(1~(1\1lJltl'VIb!~ fl{l1{ltl(1~ 23-24 !'W6ijW~'VI 
v 

fll1~ltlU"r\I~1tlUL1'\I~'W'Vhl!1~ ~lflfl(11\1U~~ U(1~~ltli 'W~lJ fl11lJ~'Wiju'W11UlJ(1~(1\11eJ\I(1\1lJl~llJ~ 1~'U l~tl 
v 
~ 'J,I 

fl11lJG)f'W(1~(1\11{ltJ(1~ 16.26, 13.71 !m~ 12.99 

" v 

1'W fll1 ftfl'l:J1Yl~eJ\lfll1f111lJQ n~{l\l!!:uuih !-W m~'Wfll1(1~~1UtJ1~ 1\1~ fl11fl1'UfJ lJ~1!!tJ 1~,:jeW 

Q.I I "" Q.I cI 'J,I.::1 ~ I 

1) ~1{ltll\1~(1~nWCV1 ~{l'llJfl11lJLYlJl!LYlJ{l !G)f'W 6ij'Wl~ !m~fl11lJ'I1'Wl 

2) frJJ1~~1eJf.h,:j~i1~.tlwcn~lhtJ!!'U'UU(1~6ij'Wl~!~tl1n'U~1~1'W11'l'lTW 
<u 

v 

eJ 
q 
WVI n 

<u 
iJ! m~fl11lJ~'W rl'lJ~'VI £1'W{llfllff 



fltl1:J~l ~ lJ'U1t1. 2540. fll'j 1~~~fltJ'U'illfl'j~'JJcUlh~'lhH'VI'U~'Un1'W £J1''UflT:i~~ ~~ilH)t1J. U1 t1Jt1JliJ~'U£ 

iff1fl'j'jlJfflLY~{iJwcVi~ .f)lfliGJfliff1fl'j'jlJ1£.1111. fl'j
q 
'l~'Y1~tIJ : lJlni'VItl1~m'Y1fl1'U1t1VlJ'Hl'Ufl'j 

-=> <V <V cI -=> -=> <V cI <9 0 c::$ _ j ' clGJ 'JI -=> 

~1'lfllJt1 ~'j£J\!~'j, .f)lLY'U~ 1GJf~tJlJ'j~'U1i ~w~ 1'j'j1i'U~ ~'jtJ'lLY1~'j'il. 2547. fll'j1J'j~~fl~ !GJf~~fltJ'Uifl'U'illfl 

tJ 
~ 

llh~Ul. fl'j 'lm~tIJ : fl'jlJtJ ~LYTHfl'j'jlJVl 
~ 

'U~TW~ m~fll'jm]j tJ'lt d 
q q ~ 

~ , 

1fl~1 cWlJ,{6ij11~1 tG)f'jllJflff, alUflcWlJ,{uli'l'ilWlt1'lfl'jWlJ'yni'Y1£Jl~£J, cWlJr{flf'l1ll5, ~.ff. 2547. 
q 

~ , 

1flifll cWlJ,{6ij11~1 tfl~tJUtG)f'jliJfl'ff, rilUflcWlJ'WeJfl'hl'jt'il~t1Jl1m1, cWlJ,{flf'lYi 1, ~.ff. 2530. 

fl'j
q 
'l!'Y1~tIJ. 2545 - 2546. 

, ,~ 

LYlJ~n £J'j~ 'jtJifl~ 'l~. 2541. fll'j.w ~'Ulfl W.f)l~~ lllJtJtulll ~~~mfl~~fltJ'U'U 11b~'lh 111 tutlnu~u£iff1fl'j'jlJfflLY~{
q d3 u tJu 

2551. 



iYj'W'J'HU iJ (J !'Wi'G)$ U(J~f1W~. 'JlfJ\lTl..m1JUi,llJU 'Jru lf1'J-:Jfll'JfJfl'J~~Ufl Wfll'Wl~t1 ~u~~(J~~il~fiwct1~hl1i'U 
~ 	 q q 

, 	 , 'JJ 

eJ~'i,l111fl'J'JlJ~C}f'JliJflll1JUVl4 fll'J~WJ'W1U(J~tJi'Ulh \lHtl~fiwct1~f1!eJ\llh'\~'W~l. 'i,lt111J'Wi~fJl(Jl1~~m~
q q 


.,.. cI "" Q.I


1 'i,l~ ~Wl(J\lfl'JW lJ'Y'I1TVleJl(J fJ, fl~ \I~'Vl'WcIJ. 2551. 

iYj 'W'J'JW iJ (J!'Wi'G)$ U(J~f1W~. 'JlfJ-:Jll.m1JU'i,llJlnru lf1'J \lfll'JfJfl'J~~Ufl Wfll'Wl~t1 ~1J~m~~il~fiWct1ri111i'1J 
~ 	 q q 

, 	 , " 
tl~'i,lll1fl'J'JlJ~C}f'JliJflll1JUVi 4 fll'J~WJ'W1U(J~Ui'UtJ'J \lHtl~fiWct1~f1!tl-:Ji1'W~'W~l. 'i,lt111J'Wi~fJl(Jl1~u(J~

q 	 q 

Q.I cI "" Q.I

1 'i,l~ ~Wl(J\lfl'JW lJ1111'VlfJ1(J fJ, fl~ \I~'Vl'WcIJ. 2552 

'i,l~W ~ l-:JilWJU. 2548. fll'JUntltu111fl'J1U~fl~ eJff~111J'W~hVll~1fJi~'Vll\1fllfJfll'W lfl'J\lfll'Ji ~fJ~ 'W!~ tlfll'J 
q 	 u ... 
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