
-alSUfY 

II
 

Vi'U1 

'U'VIVi 1 'U'VI111 1-1
 

1.2 e.J~fl11~1~'U'U-:ll'UVi~1'Um 1-2
 

1.3 ~{1l'VI1Jl~1f11-:lfl11/1'l'J~1~ 1-4
 

1.3.1 ~{1l'\t'l1Jl~ lf11-:lfl11 1-4
 

" 1.3.2 1'l'J~1~ 1-4
 

1.4 ltifl11~1~'U'U-:ll'U~~~~nlilfl111JVl~n 1-6
 

1.4.1 nl'\t'l'U~ ~~ 'U'J'VI1-:l/1l-:l ~~e.J'Ufl11~1 ~ 'U'U-:ll'U 1-6
 

1.4.2 nlilfl111JVl~n 1-7
 

1.5 e.Jmh~1~'1J't1Y1m~111il~1~1''U 1-10
 

2.1 61m'Um'W"lJe:J-:le:J\Pl611Vlfl111Je.J~\Pli1rusv'im-:l"lJe:J-:l1vm, 2-1
 
" 

2.1.1 e:J\Pl611Vlfl111J\?i''U111, 2-1
 
" 

2.1.2 e:J\Pl611Vlfl111Jnm-:l111, 2-2
 

n. fl11e.J~\Pl 2-2
 

"lJ. fl11H 2-3
 

1"1. fl11~-:le:Je:Jn 2-4
 

-:l. fl11111b'Ul 2-5
 

2.1.3 e:J\Pl611Vlfl111JLJmml1
, 2-6 

n. fl11e.J~\Pl~~~~fl111off
 2-7
 

"lJ. fl11~-:le:Je:Jn 2-9
 

o " 1"1. fl11'Ul~"lJl 2-11
 

2.2 61m'Um'We:J\Pl611Vlfl111Je.J~\Pli1rusv'im-:l"lJml~n
, 2-12 

Training05
Stamp



... 
'VI'U1 

2.3 61m'U.fl1Yltll')61lVlm~~l~tJ1~Yll~l'1Jtl~1yltl 2-15, 
" 

2.3.1 tll')61lVlm~~~'Ul1l, 2-15
 

" 
2.3.2 tll')61lVlm~~mn~l1l, 2-15
 

~l~i1llD'Urn~hJ1'UtJ~ 1 tJ~ 2 ll61~tJ~ 3
 

3.3.2 rn~~(?lVl~n61l')~rJnmJ~~~~CJ~~'U 3-3
 
" 

3.3.3 rn~~(?l~~~'lJll'1llrn~ 3-6
 

3.3.4 rn~~(?lyhtJ'Vlml~~l'Uf1Jl~~/l'Vlf11'U161~tJ1~~Yl'U61~CJ 3-17
 
" 

3.3.5 rn~~(?lyhf1~DntJ1~ 3-17
 

3.3.6 rn~~(?l'\.h~'1l~n~~~tlmUYll~l~tl~, , 3-19
 

3.3. 7 rn~~(?ll~CJ~'1l~1 ~~~l'Ull61~61m'UP1n~lVl~tl61mu'Ul'1llrn~ 3-29
 

3.3.8 rn~~(?lyhiJ(?lVl~lCJ~lJ~lCJ 2 l~tl'U 3-33
 

4.7 ~l'Uorrtl~6161~~tJ1~l'VlCJ 4-17
.. " 
... d 

4.8 ~l'U'1Jtl~61tl'U 1 4-17
 



... 
" 'VI'U1~'Ul 

~-15 

~-15 

5-1 

~-15 

~-17 

5-1 

~-18 5.1.1 lfl1\lm~l~ml~~~~'Ul~'U{?1~'lJlucn\l 5-1
 

5.1.2 lf1~\lm~1~ml~~~~'U1EJ1\l6'i'el~'U~:iJ'lJ'Ul\ill~n~\l 5-2
 
3-1
 

5.1.3 lf1~\lm~1~ml~~~~'U1cn\l6'i'el1 5-3~mJ 
3-1
 

5.1.4 lfl1\lm~1~ml~~~~'Ul1~\ilf1el:lJy.jel~'Vl'lJel\lcn\ly.jl~lll~~ 5-4hj'cn\ly.jl~l, 
3-2
 . " 

uVIVi 6 n1'a~\il~.:ln~:lJ1~V-w'U5ii~'at11~el.:l 6-13-3 • 
" 3-3 6.1 m~~\il~\lmi:lJl~EJ~'Uliiim't11~el\l 6-1, 

6.1.1 Vl61nm~ 6-1
 

,3-3 6.1.2 1{?1t1'l.h~~\lr1 6-1
 

3-6 6.1.3 lTIm~~ll'U'Um~ 6-1
 

,5-17 6.2 ~:lJ1:Un "n~:lJl~EJcn\lnTJVltJl" 6-3
 

~-17
 6-3 

~-19 

U'VI~ 7 n1'a'lh~Lii'U/~\ilL~elnlfl'a.:ln1'a1~V 7-1
 
-29 

7.1 m~'l..h~lii'U/~\ill~elnlf1~\lm'j"1~ml~~~~'Ul1'U'l..h~l'Vl~~vlll~~"iJll6'i'l 7-1
-33 

ll~EJ\lhJ1J1-rUm'j"'t111tJ~~'Ul1itJ'j"~lEJ'lJtJl~el't11:lJl~elEJel\il'lJcnEJe.J~ 
-1 7.1.1 Vl6'i'mnrusn'1'Um'j"~\ill~elnlfl1\lm~l~EJ 7-1
 

-1 7.1.2 m'j"tJ'j"~lii'U~\ill~elnlf1'j"\lm'j"1~ml~~~~'U1J11'Ucn\l'lJel\l~m. 7-3
 

7.1.3 m'j"tJ'j"~lii'U~\ill~elnlfl1\lm'j"1~ml~~~~'U1J11'Ucn\l'lJel\l~1'Vl'lJ. 7-18-4 

7 .1.4 lf1'j"\lm'j"l~EJ lL~~~~'Ul1 'UtJ~~l 'Vl~~vlll~~"iJ ll6'i'lll~EJ\l hl1J1-ru 7-26-9
 

m'j"~~'Ul't111tJ1i'l.h~ lEJ'lJtJl~el't11:lJl~elEJel\il'lJcnEJe.J~
-9 

-15 
'U'VIVi 8 n1'a1~VU6'l~-W~'U1~~(9lJiru~V1.:l 8-1
 

-15 
8.1 ~:lJl'lJel\llfl1\lm'j" 8-1
 

-17 
8.1.1 oifm.mvi'11tJ'lJel\l'U~~'Vl 8-1
 

-17 '\J 

8.1.2 U'lJVll1'Um~e.J~{?1 8-2
 



., 
'Vi'U1 

8.1.3 fl1~b~mJ"1l:lJh-:J-:J1'Ub~eJPim~nUtl!VI11'unl'H ..J~~ 8-2 

8.2 

8.1.4 oUm~'UeJ16fl1~bbm'UUtl!vn 
.­

fl1~l~mb6'1~Yr(9),J'Ulm'OltJ1-:J, 

8-3 

8-4 

h-:J-:Jl'U 

8.2.1.1 

8.2.1.2 

oUeJ:lJ6'1fl1~vl1fl6'1eJ~b'U-U'U 
" .­

... ~ 

'UeJ:lJ6'1fl1~eJ'Ut1-:J'UltJ1-:J" 

8-4 

8-4 , 

8.2.2 
.­

fl1~Pimnfl1~vllfl6'1eJ~b'U-U'Ut1-:J'Ol~.m, 8-6 

8.2.2.1 fl1~b~~(J:lJ~l~6'1~m(Jfl6'1eJ~'U 8-6 

8.2.2.2 fl1~Pimn~6'1'UeJ-:JtJ~:lJ1rum\?)~eJrh pH 'UeJ-:J~l~6'1~m(J 
.. 

fl6'1eJj'U 

8-6 

8.2.2.3 fl1~Pimnfl1~vlltJ..on~tJ1fl6'1eJ~b'U-U'U (fldl:lJboU:lJoU'Ubb6'1::: 8-7 

nmvTIivl1tJ..on~~J1) 

8.2.2.4 ~6'1fl1~l\?)rh Surface resistivity 8-9 

8.2.2.5 fl1~Pim~n Morphology v11C1 SEM 8-11 

8.2.3 fl1~Pim~1fl1~6'1\?)tJ~:lJ1rubb1'1-:J1 'Um,J1C11-:J, 

8.2.3.1 fl1~vllbb~-:Jt1-:J,JltJ1-:J (eJruVl.f)iJbb6'1~blm1'Ufl1~eJ'U) 
, '" 

8.2.3.2 fl1~1i~l~bflih'O\?)~'U6'1\?)6'1-:JVl~eJVl\?)bb Vl'UJlbb1'1-:J 

8-13 

8-13 

8-16 

(Powder water) 

8.2.3.3 fl1~1i~l~bfl:W"1l'O\?)~'UVl\?)bbVl'U CaC03 1'U Coagulant 8-17 

8.2.4 ~~tJ~6'1fl1~Vl\?)6'1eJ-:J, 8-17 

8.3.1 fl1~bbm"1luruVllt1-:J,JltJ1-:J" , Conduct black :wrh Surface 8-18 

resistivity bn'UrhVinlVl'U\?) 

8.3.1.1 

8.3.1.2 

~:lJ:lJ~'l1'U , '" 
" 
-U'U~eJ'Ufl1~Vl\?)6'1eJ-:J 

8-18 

8-18 

8.3.1.3 ~6'1fl1Wl\?)6'1eJ-:J 8-19 

8.3.1.4 ~~tJ~6'1fl1Wl\?)6'1eJ-:J, 8-21 



" VI'lJl" V1'U1 

8-21 
8-2 

8.3.2.1 ?l:lJ:lJ~j)1'U 8-21, ...8-3 
'" 

8.3.2.2 -v'U~el'Unl'~'Vl\PIl;1el~ 8-21
8-4 

8.3.2.3 e.Jl;1nl'~'Vl\PIl;1el~ 8-22
8-4 

8.3.2.4 ?l'j'tJe.Jl;1nl'~'Vl\PIl;1el~ 8-23, 

8-4 
8.3.3.1 ?l:lJ:lJ~j)1'U 8-23, ...8-4 

'" 
8.3.3.2 -v'U~el'Um'j''Vl\PIl;1el~ 8-23 

8-5 
8.3.3.3 e.Jl;1m'j''Vl\PIl;1el~ 8-24

8-6 
8.3.3.4 ?l'j'tJe.Jl;1m'j''Vl\PIl;1el~ 8-25,8-6 

8-23 

8-6 
8-25 

9-1 

8-7 
9.1 VI:lJ1 9-1 

~ .. 
9.2 15m'j' 9-1 

8-9 
9.3 -rrel:lJl;1V1~n?lmm'j'fimn~l'Ucn~1'UtJ'j'~ b'Vl1"11'VltJ 9-1 

'\J '\J 

8-11 
9.3.1 VI~n?l~'j''j'~vl'UtJ'j'~ml''1utJ'\J~'j'i'lJl;~ (tJl'lJ.) bbl;1~tJ'j'~ml"1utJ'\Jm 9-1 

'\J 

8-13 
i'lJl;~.ff'U?l~ (tJl?l,) 

8-13 
'\J 

9.3.2 VI~n?l~'j''j'~vl'UtJ~rurul~~ 9-3 
8-16 

8-17 

8-17 

8-18 
9.4.3 m'j'cn~bbvi~tJ'j'~b'Vl1"11'VltJ 9-8 

8-18 
9.4.4 ?ltnu'Ui~tJbbl;1~vrWJ'U1'Ul~m'j':lJcn~~l'j'l 9-8 

~ v ~ ~ 

:lJVll1'VltJll;1tJ?l~~l;11'U~'j''U'Vl'j' 

8-18 
9.4.5 m~i'lJlb'Vl~1'U1l;18cn~bbl;1~~el~b:lJd ~ru~i'VltJll"116'l~{bbl;1~ 9-8 

8-18 
b'Vl~ 1'U1l;18 :lJVlli'Vlcn~tJ6'l~~m'U~~'U'Vl{ (i'Vlcnb~~u~mu) 

8-19 
9.4.6 ?l1~li'VlcnI"11?l~{bbl;1~b'Vl~1'U1l;18m'j'tJl~ :lJVlli'VltJl~tJel'Uml'lJ51U 9-9, 

8-21 

'\J '" " 

9-4 

9-7 

9-7 

9-7 



..
 
Vl'Ul 

QJ -=:II. ~ Q.I .... d' 

f1 ru~ 'Vl~y.j CJ1 m5~~:lJ'lJl\?l :lJVil1'Vl CJ1~ CJ ?i'l'I.Jm'Uf1~'U'Vl~ 

9.4.8 ?imu'Ufi\Jf111bb~~~\PlJ'Ul~~\?l~~'Vll'ln1~bfl~\?l~bb~~eJ\?l?ilVim~:lJ 9-9, 

bfl~m 

9.4.9 m:lJ1'VlCJ11"11?i\?l4'U~n1~	 9-9 

9.4.10 eJ'lrln1~'U~Vil~~1'U~1'U~/~1'U~'lVil~	 9-9 

9.4.11 'U~'0''Vl TechnoBiz Communication ':i\'ln~	 9-9 
, 

9.5 ':i\'1'U1'U'Uf1mmVl~~\?l	 9-10, 

9 .5.1 ':i\'1'U1'U'Uf1mm~~lb ~"iln1~~fl~l\ii'l'UCJ1'll~CJ\?l~'l	 9-10, 

9-10 

9.5.3 ?i~LJ	 9-10, 
, 

9.6 f1ruJlly.j'I.JeJ'l'Uf1mmVl~~l'l	 9-11, , 

9-11 

9-11 

9-12 

9-13 

9-13 

9-14 . 
'U'VlVl10 'U'Vl~~tlbb~~-Ueml'Umb'U~	 10-1• 

10.1 'U'Vl?i~LJ	 10-1• 
10.2 'l1'UVlf11~~lb'U'Un1~l?ieJ	 10-6 

10.3	 .vm?i'l,Jmb'U~ 10-7 

11-1 

Jllf1e.J'U'Jfl e.J 3.1 'U'Vlf111:lJb~eJ'l" Vl11:lJCJ1'l S-SBR ~'lbVi:lJl~~"il~ 1.v~~l'l Green tyre" ~ 3.1-1 

Jllf1e.J'U'Jfl e.J 3.2 'U'Vlf111:lJb~eJ'l "~~flbb~~b.vl1"iln1~Ej~~~b~ml11LJ1i'l1'UeJ~1'li1 ~ 3.2-1 
'U 

'lh~~'Vl5Jl1y.j " 

Jllf1e.J'U'Jfl e.J 3.3 'U'Vlf111:lJb~eJ'l "?il~\9l1b~:lJ~lVi~'UCJ1'l~eJ~·lhmJ~~Vi~~Jl~'U" ~ 3.3-1 

Jllf1e.J'U'Jfl e.J 3.4 ~lCJ'll'Un1~'lh~'lJ:lJfll:i:lJ~eJmQy.jl~b~eJ'l "n1~1~CJ-d1CJ~\PlJ'Ul'U~'0''Vl ~ 3.4-1, , 



" 'VI'Ul" WLJl 

9-9 e..J 3.5-1 

9-9
 

9-9
 

9-9
 

9-9
 

9-10
 

9-10
 

9-10
 

9-10
 

9-11
 

9-11
 

9-11
 

9-12
 

9-13
 

9-13
 

9-14
 

10-1
 

10-1
 

10-6
 

10-7
 

11-1
 

3.1-1 

3.2-1 

3.3-1 

3.4-1 

.f11f1e.J'U10 e.J 3.6 ~1(J'l1'Uf11~LJ~~'IJ:lJmi:lJ~mJbQ'V11~b~eJ'l "eJ(?l611~m~:lJmijeJm'l1'VI(J e..J 3.6-1 
't " 't" 

~~b~'U1(?lbtJtJ~ 1 'UeJ'l1~fl1~~:lJ" 

.f11f1e.J'U10 e.J 3.7 ~~~:lJl(J~TJ e..J 3.7-1 

.f11f1e.J'U10 e.J 7.1 ~l(J~eJ 1fl~'lf11~i~mb~~.yj\9lJtJl~ltJm'l~ 61m. 1~f11~61'1!'U61'U'U e..J 7.1-1, 

1tJ~l-:)tJ 'V1.?l. 2546-2556
 

.f11f1e.J'U10 e.J 7.2 ~l(J~eJ1fl~-:)f11~i~mb~~.yj\9lJtJl~ltJm-:)~ 611'V1'IJ. 1~f11~61'1!'U61'UtJ e..J 7.2-1
, 



- -

~~Vi1fUI 2559
 

SSTI DEPT. OF SCIENCE SERVICE 
ffmn'Milfuf"" m~mJ1mftwfuirm 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIII1III1
 
1110016536 

J1U 




