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Abstract 

Study of quantity of particulate, less than 10 flm (PM-10) and total 

suspended particulate (TSP), was conducted in four stations. Quantity of both types of 

particulates during North-east monsoon period was higher than South-west monsoon 

period in all monitoring stations. The station that was affected by traffic such as of The 

Public Relation Department, Vibhavadeerungsit Road. It was found that the quantities of 

PM-10 and TSP in this area were higher than the others in both monsoon periods. For 

quantities of both types of particulates which were observed in all stations, it was found 

that dispersion rate of PM-1 0 in TSP was not varied in the same rate in all stations. But 

it would have its own characteristic in accordance with the activity in each area. It could 

be concluded that the ratio of quantity of PM-10 would be larger than 50% when 

compare to the quantity of TSP in all stations (except the evidence in the area of Depot 

of Phrasamutarachedee in the period of North-east monsoon that was 47%). 

, Regression values or coefficient of determination of TSP and PM-10 were higher than 

0.97 in all stations in both monsoon periods except in the area of Depot of 

Phrasamutarachedee that was 0.88 during North-east monsoon period. It means that 

the quantity of TSP is able to estimate the quantity of PM-1 0 in very high precision. Data 

of sampling of particulates in both types were taken to do the regression analysis in 

order to forecast the quantity of PM-10 from the quantity of TSP by using linear equation 

which pass the original point, and coefficient value of x was higher than 0.50 except the 

coefficient value of Depot of Phrasamutarachedee area during North-east monsoon 

period that was 0.33. The study of dispersion of metal within TSP and PM-10 was 

carried out. It was found that lead, zinc and copper dispered within PM-10 rather than 

those were found in the TSP. Whereas, manganese was dispersed within TSP in the 

larger amount than within PM-10. Comparision the dispersion of the metal, including 

lead, zinc and copper. It was found that the dispersion of metal concentration in the
• 

South-west monsoon period was higher than those in North-east monsoon period, but of 

I. manganese was unable to concluded clearly. 
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d 
'U'Vl'Vl 1 

• o 
'U'Vl'IJ1 

" " ,
~~llLil'fl~~1'"l1 n n1~~(?J.J"I11J~:::L 'V1 Pl b-ii1~m1~ Llh.J'fl (W~1~m~~ LL~:::~1~fum~ L'V1'Y'1~~1'WrlnL~::: 

'" q q 

U1L(H1Jm~rw"l'l~ ~~Lu'WPl'W~n~1~'lJ'fl~fi~n'"l n1~Ptn~ LL~:::m1~n1'J~U1'V11~~1'W';)'V1tnPl1'(q(;1f'" , 

LL~:::L'V1rlL'WL~~ v'h1'IXl:hJ~:::'Jl1'll'W'"l1n "h~9~~.r(;)'V1tJ'flm·ih~1~nm PltJ 9~v'h1'IXLn(;)U'1d~1~1'W 
, " I I I;' 

rl'J1~~'W1LL'll'W'lJ'fl~lh:::'ll1mm~~1 ~~L~~hllv'h1'IXLn(;)e.J~m:::'V1u'V11~~1'W~~LL'J(;)~'fl~L-w~~1n~'W 

LL~:::'11 '1dV11V1~~ n~'fl~~-W'jjA,'l1~'fl1n1 Pl~~ '(q1 L~ "J'lJ'fl~i1'1dV11~~1~'1!~1'"l1n n1~rl~'W1 rl~~~'W1 LL'll'W 
" , 
~'Wm~~1'W'J'Wlh:::'ll1m n1~ri'fl'(q~1~~~u~n'(q~~(;h~ 1 (;l~'fl(;)'"l'Wi1'1dV11~~-W~1n b~~1'W 

• 'fl(;1'(q1~n~~~
q 

", , 
~~LL'J(;)~'fl~ ~~1~n1~'W(;)~1(;l~1Q1'WrlrwJl1'Y'1'fl1n1PlL'Wu~~tnn1Pl~'W~1 L(;)tJrh~'W(;)1'IXiJ'W~'J~~~'fliJ'W

d.9 q q q 

" 
~'Wm~hnri'flL'lXLn(;)m1~~:::mtJL~'fl~L'W~:::r;\un1~~1tJ1'"l~'J'W~'WLL~:::'WtJ(;11

• , 

r;l1LU'We.J~m:::'V1u1'W~1'Wm1~~n LL~:::'"l1nn1~(;1~'J'"l.r(;)l"JCWJl1'Y'1'fl1n1Pl1'W~(;)"h~ 1 'lJ'fl~n~~L'V1'Y'1-

~~1'Wrl~ uru~1~~~~'Y'IUn~'fl m~1rwiJ'W~'J~~iJ'lJ'W1(;)~1nr;l1 100 l~A~'fl'W L'WW~tnn1Pl'lJ'fl~
~ , 

" , 
nNL'V1'Y'1~~1'WA~ iJ~:::r;\U'(q~Ln'W~1(;l~1Q1'W1'W~~1tJYl'WVl L'1I'W 1'Wu1L'Jrw1~L~'W'V11~'"l~1'"l~~1'W'J'W 15 

q "' .. 

L'U~tJ 24 'll~. bVi1ri'U 0.03-0. 73 ~n./~u.~ . ~~Ln'W~1(;l~~1'WL'1I'Wn'WLL(;]n1~(;1~'J'"l.r(;)m1~L-iiwif'W'lJ'fl~.. 
", I " " " 

iJ'W~'J~'W'WLU'Wn1~tJ1nVl'"l:::U~U'fln~'W(;1~1tJ(;]'fl'(q'lJJl1'Y'1'fl'W1,rtJ'lJ'fl~~Vl'fltlu1L'Jrw'W'W 11~ ~~llL'Y'I~1::: 
q , 'U III 

~'W~'J~Lu'Will~1rwiJ'W~iJ'lJ'W1(;)~~LL(;] 100 1~Affi'W~~~1 LL(;]~'W~iJe.J~n~:::'V1U(;]'fl'(q'lJJl1'Y'1'fl'W1,rtJ"q "q 
" • I II " " 

'll'fl~A'W'W'W 1~LLri~'WVliJ'lI'W1(;)~1nr;l1 10 l~A~'fl'W ~~llL'Y'I~1:::'(q1~1nwih~~:::uuV11tJ1'"l1~ 'U:::'W'W 
q '" 

n1~L~~V1~'fl~(;)~~'lJ'fl~ill~1rwiJ'WLL'lJ'J'W~'fltJ1'W'J~~tJ1n1Pl 9~13J'(q1~1~ClU'flnn~m1~U~'fl(;).ntJ'll'fl~. 
, , " 

'(q'lJJl1'Y'1u~:::'ll1ml~ Jl1tJ~~~9~iJn1~rh~'W(;)~1(;1~~1'WiJ'WVliJ'lJ'W1(;)b~nr;l1 10 l~Affi'W b-W~~'W~n 
" .a " . 

" 
u~:::n'flU'll'fl~~'W~~'(q'fl~U~:::un'V1• 



• • 

1-2 

... 

, 

o ...... 

Jl1~ n1~'Vl1'l1'W"lJ'El'l bl"l~'El'ltl'W[;l 

~'l bll'WU~:;b~'W~i.h~'W1r.l~"l~t'11 n1~~m~nVl1 m1~~~~'Wfi"lJ'El'l ~'W ~'l"J!'J'l~ ~1 n~1 100, 

10 1~1"I~'El'W 

3) ~m~nm~1ru"lJ'El'lb~VI:;Vlunl'Wc:!'W~iJ"lJ'W1i?1~1n~1 100 1~1"I~'El'W bb~:;c:!'W~l.1"lJ'W1v\~1n~1 10, , 

.. 
.. , 

1) 1'Wn1~~~tll~t'11n1nnu~'J'Eltl1'l~'W"l1nYl'WY1t9l1'l1 ~1'W'J'W 4 mA'l 

1.1 "l~1~'lmru~Vl1~'VltJ1~tl 'El . ~'U11'Vl nNb'Vl~~Vl1'W1"I~, ,~ 

, 

1.4 1'i?1~ru"1'lU 'El.[;l~'li'W n~'lb'Vl~~Vl1'Wm., 

2) n1nnu~'J'Eltl1'l1~.yhn1nnu~'Wl'W 2 "J!'J'l~~ 

2.1 "J!'J'l~~~~~~[;l:;1''W[;lm~tl'll~ ~~VI~1'l n.tl. 2539 - [;l.I"I. 2539, 

1.3 tl~bt!J~UcVi~1~~1~~1~~'U 
1) -W1e.J~m1~~~~'Wfi"lJ'El'l~'W"lJ'El'l 2 u~:;\J1'Vl ~1V1f'Jl-n'Wn1nh:;~1run1~rul"l'J1~b.jf~.jf'W "lJ'El'l• 

c:!'W~'J~Vl1'Elc:!'W~iJ"lJ'W1 i?1~1n~1 100 l~l"Iffi'W bb~:;c:!'W~iJ"lJ'W1i?1~1~1 1 0 1~1"I~'El'W l'Wnnll~iJn1~" , 



• • 

1-3 

... 

• 

fOhH'r.ilt11'Wm~~~'.l'"l~I?lr.)ru1l1~mm~1'W~m'W~~h'l1 

2) 	 lh~dJ'WtfhJ1ru"IJtl'l'Lt1V1:;l,nrmLt1~m~lru~'WvY'I 2 lh:;LJWl 'J1'L'.lru~n~n1!tru:;1n~L~tI'In1J~'W 
~~Yhnl~~n1!tl 

3) 	 '111 e.J t1 m ~~ n1!t1~1~tJ1-nLiJ'W.jJtl~t1~'W~n'W1'Wm ~,Jf1JtJ~'1l"\l~l ~~'i$l'W"IJtl'l ~'WvY'I ~tl'ltJ~~ LJl'Vl 
1..1 dB .. ~ q 

• ... 

• 




.d 
'U'VI'VI 2 


'VI 'U 'VI ';} 'U b'fl n~1 'j 


.. 
Lri ~'l ~ ~1'liJVI'l LL'J1J 

Homogeneous '\..I1'fl Heterogeneous LL~:::'El1IOlLL(;lnli'W1'W~'fl'l'll'fl-':)'ll'W1~ ~1.H1'l 'fl'Wl1r1~~~1~iJ'" . 
LL'\..I~-.:)ri1Lil~1Ol1nm':::1J'J'Wm~LWI1'\..1~ nlOlnn~1'WL~-':)'l1'W'fl(;l~1'\..1m~~ LL~:::LL'\..I~'lri1LU~(;l1~fi~~~-• 

LL'\..I~-.:)rhLU~~~1~ru'll'fl-':)'fl'W111r1~~~1~~11Ol1n m~tJ1'WYi1"''W::: 'fl(;l~1'\..1m~~ h'lhHh 'lltJ::: Llh'" . . 
.. , 

fIL'll11'W 1'W1.h LL~:::~'J~ ~-':)~:::'fl'fl'lLnM~'fln1~ 'fl-,:)rl1.h:::n'fl1J~J'fl'l'fl'Wl1r1~~~1~1'WL'll(;l~'WYh;J'fl'l" . 

l.h:::n'fl1J~'JtJm~rn~WrlLL~:::1'WltJ'll'fl'lrn~L'W(;l~'W 1 (80 LtJ'flfL-n'W(;1'll'fl-':)'fl~111r1~~~1~ iJ L~'W~1'W 
1"l'Wcl'n~1-':),J'fltJn~1 1 1~rI~'fl'W)• '" 

t I I "" 

~1~1rl~rI'J1~V1'J1tJYhnm-if'fl'lrl1J'fl'Wl1r1~~~1~ iJ (?)-.:)tJ• 

• 

'fl'W111r1 (Particle)• 

~'W (Dust)• 
L~tJ"*'JhJLn~1Ol1 n m':::1J'J'\ . .m1~~~1tJv1'J (Disintegration) iJ'll'W1~1'\..I '1Jn~1 

Colloid b-iLLYiim:::1Ol1tJ1'W'El1ml"l ~1~1~Cl~'fltJ'fltl1'W1J~~tJ1mI"l1~.r'J'llru:::'\..I~'l 
'" 

1'W~~ ~1Ol:::(;l n~-':)~1~~'W~1-':) ~'JtJ LL~'lLii~ ~'J-':)'lJ'fl-':)L~ n L~tJtJ n~~'W~:::'fl'fl'lIOl:::iJ 
'll'W1~L'Yl~tJtJ~:::~1ru 20 1~rI~'fl'W",ffiL~nn~1 

(Aerosol) 'fl'W111r1~tJ~:::n'fl1J~'JtJ Colloidal ~LL'll'J'W~'fltJ iJ'll'W1~1'\..1ClJn~1L~L~n~ LL~. '" . 
'll'W1~hl1"''1JYi'fl~IOl:::(;ln(;l:::n'fl'W (Settle) ~'JtJLL~'lLii~r;b-':)'ll'fl'lL~n iJ'll'W1~ 



• • 

• • • 
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". 


" ~b~1 (Fly ash) 

~'W(;ln (Dustfall), 

• 
• 

~'Ibbl'l 0.01-100 1lJfl~'el'W bbl'l~~lri'1Jl'WlJ~~~I'1mnlp\iJ"lI'W11?1 0 .01-50 

1lJfl~'el'W "lI'WII?1~'Yimf'J1tlul'1~ljl?1 Hlbbri ~::;'el'el'l1'el ~'W bb~::;1'elb~EJ 'el'W!llfl~, , 

iJ"lI'WII?1L-I.U·Y n~1 50 1lJfl~'el'W IOl::;l?lnl?l::;n'el'W'eltll'1~'J I?1b~'J1'Wu~~mnlp\!lIEJ1~ 

bbNbillJti'J'I"lI'el'lb~n ~'J'W'el'W!llfl~b~nn~1 5 1lJfl~'el'W IOl::;~llJln-l~'elEJbb"ll'J'W, 

t-11'el;b~I~'elEJ ~tl~'J'el'elnlJlri'u1'elb~EJ bnl?11Ol1nmm.n1t-1,jb~'elb'Yi~'I iJ"lI'W11?1 

bru~EJtl~::;lJlru 3-80 1lJfl~'el'W 

IOl'Wn~::;i'liJ"lI'W11?1bl?l~llJl~(llJ'el'lb~'W1~~'JEJl?l1btlin iJ"lI'W11?1bl?1mru~EJ 20-40 

1lJfl~'el'W ~'Wl?lnH'dj'W~~il~~lriru"ll'el'llJ~~'jj''VlI'1mnlp\
q ~ 

(Condensation) 

IOllnnl~ Sublimation nlm~'W (Distillation) nI~";11,xbtl'Wtl'W"lII'J
'IJ 

(Calcination) t-11'eltlB~mbfliJ ~'J'Wlt-1'1ibb~'J~J'Wll?1b~nn~1 1 1lJfl~'el'W b"ll'W 

flr)'WUt-1ibb~::;1'el~::;bt-1EJ"lJ'el'l b~t-1::;'el'el n1"l1 ~~ nj'W~'J• , ., , 
1~bbri 'el~!llfl"ll'Wll?1b~n 1 "lJ'el'lfllfu'el'W Vibnl?11Ol1m~'elb'Yi~'I~'Ib~11t-1~bJ 

~lJUmrbb~::;~'elEJ1tlri'umnlp\ iJ"lI'Wll?1b~nn~111lJfl~'el'W 
ou 

bub (Soot) 

" ~::;'el'el'ltll (Mist) btl'W'el~!l1 fl"ll'el'l"ll'el'l m~'J bn 1?11Ol1 n nlmi'W~'J"lI'el'l1'el~::;bt-1U tlB~m bfliJ t-11'el 

nI~~'I n~::;IOlIEJ"lI'el'l"ll'el'lm~'Jt-1EJ I?1b~n 1 'eltll'1 bUIUI'1 1'W'VlI'1'f.Jl?JljEJlJ~'Vlm 

~::;'el'el'l~1 ~'el nI~-W'lm::;IOlIU"ll'el'lt-1EJ 1?1~I'eltll'1bUIUI'1 ~'IiJ"lI'W11?11mu'Yi'ellOl::;, 
" , 

~ 

I?ln ~'IlJl1Ol1 nm nlP\ ~::;'el'el'ltllmlOllJl1Ol1 n nlm~'W~'J"lI'el'l rll"llt-11'el1'el~::;bt-1EJ 

t-11'el'elllOllJ110l1 n nlm~::;IOlIEJ"lI'el'l bt-1~'J ~'JU nI~~~1 Yi'W t-11'eln'J'Wl,x btl'W~'el'l 

t-1lJ'eln (Fog) 
I " "" I 

bru~EJ 1.0-40 1lJfl~'el'W l'W'VlI'1'elI?lUEJlJ~'Vlm ~'el tllt-11'eltllbb;'IVi-w'ln~::;IOlIU 

l1nlOl::;ri'ell,xbn 1?1'el'W!llfl"ll'W11?11t-1 oj n~It-1~IEJ1lJ fl~'el'W. 
 ~ 

• 
(0.1-1 1lJ fl~'el'W) bnl?11Olln nlmi'W~'J"lI'el'l1'el~::;mu 

, 
VilJl : 'YilOliltT "lIlJlJ'Ifl~ bb~::; (Npf~'Wfi ~lJtlb~iltT bb~::; flru::;, 2536 

q 
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u~~mn1 PI'"l:::!l~h.\"ll'J-1 0.1-10 L:!.Jm!l'W ;-1 LlJ'W!l'iJlIr1l-J~~I~ll"ll'J'W~!ltl (Suspended 

particulate matter) ~1l-JI~Cl LL"1J'J'W~!ltl!ltJ1'Wu~~m n1 PI LL~:::ihL 'W'J'i:tJl-J~'"l :::LL"ll'J'W~!ltl!ltJ1'W!l1n1 PI.. .. 

LL"ll'J'W~!ltl!ltJ ~'J'W!l'WJlI r1~n"1J'W1 Vl1VI illn~1 20 Ll-J r1~'il'W '"l::;n~(;WI L~'J1'Wn1~(;]n (;]::;n!l'W~-1 r;)-1~'W
'" 'II IV 'lI 

~-1Ll"ll'J'W~!ltl!l~1'Wu~~mn1P1Hlhi'WI'W "ll'WIVl"ll!l-1!l'iJlIr1l-J~~I~I?iI-1 1 LL~Vl-11'W(;]I~I-1~ 2.1-1 

.. 


t ­
o 

~::;'il!l-1'W1 

e,mh'W~'W 

~'W 

e:J'W'i:NCl~-1LVI~n. , 

" '" " "llLCl1 

LnMVl!lnL~ 

"'''' LLUr1'VlL~tI 

m nl~VlLLl-J~-1LLUUt:.J-1 

'" "" r1'J'W'JVI~, 

" 
r1~'WtJld!'W 

r1~'Wen-1 A!l'il nL"ll c;l 

r1~'Wcll'W~'W 

500 

250 

200 

200 

150 

110 

60 

40 

30 

15 

10 

4 

2 

0,3 

0,2 

0,05 

40 

25 

20 

10 

3 

20 

1.5 

10 

1 

0.4 

0.1 

0.001 

0.01 

0.03 

0.01 

0.01 

0.003 

• 


• 
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'el'WJl1 fl"lJ'el'leJ'WL'W1J~~m m Pli')hJ~iJ"lJ'W1r?1~1 n~1 l~m'el'W '"l:;Lnr?l'"l1nmmi'W 

, '" 
(;]') 'el'WJl1 flViiJ"lJ'W1 r?lLVI ru 

~ 
n~1-W'"l :;~1'"l1n m~1J r?lVI~'elmm.J11VI~ mni:.J11VI~'el1'"l rl'elL'IXLn r?I'el'WJl1fl. 	 . 


I _ ~ d 

LL(;]nm'ln'W 4 "ll'Wr?I fl'el 

1 . m1~~'el'W'el1'"lVhL'IXLn vln1~~:;LVltJ"lJ'el'l~1~ ~'1 !?l'el~1'"l:;ni'W(;]') LU'W'el'WJl1 fl~iJ"lJ'W1 Vl, 

0.1-1 1~ fl~'el'W 

2 . UDmm"lJ'el'l mnI!.J11VI~m'"ll!.J~ (;]'el1Vl1 fl"lJ'el'l n~~L~ L~ ~~~hl L~elmJl1~Lm1'J'I L ,)~1 

i'W 1 ~iJ"lJ'W1Vl~1n~1 0.1 l~fl~'el'W 
, '" '" 

3. ~:;1J1JL:n'l n~;'1'el1'"l'"l:;u~'elm(11V1~'el'el'WJl1 fl"lJ'el'l L~'el L~~'1"lJ'W1Vl 1 1~ fl~'el'W~'Wlu, 
'" , 

4 . 	 (11 Hf~:;1J1J~r?lvi'WL~'el L~~'1 LVI~,) '"l:;lV)L(11~:;L~tJ r?lViU:;U'W~1 tllJ n~:;LL~l'elL~tJLr?ltJ (;]~'1 
, '" 

5. m~LmlV1~Vihl~~1J~ru"lJ'el'lL~'elL~~'1'W'el~:n~m'"lL'lXL"lJl.h 
" 

LLVI~'1rhLilr?l"lJ'el'leJ'W~iJ'j'W1VlL~n (-W'eltJn~1 2.51~fl~'el'W)• 

1. ~1~1'WL(;]~V1 	 U~r?lU~'eltl~1'"l1nmnI!.J11VI~"lJ'el'l~CltJ'W!?l ~Cl1J~~'VlmL~:;LN'I1'W'r.J(;]~1V1-

n~~~ 

... 
'" 

l'eltn 

3 . ~1~fl1f1J'el'W U~r?lU~'eltl'"l1n~Cltl'W!?l~L'1!~ LL~:;'r.Jun~ru!?l1'111YllV1~ m~LI!.J1~1'W 

4. ~'WLL~:;LLifi1(;] .w'ln~:;'"l1t1~1'"l1nVl1'1L~'W m~rl'el~~1'1 m~"ll:;~1'1 LL~:;m~~'1, . 
"', , 

V1:;~1t1"lJ'el'l~'W m~lClun1J~'WVi~1r?1i'WL~'elmnn'jj(;]~ 
'" 

5 . ~1nL'el~L~L-Wtl U~VlU~'eltl'"l1n~tI~V1mPl1~(;]f LL~:;~tI~"ll~r?I h'l,j11Jr?lU1L~tI 

flrJ'W1Yl ~1t1eJ'W ~:;'el'el'lU1V1:;L~ LL~:;h'l'l1'W'el(;]~1V1n~~~.. '" 	
, 

'" 
2 . eJ'W"lJ'W1r?1 0.1-1 .0 l~m'el'W ~1'"l1nn1~~,)~(;],)"lI'el'lflrJ'W l'elL~tI tl1JU1 'el'WJl1fl"lJ'W1r?1,, 

I 	 II . iI 

3. ~'WViiJ"lJ'W1r?1LVlCljn~1 1.0 l~fl~'el'W ~1'"l1nm~~?~r;l')LVlClj~'W"lJ'el'lfl.rJ'W1Yl ~L(11 I!.J'I• 

L~VI:;'"l1nm~-nr?l~ LnMr?I'elnl~ LL~:;LL~~'1 

•
, 


http:r?lVI~'elmm.J1
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UJ':::IJlVl~'JtJn'W A'fl tJ1'W~1V1'W:::Vl1-:Jun mJ'ri'fl~h-:JUJ':::IJlVlI'l1-:J 1 n'"lnJ'J'~mJ'uJ'J'''lnLL~:::''1l'W~-:J 

')~(?)ri'fl~~1-:J 'IN-:J1'W'fl(;1~1V1nJ'J'~ 'lN1YHhLL~:::~m'WuJ':::n'flumJ' LL~:::mne.J1')~(?)1'W~LL'!i-:J ~-:JiJ, , . 

1. tJ1'W~1V1'W:::Vl1-:JUn 

tJ1'W~1V1'W:::Vl1-:Jun l~LLri J'ClUJ':::LJlVlI'l1-:J 1 ~-:JiJVI~1tJ"1l'W1(?)LL~:::VI~1mh:::LJlVl 'l(?)mLI'l 

~:::'1llJ.(?)'"l:::iJ~n~ru::;mJ'Vi1-:J1'WLL~::;mJ'H'L~'flL~~-:J~LL(;1nI'l1-:Jn'W ~-:JVi11~th:::LJlVlLL~::;m~1ru"1l'fl-:J 
I " I I '" 

~1J'~~Yl~V1 Ln (?)~'WLL(;1 n1'l1-:J n'W~'JtJ 'l(?)tJcl'WLU'W~1J'~~Yl~1-:J'fl1 m MUJ'::;LJlVlVli'l-:JVI Ln (?)~'WLL~::;, 

J':::u1tJ'fl'fln~1Vl1-:Jvi'fll'fl L~tJ1'WJ'U"1l'fl-:J ~')'W ~-:J1'WnJ~')'W~1 LL~::;~')'W"1l1'J tJ1'W~1V1'W::;'Vl1-:JU n~ LU'W 
" " 

LLVI~-:J rl1 LlJ.(?) ~'W~~1~ru A'fl J'Cl~H'L~1'fl-:JtJ'Wr;]~h"ll~ ;-:JJ'::;U1tJ iJ'W'fl'fln~'fl1m M1'WJ'U"1l'fl-:J ~')'W~1~
" ... q \J '" 

, " , 
VI~-:JLVI~m1nmJ'i'W(?)1uVlhJ~~uJ'ru"JJ'fl-:J\n~'W~L"ll~1'WL~1'fl-:JtJ'Wr;] LL~::;~nJ'tJ1'WtJ'Wr;] 2 ~-:JVI'J::: 

" 

I '" '" I l; 

J'CltJ'Wr;]V1"1l1 (?) mJ'U1J'-:J (?)LL~fn~1 mJ'UJ'J'Vl n Ln 'WoW 1VI oJn LL~ :::mn~~oW1~'WVI~'fl~'Wt:.J ~~ nUoW1~'W. " , 

• .. 
2. mJ'ri'fl~h-:Jth::;LJlVlI'l1-:J 1 

mJ'ri'fl~h-:JUJ'::;LJlVlI'l1-:J 1 L'1l'W mJ'ri'fl~h-:J'fl1~1J' Cl'W'W J':::UU"1l'W~-:J~'J~'1l'W LL~::; 

J'::;UU~1fi1J'~Utn~1'l1-:J 1 ~1~1J'Cl~'"l::;ri'fl1~Ln(?)~'W~'W 'VlJ'1tJ ~'W~L~'Wr;] ~'WLL~:::~'W~Ln(?)~'W'"l1n 
')~~ri'fl~~1-:J1'l1-:J 1 ~-:JnJ'::;'"l1tJlu1'W'fl1mfill~ Vl1nhJiJmJ'~(?)mnL~:::mJ'mu~~~~~'fl 'l(?)mn(?) 

'"l1nfl'"lnJ'J'~1'l1-:J 1 "1l'fl-:JmJ'ri'fl~h-:J L'1l'W m~(?) mn'"l1::;mJ'LtJ(?)VI\h~'W mJ't:.J~~~'W:nL~'Wr;]Vl1'fl 

t:.J~~~'fl'Wn1(;1 mJ'LVlLL~::;mm'fl-:J.)~Vlri'fl~~1-:J1'l1-:J 1 L'W~~1fi1J'ru::;Vl1'fl"1l'flUCl'W'W mnnun'J1(?) 
" ,

J''J~lu~-:J mJ'~-:J LM~')~ (?) LVI~'flH'~-:J~1'"l1 nYi~-:J mJ'UJ'J'Vl n"1l'W~-:J')~ (?) ri'fl~ ~1-:J mJ'YiiJ LM~~'W ~'W 
q cu q q 

" . 
mJ'UJ'J'Vln LL~:::"1l'W~-:J')~ (?)ri'fl~~1-:JoJ'W~n'"l::;hliJ mJ'u n ~~~1~i1 (?)~ (?)~'Jtl ~11u,. . 

.)~ ~~'W 1 Vi11~~'W~::;'fl'fl-:JLn(?)m~-:JnJ'::;'"l1tJ'fl'fln'"l1n~'JJ'Cl'fl'fln~1~1~'1l'WLL~::;Cl'W'W Cl1J'Cl~H1.'W 
mJ'uJ'J'VlniJ~1l1~hJ~'W~-:JLL~-:JLLN Vl1'fl hJiJ mJ'(?)LL~fn~1 L~1'fl-:JtJ'Wr;] '"l::;ri'flL~Lfl(?) ~')'W~1~'W1~. " 
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111. 


~,)l-J~~L~'elU1~tlL'ihhJllJL"lJ~ri'el~¥1~"'l:;mA~lJ ~lJ VlntJ ~Vl~'el~mL~:;L~'elU1Hl~~n~1,)'el'elnl-J1 
~~UlJVl1~"'l:;v'i11~LnVl~m n~'l n~:;"'l1tJ"lJ'el~ ~lJ~:;'el'el~1~. . 


4. h~~1lJ~~~1V1m~l-J 'i:~~1YHh LL~:;~rnlJ1h:;n'elum~~h~ 1 

'i:VltJ~')hJ~lJ~LnVl"'l1nh~~1lJ~f?l~1V1n~~l-J h~h~yh LL~:;~rnlJlh:;n'elum~~h~ 1 "'l:; 

Ln Vl"'l1nmnc.n1VI,rL~'elL'Vi~~ L~'ell,n~l-J1~~'Vi~~~1lJL~'elU1l-J1H1lJn~:;u,)lJm~c.J~f?l LL~:;Ln Vl~lJ 
, ~ ~ 

"'l1 n m:;'J,)lJm~c.J~ f?lL'el~ ~')tJ ml-J1 ru~lJVl Ln Vl~lJ"'l:;l-J1 nVl1-'elu'eltJ~lJ'elU n1J1h:;IJlVl"lJ'el~'elf?l~1V1-. ". 
t,.. I tJ I 

n~~l-J L~'el L'Vi~'lVlH'LL~:;m~A,)UAl-J mnc.J 1 L~'el L'Vi~~ llJLf?l1 'llijVl"lJ'el~t)f?l (l ~'JVlH' m:;u,)lJm ~c.J~ f?l. . 
LL~:;~:;UUri1~Vl~lJ~H'• 

, , " • mn'Vi1:;1J~ n llJVl n~1~ bL~~ ~~"'l:;Ln Vl Lnh~ brh b UlJ~1lJ,)lJl-J1 nYl~ n~:;"'l1tJ11JllJ'el1 mPl bb~:;~'eltl" . 
• 

2.2.2 bb~'6i-!ln1bij!?l'L~~:::"nrn 
, ~ 

~1~l-J~~~llJ'el1 m PlVl blIlJ'i:~VI:; bn Vl;lJllJVI~1tJt1JLLuu ~,)lJlVlC\I"'l:; bn VlllJt1J"lJ'el~ 

'ellJJl1 AVl1'elAt)lJ ~~nJbbuU~'ViUl-J1n~~ Vl'elullJ~1J"lJ'el~'ellJJl1A f?l1n~~ 2.2-1 bb~ Vl~'llijVlLL~:;bbVl~~
'iI ". <II CIJ CIJ <II 

ri1LijVl'i:~VI:; bb~:;mn'ih~i1~mtJ 'ellJJl1Al-J~~1~~~"lJlJ1VlVltJ1U ("lJlJ1(?11VirunrJ1 51l-JA~'ellJ) "'l:;". ~ 
, , ~ 

ri'ell~bn Vlil ruVl1 ~'el~"lJJl1'Vi"lJ'el~l-JlJmJU'eltJ nrJ1'ellJJl1 AVl~"lJlJ1Vl L~n Ltl'el~"'l1 n'ellJJl1 A bVI~1th:;(ln
Q.I' 'iI "q 'iI \J 

-n'J'el'elnl-J1"'l1ni1~mtJ"'l1nu1'L')ruJl1tJllJ-rl'el~"'ll-Jn 'ellJJl1 A~~"lJlJ1 "'L~nnrJ1 2 1l-J A~'ellJ ~1l-J1~(l" . 
~ 

"'l :;Vl:::~ L-n111J ~~,)lJ~ n"lJ'el~1J'el '" LL~ :::l-J~ ~ 1~Vl1J~:::n'elU ~') tJ'ellJJl1 A L VI~ 1'n~ 1l-J1~(lU'eltJ1~~1tJ. " 

, 

. 

• 
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• 
... 

({~n::~ (Zn) I1n"::tl~luXu'!JlI~ifllrlc1i :ni'iLni1l H'~f'llJVhLjjUtlflflllU~nuifl'vl::~U 1 1-D iVlUn11'v11U1"Ltl1~ULLfl::~lJ 
" u1'vn1nll::i1ltllJ 65 .38 LLfl::lIl1nl'l1~ uhtwVldYiulJ1n1u vl1W'lifLLfl::f)Umru1rlYl1 Lnftll'!JlI~ L,j'1~11~mu ufl::ii1lumrnu 

L'lLflU; 0 2 firrlJ'l!1~ 	 ({~n::~l1n1-ifvi1~ Lflill~~1111~ LLUi1lLi1llli 

~i1l'vlfllllJL'vIfl'l 419.5 °c n1'l ~u J1U1Lr'iufm!n~'lllJ f'l1nh 

LLlJfl~ EJ1~1 L~lIirfl dJwl(u 

LLlJ-lmill'l (Mn) 

" 
,J1'\.111n'el:: (Wi}lJ 54 . 94 

'iltJmrui1l'eln1m~ LoJiLumnm~i1l~L~tl 

tJfutJ~'llj'l~U LoJiLum~~l'llJ~1,ru 
LL~::LoJiLu'fl i1l1'l1'v1 m:i'lJYi1chu 1 ~'il1U 

L'vI~n (Fe) Y/uLULdL<llJ11i1l[;] (Fep) r'llJnu~l1fU'iluYi1LiluL'vI~nmhL~:: li1lUYl1'l'vl1 UL"l L'il1 ~ ULL~:: 

" 
,J'wwntl::i1l'ellJ 55.85 	 1J1'lI'l¥'lnYiuLuLdLLlJnil1i1l[;] H'Lilu~'lut.Jl'llJnULd~u 1 L~'elHYi1 ~lJL<jf1~f1'lmU LL~::Li1lU. . 

LiJu~'lri'ill'lh'l H'Yi1~ Yi1'v1i1n LoJiLu mrnuL'lLflU~ 0 2 3 3 6 

"i1l'vl~tllJLW~'l 1,535 °c 	 'ili1l1'l1'v1mrlJYi1U1 LL~:: LoJiLun~::u'lu 

mn~'ellJl~'vI:: 

,rn"l::tl~LultJ'!J'il'luin1;ti1 HYi1LLUi1lLi1l'ilr L~tllJ Yi1111'l1U::L~ L'!l1Yl1'l r::UUYl1'l L~U 

" 
,J1'v1'IJntl::i1l!Jl.J 207.21 	 (PbS) LL~::LU~tJ~11'l1[;]LL'il:: 'il1'v11r HYi1L~i~'il'lLI'l~'elU~ULt.J1 H' tl1'v11Hi 1I'l' :i'::UU 'vi 1 U L"l . 
L'lL~U~ 0 2 4 	 LL'ilUn;\on[;] 

"i1l'vl~tllJL'vI~'l 327.4 °c 

Yltl-lLLi1l-l (Cu) 

" r " 

,J1'v1'IJntl::i1l'ellJ 63.54 	 Yltl'lLLi1l'lUr~Ylfi LL~::1J1'll'lf'l 111'l1U::~'ll'ilJ Yi1LLt.J-lI'l'lU~lJ1~Y11 nu 

L'lL~U~ 0 1 2 YiU'il~LU!tJ~Ul L-nU Yl'il'l L~U LL~::Yi1'i!tJmru1~Y11~Ul HYi1Lfi1'el'l 

" "i1l'vl~'illJL'vI~'l 1,083 °c 	 LL~::i1l::n'l 1J1'lfif'l'il~r'llJ~'l i1tln~ LL~::111'l1u::tJr::~1U1U HYi1 

LUttJi'~1~~LL~::fi1{umUi1l t.Jl'llJl~'vI::~U L-nU 'ii~~'ilEJ~1oJiLu 

" 
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n 1 ),'Yh.:l 1 'W'1I!l'l il'1 nI tI'W!l n91 n9 :;~!l'l nI)''Cl1 nh:;n!lufi'W'Yi~tJL~!l dJ'WLL'\.I ~'1'V'l ~'1'11'WLL~'J 

il'1n1t1tJ'I ~!l'lnl),'ClI)'m'\.lI),~ dJ'W'ClI),!lU'W'Yi~tJ (Inorganic nutrients) '\.I1-!lLn~!lLLi(;]I'1 1 ~n 

'\.I~It1"JlU(1l 'Cl1l-JI)'mLU'I Ln~!l LLi~il'1 nltI ~!l'l nI),!l!lmu'W'Cl!l'l n ~l-J ~!l n~l-J~ ~!l'l nI)'1'Wml-J1 ru. . 
1"i!l'Wil'1l-Jln (Macroelements) ),:;'\.I~I'1 0.3-1 nfl-J(;]!lrJ'W l~LLri L"liL~tll-J L'V'lLL'Vl'ClL~tll-J ~nl1L~tll-J 

LLfI~L~tll-J i"J!l'Cli"J!lf'Cl LL~:;fI~!lhv1 LL~:;n~l-J~~!l'lnl)'1'Wml-JlruL~tI'IL~nU!ltl (Trace Elements) 

• 

l~LLri 'Vl!l'lLL(1l'l L'\.I~n l!lL!l~'W LLl-J'Inll1'Cl ~'1n:;~ LfI),Ll.Jtll-J bl-J~U~,rl-J ~~fI!l'W LL~:;i"J~b!lhv11'W
'\J 

• fI'JIl-J~ILU'W1'Wml-J1 ruU!ltl (Trace element) L-rl'W LLl-J'Inll1'Cl 'Vl!l'lLL(1l'l LL~:;umn~ l.J (:.J~ (;]!l 

m:;u'J'WnI)'Ll-J (;nu'il~~ l-J b(1ltl l.Jfi'Vlfl'V'l ~ (;]!l nI )';11'11 'W'1I!l'l L!l'W1"li arLL~:;nI )';11 'I1 'W'1I !l'l e'l!l fll-J'W 

l.J'\.IUI~1'WnlnJINfn-rnbfl),'1'Cl ~1'1 LL~:;fI'J 1l-J~'WfI'I'1I!l'l bl-J L~ n~ LL~:;-rl'JtI'Cl,rU'Cl'W'W~'1l.J~ (;] b(1ltl 

'1I!l'l~I'\.1,rn~'1l.J~';j (;]) LU'W'ClI)'~1 LU'W(;]!lil'l nltl1'WnI),L91'1! Lmtlb(;] ~1'111(1lb~'\.I:;L'\.I~I~~'1l.J~ (;]9:; 

hI 'Cl1 l-J1)'c) L91ru'\.l1-!l;111~'J'I9),~';j (;] MU'Cll-JUnW LL(;] ~1'\.11 mLifil(;]~~1 LU'W~l.Jml-Jlrumll-J Lil-J 
~ '\J • 

'Cl1l1'V'l LL'J (1l~!ll-J LL~:;'Cl m'W:;'1I!l'l~'1l.J~(;] L'\.I~ mL~:;'Vl!l'l LL(1l'l~1 Lu'W1'WnI),~'1 Lfln:;"rnl-J (Heme) il'1 

nltI ~!l'l nI)'m~m~!lH1.'WnI)''Cl~I'1 '5l-J'1I!l'l'5bl-Jbn~u'W (Hemoglobin) 1l-Jb!lbn~u'W (Myoglobin) 

LL~:;b'1!b(;]bfl),l-J"JlU(1l(;]I'1 1 ),'Jl-Jrr'l'Cl~I'1hh~'W~l.JL'\.I~mL(;]hjl.J'5l-J (Non-Heme Iron Protein) 

th:;mru 25 Ltl!lfLs1'W!?l'1l!l'lL'\.I~nrr'l'\.ll-J(1l1'WiI'Initi r;lmnuH~(;]u ~1l-J LL~:;1'1In)':;(1ln L'WnJ'lJ!l'l 
'\J '\J '\J• 
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n~1 80 'lflJ.(;( ~i~nrll.l~ 1~LLri Alachel Danydrogenane Carbonic Anhydrase DNA• 
Polymerase LL'Cl::: Carboxypeptidase dJl.ll~ll.l i'.:m:::~Yl'U~.J1n1l.ll;1!l4J'Cln~~J1n (Prostate Gland) 

" 
L~!l!l~~ LL'Cl:::r;n n1~"111 (;l~,.:m:::~1l.lAl.l~m ~Yl'U1l.l1h:::L'V1P1~~11l.l ~~!l1m ~~U~1 n:J A!l LUl.lL~A 
L'Cl~ (;1'"l1~ ~~:::c;l'Ui'Cl'UiJl.l1l.lL~!l (;l ~1LL'Cl :::!l1'm:::LYl PI'lf1tJ ~1 L~(;1 Ln(;l'"l1 nm~r'UU~:::'V11l.l!l1~1~~~ 

" q 

1YlL(;1'V1~~ "h1~i~n:::~1l.l!l1~1~Cln1Yl L(;1'V1~'UHLL'Cl:::hjCln(;l(;l~4J 1l.l~(;1rJ'V1(;l'Cl!l~m~'lI1 (;l~~n:::~~
<\J 'U '\J '\J 

~'Cl"h1~'lI1 (;l'J (;11iJl.lL!l~'JtJ Lti!l~'"l1 n~~ n:::~ L~tJ'J-n!l~ rl'Um~-w1'J (;11iJl.lL!l!l!ln'"l1n c;l'U ~~ n:::~~ 

4J1 n1l.l!l1~1~~1Yl'J m ~!l~(;1rJ 1"ll !l1~1~'V1:::L'Cl ~1l.l4J LL'Cl:;c;l'U LL(;]~,j!ltJ1l.l~'Cl1,rLL'Cl:::crn~ L~tJ'J 
u~mtJ1'V11~~'JLA~~crl.ln~'U1~'"l:::rntn~fl1YlmnA~!ll.l1~'J(;1'Cl!l(;lL'J'Cl1'l1!l~L'lf'Cl'Cl1l.l~~~­

~ (;1 ~:::'U'U m ~'lIl.l~~!l!l n:Ji L '"ll.l'"l :::L~ m-n!l~ rl'U m~ nLL'Cl :::'V1!l~ LL(;l~~~ r'U!l!l n:Ji L'"ll.lLn'UHfl1tJ1~ 

~fl1Yl LL'J (;l~!l4J~hj LU~tJl.lLLU'Cl~ LL(;]'"l :::U~!ltJ!l!l n:Ji L'"ll.lfl1tJ1~~fl1'J:::~ LL(;1n (;]1~ rll.l ~'Jl.lL'Cl~:::~t1n 

'lflJ.(;l~l.l~ L~m-n!l~'"l :;L~!l4J n'U!l!l n:Ji L'"ll.l'lflJ.(;l crl.ln~'UhJ1~ ~:::'U'Um~'lIl.l~~!l!l n:Ji L'"ll.l1-nfi1 (;1
q 
m~n 

• 


.. 

~:::tJ:;L'J'Cl1l.l1l.l ru lVl1LL~ti~~~1~t1l.lCln (;l (;l~4J ~1!l~1~!l1'"l LA~!ll.l~1utJ~~'Jl.l~l.l'll!l~i1~mtJ ~~ 
'lJ " 

LUl.l'Jfl~~!l(;lA~!l-lrl'U'Jflm~'lI!l-lL'Cl~:;~L-n1~11-lmtJ ~14J1~Cl!lfi'U1tJL(;ltJ Task Group on Metal 
" 

Accumulation 

I"" I 

!l1~1~L(;ltJ'Jfl Mucociliary escalate A!l m~Y1-W1Lij!ln'U1L'J ru~:;'U'U'V11~ L~l.l~1tJ1'"l LA~!ll.lY1L(;ltJ 

!l1 PitJ mnA~!ll.l~'lI!l~:n ~tJ L~n 1 ~!l~1l.l~:::'U'U'V11-lL~l.l~1tJ1'"l1U'V11~~1l.l~~~"1J!l-lA!l~!ltJLL'Cl:;'"l::: 
" " ,

Clnn~l.l'Cl-l1u ~1~4J'ClViWVl1-l!l1mPl!l1'"lUl.lLll!ll.l4J1n'UL4J~(;lV1'lf ern ~l.l LL'Cl:::-W1 Lij!lnl.lL-n11u'"l:;
" 

4J'ClVi~:::L-n1~ i1~mtJ m~~:::A1tJ LA!l-l(;1rl LUl.l~'Cl m:::'V11J4J1'"l1 n~1 ~4J'ClVi't1(;]!l L~!lt1mr(;11
" " " , 

A 
q 
ru~ 4J ml'V11-l LAi1~~ n ~"1J!l~ Aerosol LL'Cl :::fl1"1f1-nLUl.lc;l'Jtl-l;1~~1~1~t1l.l'"l:::djl.l~1n~!ltJ 

~1!l~1~~i1 ~'Cl(;]!llVl1LL~ti~~~4J cr~ rl'U11-l mtJ~1!l(;]!l~:::'U'U~l.l 11l.l11~mtJ L(;ltJU ri ~ri1"1fi'Cl LYl!lf ­

1(;l!l!ln1"1f (;) 90 LU!lfL.nl.l1Vl~1!l4J1 n n~1 '"l:::Cl 
'lJ 
n n1~(;l1l.l~:::'U'U'V11~ L~l.l~rltJ1'"l~'Jl.l'Ul.l 1l.l'llru:::~rl1"1f~ 

I 
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"" n. nl~~®~~~~~~~nlB 

n1~"''''~~~J~~~l,lnli"l~l,ln'Un~1n~l?h~nl,l 3 ~fi ~~ 
'II • 

- n1~~:;~~ 

- n1~nl~"'~I~t"'tJ~fi Mucociliary 

- n1~nl~"'~I~~~~ Alveolar 

- Impaction 

- Sedimentation 

- Diffusion 

.. 
LL~:;Yn~lij LI?l~f~~~ n1~~~l,lL~tll,l~~~~~1l,lVll~ L~l,l~ltJ11Ol. " " " LL~:;""~~~",i:iIOl:;~~~;l,ln'U 

• 

l.t, '" I I
.c:!II 4.di1 0 ~ ..c;:,Io ,..:::.I 

I mpaction i"l~n1~~ :;~~~~~~'4nl i"l'Ul,lLl,l~ LtJ~~~~l,l1 L~~ n Perfernatial VlI?lI LL~l,l~VlVl'N 

L~l,l~mtl~tJl,l~ PlVll~~l,l~t.ln'U~'J~~~~~l,lnl i"l (~l,l1 '" LL~:;i"l'Jl~~l,l1 LL~l,l) LL~:;~tltl~ l,l~ nlOll n~ 
'II. " 

" " ~~;l,l~t.l n'Uml~ L~'J~~nltJ1l,l~:;'U'UVll~ L~l,l~ltJ110l ~fii:iLn ",nltJ1l,lIOl~n til n LL~ :;Vll~ L~l,lmtJ11Ol
'II 'II 

~'Jl,l'Ul,lLUl,l~'Jl,l~I~'1! ~1~~'U~'4nli"l~iJi"l'Jl~~l,l1 LL~l,l 1 ~~'JtI (~~'JtJml~~l,lILL~l,l ~~It1~~ 

mlmh~~ILYn:;L'Vhn'U 1.0) ~~iJL~l,leJl~l,lUn~I~~lnn~1 2.31~i"l~~l,l 

Sedimentation il~'Jl,l~I~ru~I~~'U~l,lnlml,lI",1mu ml~~l,lILL~l,l~~ t"'tIL'U'Vn:; 
.... 0lIl cv ~ 

.J !'"I 
~l,lnli"lVl Lul,ln~l~• 

11 I I tJ 

2) n1~nl~"'~I~t"'tJ~fi Mucoci liary ~fi\JLi:Il,ln1ni"l~~l,lVl;l,l~~~~'4nl i"l1l,l~:;'U'UVll~ L~l,l 

t(i1tJmPTtJ~1 Lil~ n~ Li"l~~l,l~t(i1tJm PTtJ n1ni"l~~l,l!?l'J~~~~ ~tJ~iJ~t.lI?l~~ (i1Vll~ L~l,l~ltJ110l 
'II 

(1967) 'Y'l'U~I~:;tJ:;L'J~I~'il~ n1~~ :;~~~'4nl i"l~hj~ :;~ltJ~1t"'tJ n1~'UltJ~~~'Ul,l~'4nli"lri~l,l~IOl:;• , 
.. ~ltJ11Ol L·ih1t1 'Y'l'U~1 n1~nl~(i1~l,lnli"l1l,l~:;'J'UVll~L~l,l~ltI11Ol1Ol:;1-nL'J~ltl~:;~lru 8 on'Jt~~• 



•• 
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'Il'\,!1V1h'l rJlOl:::~:::~UJLthJtfhJ1ru~lnhI'Vl1'1L~'W'VI1EJh~'J'W Tracheobronchial Tree ';hL,xi1mJ' 

rh9V1'El'W1111"l'll'W1V1L'VIru~ln n~1'1l'W1V1 L~ n. ~ 

'lJ1'11"l'WHfL'J~n1'WmJ'n19V1 L~EJ'I 1 -B''J L~'1 m1~ LL(;l n(;\l'1L'W"rl'J'I~ n~l'1~'Wfl'lJ'El'lI"lUJ':::n'El'lJ'Il'El'l 
i1'1 mEJ ~lLL~V11Ol1 n 1 'liL'lJ L~m rl'WlOl :::i1i(;lJ'1 mJ'n19V1 mij'El'Wrl'W 'Ilru:::~ ~1 LL~ V11Ol1 n 1'li 1"l'W'C'l :::L'lJIOl:::i1 

i(;lJ'1mJ'n19V1'El'W1111"l(;\1'1 rl'WL-if1'li1EJ'Il'El'l1"l'J1~LL(;l n (;\l'1LL(;\'C'l :::'lJI"lI"l'C'l if'lhJi1J'1EJ'C'l::: L~tI V1t:J'C'lYl1'1 

, 

'"l:::i1i(;lJ'11"l'J1~ L~tI'I~'1 LYiJ'1:::'VI~lt1~'1 mJ'n19V1LL'lJ'lJ~fi Mucociliary 1rJl·ih vhL,xi1mJ'~:::~~ 

'El'W1111"l1rJl~lnL'W'lJ1L'Jru Alveolar, 
'" 'I . , 

t,..o .... ~~q d .c:.I .ci 

3) mJ'n1'"l V1'El'Wl111"l'll'El'l Alveolar 'In'W'El'Wl111"l'"l:::LI"l'C'l'El'W'Vl1Ol1n Alveoli 'Il'W~1(;l1l-JJ':::'lJ'lJ 

Yl1'1 L~'W'VI1t1L'"l LL'C'l:::1un19V1 (;\'ElLV1t1~fi Mucociliary Escalator n'C'l1n mnl"l~'El'W~if'lhJLtI'W~YlJ'11J 

LL'lliV1 LL(;\ L"l!'C'l;~~1 rl'lJ~"ll'JtlL'Wm nl"l~'El'W~~'El Alveoli Scavenger Cells 'El~1111"l~ LI"l~'El'W~l'W 
,iI I I I t,.. 

Alveolar Membrane 'El1'"l (l n~:::~ ~'EltjVl Lil'El L~'El'll'El'lU'El V1'V11'El LI"l~'El'WVl1U~ L~'ElV1'V11m~m 'VI ~'El'l 
~ ~ ~ 

~ ~, , 
'VI~'11Ol1n,:r'W'"l:::LI"l~'El'WtJ1t11u~'Elim:::(;\1'1 1 L'Wi1'1mtl~1'El~11"l'C'l:::'C'l1t1oW11rJlil'ElmL'C'l:::~1~ln1 

LnV1U~mtl1rl'lJ~,) ~~~~1rJl L"ll'W :n~m f1i1LL'W'JLill-J~'"l:::LnV1U~mtl1~L~'ElL~'ElU'ElV1 '"llnmJ'~m~n 
.. 

'Il'e)l:l Mercer T. T. (1967) LL'C'l:::1rJli1 mJ'~h'lLL'lJ'lJ~1'C'l'El'lL~mrl'lJI"l'J1~~1l-J1J'(lL'WmJ''C'l:::'C'llEJ~l 
I " I I , 

'Il'El'l'El'Wl111"l Yi'lJ~1'El'W111I"lVl~ 1l-J1J'(l'C'l :::'C'l1t1oW11rJl~1n L'Vbhf1ri'lvhL,x~l~lJ'(l LI"l~'El'WVi'"ll n Alveoli 
I I iI I 

1u~ J':::'lJ'lJ'VI~'WL~t1 'WL'C'l~ (;l1rJl~ 1 n rJl'J tI i1-if'El~ 'C'lil'Eltl~ 1 n Lnm rl'lJ'El'Wl111"l~'J'W~1nVlhi'C'l :::'C'l1t1oW1Vli1 
~ q ~ q 

t:J'C'lL'W~'Wm:rLL'C'l:::~(;lrf m~l ru'll'El'l'El'Wl111"l~ (lnV1V1~~LV1t1(;lJ"l'"lln Alveoli l.u~J':::'lJ'lJ'VI~'WL~t1'W 
q III \I 'U cu III 

L'C'l~(;l LL'C'l:::m~lru'll'El'l'El'W1111"l~(lnn19V1rJl'Jtln'C'l1n Mucociliary escalator if'lhhL'lliV1 LL'El~L'lJ~-. ~ 

(;l'El~~ Lij 'WL~'WLtI'Il'W1 V1t11,)'"l:::i1 I"l ru~~~1'Wn1J'~:::~~ LL'C'l :::n1J'(l n n 19V1 (;\ 1'11u'"l1 n'El'W1111"l~i1. .~ 

I I I II I 

~n1=tru:::YlJ"l n'C'll-J'VI1'El Ln'El'lJ Ltl'WYlJ''1 n'C'l ~ ~'1~'1 t:J'C'lL,xi1LL'W'JLil~Vl'"l :::LnV1U~mtl1LYi~~'WVi Alveoli 

LL'C'l::: Ln V1 m nl"l ~'El'W~'Il'El'l L~'WLtl1U~ L~'El,xl-JU'El V1 rJl1'W'W'El n• 

4 "" 'Il. mj'~®"l!l-J'Il'f)'1m"l! 

n!)~'J1U'Il'El'l1"l'J1~~ 1~1 J'(lL'WmJ''C'l:::'C'llt1'1l'El'l n1"l!~'C'lYi1=t ~L.ift'WmJ''Elfi'lJ1t1~V1~'J'WmJ' 

~:::~~L'WJ':::'lJ'lJYl1'1 L~'W'VI1t1LIOl~'J'W'lJ'WLL'C'l:::~V1~'J'W~'El~1111"l~:::~~L'W~'1'C'l~ . L"ll'W n1"l!i'C'l L ~'Elf-
,~• . 

a 1V1'El'Eln1"l! !?1Vi~l~lJ'(l'C'l:::'C'llt1oW 11rJl~'1IOl:::(lcu cu n V1 V1;~ L-if1~J':::'lJ'lJYl1'1bJ L~'W'VI1t1L'"l1rJl~'1 LL'C'l:::ri'El1~LnV1mJ' 
'U cu 

~- _. 



•• 
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.., 
b'lJ'lJ~(;1~'J'lJ~~-l 1'lJ'Vl1-l11l~-ln'lJ-if1l-J Strandberg G. (1965) ~1J~1~1~~~fl'J1l-Jb-ifl-J-if'lJ~11Ol:::~ 

'IJ 

~(;1~'J'lJ"lJ!WeJ'lJ1l1 fl~~1l-J1~mNHlhJ~ n ~-l1J'eJ (;11'lJ~(;1~'J'lJ~~-l b-n'lJ fl1'l!L'lJLl1lnlOl'lJL(;1'eJ'eJ nL'l! c;1bb~:::
q 'IJ ., ,., 

L'eJ L'l!'lJIOl:::~:::~1tJ-W1L~il'eJtJ IOl:::bn (;1 Biological Reactions Vl Alveoli L(;1tJ~'lJ'eJtJn1Jfl'J1l-J~1l-J1~Cl
'IJ 

I I I II I I 

"lJ'eJ-l n1'l!VllOl:::bfl~'eJ'lJ~1tJL1JVl btl'eJ b~'eJ1J ~'J"lJ'eJ-l1J'eJ (;1 bb~ :::n1'l!IOl:::Cl n (;1 (;1~l-J1mnl-J1 illVl [;]1-l n'lJ fl'J1l-J 
q 'IJ 'IJ 

I I II I 

~1l-J1~Cl~:::~1tJ1'lJhl1'lJn~~'J'lJ~1fi'ru1'lJn1nfl~'eJ'lJVl ~1'lJbtl'eJ"lJ'eJ-l Alveoli b~~1:::b~'eJ~l-J Alveolar 
~ q 

celis 1J~:::n'eJ1J~'JtJ Phospholipid 

2.4.1.2 n1~(;1(;1~l-JL(;1tJn1~n'lJ
'IJ 

I I II it 

~1~Vl b-if1~ ~:::1J1J'Vl1-l b~'lJ'eJ1VI1~L~btl'eJ-llOl1n~1~tJ'lJ~ n1~1J'lJbtl'eJ'lJ1'lJ'eJ1VI1~bb~::: 
'IJ 

~ 
'lJ1 bb~:::mlOll-J11Ol1n1J'eJ(;1L(;1tJ~fin1~fh~'(;1 bb'J'J Mucociliary ~l1lnn1~~(;1~l-J"lJ'eJ-l~1m[;]~:::"ll-w(;11'lJ 

it I I I it 

~:::1J1J'Vl1-l b~'lJ'eJ1"n~tJ'lJtJ-lhl bri'lJVl'Vln1Jbbtii(;1 b-n'lJ bl-J'Vlfi~ bl-J'eJ ~'J1-1'lJ~1J bn~'eJVl~ :::~1tJ-W1~1'eJ1'lJ 
'IJ 

.d4 Q.<'..:::::I d ~ a ~ .d..c:::. ..c:::. .oC:It. ..d 4. .<C:II

~1J'VltJ(;1bn1:::n1JL1J~I1l'lJCln(;1(;1'l!l-J 95 b1J'eJn"ll'lJ11l "lJill:::'Vlbl-J'eJfl'J~fl bl-J'eJfl'J~ IOl:::Cln(;1(;1'l!l-Jb~tJ-l 15 
ClJ ,... CIJ CIJ CIJ 

b1J'eJfb-n'lJ~ b~'eJn'lJb-n1L1J bn~'eJ"lJ'eJ-l L~~:::IOl:::~'lJn1Jn1ml1l n ~'J bri'lJ~'eJ'eJ'lJ ~-l bri'lJ~'Jl.l-l~~-l n1n~l-J 

~1'eJ~ (;1 n1~(;1 (;1~l-J"lJ'eJ-l~1~1J~:::n'eJ1J1'lJ~:::1J1J'Vl1-l b~'lJm~1~ ~~-llOl1 n~L~~:::bfl~'eJ'lJ~L1JtJ-l~1L~b~ n 
'IJ ., 

IOl:::~ n1~~'Jl-J ~'J n1J'eJ'lJ1l1 fl"lJ'eJ-l~1~~'lJ'Vl1-tJ c;1-ltJ'lJ,J~:::IOl'J'J n"lJ'eJ-l L~~:::~-lhl~ fl'J1l-J~1 fi'rul-J1 ntJn 
• q ~ .,• 

fl'J1l-Jbbl1ln[;]1-l"lJ'eJ-l1Jflfl~1'lJn1~(;1(;1~l-J~'lJ'eJtJn1Jb~f'l\bb~:::mtJ n1~'Vl(;1~'eJ-l"lJ'eJ-l Hursh J. B. 
q CIJ CIJ q 

m~n.yh1~11l:::~'JCln(;1(;1i'Jl-J1n~'lJ Six K. M. bb~::: Goyer R. A. (1972) tJ-l~1J~1n1~L~f1JI1l:::~'J 
'IJ 'IJ ., 

l-J1n~'lJl1 fl'J1l-J~l-Ji'lJjfn1Jml-J1 illL1J~~'lJ1'lJ'eJ1~1~ 

2.4.21fin1~~'l.J1~'VI~L.n1'l4i1.m1t1 
OJ 

fl'J1l-J bri'lJ~M"lJ'eJ-lL~~:::l1~'Vlfi~~IOl1 n~fi1'lJn1~f1J b-if1~h-l n1H L(;1tJ bbl.l-l'eJ'eJn L~b'lJ'lJ 
'IJ 

• 
., , 


2. n1~f1J b-n1'Vl1-l b~'lJL~~ I1llOl:::m:::IOl1tJL,JtJ-l btl'eJ b~'eJL~'eJtJ1-l~'J (;1 b~'J 


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

c 
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4. n1~fuLi1~1~1~~~~u~ 

5. n1~fULi1hJJl1rJl'WL~'ilu-rl'il~Vl1N• 

LL~:;L~'il~~~'W 1 ~'il'il'W~u~iJ~L~r1I1l~'il'W~'1'W'iln~~1rJ~~ L-rl'W L~~U~U~ ~1'W1L~rJ~ ~'1~LI1l'W 

~~dlrJ~ LL~:; LIOl'ilf~1Lt1rJ~ LL~:;~'il'tl'Wu~n~iJ~L~r1 I1lffi'W~'1'W'iln~(;)~~L~m'll'il~L~~:;mJ I A (1~. ~ 

LLn Ag+ TI') IOl:;Cln(;)(;)arUch'Wt..IU'I~11~L~n'ilri1'1~1mL~:;Cln'll~(;)'il'iln~1'1tl~~1~:; LL(;]~1~fub~'W
~ ~ ~ 

(Ag+) ~~iJ(11~~~~m~'il'il~l'WL~'ilL~'il Assents Antimamate LL~:;~'il'il'Wu~n~iJ~L~r1I1l~'il'W'W'iln 
~(;) 2 ~~ L-rl'W LLrlm~rJ~ ~11l~'il'WL~rJ~ LLU~rJ~ 11l:;~~ ~un LL~:;Ln~rJ~ 1Ol:;r;)n(;)(;)ar'Lll~,J'ilrJn~1

q q IlJ IlJ.. 

'lI'W~'1~'il'il'W 

2.4.2.2 n1~fuLi1~1'1m:;LL~L~~11l 
I " "', , 

n1m~:;1Ol1rJIOl1n n1~;(;)Ln~'ilL~~:;Vi~:;~1rJ-w11~hJ~~ Ltl'ilL~'il~'IJ 1 "'l:;Ln(;)'ilth~ 

~~(;)L~~ Lti'il'l1Ol1nL~~:;IOl:;~u~~~~~nuLtJ~~'Wl'WL~'il(;) Ln~'ilL~~:;~'W 1 IOl:;Qnri'ilrJ~~1rJL(;)rJiJ 

L~L~n~~1Li1~1LL~'W~ pH 'lI'il~L~'il(;)Un~LL~:;Ln(;)l'Jn1~l1lnl1l:;n'il'W Vollcids ~1-'il Volloids ~l'J~1~. ., ,., 
n~~'Wl1lf~~ ~'W'ilri flU r1~1~ Li~i'W dl (;) L~'il (;)'lI1~IOl:;n~'W'il'WJl1 r1U1'1 ~~ L~~1m(;)rJ'lIU~'Wn1~

~ . 

n1~'il'iln:nl~~ 
., , , 

LL~:;~:;~U'lI'il~ n1~~ ru L~mj1'l1'il'l~'il'il'W~1-'ilL~ L~ n~'lI'W1~L~ n~~ Liim-n'il~1'Wn1~ 
~ ~ . 

•.. 


~_____ .~,~_...._, ____ ... _ - ~_. __ M __ • ___ ~•• • • _~ _ 
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bYi~Ll'l.J(;I bb~::; b'Vl~ bb'W(;I uDmtl1 b'UYi1::;~~hh~'WL'Wbil V'l b~'el V'lLLV'l~ LL~::;"'l::;f1~'el~"'l'Wn~1 b"l!~;"'l ::;mtl 

'Zl1~~~iua]'el'W '51l-Jbn~u'W Glutathione Phaspheic Ester Lb~::;n'tll-J~il'VuJVi~rl-n'Wdj'W SH "'l::;. 	 " 
b;'ell-JnUb~'I-l::;b~'elU'el~n'Wb'el'W1"l!ar111t1L'WL"l!~; bf1niltll-J bL~::; b'l-l~n ~il~L~f1(;1~'el'W(N'W'eln 3 (;]'J 

"'l ::;bm::;'el£lu'WL~'el~l-J L"l!~; 'Vl'el~ bLV'l~"'l::;hl C1 n LLti n'el'el nbV'ltl"'l:::'el£l111t1L'WL"l!~; bbl-J~ mU'Zl~:::~l-JbV'lti 
IU 	 ~ \J 'lI 

2.4 .2.3 	 m~fUb-n1l-J1b(;ltl~V'lb-n1'Vl1~ ~'J'I-li!~ 

m ~V'l V'liULL~:::m m ~:::"'l1t1"lJ'el~ bn ~'el b~'I-l:::"'l1 nu1b'J ru~1~fu n1~~V'l"'l :::1~fu-n1 
" ~ II I 	 I 

n~1 bil'el~"'l1 n m~C1 nLLti n ~'JtlU1 LL~:::m~V'l V'liUVlhJ r1'eltl ~i!n"lJ'el~ ~~ (;InrucyfVlLfl V'l"'l1 n m~C1 n£I'elti 
"" " 

~'JtI~1 bL~:::mnbtlnbV'ltibU~~'WLL~:::L'el'W1"l!ar n1~'el'eln ~'Vlt"'l:::-n1 bri'el~V'lL-n1L~~'J'I-l'l1~LL~:::"'l :::·ih n~1 
I II I 	 I 

bij 'el~V'l L-n1 n ~1l-J b il'el bij'el L VltlU nun1 ~~V'l L-n1 L~'flU"1l'el~ Vl'el~• 

", , 
b~'I-l :::bL~:::~1 ~u~:::n'elUL 'Wm m Pl"'l::;C1 n'l-l1t1L"'l b-n11U~:::~l-JL'WLil'el b~'elU'el V'l ~~"'l:::hl 

" 
L-n1~"lJU'J'Wmnl-J (;I1U'elU~ l-J'el£l1~ ~'J V'l L~'J 'I-l1-'flC1 n V'l V'l-nu1'W ~:::uu1'1-l~ b~tI'W1'WU'elV'lLL~:::"'l:::n ~:::"'l1t1 

• " 	 " " 
'" I 	 I II I 

1uu~ b il'el L~'el~'W 1 'I-l1-'el"lJ~V'l'el'el n 1 'WU~~1'J ::;LL~:::U1~ m~~::;~1t1"lJ'el~b~'I-l::;1'W"lJ'el~ m~'JVl'el~111t11'W 

U'el V) 1~hl~ LL~:::1~ilm ~fn';-1 V'l~tl111Yi"ll'el~ n~1n n1~-nuci1t1"'l:::L~ l-J f1'J1l-J L-nl-J-n'W"lJ'el~~1~u~:::n'elu•" , , 
b~'VI::;1'Wu'flV'lLL~:::1'Wbil'elL~'el~'W 1 Ln~'el"lJ'el~'el~ih~tll-J 'J1'W1L~tll-J 1'Vl'Vl1L~tll-J ~(;I~'el'WL~tll-J 

bf1niltll-J (;I::;~'J LL~::; bbf1V'lbiltll-J ~::::~l-J1'WU'elV'l(;l1l-Jmtl• bti'el~"'l1nhj~1l-J1~C1~:::~1t11~'W"lJ'el~b'VI~'J 

111t1L'WU'elV'l 

~~~V'lum~~'W 1 LL~:::':Jfim~~V'l-nu~1~~1fi'ry"'l1n'Vl1~b~klm'VI1~ bb~::;n1~~V'liu"lJ'el~ 

'el~111f1 bV'ltl(;\'ell-J'Vl'el'W~~ ~~ ~V'l-n1J L-n11'W 11~ mtl"lJ'el~'el~111 f1bV'lm-n1 ~1'W"1l'el~ L~n 1 "'l1 m::;UU'Vl1~ 

L~kl'el1'V11 nL~ ::;'el'W11 1 f1"'l::; bf1~'elkl~1UU~ (;\'ell-J~1 L'VI ~'el~~'el£l1'WU~ b'J ru1n~L~m ':Jfi n 1 n -n1~ 11~mtl. 	 " " 

2.5.1 I!.J~ n~:::'VI'l.J"l.I'fl~~hJ~'fl~"l.I1l1'Vi'fl'W1~fJ• 	 . . 
, 	 " 

• 	 ~'WVl bb"lJ'J'W~'eltl'el£IL'Wm m Plil~~"JJ'W1V'l b~n bb~::;"lI'W1V'l1'V1 ru bV'lti ~'W~::;'el'el'l"lJ'W1 V'l1'V1 ru 
, 'U 	 ." cv 

"'l:::vh1~bfl V'lm~~::;mm~'fl~(;\'el~::;UU'Vl1~b~'W'VI1t11"'l~'J'WUkl ~'J'Wclkl"lJkl1 V'lL~n PM 10 ~il"lJ'W1V'lL~n. 
n~1 10 	1l-Jf1~'el'W "'l::;~1l-J1~m~ V'l~'elV'l~1'Wb-n11u~~~::;UU'Vl1~ b~'W'VI1t11"'l~'J'W'tl1~bb~::;C1~~l-J1'Wu'flV'l• 
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~':lLtI'We.J~Vi1L~Ln(?1L~rl'Vl1-:JL~'W'I-11tlL'"lLL~::;L~rl,j'fl(?1(;h-:J 1 L(?1tl ri'flL~Ln(?1m~~::;rl1tl L~'fl-:JLL~::;';i1~1tl 

L~'flL~'fl"JJ'fl-:J,j'fl(?1 'I-11nlJi'fuL'Wuhn cu~J1n'l-11'flL'W-rl,)-:J~::;tl:::L,)~1'W1'W 1 '"l:::~1~1~tl~::;~~L'WL~'flL~'fl 
,j'fl (?1 Ln (?1 Ltl'W~-:J r:i(?1'1-11'fl LLe.J~~'W1Ji' Vi1L~m~Vi1-:J1'W"JJ'fl-:J,j'fl (?1 L~'fl~,j~:::~'Vlfi1l1Vi~-:J Vi1L~'I-1~'fl (?1~~ 
~nL~U i1'fl1m~'I-1'flu~(?1 tl-:J~~Lll-:JVi'fl-:J LL~:::m'flm~Ln(?1L~rl"JJ'fl-:J~:::UU'Vl1-:JL~'W'I-11tlh Lti'fl-:J'"l1 n • 

LL~::;L~rl'Vl1-:JL~'W'I-11tlL'"l LL~::;'fl1'"lri'flL~Ln(?1L~rlvl1-:J 11Ji'LLri hrl,r,)L'"l~~L'I-1~,) L~rl,j'f)(?1U')~ 'I-11'fl 

L~rl~'W ~-:Ji1 e.J~~1'"l1 n~1~,j~::;n'f)u~,j::;u'W~1 nuc1'W'I-1~1tl"1!U(?1~ Ltl'W~'W(;]~1tl~1tl LL~-:J 'f)-:J r1,j~::;n'f)u• 
"JJ 'fl-:J ~ 'Wi1 rl,)1~ cr'WLL,j ~'f) 1:11 -:J ~1n~1 tlL'WLLvi ~ :::Lij'f)-:J~'W'fltJ nmh'WCJ ~~"JJ'f)-:J c1'W~ Ln (?1'"l1 nm'WVi 1 'I-1'W:::

• 'IJ' 

'fl(;]~1'1-1m~~ LL~:::Ln1=t(;]m~~~ ~-:JL'WLLvI~::;~'W~~'f)-:Ji1mnLnt"JJ,j"ru'l-11~~~1=t~Ln(?1'"l1nc1'W'"l1n. ~. 

~-:Jri'f)L~Ln (?1~~~1=tL'W~'W~~'W 

• 

• 

'l1n':J'Vlm Pl1~ (;]flJi'(;]~::;'I-1'l1nn-:J rl,)1~i~~'W1h::;'I-1~1-:J L~'f)L~rl~,j'W~1 nuc1'W• 

~(?1~-:J~'fltl~::; 9.5 LL~::;L'W 11 Vi.Pl. 2534 ViU~1~1~,)'"l'"ln'"l~i1~~~~tl1l1ViVi1-:J1'W"JJ'fl-:J,j'fl(?1~(?1~-:J~'f)tl 

~::: 23.3 ~-:JL~~~1n~'Wn~1L'W1I~~1'W~1 
L'Wntl-:J1'Wm~~n1=t1 d-'fl-:J,j"ru'l-11~"JJ1l1Vi'"l1 n~~~1=tL'W~1~,)'"l'"l~1'"l~ Vi. Pl 2535 "lJ'fl-:J LLVi'VlU­

~ . 
'I-1~-:J ')U(?11 Plm~~~~ '"l1nLNVimU1~~1~,)'"l ~1'W,)'W 264'W1tl L'WWt.!'Jtlvl1-:J 1 "JJ'fl-:J~1~,)'"l'"l~1'"l~ 

L(?1tl~1~,)'"l,j~::;.wi m~Vi1-:J1'W ,j~:;.wi m~,jl)u'1i-:J1'W'"l n'"l~ "'l(?1~ul)u'1i m~'"ln'"l~ -I')L~-:J m~Vi1-:J1'W 
u~:;.wi m~i~cr~~1~~~~1=t ,j~::;.wim~ll')tl uitlm~u1Ln rl m~(;]~,)'"li1-:J mtlL(?1tJ~ :;L~tl (?1'Vl n. 

• 'Vl~,)-:J'fl n ViU~1~1~,)'"l'"ln'"l~~,)'WL'I-1'1ii1'fl1~'fl~~:;'1-1~1-:J 30-39 11 LL~:;n'fl1~ m~,jl)u'1i-:J1'W'fl~ 

~:;'I-1~1-:J 1-4 11 i1~(;]n mn~ull')tl Ji'')tlL~rl~:::UU'Vl1-:J L~'W'I-11tlL'"l ~'flf-:J ('I-1~1tln-:J ~ll')tl~-:Ji1~n1=tcu::; 

http:L(?1tl~1~,)'"l,j~::;.wi


-'" '" ftllftllfln"14 ftallJ\ll "WI nn• J __ ., 

,",. tI. n1ll"mrUII1DI 

.. 

". 
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~'Whn'WJ'~u 90 tJ'WVl~1'W:W1 i'J:wnulJ~:WJ'J'tl1l1vm1J'.yi1-':)1'W"lJ~-.:)iJ~I'lL~~:w~-,:)VlJ':;~U¥~tI~::: 80 

LL~:;1l1'Yif-':)~'VlJ''J-.:)~nlJ mniJ~tI'WLLiJ~-.:)) ~-.:)¥~tI~:; 20 ~-.:) L~~LVltlU nU~l'ln"ll, n"lJ~-':)tJ'rlL~m n'W1'W 

iJJ':;"ll1 nJ'"lJ~-.:) nNL'Vl'Yi:W~1'WrlJ'1'WtI L~m n'W~-':)~1J''J''I tl'ltl LL'Yi'VltJ~ ru-':)~J''YiJ'nw L:Wfi1 ~~n n~ LL~:;, 
" , 
~, 

LL'Yi'VltJ~q)-':)~'JJ'Hl1 h~'Yi-w-':) 'YiULYltl-.:)¥~tI~:; 1.1 Lvh-w'W ~-':)-WU~1~1'lJ'1mJ't1'JtI~btltJ'rlJ':;UU 
" , 

'Vl1-':) L~'W~1t11"I ~~f-':)"lJ~-':) ~1J''J''I''I n"l J'~-':) n~1iJJ':;"ll1"ll'Wv\'JliJ~-':)¥~tI~:; 9 
'U 

"lJ~-':) tJ'rliJ~ I'l~n L~U"l1 n~'W~-':)¥~tI~:; 19 tl'ltl L~~ LVltlunu1'W~1 Lll~"ll:W LL~-':)"lJ~-.:)~-.:)~tJl'l'WrlJ'~'J J'J'rl, , 
" " I ... I 

LL~'J 'YiU~1lJ~l'ln1nLYltl-':)~~tI~::: 7 Lvh-w'W 'W~n"l1nlJLil~LmtlULVltluJ':::~~1-.:)Yl'WVl(;]1-':) 1 n'W'Jl~-':) 
" ,"

nN L'Vl'Yi:W~1'Wrlm~:;m:w ru"Yl~ LL~'J 'Yiu~1Yl'WVli'W1 'W (L"lJ 1'lJ'1"ll L'Vl~) "lJ~-.:)nN L'Vl'Yi:W~1'WrlJ'lJ~l'ln"ll n , " 
I I I "I 

"lJ~-.:)hrliJ~l'l~nL~U"l1n~'WLL~:::n1"ll~'W 1 ~-':)Vl~1'l ~~ ~~tI~:; 27 LL~:;r1~tI 1 ~1'l~-.:)~~tI 11'WYl'WVl 
I " I'" 

Vl~1-.:)~~nliJ"I1n1"l n~1-':) n~-':)L'Vl'Yi:W~1'WrlJ'~~ ¥~tI~:; 18 1'WL"lJ I'lYl'WVli'Wn~1-':) (L"lJl'ln~!Jf\!J'ru:;) 
" ,"

~~tI~:; 151'WL"lJI'lYl'WVli'W'W~n (L"lJI'l~1I'lnJ':::U-':)) LL~:::~~tI~::: 161'WL"lJl'lm:wru"Yl~ (~1Lll~U1-':)'Yi~) 

• 
• 

" " " " mJ'~ ru L~tI"lJ~-':)t~~:;.yi11,xLn I'l mJ'iJ'WLll~'W1'Wm m PI oW1 LL~:::~'W ~-':)-W'Wt~~:;L~~h-W'W~1:W1J'tl 
• 


'IJ ~ 


L-ir1~i1-.:)mtl:W'4~tJLL~:::il'l'r(;]1-,:) 1 mJ'~t~~:;L-ir1~i1-.:)mtl~1"l"l:;hJlJ m J'1'l~U~'W~-.:) Yi1-':)1'W 

L~ij~'WLtI'W~'J nJ':;~'W ~1-~ e.J~ m J'1'l~U~'W~-':) (;]~~1J'~~ LL~~1t~~:;~1 Lu'W1'Wm:W1 ru~-.:) n~1:W1J'tl 
• 'U 

LnI'lLtI'W~~l~ t~~:;~1:W1J'(lYi1iJljmtl1nutiJJ'~'W LL~:; DNA LL~:; RNA n1J'ri~1,xLnl'le.J~(;]~ 

'lIu'J'Wmn:w 1'l1U~~~:W LL~:;~1J'~'W 1 LtI'We.J~1,xLn I'lmniJ~tI'WLLiJ~-':)'Vl1-.:)i1-.:)mtl t~~:;m"llJe.J~1'W 
" , 

m J'~U~-':) L~'Wl"ll~LL~ :;e.J~ e.J~ I'l LiJ~ tI'W1'WLL4 ~I'l n L:n-.:)'lI~-':) mHi~tI ~'JtI mJ'm:;~'W'lI~-':)~1J'L:WI'l1-, 
~4 

U~~"ll:W 

" n1J'~~n~'Vli'll~-':)t~~:;1'WJ':;UU(;]1-':) 1 'lI~-.:)~I'l1' ~'W~~num1:W~1:W1J'(l1'WmJ'~I'l-ntILL~::: 
" 

mJ'-nu n1t1 ~1'W'J'W~ L~ rll'lJ'~'W1'WJ':;t7lui'W~ I'lVf1t1'l1~-.:)t~~:;LL~:;'Yi ~ ~nJ'J':W'Vl1-':)LrlmvHh rI'J1:W LtJ'W 

~~L~~-':):W1"l1nmniJ~tI'WLLiJ~-.:) e.J~"l1nt~~:;u1-.:)~tJ1-.:)~-.:)hJ~1:W1J'(lfn~11~ mnnI'lLtI'W~~ 
" ~tJ1-':) L~tlU'Yi~'W~-':) Ln 1'l"l1 n n1J' l~fut~~:;1'Wm:W1 ru~-.:) ~'J'Wm mJ'~~f-.:) LtI'We.J·~"I1 n mJ'l~fu 

" 
, " 

t~~:;1'Wm:W1 ru-w~tI Lti'WJ':;tI :;L'J~1'W1'W ~-.:)1'WnHlllJJ':;tI:::LLm'll~-':) mJ'l~fu"l:;llJLL~ I'l-.:)mm J' LL~:; 

•.. 
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" mnu'l.l~~iS!lf'l 

lf1'nnl~ful'l.lm1l.JL.jfl.J.jf'l.l~~'1 fi1[;J~'l.l 1 l-n'l.l ilmn~ ~~LtJtJl.J ~\j'l!lhr;1 LL~:; ,)1'l.l1L~tJl.J 1~ 
" " 

'ViU~1lU'l.l~1 ~~1lU'l.lr;1!li1'1mtJ L-n'l.ll~m rl'l.lllr;11 'l.lml.J1rui.i!ltJ 
,

n1n~l.J;'l.l"lJ!l'l~1 ~L'Vffhtll'l.l 

ml.J1 ruL~tJ'Il~ ni.i!ltJ'v'h 1 'IXLn!?1 m1l.J lU'l.l~~1~ 

~!l'l.l1"lJ'Vl1'1~fl1'Vi Ll,) !?1~!ll.Jfi~~l.J'll1 ~ m~~n~lL~ :;tlt6!4'tJ'Vl1'1;,)~'VltJ1 l-n'l.l !l1tJ L'Vi P1. 

m1l.J llL'l nr;11'1~1'l.ll~h~'l.lf ~fl1,):;Lfi~tJ!?1 f),)1l.J~l.J~'l.lfirlu'l~'Vf:;~'l.l 1 lL~:;f),)1l.JllJ~l.JVJmr"lJ!l'l 

'l~'Vf:;~ LLL'l n vl,) lU'l.l~!l!l'l.ll'l.l~:;uu;,)~'VltJ1n~'Vlfifl1'Vi r;1!lf),)1l.J lll'l.l~m!l'l'l~'Vf:; f),)1l.J lU'l.l~m!l'l 
" 'l~'Vf:;1'l.l~L'lt)l~tJ'I~ n~')tJ'l.ll.J ~!lm ~Vi11'lXm~Lt6!1'ru l~U'lL'l~ !?1~'1 m~~!?1 f),)1l.J~l.JUnU"lJ!l'l ~"lJfl1'Vi 

'U IV 'lJ q 

mtJ~'l.l~'1 m1l.J LU'l.l~m!l'l'l~'Vf:;il j;.J~Vi11 'IXL'l~'1.jf1l.Jr;1!l'Vlnnt6! n~~l.J'Vl1'1;,)~'VltJ1 j;.J~ ~1tJ ~!ln1nn!?1. " . 
tJ~mm"lJ!l'l'ltJ~~'l.lll~:;L~'l.ll6Jl~ Vi11,xLn!?1n1ntJ~tJ'l.llLtJ~'1'Vl1'1 m:;'J,)'l.ln1~~1 nl~:;ll.J L'l1U!l~~l.J 

• 'Vf1!lLn!?1tJ~mm~:;'Vf~1'1rl'l.lnU DNA ':111tJ~n1m~1tJ~'l.lf lL~:;n1ntJ~tJ'l.l'Vi~~m~l.J m1l.JLU'l.l• 
~~Lti!l'll.J1t6!1 n~1 ~r;1!l ~1 'l.l"lJU,)'l.ln'l nl.J L'l1U!l~~ l.J"lJ!l'l'l~ 'Vf:;"llil!?1~!l!l'l.l~U 

" ,.oC:t..d. I cv cv ...c:. .oC:t. . .c:::IIq 

j;.J~"lJ!l'l~1~'Vim'l.l!ltJnUn1~L'l!lU~'l.l!l'l"lJ!l'lmm:;L'l!l'Vi~1t6!t6!:;ln!?1 Diphasic (~m'l.l:;'Vl!?1
'lJ 

"lJ!l'l j;.J~'Vl1'1;,)~'Vlm Ln!?1'l!?1tJ~ m'l.l:;n1~!l!l n~'Vl't"lJ!l'l~~m) n1~~:;~l.J"lJ!l'l'l~'\!I:;~~1 LtI'l.l~l.J1 n In'l.l 

'Vi!l L ti!l'lt6!1n n1 nll'ln!l!l nl.J1 'Vf1!l'\!li.i1~ n1 ~fn~~l.J !?1~tJ"lJ!l'l n~Inn1~iun1tJ~mlJL~tJ'I'Vi!l 'Vf1!l. 
n1~!?1!?1~l.Jt6!1 nm'Vf1 ~~l.J1 n Ln'l.lltJVi11 'IXLn!?1n1 ntl'l.l~~ n1~Vi1'11'l.l~llJL~tJ'I'Vi!l"lJ!l'llL'lLL~:;n1~

'lJ 

n!?1"lJ,)1'1"lJ!l'l Bilary Vi11'IXIn!?1 n1 ~~:;~l.J"lJ!l'l 'l~'Vf:; 
, 
~ I 4 cvn1~~:;~l.J"lJ!l'l'lm'l:;~llJ~1ltl'l.lVi11'IX In!?1~~1'l.lL~!lL~!l L 'l.l!l'lt6!1 n f),)1l.JLLn'\!l~!l n1~m~ 

!?1~tJfl1'Vin~lnn1~iun1tJllJL~tJ'I'Vi!l L-n'l.l n1~~:;~l.JLLf)!?1LntJl.Jl'l.l1(;l '\!I1!ln1~~:;~l.J~un1'l.l~,) lt6!. . 
tJ!l!?1 LL~:;r;1!ll.J~ n'\!ll.J1 n L~'l.lL~!l!?1!l!?1vl'l.lmt6! Ln !?1t6!1 n m~~ :;~l.J"lJ!l'l L~'Vf:;~llJ'Vl nU"llil!?1 n1~'\!I1tJlt6! 

'lJ • 

" 
.. 

•.. 


http:n'\!ll.J1
http:n1~~:;~l.JLLf)!?1LntJl.Jl
http:Vf1!l'\!li.i1
http:LtI'l.l~l.J1
http:111tJ~n1m~1tJ~'l.lf
http:lU'l.l~!l!l'l.ll
http:nr;11'1~1'l.ll~h~'l.lf


• • 

2-18 

... 

•• 

, 

2 .5 .2 . f l'l:::n') (Lead) 

m~1~hJ~I~l'l:::~,)tmJ~ ')'WlVI 'k!l-JI'"l1 n!lIV11nb~:::~1 

0 .35 iJ~~nfl-J ~!lrj'W 1'Wil'1mtJ 0m'Y'"l:::'!l~~l-J~I~l'l:::~,) ~1'W'J'J')'Wm~bl-J l'lltJ!l~~l-J 5-10 

bU!lfb~'Wr;]"lJ!l'l~I~l'l:::~')~tJ1ln Ab.jh~ il'1 mtJ 1'W"lJ ru:::~ ~ ~~l-J~I~l'l:::~,)~~!lul 'Wm m Pl'"l1 n m~ 
~ ~ ~ 

~ ~~J.J!l1 m Pl~~~I~l'l:::~,)'"llmbVI~'1'lll-J'll'W~~UruVlIl-J~IlI,):::'VlI'1!l1 mPl 20-50 bU!lfbeD'Wr;] "lJ'WI~ 
'IJ ' ' '' , ~ ~ 

!l'W1l1 Al1 b~ n~'1'"l:::~ bb'W,) t Ul-J"lJ!l'l m~~ ~~l-J b.jh~il'1mtJ1~~'1~'W m m~vhtt~tJ b~tJtJ'V'j~'Wbn ~~'W 
q 'U 'U 'U 

b~!l~:::(;)tJb~!l~"lJ!l'l~thtJ (mVlrub'V'jPl'llltJ) ~~I"lJ!l'll'l:::~,)!lU~'1n~1 75 1l-JtAmfl-J/100 nfl-J 
'U 'U AI 'U 'U 

m~~~~l-J~I~l'l:::~,) 120 1l-JtAmfl-J6'W '"lln'Vjn 1 'Vl1'1m'"lbu'W~'Wl'l~ltJ1~ m~~~~l-J~I~f'l:::~')hl 

bn'W 60 1l-JtAmfl-J !lUl'W~:::(;)tJ~~!l'W.jJI'1U~!l~JltJ
" 

'"llnm~~n~ 'V'jtJ~1 A,)Il-Jbu'W'Vi'\j'~bn~'"lln~I~l'l:::~,) ~ 3 ~n'\j'ru::: A!l 

- m~U,)~Yl!l'lbbtJtJtAilA Gastrointestinal Cramps (Lead Colic) 

- (:.J~~!l~:::tJtJU~:::~I'Vl~')'Wn~I'1 bb~:::~,)'W~!ltJ'W!ln ';hN\n~hA~l-J!l'l~m~tJ'"llnVi'l:f' 

l'l:::~,) (Lead Encephalitis) Lb~::: hA~l-J'V'jIl'l~ij!l (Wrist Drops) 

- t~At~~l'l'"lI'1 (Anemia) 

~')'WhA1l'l hAA'JIl-J (;)'Wt~~ l'l~'1 bb~:::hA~ b~tJ')ntJVI~!l~ b~!l~ tJ'Ihl~ m~~:::tJ~bb'tl-n~~1 
~

• 
, 

bU'W(:.J~l-JI'"llnm~1~ftJ~I~l'l:::~,)l-J1 btl'Wb,)~I'WI'WVI~!lhl (Long Term Effect) 

1'Wb~n~1~ftJ~I~l'l:::~,)'"l:::~!llm~"lJ!l'lhAt~~l'l'"lI'1 bb~:::mm~'VlI'1~l-J!l'l ~')'Wmm~ 
.. ~w.J'Wlm~'VlI'1~l-J!l'l-if1 (Mental Retardation) bb~:::!llm~ Hyperactivity btl'W(:.J~l-JI'"llm:::(;)tJ 

"lJ!l'l~I~l'l:::~')1'Wb~!l~~'1 VI~!lbn~'"lln History of Lead Intoxication bb~tJ'IA'I~m~Ufb~tJ'I~'1 

4 

" 
~ , 

!l1 mnVl~lil~1 btl'W(:.J~l-JI'"l1 n m~1~ftJ l'l:::n') b U'Wb ,)~I'WI'W VI~!lb 'V'j n:::!l1 m~~w.J'Wlm~'VlI'1~l-J!l'l 

-if1 bb~:::mm~ Hyperactivity t.l1'"l :::LU'W~1 bVll1jl-J1 n n~1 bU'W(:.J~"lJ!l'l m~ftJU~:::'VlI'WmVlI~~~~I~ 

f'l:::~,)l-JlnVl1!lrj~~~'W~ftJu~:::'Vl1'W1~1~• 

0 .12­

I " I I" 

ml-J1 ru~I~f'l:::n')1'Wm m Pl~l-J1 n~'W~'1!lI'"l btl'W~1 bVll1j1~~I~l'l:::n')1'Wb~!l ~~'1~'W '"l1 n m~~n~ 

"lJ!l'l Thomus H. V. bb~:::Aru:::l'Wu 1966 1'Wl-J~fJ Los Angeles bb~::: California Yllm~~n~ 

b~!l~'"llnn~l-J(;),)!lUI'1f~~::: 50 A'W t~tJn~l-J(;),)!lUI'1bbm~nmPitJ!lu~~ntJrI'W'W (Traveled­
q os q 'U 

I I "", , 

freeway) ~,)'WUI'W"lJ!l'l n~l-J (;],)'ElUI'1l1 ~!l'lm PitJ!luln~ntJ'llltJ'Vl:::b~~'1 bt1'WYi'Wl1l1~~:::(;)tJ A,)Il-J, ~ 

, 
I " . I... ... ~• b"lJl-J"lJ'W"lJ'El'l ~1~l'l:::m btJltJl'1 bij'ElYlI m~l'l~,)'"l b~'El ~1'Wn~l-J (;],)'ElUI'1;1'1 ~'El'l (:.J~un n!J n~1 n~l-Jl1 
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n~~~'a~~~tllJ Cl'W'WiJ f"111~[;h'li611 n n~~ fl'W~mPltJ'a~1'W1~'J!'W~'W 1 "1J'a'lrr'l~'a'l~~f~ 
fl'JI~~~-w'Wfi"1J'a'lm~1 ru~11(;1:;~'J1'Wh'l nltJ tllJ1:;~lJm nlI"lL~m'alJ (Relation of 

Body Burden to Ambient Air Level) 1~iJnI1~n'jj1L~tJ Goldsmith J. R. LL~:; Hexter A. 

(1967) "I-llJ~1 ~1 L'U~tJ"1J'a'lm~1 ru~111;]:;~'J1'WL~'a ~"1J'a'l n~~ fl'W~m PltJ 'a rJ1'W'J!~'J!'WLL~:;n~~ fl'W~ 
~ \J q ~ 

iJ'aI~"I-lL~m-if'a'ltllJtJ'J ~m'W"I-lIi-m:; iJ~n'rtru:;LiJ'WLLlJlJ Logarithmic regression ~'1~n'rtru:;~ 

~'a~fl~'a'ltllJ~~nI1ntJ'll'W"1J'a'l Kehoe R. A. (1966) ~"I-llJ~11:;~'J~IL'U~tJ~111;]:;~'J1'WL~'a~ 

"1J'a'l n~~ fl'W~'a1 PltJ 'a rJ1 'W'J!~'J!'WiJ~I'arJ1 'W"l1'J'I 0.12-2.4 1~Lflmf~/~lJ.~. i611nm1~n'jj1n~~
q \J" 'tI 	 q 

lh:;'lI1n1 7 n~~ 	 ~iJ~JlI"1-l nl11~flJ~111;]:;~'J LtI'WL'J~I'WI'W "I-llJ~l~ Lij'a'l Pasadena ~~f~. ~ 

California LL~:;Lij'a'l 	 Philadelphia ~~f~ Pennsylvania iJ~IL'U~mn'W 2 l~Lflmf~/~lJ.~. L(;)tJ 
~ 

nl1V11tJ1i61 (JlltJ1'WL'J~1 24 i'JL~'1) ~'1~'1 2.1-6 .5 l~Lflmf~/~'J.~ . i611n-if'a~~~1~11mL~(;)'11iX
~ 	 ~ 

Li-1'W~1 nln~~~'W"1J'a'lm~1 ru~111;]:;~'J1'WlJ11mm I"l LtI'WL'J~I'WI'W mi61iJ ~~v'h1iXtl1:;'J!1 n11'W~'W 
. 	 ." 

VjiJ fl'Jl~ L-if~-if'W"1J'a'l~111;]:;tl'J1'WL~'a(;)~'1~'W LL[;\i611 nntJ'II'W"1J'a'l The United States National 
" 
~ 	

. " 
Academy of Sciences MtJ(;l1~Yi'W~I'Wml~~'Vl1'11::;lJl(;)';)'Vlm~lmn~~~'W"1J'a'lm~lru~11

q .u ~ 

-,-. 	 1;]:; ~'J 1 'WL~ 'a (;) hihi1 ~ i61:;~ 1i611 n n1 1 lv)'flJi611 n n 11~'a1 n II"lL(;)tJ 1'alJiJ fl'l L'U ~ tJ"1J'a'l~11(;1:;~'J 

tJ1:;~lru 2 Vl1-'a 31~Lflmfw~lJ.~. 

" . 	 . 
~~ L;j'aL~'a Karhausen 1~iJm1tJ1:;~1 rum1H~In11f{](;)~~~11(;1:;tl'J1'WL~ni61:;iJ~'1 25 LtJ'afL~'W(;] 

L~tJ"1J1 (;) fl'JI~~~i61:;LL1j'l LLtJ n L 'a'll~~I'a:;h~ ~1~11Cl~i61:;n'Wl~ 1'WL~ni61 :;iJ'eJ1;]11 mni611'ru L~lJL(;1~'1
~ 	 ~ ~ 

vh1iX Ln(;) n1::;lJ'J'Wm1L~ I;]llJ'a~;~~1 n (;l1~ltJ~htJ ~'1 ~~1iXLn~ml~ L~tJ'Il~~1 n n~11'W0VlC1J 

~~~~~I'W~~i6111rul~(;)'!.h L~'fl ~'a~1 n~'W lOll nntJ'II'W~"I-llJ1G-~1 ru~111;]:;fi'J~1 n 1 'W~'1ilJriltJ... ~ 

"1J'fl~L~n~iJ"I-l~~n11~~~(;)tJm~ Vl1-'a~~tJn~lmnl1 Hyperactivity syndrome L~nLVI~I~mi61iJ 
m~lru~11(;1:;~'J1'WL~'a ~~ln~1 40 1~Lflmf~/1 00 nf~ 1:;~lJfl'Jl~ L-if~-if'W"1J'fl'l l;]:;fi'J~tJ~'a(;).ntJ 

[;\'aL~mL~:;mmu
~ ~ 

t , 

, II 	 I I I " 

1'Wil~ nlm~n 'eJ'W(;111tJVl Ln (;)~'W~'J'W~ln Ln (;) tllJ1:;lJlJtJ1::;~I'Vl L;j'a~i611 n~111;]:;tl'JVltJ'WLtI'a'Wi611 n 

< •. . 
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2-24 

'lJl~1 EJ n~1U n ~ Lri~'el'l1-nvJYl1 LL~:;~ L~ n VI ~'elUnii:Jm EJ•m ~H'l1 t.lJ\J~'l L'1"1 ~1 :;\-n~1~J-J cr~"ll'e)'l 'J'l1OJ ~ 
'" " 

'lvJYl1 LL~:;~ L~ nVl ~'elUni'll'el'l'elumrur;1'l n~1'J L~'elJ-J~J11'1"1 L~'J~t.l LiJt.lai't.l t.l'el nlOJ 1 mrt.l~'lVi1 fOl'J1J-J, 

~num1,xnU~'l"ll'el'l LI'1~'el'lH LL~:;~t.l~h;i1'l 1 Vi11,xVf'el'lYl1~ l?11'1iJ-J LL~:;l1Plt.lfj~EJ~ l?1~'l ~'l'el11OJ LUt.l 

~1 LVI(;lVl~'l"ll'el'l mnn l?1'elU'1lLVI(;lVl1'l~ClEJt.lj;] LL~:; m ~1'1J-Jt.l11'1J-Jhj~:;l?1'J n 

U~:; LVI PI 'lVI EJ 'lJli:J n 1 ~9l?1Vi 1 J-J 1 (;l ~ ~1t.l1'1 ruJ11 'I"Im n 1 Pl1t.lU ~~EJ1 n1 PI 1'1 f'l LLm 1t.l11
ol3 , 

'I"I.PI . 2524 (;l1J-J 'I"I.~.1J. ~'lL~1J-JLL~:;fn'jj'1l'1ruJ11'1"1~'lLL'Jl?1~'elJ-J 11 '1"1. Pl. 2518 Ll?1EJ'el'elnLUt.lU~:;mPl• 
"ll'el-:)~1,rn'l1t.ll'1ru:;m~J-Jm~~'lLL'Jl?1~'elJ-JLL~'l"J11~ 1t.l~1"J1nIOJ1OJ1~LUn'jj'1(;l'elt.l~ 197 (1 D.I'1. 2524) 

~'l'l~i:J m ~n1V1t.ll?1~1 fOl'J1i..1 L-ifJ-J.]t.l"ll'el'l ~t.l~ :;'el'el'l (Total suspended particu lates) 1t.lU~~EJ1m Pl 

~1 L'U~EJ1t.lL'J~1 24 .ft''J LJ-J-:) i:J~1hhnt.l 0.33 J-J~. n./~1J.J-J . LL~:;~1 L'U~EJ1t.lL'J~1 1 11 n~1hhnt.l 

0.1 J-J~ . n./~u.J-J. (LlIt.l~1L'U~EJVl1-:)L~"ll1I'1ru(;l; Geometric mean) Ll?1EJ1.jjrjfim~tJl?1LLuu 

Gravimetric j;J'elJ-J1'l~i:Jm~9l?1Vi1J-J1 (;l~~1t.ll'1ruJ11'1"1'el1 mPl1t.lunmm Pl;t.l1Vll-l1t.l 11 '1"1 .Pl. 2538
ol3 , 

(;l1J-J 'I"I.~.U . ~'lL~1J-JLL~:;fn'jj'1l'1ruJ11'1"1~'lLL'Jl?1~'elJ-J U '1"1. Pl . 2535 Ll?1EJmJ-JfOl'Jul'1J-JJ-J~Vi'jj' ~1,rn, , 
• 

t.lLmJ1EJ LL~ :;LLt:.Jt.l m:;VI~'J-:)fjVlEJ1 Pl1~(;lf L'VI 1'1 Lt.lL~~ LL~:;~'1 LL'J l?1~'elJ-J 'l~i:J m~n1V1t.ll?1~11'1'J1i..1 L-ifJ-J 

.]t.l"ll'el'l~t.l~:;'el'el'l1t.lu~~mmPlL(;\EJLLU'lLlIt.l 2 "llt.l1l?1 ~'el ~t.l~'JJ-J (TSP) LL~:;~t.l"llt.l1(;\L~nn~1 10 , " 

~1J.J-J. ~1V1fu~1L'U~EJ1t.lL'J~1 24 .ft''J LJ-J'l LL~:;~1 L'U~EJ1t.lL'J~1 1 U i:J ~1 'll-l Lnt.l 0.10 J-JR n./~u . J-J. 

Ll?1EJ1.jjrjfim~tJl?1LLuu Gravimetric-High Volume ~'Jt.l~t.l"llt.l1l?1L~nn~1 10 'lJ-JI'1~'e)t.l n1V1t.l(;\1,xi:J 

~1'll-lLnt.l 0.12 J-J~.n./~u.J-J. ~1V1fu~1L'U~EJ1t.lL'J~1 24 .ft''JLJ-J'l LL~:;~1L'U~EJ1t.lL'J~1 1U i:J~1 

'll-lLnt.l 0.55 J-J~.n.l~u . J-J . Ll?1EJ1.jjrjfim~tJ(;\LL'JU Gravimetric-High Volume ~'lLL~(;\'l1t.l(;l1n-:)~ 

2.7-1 LL~:; 2.7-2 

J-J1 (;l~tj'1t.l1'1 ruJ11'1"1m mPl1t.lunm m Pl U '1"1. Pl . 2524 'l~n1V1t.ll?11'1 ruJ11'1"1J-J1(;l~tj'1t.l"ll'el'l
dB q q cl9 

~1~(;l:;~'J1t.lu~~mmPl ~1L'U~EJ1t.lL'J~1 24 .ft''JLJ-J'l i:J~1'll-lLnt.l 0.01 J-J~ . n.l~u.J-J . Ll?1EJ1.jjrjfim~tJl?1 

LLUU Wet ashing j;J'e)J-J1'l~i:Jm~n1V1t.ll?1l'1ruJ11'1"1l.J1(;l~tj'1t.l"ll'el'l~1~(;l:;~'J;t.l1Vll-l (;l1J-JJ-J1 (;l~~1t.l
,~ ~ 

I'1ruJ11'1"1'el1mPl1t.lu~~mmPl U 'I"I.Pl . 2538 Ll?1EJ1,xi:J~1'll-lLnt.l 1.5 J-J~.n.l~u.l.J . ~1V1fu~1L'U~EJ,• 
• 

LL~:; 2.7-2 

http:j;J'e)J-J1'l~i:Jm~n1V1t.ll?1l'1ruJ11'1"1l.J1(;l~tj'1t.l"ll'el'l~1~(;l:;~'J;t.l1
http:I"I.~.1J
http:VI(;lVl1'l~ClEJt.lj
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(;l1n-:J~ 2.7-1 l-l1(;l~~1'WJOlru1)1'\"1'fl1n1f3\1'Wu~~tJ1n1f3\'lI'f)-:JiJ~:;LVlf3\LVltJ tJ 2524... , 

"1I\j(;l'll'f)-:Jl-l~~1~ 

A1 L'U~tJ1'WL,)~1 

1 "1I.l-l. hhn'W 

A1 L'U~tJl 'WL')m 

8 "1I.l-l. hlLn'W 

A1 L'U~ tJ1'WL ') ~1 

24 "1I .l-l . hhn'W 

A1 L'U~tJl'WL,)~1 

1 tJ hhn'W 
.,..'" ... 
')Dn1~')(;l 

l-l~.n./mJ.l-l. l-l~.n./~U.l-l. l-l~ . n./~u . l-l . l-l~.n./~u.l-l. 

~l1fU'f)'Wl-l'f)'W'f) nL"1I ~ 

(Carbon Monoxide) 

L'Wb(;ln'"i''WL(;l'f)'f)nL"1I~ 

(Nitrogen Dioxide) 

-n~ LrJ'f)f1.(;l'f)'f)nL"1I~ 

(Sulfur Dioxide) 

~'W~:;'f)'f)-:J, 

(Total Suspended Particulates) 

brJb(;l LJOliJ fOl~'f)'f) n:n LL(;l'W'I1 (b'f)b"i1'W) 
, 

(;l:;n') 

50 

0.32 

0.20 

20 

0.30 

0.33 

0.01 

0.10* 

0.10* 

Non-Dispersive 

infrared detection 

Gas phase chemilumines cence 

Pararasaniline 

Gravimetric 

Chemiluminescence 

Wet ashing 

Vll-l1tJLVI(;l, * LtI'WA1L'U~tJVl1-:JL~'lI1JOlru(;l (Geometric mean) 

:;, 
..l 

~ 
5 
~ 
5 
2 
.~ 

a:: 
:$l 
~I 
:t> 
:;,.., 
:$" 
t::: 
~. 
:;, 

~ 
s: 
..l 

~ 
~ 

rv, 
rv 
U1 
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~1n'l~ 2 .7-2 ~1~~'ii1'WflruJl1'V'lmn1p\1'Wu~~tI1n1P\'lI!l'ltJ~:;b'Y1p\1'Y1t1 tJ 2538.. , 

~11lJ~Yh:t-

f'i1L~~rJ 1 -I'lLlJ~ f'i1L~~rJ 8 -I'lLlJ~ f'i1L~~rJ 24 -I'lLlJ~ , ..I ... 
rnL~fW 1 LVI'ilU f'i1L~~rJ 1 n-­ 1fimr[llr~"l1V1 

lJl'l.n./l'lu.lJ.I\'l'lu1U~1U1'hul lJl'l.n'/l'lu.lJ.Il'l'lU1U~1U\'l'lUI lJl'l.n./l'lu.lJ.I\'l'lU1U~1U\'l'lUI lJl'l.n'/l'lu.lJ.I\'l'lU1U~1U\'l'lUI lJ~.n'/l'lu.lJ.Il'l'lU1ui\1U\'l'lU 

n1'l!pnfu'ilulJ'flu'ilnl'l!l11 

(CO) 

34.2 30 10.26 9 Non-Dispersive 

infrared Detection 

n1'l!luLrnrL"lulV1'fl'ilnl'l!~ 

(NO) 

0.32 0.17 Chemiluminescence 

r11'l!'nfHvI'ilftVl'ilMl'l!Vl'" 

(S02) 

0.78 0.3 0.3 0.12 0.1 0.04 UV-Fluorescence 

yur'l)J 

(TSP) 

0.33 0.1 Gravimetric-High 

Volume 

YU'IlU1V1Lftnn1110 Wf'lr'flU 

(PM-10) 

0.12 0.05 Gravimetric-High Volume 

L'ilL'l!U (03) 0.2 0.1 Chenmiluminescence 

~1r[ll::n'l 

(Pb) 

1.5 Atomic absorption 

I Spectrometer 

'vllJ1m'vl(;j : f'i1P1'l1lJL;;lJiiu'Il'fl~n1'l! Pi1U'lru~f'I'l1lJv1U 1 U1rmml'l ~ru'vl~ij 25 'il~1'I1L'l!I'lL~rJ~ ,.. ­
rnL~ftmr'll1f'1ru[ll 

fa :. f'i1lJ1rnr:pu S02 m~rJ 1 -I'lLlJ~ 
• ....l..l , 

- 1,300 lJ~.n./ftu ... lJ. ~1'vl1UWUYllLlJLlJ1::; 

._- :-ltl J(~.¥..I,
- 780 )J~.n.lftu.)J. ~1\UUUn'lruYl'l (rJnL'JU IUWUYlLLlJLlJ1::) 

~ 
...J.., 
~ 
II: 
...J 

~ 
~ 
...J 

E 
'l:" 
t: 
::$l 
~I 
~ 
:a 
~.., 
II 
::$ 
t::
Sl_ 
[;) 
~ 
...J.., 
= ...J 

~ 
.cJ 

rv 
rv 
(J) 

I 
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, 
1?l'lJ''l'lYl 2.7-3' a..J'l1?lJ'~'l'W"lI'el'l~'W1'Wuntl1n1P1LL~'C1:::UJ':::LYlP1 

J.9 • 

0.1 lJ~.n./~lJ.l.J.1. ~~'W 

2. t'I~f"mlJ1m 

Primary standard levels - 751lJtl'\mflJ/~1J.lJ. (1 ti) 

- 260 llJtl'\mflJ/~1J.lJ. (24 'lIlJ .) 

Second standard levels - 60 llJLl'\mflJ/~1J . lJ. (1 ti) 

- 150 llJLmnflJ/~1J.lJ. (24 'lIlJ.) 

Filtration collection 

Light scattering method 

Piezoelectric microbalance method 

p-ray attenuation method 

Geometric mean 

1151lJtl'\mflJ/~1J.lJ . (24 'lIlJ .) Arithmetic mean value 

50 llJtl'\mflJ/~1J.lJ . (6 L~~'W) 

4 . W1~~ 60 lJ~.n./~1J . lJ . (Lll~tJ 1 ti) High-volume Air Sampler 

• 150 lJ~ . n ./~1J.lJ. (Lll~ tJ 1 -J'W) 

0.15lJ~ . n./~1J.lJ. (Lll~tJ 1 -J'W) Quartry Piezoelectric 

•
• 

0.50 lJ~.n./~1J.lJ . (1I1~~(i)L'l~1) 

0.26 lJ~.n./~1J . lJ . 

Crystal Method 

Gravimeter 

TSP : 260 llJLl'\mflJ/~1J.lJ. (24 'lIlJ .) 


: 90 llJLl'\mflJ/~1J . lJ . (1 tl) 


PM lO : 150 llJLl'\mflJ/~1J . lJ. (24 'lIlJ .) 


50 llJLl'\mflJ/~1J.lJ. (1 u) 

AS 2724.3 

AS 2724.6 

High volume sampler 

Graviametric method 

SPM : 260 llJLl'\mflJ/~1J.lJ . (24 'lIlJ.) High volume sampler 

: 751lJLl'\mflJ/~1J.lJ. (1 11) 

11. "l~n 0.15 lJ~ . n./~1J.lJ. (Lll~tJ 1 11) 

0.30 lJ~ . n./~1J.lJ. (~ll~tJ 1 -J'W) 

0.1 lJ~.n./~1J . lJ . (Lll~tJ 1 -J'W) 

TSP : 0.33 lJ~ . n./~1J.lJ. (Lll~tJ 1 -J'W) 

: 0.1 lJ~.n./~1J . lJ . (Lll~tJ 1 11) 

PM lO : 0.12lJ~.n./~1J.lJ . (Lll~tJ 1 11) 

: 0.05 lJ~.n./~1J.lJ. (Lll~tJ 1 11) 

13.1vm Gravametric-High volume 

•
, 


http:lJ~.n./~1J.lJ
http:0.12lJ~.n./~1J.lJ
http:lJ~.n./~1J.lJ
http:llJLl'\mflJ/~1J.lJ
http:llJLl'\mflJ/~1J.lJ
http:llJLl'\mflJ/~1J.lJ
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... 


, 
- Q 1_ 

n1~'J(?)'Ylbbj;]mn:m'U 

.. 

• 


Alth'U~~b~iOl~ ~Cl1ilhJ~'rtru~n'lj{)f\lnlJ:; ~Cl1il~Cl1'Ub~1'J1l1 ~Cl1iln~~1.J~UtJ~';j'Ylm ~~~­

';j'Yl bb'~:; ~ Cl1ilm~!lj;]UtJ~';j'Ylm 1J1'1'U1 ~1J~1iJbb'U'JLtJ~ A'I~ b1J'U~'J'U~1n b~!lbYltJ1Jfi1Jrl1~1j;]~­

nN b'Yl~~Vl1'UA~iOl:;iJrl1~'1~ (?)L'Uj;]!l'Ub.n1 b~!liJ n1~iOlniOl~~1J ~'1 bb'~:;mn1 PlU'IhJ r)!ltJiJ'Cl~~(?)
• 'lJ • 

" , 
V11L~bn (?) n1~~:;~ ~"lI!l'l Ar)'UiOl1 n1!l b~tJHltJ'U!Pl 'U!l niOl1 m1'UniOl m~~YliJ n1n~J11VI~b1J'U~1'U'J'U 

~1n 1 riV11L~bn (?)Ar)'U b"ll'U r)'U'Cl!ltJ n~:;'Yl'l ~1Jm~1 ru~'U~'1 n~1'1.l n~!l[]1'1 b~'Ul~-n(?) (~1'IJn'l1'U 
, 

.. Aru:;n~~~n1~;:q'l bb'J (?)~!l~bb~'1"ll1~, 2531) 

http:Uj;]!l'Ub.n1
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..
• 

~'IJ 1 iJ rh ~'1n~'UJi ~~!i'IJ b~'elYi'"li ~ruiLmuu b Viuu ~'Cl~:;'\.di\l~'el\ltJ 'WU~i~,) 1 hh:;iJ r1,)i~ 

Lb~n~i\ln'IJ L~mj'elU Um~'lJrJi'IJlh:;~~i LL'Cl:;Lm,)~i"1! '"l:;iJmi~LL~n~i\ln'IJ~in n~i,)~'el
'IJ 

", , 
~'Clnt~~~,)'"lt)1?l1'IJtJ 'W.P! . 2530 rJi'IJlh:;~tJiiJ~ib'U~mE~iru~'IJ'Cl:;'el'el\lb'U~U 0.2 ij'Cl~n¥~~'el

'IJ , 

, , 0­

'ClnUip!nb~~~ LL~1'IJtJ~'el~iiJ~iL'U~mU'IJ 0.52 ij'Cl~n¥~~'el'ClnUip!nL~~~ ~\I~\I~'lJn~i 2.5 L'Ylt 
'IJ 'IJ 'IJ 

7 

~mlJ ~'el~iUn\li'IJ~\lbb,)I?l~'el~ rJi'IJ~i'jj"!Jf\!~ru:; ~m'IJb~i,)fli ~'Vlm~U r1~Ui'IJ~~L~'"l (1'IJ'IJ 

~"lJ~~'Vl (l'IJ'lJUi\l'IJi LL'Cl:; ~'Vlm~UM~'IJ'Vlnn'jj"~ 'Wu~i'elrJ1'IJ"1i,)\I 0.13-0.17 ij'Cl~n¥~~'el'ClnUip!n 
"" III 'lI 'lI 

'VI'Cli'IJ'VI'Cl')\I ll'El~t.<h~')'"l bb~'lJP!1- (l'IJ'lJth~\I biJ'El\l WWin~~'f.l~ilU~~'Vlm (l'IJ'IJ~1!~~vi ~m~ll'El~ 

~i~,)'"l~U~i~~i\l (1'IJ'IJ'W~:;~L~~ rJi'IJ~:;'Wi'IJr1,)iU (1'IJ'IJ'W'VI'Cl LUfi'IJ (1'IJ'IJ~'Cl~ bb'Cl:; ~'W~:;m (1'IJ'IJ, , 

L'"l1-t1Jn~\I '"linnt~(;l~,)'"lt)1?l 7 ~mlJ (Um~'IJ~Ui\l~i1J LL'Cl:;~'W~:;m) 'W'U~im~iru~'IJ'Cl:;'El'El\liJ 

m~ i ru~\I~i n LL'Cl:; Ln 'IJ~i~i (;l~~i'IJr1 rufli'W'ElI nt p!~~ i Un\liklf1i'VI'IJ1?lH ~\lU1\1 LL"'\liJ ~i ~\I LU'IJ 
'U cl9 " qJ 

3 L'Ylt~l'El\l~i~i(;l~~i'IJ"1 ~'El rJi'IJLm,)~i"1! LI?lU~i~t)1?l1~'ElrJ1'IJ"1i,)\I 0.53-1.45 ij'Cl~n¥~~'El
d 'IJ 

http:0.53-1.45
http:0.13-0.17
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" , 
',mu1 PlnllJ(;lnb~~U1'1 bb~'1ihb'W'dL~lJ~'1~'Wl~'elbV1t1UnUtJ 2531-2532 Ulbbri Cl'W'Wn'llUnUl tJ1'W 
'II 'II ," 
, 

~-.lll'l(?J~'ellJ, 2534) 

AlU1'W~ lJ b~"'l"1 ~ mtJhh1j'rutJn1~,{Jf'J)'ru~ ~mu~m'Wl~1'lfl1 ~ mtJmlJ~ f;JtJtllJ';j'Vltl1 ~~lJ­

';j'Vl lb~~~ mUmlJ'el(;ltJtllJ';j'Vltl1 U1'1'W1 ~U~1mlJ1 ru~'W~~'el'el'l1'W'J:i':i'tI1 m Pl'eltJ1'W"11'l'l 0 .13­
CI CI CI 'U 

0.23 ~~~nflJ(;]'el~nU1PlnllJ(;l:i' ~'1~'1n~1lJ1(;l:i'~1'Wb'U~tI 1 tI "lI'el'l~'W~~'el'el'l~~1iln'l1'W"1 ih"''W(?J
'U ~ d.9 <II 

" ,
H bb~~'Vln~ muiJ lb'W'd L~lJ~'1~'Wl~'elbV1t1Unuti 2526-2533 

• 'II 

e.J~m:i'(;l:i''d'''lt)(?JmlJ1ru~'W~~'el'el'l1'W'el1mPl'''l1n~mU(;l:i''d'''lt)(?J 9 ~mu U'ellJ~1:i''d'''l• 
" U:i'~(;l~1 Cl'W'Wn'llU:i'1:i'fl U'ellJ~1:i''d'''lbtl1'dn'll Cl'W'Wbtl1'dn'll ",il1~1iln'l1'W~(i~bb~'1'll1~ n'W'W 

'II 

"'~1'W"'~'l'l U'ellJ~1:i''d'''lbb~'WPl1- n'W'WU1Nb~'el'l "'~1mlJ'el(;ltJtllJ':j'Vltl1 n'W'W~"lIlJ':j'Vl ~tI1lJU'ellJ 
CI "" It" 'U 

~1:i''d'''l~'J~1lJ,x1'1 n'W'W~:i'~~blJ:i' tJ1'W~~~1'Wm1t1 n'W'W~",~Ltlfl'W n'W'W~~lJ bb~~ n'W'W~~:i'~tI1. . 

~tI1lJU'ellJ ~1:i''d'''l~U~1lJ,x1'1) iJmlJ1 ru~'1bn'Wn~1 f011lJ1 (;l:i'~1'WA tl..lfl1~'el1 m Pl b'U~tI 24 -ff''d LlJ'I 
'U 'U cI.9 q 

~'1U1'1~ mtJ(;l:i''l'''lt)(?JiJ ~'W~~'el'el'l~'1 bn'Wn~1lJ1 (;l:i'~1'W"1 2-3 b'V11 L(?JtI~ mu~ (;l:i''d'''lt)(?J lrJlf011~'1~ (?J.. 'U..., 'II'U 

~'el tJ1'Wbb~'WPl1 Cl'W'WU1Nb~'el'l ~'1t)(?Jf011b'U~tllrJl 0.70 ~~~nflJ(;]'el~nU1PlnblJ(;l:i' :i''el'l~'1lJ1~'el
, 'II 

I I '" II I 

tJ1'Wbtl1'dn'll ~'1t)(?Jf011 b'U~tllrJl 0.68 ~~~nflJ (;]'el~nU1PlnblJ(;l:i' 'W'eln"'l1 nu ~U~1U1'1~'WV1iJ 
'II 

I" I I 

bb'W'dLillJb~lJ~'W b~'elbV1t1Unuti 2530-2533 ~'11rJlbbri tJ1'Wbb~'WPl1 n'W'W~"lIlJ':j'Vl bb~~ tJ1'W'J1'1~1fl 
• • 'II 

• 

•w 
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•• 

LtJ1'Jn"ll rJ'W'WLtJ1'JJ'1"ll L~;(7l'VlJ'1L'J~ rJ'W'W~'Y'lJ':::tJ1 LL~:::h:)'Y'ltJ1'lJ1~nJ'-:JL'Vl'Y'lA1~L~tJ'W rJ'W'W~~l-J• 
'Y'l'lJ~1 ml-J1ru~'W~:::'e)feNL'W1J1L'Jru1l-JrJ'W'W~1'W,JJ':::t?l~1 LtJ1'JJ'1"ll ~~l-J ~'Y'lJ':::tJ1 iJ'Vll-J1''W iK'J'VIl-J1n. .
~ 

'e)~ ~'lJ1L'J ru~mu'WJ'1"ll.n{)U1'W~ ~I L~'"l 1iJJ'~rutJJ'1~nf"\jJ'ru::: LL~:::~1,rn-:J 1 'W'WbtJ'lJ 1tJ LL~ :::LLeJ'W 

~-:JLL'J(7l~'e)l-J ~'J'Wl-J1narn'e)~L'W"ll'J-:J~~'VI'W1'J ml-J1ru~'W~:::'e)'e)Wu~tJ 24 i'Jbl-J-:J 'e)~L'W"ll'J-:J 0.09­

1.53 ij~~n~l-Jt?l'e)~n'lJ1P1rlLl-Jt?lJ' ~-:JLn'Wl-J1t?lJ'~1'WiJJ':::l-J1ru¥'e)tJ~::: 53 "lI'e)-:J~1'W'J'WA~-:J~t?lJ''J'"l1'(7l
~ ~ 

LL~:::~ '"11 Ln~LAtJ-:J rl'lJn1J't?lJ''J'"l1'(7lL'W1l 2535 

- eJ~ n1J't?lJ''J'"l1'(7lA ru.T11'Y'l'e)1n1P11l-J L~'W'Vl1-:J'"ln'"lJ'. 
eJ~n1J't?lJ''J'"l1'(7lml-J1ru~'W~:::'e)'e)-:JL'W'e)1n1P1 '"l1n~rJ1Ut?lJ''J'"l1'(7l 15 ~rJ1U ~'e) nJ'l-J­. 


, ., 

.. U-:Jfi'lJA~ ~mm~yh~'e)tJ'lJ1-:J~"li'W iJJ':::t?l1l1 LtJ1'JJ'1"ll ~1,rn-:J1'W~~~LLvi-:J"ll1~ 'lJ1-:J~1Jl bJ'-:J!StJ'W 
~ ~ 
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" ... 
dJ'UU~Vl1-vlrwLLNn~1~1n.JI"rw~'U 1 b(1ltJL'U~1:;u·h(mihJbl'U'UIDl:;ih:;~um1l.J~'ULL~'1~'1n~1Y;'U 

~~'J '1.1J b(1ltJ ~'J1l.JLojfl.Jojf'U"lJ'eN ~'U~'Jl.JL'U~tJ 24 -B''J bl.J'I ~'1~ (1lU1L'Jru1l.Jbl'U'U~'J'Ul.J1nlDldjrhLn'U
, 'U , 

l.J11?l~~1'U U1L'Jru~ijUruVl1~'U~'Jl.Jl.J1n~~(1l HfLLri lh:;I?lJ1 bl'U'U~1"JlUnUl ~'e)'1~'Nl.J1LrJi'LLri bl'U'U
tIS IV q q IIJ 

... 
o 4C:\ 0 cv oIC:jj_ I ~ oQ, 

nl.J~1LLVI'I bl'U'ULm'Jn"Jl LL~:;bl'U'U'e)M1l1~ 1?l1l.J~1(1lU 'U'e)nIDl1n'UtJ'II?l~'JIDl~U'J1 un'Jru~l.Jbl'U'U 

"1J'e)'1n~'1L'Vl~"1 ~'J'Ul.J1mrnl?l~'JIDl~U ~'U"lJ'U1(1lL~nn~1 1 0 Ll.J~~'e)'U ijml.J1ru~'11'U'll'J'I~~VI'U1'J 

lh:;l.J1ru L~'e)'Ul.Jnn~l.J 1Dl1nn1~I?l~'JIDl.r(1lUnn!l~1 ~'U"1J'U1(1lL~n1l.Jbl'U'U b(1ltJl'UU 2536 I?lnlDl~U 

ri1e:J'U"lJ'U1(1lL~n 24 -B''Jbl.J'I mJ1'U'll'J'I 29.5-206.0 Ll.Jbmnfl.Jr;i'e)~nU1PlnLl.JI?l~ b(1ltJl?l~'JIDl~Uri1
, 'U 'U 

l.J~-W')j- m:;'Vl~'J'I~'VltJ1Pl1~l?lf L'Vl~b'Ub~~LL~:;~'1LL'J(1l~'e)l.J, 2537 LL~:; ml.J~'Ju~l.Jl.J~-W')j- m:;'Vl~'J'I, 

~'Vlm-Pl1~l?lf L'Vl~b'Ub~~LL~:;~'1LL'J(1l~'e)l.J, 2538) 

, , 

~:;~mt1 'e)tJl 'U'll'J'I 0 .1 0-0.14 n~~nfl.Jr;i'e)~nU1PlnLl.JI?l~ ~'1~'1n~1 ri1l.J11?l~~1'U"1 LL~:;u1L'Jru-vl
qJ CIJ CIJ d.9 

... 
1Dl:;'e)tJl'U'll'J'I L~'e)'Ul.J nn ~l.J-nl.J1l1~'Ufi 'U'e)nIDl1 nt1I?l~'JIDl~U~1U1L'J ru1l.J bl'U'U"lJ'e)'1 nN L'Vl~"1~'J'Ul.J1n 
'U' , 

lJnl?l~'JIDl~u ~'U"lJ'U1(1lL~nn~110 Ll.Jm'e)'U ijml.J1ru~'11'U'll'J'I~~VI'U1'JU~:;l.J1ru L~'e)'Ul.Jnn~l.J 

- ~~n1~1?l~'JIDl.r(1l~ru1l1~mn1Pl1l.J L~'U'Vl1'1lDlnlDl~, 

~~n1~I?l~'JIDl.r(1lml.J1ru~'U~:;'e)'e)'11'Umn1Pl 1Dl1n~mill?l~'JIDl.r(1l 17 ~mil ~'e)~mil, 
, ... 

LYHhtJ'e)tJU1'1~-n'U u~:;1?l1l1 LtJ1'Jn"Jl ~1l!n'l1'U~(i~LLtA'I"Jl1~ U1'1~11l ~'VltJ1~mJ1'U~l.JL~IDl"1 
'U 'U 

• 
• 

http:L'Vl~"1~'J'Ul.J1
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.,. 

fln1J1 P1nLl-J I?l~ ~~ Ln'Wl-J11?l~~1'W'Vln~r:lTW 1J1-L'Jru~iJuru"n~'W~'Jl-Jl-J1n~!:l (1J l~LLri t:l'W'W~1l-J ~1LL"''l 
•.. qJ I!S q QJ q q 

" ~'El'lfl'll-J11~LLri 1J1-L'Jrutl~:;1?l111 t:l'W'W~1"Jltl~1Ul t:l'W'W~fll-J t:l'W'WLm'J~1"Jl t:l'W'WiDlffl~U'Vl'J'l~LLfl:;
'IJ 

, 
~~n1 J'(?1J''J~tjV)f) ruJl1~'El1 n1 P1~'El'l nJ''l LVl~l-J"'1tJf)J' ~1J~1 f)'J1~1 L;]l-J;]CU61J'El'l (?1::;n'J, , 

",
'Vl1'ln1~iDl~1iDl~ (1?l1n'lVl "11-5 - "11-7, Jl1rlt:.J'W'Jn"1l) iJ~1tlfl:;L~tl(1Jl~~'lil 

rllti1'W!:ll-JL~iDl'1 ~millt1~~ru~n~iJf\J~ru:; ~mil~m'WL~1'JJl1 ~milml-J~~Utll-J';)'Vlm ~1l-J­

';)'Vl LLfl:; ~milml-J'ElI?lUtll-J';)'Vlm 1J1'l'W1 ~1J~1ml-J1rul?l:;~'J~I?l~'JiDlt)(1Jl~L'U~tl 24 -B''Jbl-J'l 'ElrJ1'W 
, , 'IJ 

" 
12 ~mil ~'El rJ1'WtI~:;1?l111 rJ1'WLm'Jn"ll rJ1'WLL~'WP11 ~1,rn'l1'W~(l~LL'I"'l"Jl1~ ml-J'ElI?lUtll-J';)'Vlm

'IJ , , 

~~~:;m LLfl:;t:l'W'W~fll-J ~1J~1ml-J1 ru~1~1?l:;~'J~ Lrln:;",1~iDl1 n'Vl n!:l mil iJ rh ~1 n~1l-J11?l~~1'W'1, ~ 

L'U~tl1'WL'Jfl1 24 -B''Jbl-J'l LLt?1~Lm'Jn"Jl'El~1'WLnruSY]~~'ln~1~mil~'W 1 ~'El ri1L'U~tl 2.29 LLfl:; 3.01 

" .. ll-Jbmnfl-Jt?1'Elfl n1J1 P1nLl-J I?l~ 2530 LLfl:; 2531 1?l1l-J~1~1J rJ1'WtI~:;1?l111 LL~'WP11 LLfl:;~fll-JiJri11n~
'IJ 'IJ 
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,.. 

, 

t:.J'i'l n1~I?l~'J'"ltjVl fl'Jl~ L.jj'~.jj''WI?l:::n'J1 'Wm n1 PI 
, 

q~ 00.-' .<::110 2,1, tr Q Q..o' 2,1 a 
~ m'W fl'el ~1'Wn'lI'W~'lLL'J Vl'i'l'el~ tn'W~I~D~\!~ru::: ~ m'WL~I'JIlI 'J'Vltn'i'ltJfltUI'W~~ LVl'"l'1 ()'W'W 

~"lJ~~'Vl ()'W'WUI'l'W1 LL'i'l::: ~'Vltn~tJfl~9'W'Vlnn~~ Y'lU~I'Vln~miHhn~lru"lJ'el'l~I~(91:::~'JL'il.~tJ 24 
q q III q 

" 
l.h:::(91v'1 ()'W'W~I"l!U~lm il'el~~I~'J'"lLtn'Jn"l! ()'W'WLtn'J~I"l! '\-I~I~I,rn'lI'W~n~LL~'l"l!I~ ()'W'W

'" 

7 

tJl'W~:::Y'lI'Wfl'JltJ ()'W'WY'l'\-l'i'lLtJfi'W ()'W'W~'i'l~ LL'i'l::: ()'W'W~Y'l~:::m '"llnn1~I?l~'J'"ltjVl Y'lU~lm~lru 

.. ~1~1?l:::~'Jl~Ln'WI"iI~II?l~~I'WL'Yl~tJ1'WL'J'i'l1 .... 24 i'JL~'l L-n'W tJl'WLL~'WPl1tjVllc;)1'W-n'J'l 4.97-6.41 

1~Lflm~~(;]il'i'l nUIP1nL~(91~ (m~ fl'JU fl~~'i'l~~ 
'" q 

m:::'Vl~'J'l~'VltnPlI~ I?lf L'VlflL'WL'i'lULL'i'l::::~'l LL'J Vl ­

• ~'el~, 2534) 

~'Vltn~tJfltUI'W~~L~'"l'1 ~mi11u~~ru~n~Df\!~ru::: ~mi1~m'WL~I'JIlI ~mi1mm~I?JUtJ~­

~Yltn ~"lJ~~'Vl LL'i'l::: ~mi1m~'el(91{jtJ~~'Vltn UI'l'W1 Y'lU~lm~lru(91:::~'J1'Wu~~tnn1P1L'Yl~tJ 24 
q q qq . 

L~~'i'lVl'i'l'l Lti'el'l'"llnn1~v'I~I~'WLU'Won'WU~I~(91:::fi'J~IH 
- t:.J'i'l n1~(91~'J'"ltjVl flruIlIY'lmn1Pl1~ L~'W'VlI'l'"ln'"l~1'Wm'l L'VlY'l~'\-II'Wfl~ 

q , 

e.J'i'ln1~I?l~'J'"ltjVlm~lrul?l::::~'J1'Wmn1Pl '"lln~mi1I?l~'J'"ltjVl 9 ~mi1 ~'el il'el~~I~'J'"l 

U~:::(91~1 ()'W'Wn"l!U~I~Il il'el~~I~'J'"lLtn'Jn"l! ()'W'WLtn'Jn"l! '\-I~I~I,rn'lI'W~n~LL~'l"l!I~ ()'W'W
'II 
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-. 
"'~1U"'~,)'1 il't)iJ~1:r,)"'lLL~UP11 (lUUU1t'lL~'t)'1 ",ihnnJ~~~mJ~'Vlm (lUU~~:W~'Vl ~m:wil't):w ..• 
~1:r,)"'l~q,J~1:W~1'1 (lUU·M:::~L:w:r rhu~:::YnUm1t1 (lUUY'l"'~~tlfiu (lUU~~:W LL~::: (lUU~Y'l:r:::m, , 

~m,13:Jrl1 ~1n~1 ~1:W1 ~:rti1U (m:Wrl,)1.m:w:w~-W11 m:::'Vl:r,)'1~'VlmPl1~~f L'Vlrl~U~~tiLL~:::~'1LL,)l1l-... . 
~'t):w, 2535) 

n11!Jf\!HU::: Y'lU~1~1L'il~tl1U 24 i')~:w.:) 't)~1U·lh.:) 0 .13-0.24 1:WLrlmf:w(;]'t)~nU1PlnL:W!11:r ~l1ltl 

~1n~1~1:W1~:rti1U"1 LL~:::~11l~':)1.h::::W1ru~'t)tI~::: 30 L~'t)LY;tlUnutl2534... 

(:.J~n1:rm,)"'lt3'l1lrl,)1:WL-if:w-ifu~:::~')1u't)1n1P1 "'l1n~mtJ.m,)"'lt3'11l 8 ~mtJ. m:W~1:r')"'l 

(lUUY'l:r:::n:w 1 ~:r'lY'lmu1mi.h~m:w~:w ~tI~ (lUUY'l"'~ ~tlfiu il't):W~1:r,)"'l1.h:::~~1 (lUUn"lli.Jnm
'IJ 

il't):W~1:r,)"'lLm')n"ll (lUULm'):r1"ll ",il1~1t!n'l1U~()~LL~'1"ll1 ~ (lUU"'~1U"'~,)':) il't):w ~1:r')"'l• 
LL~UP11 (lUUU1:r':)L~'t)'1 ~NY'lmU1"'ln:r':)L'VlY'lrl1~L~tlU (lUU~~:W LL~::: L~~l1l'VlnL,)~ (lUU~Y'l:r:::m, , 

0.2-1 .5 

:r1'I~t!Jf\!:rru::: LL~:::~mtJ.~mUL~1,)Jl1 Y'lU~1rl,)1:WL-if:w-ifU"lI't)'1~1:r~:::~,)L'il~tI 24 i') ~:w.:) ~~:r')"'l 

t3'11l1~'t)u1u-rl').:) 0.05-1 .03 1:W~rlmf:WJ;]'t)~nU1PlnL:wm ~1n~1~1:W1!11:rti1U (10 1:W~Mnf:WJ;]'t)
• 
 'IJ 'IJ ... 


~nU1Plnb:w~:r) LL~:::iJr111n~L~mnuti 2535 ~mtJ.~:r,)"'lt3'11l~Y'lU~1rl,)1:Wb-if:w-ifU"lI't).:)~:::~')~.:) ~'t)
'IJ 'IJ 

~mUb~1,)Jl1 ~.:)t3'11l~11~ 0.241:W~rlmf:w(;]'t)~nU1PlnL:w~:r
'lJ ., • 
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, " 

U'l~1JfI~ ~mmvlyhrJ~tJ1J1'1tHrtJ th::;(;n~1 rJ1tJbm'Jn"l! ~1,rn'l1tJ~tl~bb~'1"l!1~ 1J1'1~111 
~ ~ 

, 
, 

" 
~1J~1il ~1bYhn1J 2.33 1:w bflmf:w (;j~~n1J1f"1rlb:W(;1)' bVltJ1J1b'J ruVl(;1),'J"'ltJVl~1Jm:W1 ru~'1~ Vl'1l~'1~'1 

2 tJ dJtJ1J1b'Jrub~mntJ A~ rJ1tJ,r'J~:W1n (m:Wfl'J1JfI:W:WflYl~ m::;Yl),'J'I'iJYlmf"11~(;1f bYlflbtJbfl~, 

b:wm ~'1ilfh~1n~1:W1(;1),'<i1tJ:W1n bri~bmtJ1JbVltJ1Jn1JiJ 2535 ~1J~1fh~'1IMlflVl~N"'l1m~:w~'1 
~ ~ 

2538) 

n~!lf\Fru::; bbfl::;~ miJ~ mtJb~1'J111 ~1J~1m:W1 ru~1)'(;1::;~'Jil ~1fl Vlfl'l:W1 n~rJ1'1 b~tJl~iVl bVltJ 

(;1),'J"'l~1Jl~~~1tJ"l1'J'I 0.01-0.52 1:wbflmf:w(;j~~n1J1f"1rlb:W (;1)' bti~'1"'l1nm)'H'tJbtJ1J1tJ~'1 b~1:wm)'
" , , 

H'tJ1lJtJb1JtJ~tJU~1)'(;1::;n'J (;]'1 bb!1\iJ 2534 

- e.Jfl m)'(;1),'JIOltJVl fI rul11~mm M1:w b~tJYl1'1"'l n"'l), 1 tJn)''1 b Yl~:W~1tJm, , 

" • 


• 

, " 
U'l~1JfI~ ~mmvlyhrJ~tJ1J1'1~-ntJ U)'::;(;1tJ1 bm'J),1"l! ~1,rn'l1tJ~tl~bb~'1"l!1~ 1J1'1~111 b),'1~tJtJ

~ ~ 

, , 

b'l~m1J1fl ~:w b~"'l ~ )'::;lltJ Ln oA1 ~1J~1m:W1 ru(;1::;n'J~rJ1tJ"l1'J'I 0-0.73 
~ 

1:Wbmnf:w!1\~~n1J1f"1rlb:W(;1)' ~'1ilfh~1 (m:w f1'JUfl:W:WflYl~ m::;Yl)"J'I'iJYlm M1~(;1f bYlfl btJbfl~bbfl::; 
, 


~'1bb'JVl-oA~:w, 2538) 


• 

, 
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,"",,,",,dd IV 

2.9 .:J1'W'J~~'VILn~'J"lI'fl.:J.. .. 
Yaad bb~~rH1J:; (1990) 1~vhn1~~m~lb~tJ'JnUL~'I-1:;~'fl~1lJ~lJ~ Hamsby 	 1lJb~'ellJ 

" ,
~lJlr1~ tI 1987 ~'1 b~'fllJ~lJlr1~ tI 1988 'Yiu~11lJ~lJ~m~lruL~'I-1~[;]I'1 1 	 vl'l[;]'flltJiJ l?l:;n'J 

Q 	 Q 

0.0013-0.1960 ~r1n./~u.~. bbr1V'lb~tJ~ 0.00005-0.0054 ~r1n./~u.~. bb~'1n1lJ~ 0.0011-0.0860 

~ Q 	 a % q 

~r1n./~u.~ . bb~nlJb"]jtJ~ 0.019-0.964 ~r1n./~u.~ . b'l-1~n 0.008-1.201 ~r1n./~U.~. 'C'l'ln~~ 

0.0014-0.237 ~r1n./~u.~. L'YibL'Vl~b~tJ~ 0.054-0.7960 ~r1n./~u . ~. LLr1~b~tJ~ 0.057-1.405 

~r1n./~u.~. bb~~ Umn~ 0.00012-0.017 ~r1n./~u.~. LL~~'YiU~'JtJ~IL'I-1~mb~~LL~'1n1U~~bb'l-1~'1 

, 

~llilln~'JL~mb~:;'Vl:;L~ ~'JlJbbr1V'lL~tJ~ l?l~n'J Umn~ LL~~i'ln~~ 1?l~'flV'llillJr11fU'ellJ ~LL'I-1~'1 

nlbUV'l~llillnnlilm~~[;]1'11 "1I'fl'l~'4'jj'~ 

Daalen 

Rijnmond 1lJlh:;b'VlpjLlJ'flfbfi'flfbb~lJ~ Iillnn1nnU~lJl?l1wrl'J'I"1IlJlV'l[;]I'1 1 ~'fl "1IlJlV'ltJ'fltJn~1 7.2 

3.0-7.2 5-3.0 0.95-1.5 LL~~ 0.01-0.50 l~m'ellJ 'YiU~I-rl'J'I"1IlJlV'l"1l'fl'l~lJ~~m~lruL~'I-1~• .. lh~Lll'Vl 'fllfb'llUr1 LLV'lV'lb~tJ~ Lr1U'flm1 Lr1n~tJ~ 'Vl'fl'lLLV'l'l bb~'1n1U~ Umn~ l?l:;fi'J ~~LiJtJ~ 

'JllJIL~tJ~ LL~::;i'ln~~ ~ln~~V'l~'el '1I'J'I 0.01-0.50 l~r1~'ellJ ~lJ~'elL~'I-1~'Vln'llUV'l~yJln1~'VlV'l~'el'l 

• 

, 
oIC::Ir. IV 	 ~ ~ 

lJ~ 0.010-0.030 ~r1n./~u.~. 1?l:;n'J 0.001-0.010 ~r1n./~u.~. Lb~~'el1~"]jblJtJ~ 0.001-0.0010 

~ r1n ./~u.~. LL~~lilln n1~'Vl V'l~'fl'l"1l'fl'l Daalen Iillnn1~I?l~'JIil.rV'lL~'I-1~1'Ub"1lI?l~'U~ Lij'fl'l 'YiU~I~ 
m~lruLLr1V'lL~tJ~ 0.003 ~r1n./~u.~. LmL~tJ~ 0.005 ~r1n./~u . ~ . 'Vl'fl'lLLV'l'l 0.015 ~r1n./~u.~. 

'U'flmij'el'l ~m~lruLLr1V'lb~tJ~ 0.001 ~r1n./~u.~. Lr1~L~tJ~ 0.003 ~r1n./~u.~. 'Vl'fl'lLLV'l'l 0.005 

~r1n./~u . ~. LL~'1n1U~ 0.010 ~r1n./~u.~. l?l:;fi'J 0.040 ~r1n./~u.~. i'ln~~ 0.035 ~r1n./~u.~ 
I lJ I i.I I 

~ ... 'I .. Q'" .~ ~ '1'" Q ...'UlJr1'el b'UL"1II?l'Yi'U'Vl L~'fl'llil ::;'YiUu~~1 ru b~'I-1::;~1 n n'J1 'UL"1I1?l'YilJ'Vl'llllJL~'fl'l 

• 
• 

Iillnn1~~n'jj'J"1I'fl'l Waldman LL~::;r1ru~ (1990) 1'ULij'el'l Hubei U1L'Jru Wahan 1lJ'1I'J'I 

L~'fl'U fi'U'JIr1~ tI 1988 vhn1nnU~lJlilln'el1n1pjLV'ltJHLr1~'el'l Anderson dichotomous ~1'1-1fu• 

, 
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~U~1D11?1~Tv('m en~hnl?l 'El~~Lilm.J LLAm~tllJ ~'lLU'lJ'El'lA'l.h::;n'Elu'1I'El'lLU~'Eln'i:~n ~::;~U1'lJ~'lJ 
•• 

. " 	 . 
'1I'lJ1~ 2.5-10 llJA~'El'lJ ~'J'lJeff'm~'Elf A~'Elht11 ~'ln::;~ LL~::;LLAmiJtllJ ~'lLU'lJ'i:~VI::;~lJ1~1nm~ 

LenlV1~~ulJi1'lJ~'lJ'1I'lJ1m~nn~1 2.51lJm'El'lJ LL~::;~1nm~~n'Wl Winchester LL~::; Bi ~ Beijing 

1'lJ-rl'J'l~~VI'lJ1'J ~U~1e..J~ m~~ LA~1::;,xiJLL'lJ'J 'i:-WlJA~1tlflum~'Vl~~'El'l~ Wahan 'i:~tI~U~1 

'El~~LiltllJ eff'm~'flf ~UlJ1 n 1 'lJ~'lJ'1I'lJ1~ L~ nn~1 2.5 llJm'fl'lJ ~'J'lJen~ Lnl?l A~'flht11 'i:mL'Vl~L~mJ" . 
~1nm~~mt1'11'fl'l Escalona LL~::;Aru::; (1979) 1'lJm~~m11 Trace element 1'lJ'El1mPl 

'1I'El'l Lij'El'l Caracas U~::;L'Vl PI Venezuela ~'l LU'lJLij'El'l~mJ1'lJVlU L'111hJiJ LLVI~'l n1 LU~lJ~~'I1~" . 
~1ri'1! L"J!'lJ 'i:N'l1'lJ~1?I~1V1m~lJ1m1i 1 LN1~yh LL~19::;iJmne..J1'11t1::;~1nU1'lJ~'fl'lJU~::;lJ1ru 188 

LlJI?I1n~wtJ'lJ L~tlhJiJm~A'JuAlJLL~::;1J)fue..J~n~::;'VlU~1nm~~n'"l~ Lri'flVl1m~I?I~'J~tJ~Aru[11~ 

'El1n1P1J)'JtlLA1'fl'l High Volume Sampler L~tlH'm::;~1'11m'fl'l Glass fiber filter LL~::;LA1'fl'l Low 

Volume Sampler 'i:~tlHfm::;~1'11m'El'l Millipore cellulose fiber ~U~1iJD1I?1A~'flht11 Lu~llJt11• 

I 	 I I I• 	 ~'ln::;~iJVllJ1~1n n1 ~Le..J1'11t1::; ~'J'lJ'i:u~llJt11LL~ ::;1?I::;n'J~'llJ1~1n mne..J11VI~'1I'El'l LA1'fl'ltl'lJ~ 

Rodes LL~::; Evans (1985) lJ)Vl1m~~n'l11~'lJ'1I'lJ1~L~n~iJe..J~m::;'VlU[;]'Eln1~Vl1t11~ LL~::;•" , , 
~'lJ~'JlJ 1'lJ 8 ~'lJVl'1l'fl'l~Vlf~'flLlJ1m ~U~1~~~'J'lJ'1I'fl'l~'lJVliJ'1I'lJ1~L~nn~1 10 llJm'fl'lJ LL~::;~'lJ
" J3 , 	 ,• 	

" ~'JlJiJ A1 L'Vh nu 0,485 LL~ ::;mlJ1 ru~'lJl1'l~'El'l'1l'lJ1~iJ fl'J1lJ~lJ~'lJfin'lJ1'lJLen'l L~'lJI?I~'l LL~ ::;fl'J1lJ• 

tJ'lJ 1'lJ 1 tJ ~iJA1Ln'lJ 100 lJAnJ~u.lJ. A1~'l~~~tJ~1J)iJA1Lvhnu 199.1 lJAnJ~1J.lJ. LL~::;~1n" . 
m~~n'Wl'1l'El'l Thrall LL~::; Burton (1 983) lJ)Vl1n1~~n'l11~~~'J'lJ'1I'fl'l~'lJ"lJ'lJ1~L~nn~1 15• 

1'lJ"J!'J'l 0.61-0.55 LL~::;iJfi1 L'U~tIL'vhnu 0.59 

Hindy LL~::;Aru::; (1 989) lJ)~n'WlmlJ1ruLL~::;LL'lJ'JL-WlJ"lJ'fl'l ~'lJ~'JlJLL~::;~'lJAtJ'lJ LU'lJntl 

L~'El'lJ LL~::;~~n1~ 1'lJr11'lJ~1?I~1V1m~lJLL~::;~~n'El1~tl1'lJLij'El'llAh U~::;L'VlPl~tlU~ LU'lJL'J~1 2 tJ 

'i:~tlLnU~'J'Elr11'lJ)'JtlLA1'El'l High Volume ~'J'lJ~'lJAtJ'lJLU'lJ'fl~Jl1A~iJ'1I'lJ1~L~nn~1 0.1 llJA~'El'lJ .. 
• 	 iJ~n'l1ru::;A ~1 tI rl1'll Ln u ~'J'fltJ1'lJ)'JtI'flU n nwn ~'El'l eJ1'lJm::;~1'11n ~'fl'l ~U~1~'lJn lJ1'lJr11'lJ'El (;l~1V1-

, 
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~n'flI~U~rh 544 ~rln./~'lJ.~. ~~n~lrh~I(;]~JI'W'fl~ 7.3 Lvii ~'W~(m1'W-rl'J~~~1'lJLlJe.J~tJ'flUn~1 

1'W~ ~~'fl'W ~'Wrlrj'W1'WUI'W~(;]~I'\.m~~~~ rh dJ'W 1 .4-1.2 Lvil'll'fl~UI'W~n'fll ~u ~'Wrlrj'W1 'WL'll (;]UI'W 

'fl(;]~I'\!In~~~ l.h:;n'fl'lJ~hurj(;]m'WI~L~n~~1..h'Wn~l~ ,J~:;~lru 86 LU'flfLoJi'tJI;l LL~:;Lij'W~'Wrlrj'W" , 
'll'W1 ~1~ ru

~ 
14 LU'flfLoJi'tJI;l ~'J'W~'Wrlrj'W1'WUI'W~n'fll ~u~~ L1I'W 90 LU'flfLoJi'tJI;l LL~:; 10 LU'flfLoJi'tJI;l, 

(;]I~~1c;1'lJ 

Lioy LL~:;rlru:; (1998) L~~m~lrl'JI~L-if~-if'W'll'fl~~'W~~'ll'WI~ 1 0 L~rl~'fl'W 1'Wth'W~(;]~I~­

n~~~LL~:;UI'W~nm~U'll'fl~Lti'fl~L~n 11'W~~f~ij'JL~'flf.] U~:;LYlPl~~f~'flLlJ1n1 t~tJ~~~~mJnnu 
<IJl <IJl , 

rj~~'WHJlIU1'W'flIrl1~ 'W'fln'flIrl1~ LL~:;1,x'Jrlrlm~" hJ~'lJ'lJ~1~'J~1~L1I'WL'J~1 2 iU~I~ e.J~nI~ 
III q CIJ CIJ q 

~m~ni"l'lJ~Irl'JI~L;r~-if'WL'U~U'll'fl~~'W~~~(;]I~~'J'lJrl rl~ JlIU'W'flnm mnL~:;1'W'fl1 m~~rh 16 48, , 

LL~:; 42 ~rln./~'lJ.lJ. (;]llJ~Ic;1U ~'W~:;'fl'fl~~~(;]I~~'J'lJrlrl~~di'lJ~'J'flUI~rl~'lJ 24 .r'Jt~~ ~~dJ'W, , 
o 0 

~'flU~:; 8.8 'll'fl~n~lJ~'J'flUI~ ~~~rhL'U~U~~n~1 150 ~rln./~u.~. ~'W'W'fln'fllm~~rhrl'JllJ , " , 

L-if~-if'WL'U~U~1n n~1 ~'W1'Wmrll~ ~~~Lti'fl~~1 n ~'W'W'fl nmrllnU'W~'W~m'lJ~ ij L~'WchPI'Wtln~l~ 
III q III '\.I 

'" ... I I 

~1 nn~1 1 0 lJrln./~'lJ.~. U:;U'W'flUlJl n~ltJ nI~~n~1 rlf~ll'lll~n~lJ(;]'J'flth~1'Wmrll~Yi~u'lJ~1 
\J III CIJ III 

" "I I 

L-ifllJl~~'J'W~'J~ ~'JU 'W'fln~1 nlli"l'lJ~I~ Li~u~ 1 rj'W Lvil'tJ'WVl~rh L'U~tJ~~rh~~~ ~'ll'fl~ rlllJl (;]~~I'W
'!J , d.9 

" I I I 

PM-1 0 (;]~'fl~i~ 24 on'J t~~ ~~rj'Wc;1~ n~I'J~~ e.J~1,x~:;c;1'lJ'll'fl~ rlIL'U~tJ1'Wn~lJ1'Wmrllm~:;n~lJ, , 

• 
o " 

'lJrl rl~~ rll~~ (;]1~LU ~'JtJ m~ L~'fl~lJl~1ml'W'W'fl nm rll~~~ L-ifllJl1'Wn~lJ1 'Wm rll~i~~'fl~ n~lJ 
III CIJ q III III III 

I , "I "I 

nI~~mn~~tJ LntJ'J n'lJ rl'Jl~ L~'fl~ttJ~ ~:;~~1~ L~'flhrlYilJlntl ~'W LL~:;~1 L~ (;] Li~hN ~'WYi.yh, , 

0' 1,xLn~nI~(;]ItJ~1'WlJ~f~.., Los Angeles New York Philadelphia Detroit Chicago Santa 

Clara LL~:; Seattle Denver LL~:; Provo Utah ~~L~~n~IL~tJ'Jn'lJnI~(;]ltJ~~~IL~(;]~I~lnnl~, 
" 

LU'Whrl,x'Jh LL~:;hrl~:;'lJ'lJYlI~ L~'W~ltJ1~~~'fl1 nI~hl~'WLL~~ i"l'lJ~I'flIn1 ~,J'JtJ L~~lll~:;LL~ ~~ , 
" I I I " 

'fl1 nln'WLLN~ln~'WLti'fl~tijlJl ru~'W~~ LtI'W~~1'Wmnl PI L~~~'W, , 
" 0

~lnYi'W~1'W1'WnI~~n~ Lnu'J nU~1 L~(;]nI~(;]ItJ LL~:;lJ~~~ln~'W ~U~:;~1 runl~~I'W'J'W.., , , 

-if'fl n1~'W~ L~ tJ'J n'lJ lJl (;] ~~1 'W~L11 'W YlI~nI ~'ll 'fl~ ~iJ'J tJ~1 'W f1lJ rl ~'fl~~ ~ LL'J ~~'fl~~:::~ IlJl ~(l-rl'J tJ~ (;].., , 

rl'WL~ 15,000 rl'W ~ln~~~M1I'fl~~'W LL~:::~llJl~(liJ'fl~n'Wnlnu'WhrlJliiLL~~~:;'lJ'lJYlI~L~'W~ltJh
• '!J 

.. 
• 

,or 
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.' ... \ 
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•• ~
'/ 

""'J 
d ~ 'U'Vl'Vl 3 

';jfinl'a~nHl 

I '" I I 

1 ) ~n~LL~:;~1~'J"'l~ bll't,!'Vi1'Wn1~I?T'l L,",~~'li:j~LYl'elLrh..lI?T'J LL'Vl'W 

~1'W~dJ'WPl'W~n1~~'m~:;n1~~n~ 1~LLri ~rnu'W';){t1~fl1,):;LL')(?l~~~ "'ll41~'lnmr 
~ . 

~'\.n';)'Vltl1~t1 

~1'W~m~fueJ~m:;'VlU"'l1nn1~"'l~1"'l~ 1~Lbri m~lh:;"l!1~~~'W€ bl'W'W';)fl1')~f'l~1?1 

~1'W~1?1~1'\!1m~~ 1~LLri '\!I~'J(?ln1~'Vl1'l'W~:;~~'Vln"'l~~ ~~'Vl~tlnn1~. .. 
~1'W~~n~1P1t11~LLri ~(?l~ru<y]tll?1~'l-n'W 

2) ~1n1nnul?T,)~~1'l~'W~,)~'\!I~~~'W~i:j'll'W1(?l~1n~1 1 00 1~,",~~'W Lb~:; ~'W~i:j'll'W1(?l~1n~1. . . 10 

1~,",~~'W (Total Suspended Particulate, TSP) ~(?ltl1-ifL,",i~'li:j'il 

High Volume Sampler ~1'\!1fu~'W~i:j'll'W1(?l~1n~1 1 00 1~,",~'il'W 

High Volume PM-1 0 Sampler ~1'\!1fu~'W~i:j'll'W1(?l~1n~1 10 1~m'il'W 
... n1nnul?T,)~~1'lLbtlmll'W 2 -n')'l ~~ 
• 

2.1 ~~~~~~I?1:;~'Wl?1m;t1'l1~ 1'W~:;'\!I~1'ln~1'lL~~'Wn~fl1~'W€ ~'ln~1'lL~~'W11'WtI1t1'W. . 

4) ,j1~1~~:;~1t1~~~t11~~1';)L,",~1:;~'\!I1~~'\!I:;'\!I'wn~')tIL,",i~'li:j~ Atomic Absorption 

Spectrophotometer ~~'\!I:;'\!I'Wn~~1n1~';) L,",n:;'\!I1~LLri 

.. 
4.2 LL~'ln1'W~ 

4.3 ~'ln:;~ 
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3.2-1 	 High Volume Sampler 
..... 

~~nn1-a-

n1~Vil-.l1'W"JJ!l-.lLrl~!l-.l High Volume Sampler (nj~ 3.2-1 LL~:::: 3.2-2) '"l::::Lnuc:J'W~'dtl';jfi
~ , 

Gravimetric Method L!?ltl!l1 m P1~!ltJL!?ltl~!l1J'"l::::C1 n !?l!?leJl'WL'ihhn'WLA1!l-.l L!?ltleJl'Wm ~Vil-.l1 'W~:W 
~ ~ ~ 

n :i'::::Vl U n :i'::::!?l l~n ~!l-.l1 'W(P]'d LA1!l-.l ~-.l e.J ~ l?h-1"JJ!l-.l~1 Vlun n :i'::::!?l1 ~n :i'!l-.lfl1 t1V1~-.l LL'i'l ::::n!l'W'"l::::Vil1'IX 

Vln1Jmm CW"JJ!l-.lr:J'W~eJl'Wb.jh:Wl ~'d'W!l1 m P1~1VI~eJl'WL'11l1'WbA1!l-.l'"l::::C1 mJ'WVi n-al?l~1 n1 ~1VI~1~, ~ 

I 	 ~ I ~ 

l?l~!l !?lL'd~1 'lJ!l-.l m :i'Vil-.ll'W L~!l,Jl m ~1'W'd cwm:Wll?l:i'!l1 m P1~-.lVl:W!?lVl eJl'WL'111 m bb'i'l::::'"l1 n,J1V1un 

" c:J'WLL~::::m:Wl i?l:i'!l1 n1 PIll '"l::::Vil1,xVlnu A'dl:W L'11:w'11'W"JJ!l-.l r:J'W~'d:W1'W'U:i':i'tI1 m PI, 	 , 

'6'l 'J 'W tl	-a-:: n'fl 'U 

1) LAH~~I-.lJllt1'W!ln'lJ!l-.lbAi!l-.lij!l (Sampler Shelter) LU'W:i'1J~LVI~t1:WVlNn:i'::::U!ln 'lJ'Wl!?l 
'!J 

lev '" '" 	 Acv'" i,.f QCVi.I 	 A..:::.I cv iJ 

ml-.lxm'dx~-.l LVllnu 15x15x42 'W'd :W"JJli?l-.l"JJ'Wl!?lA'dl:W~-.l 8 'W'd Vl-.l 4 !?l1'W LL'i'l:::::WVl'i'l-.lAI 
'!J 	 ~ 

, , " 
dJ'W:i'1J ~1:WbVl~t1:WVlih~'d (Gasled Roof) J'J"JJ'Wl!?l n~I-.lXtl1'd L'ViI flU 13x18.7 U'd 

• 	
'!J 

nffi'W 

2) !l1JnnwLnu(P]'d!ltJl-.l1J:i'::::n!lu~'dtl, 

u'WVi n-ai?l:i'1 m:i' 1 VI~!l1 n1P11~!?ltl~::::!?l'd n 

2.2 bbeJ'WtI1-.l (Gasket) dJ'W!l1Jnnu~lV1fu~'W!l1m PI~eJl1JL'iil:Wlhl1wn:wn~ueJl 'W!l!lnl1J, 

Jllt1'W!lnl~~n 

2.3 LLeJ'WVlUI (Faceplate) VilV1Ul~U-.l~Un:i'::::!?lI~n~!l-.l~~V1!l~flU~'d'W~!l-.lf1J 

2.4 ~:WVl!?l!l1mPl (Motor) VilV1Ul~!?l!?l!llmP11,xeJl'WL.jhLA~-.li?l:i''d'"lt)!?l L!?ltl~l:Wl:i'C11Jfu 
'!J '!J 

, >­

t[i?lnn1:i'lV1~"JJ!l-.l!llmPll~'W'lh-.l 1.1-1.7 'i'lU.:W/'W1Vl ~-.l-ai?lnm~lV1'i'lll'"l::::~!?l~-.l 

Cl1m:Wlcwr:J'W~Al-.lU'Wn:i'::::V11~n:i'!l-.l~m:W1CW".J1n~'W 'W!ln'"l::::~!l1Jn~rutJfULLr;i-.l (Flow, 	 , 

• 
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". 

• 
" 

.. 


AltlllllQ 
utllTfI 

,...1-2.. lnl."'111 c.on''UtHI.1on of h/tJII·lIOtunw IImploi. 

~1II~ MIT.~u:s 
- . £i::S ...,....., ~ - l2!E!' . 

- .:II ~ _ ,;;, • ~-.;;o MIT Pl...aS'TIC@ .. : . -. ~ 

__. l../: 
.. ~'.';;~.--

• I; ­ , 
'. . • . I ; - . I 

,I'LJ1EIl =-rt I: 

"c;;..t..SlCI!:T -.:.:c: JiIIAH 
'1'OF.t..T't."Ill1Qt..OIt.., 

C>.TOl aCLT 

" .... ~!I 

-·1.-

ri1t1tJ'l:;mlU'UuUfl~rN High-Volume Sampler 
.J 

Wl1 3.2-1. 

I lfi'Hnl"j: t.Fhnwih.!fiii",an"j:m\Jr;if)nl"mltJl~ 
~ 

1610 afJl'utllim'fflll:;U161aalJ 'i"1,Hfl-:iWlJl'Il1l101aO• • 
• 

• 
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')t1~ 3.2-2.L~~fH High-Volume Sampler ua:: High-Volume PM-lO Sampler 

•
tfl~-:)m~: tRl.Ilwih.l;;iieutn~::nU~iJfll~ltlt11lil, 

lilD aD1U'U1iDam'1~LL'16\aillJ ~\f1iNfl')oi'lJ..n1f1D1aD• 
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nl'a~(?i~~d-Jn~j;'n~n'a'el,:j 

U1 m'::;~n~m''el~~~::;m c;)hjih'elrJ~ltc;) U1hJ'el1J 1 'W~mJ I"l,) 1d-J~ 'W (Desiccator) ~n~~m 
~ , ~ I 

L9~ (Siliga Gel) 1J~~'"j'el~~lV1f1J~C;)I"l,)ll-J~'W LU'WL,)~l 24 'lll-J . LL~,)U1l-J1i~"nU1"nrnViLLki'W'el'W 

. ~ 

U1m'::;C;)1~n~'el~Viu1h.hn1J~,)'elth~c1'WLL~,)~1'el1J1'W~'el1J1"l,)1l-J~'W L1J'WL,)~l 24 'lll-J . LL~'),j1, ~ 

SP = w,-WfVt X 10 
6 

SP = 1"l,)1l-J L'iil-J-ii'W'lJ'el..:Je:J'W'el1nlP! (l-Jl"ln ./~1J.l.J . )• ... o .... _ <:i ..., I 

w, = 'W1 VI l.!n n~::;C;)l~n ffi..:JVI~..:J Ln1J 11l,)'elrJ 1..:J 
.... 

= U1V1-wn n~::;c;) l~n ~'el..:J ri'el'WLfl1J ~,)'el rh..:J 

= ml-J111l~'el1n1p!~c;){?\cJ1'Wn~::;C;)1~n~'el..:J
~ 

3.2.2 High Volume PM-10 Sampler 

'VIGl 
"-' 

n nl'a 

bl"l~'el..:J High Volume PM-1 0 Sampler (ltl~ 3.2-2 bL~::; 3.2-3) nm~'r11..:J1'WI"l~lrJ n1JLI"l1'el..:J 

High Volume sampler LyjmLLr;ln'r.ltln~ru~~rJn~l Size Selective Inlet L~l-J~'WJ.J1~1V1f1J~lnc;)1,x 
nLyjrJ..:JiJ'W']J'W1C;)~ln~1 10 1J.Jm'el'W cJ1'WL-ii1~LII"l~'el..:J1~ LVlrJ'el1mp!~cJ1'WL-1'1~Lr1~'el~ PM-10 'YI1-l, ~ ~ . 

i.I ..., Q ,"', 4 ,

Circumfertial Inlet Vl,)rJ'ell1ln 1.02 - 1.24 ~1J.l-J./'W1'Y1 LL~::;c.J1'WL'lJ1~ Nozzle Accelation L'Yi'elL~-l 
.... . ... 

l"l,)lJ.JL~,) 91n,r'W1V1~1tlm'::;'YI1Jn1J Collection shim 'r111lXe:J'WYin'lJ'W1c;)1V1CUl1ln~1-l1J'W'eltlnnwU Lc;)tJ, . 
." , 

~ 

Vi~')W.:i1']J'el-l'eltln~ruU9::;LI"l~'el1JH~,)rJ Grease Collectin Shim LYi'eln'Wm~V1-lm'::;91tJ'lJ'el-le:J'W ~,)'W.. . .. .. 

~'J'W'lh:::n'fl1J 

1'W'(i') 'W']J'el-l~,)LI"l~'el-l9:::m:W'el'Wn1J High Volume Sampler LyjtJ-lLLr;l9::;n'Eltlm'ru1'Wn1~,",C;) 
. .... 

L~'eln 'lJ'W1C;)~'W LL~::: ~tlm'rul"l,)1JfJJ.Jm~1V1~L~J.J~'WJ.J11~LLri 

1) 'el tlm'ru,",(?J L~'eln']J'W1c;)iJ'W (Size Selective Inlet) n~m~ru::;r1~lmtl1(?J J.J Jl1tJ1'W 
,. '\J 

tl~:::n!l1J~':ltJ Accelera tion Nozz l'e 91'W':l'W 9 VI~!l(?J ~{?\mj~l'W1J'W Hood LL~::: 
'\J• 

http:l"l,)lJ.JL
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~CEL::RATION JET 

INLET COVER 

FlOW -J_r~t-j~"-INLET
COLLECTION ~ I~l ~r:t:>- FRACTtONATlON zeN::

SHIM l\~ 
\ VENT TUBE 

FILTER 

MFC PROSE 

HI-VOL BLOWER 

• 
...oc 1. '_ ,:C!'~ ' 3 ' 

-c,~""4 I:.OC,,( 1 c..,.. ~ .z ·.·'~ 
V;&-:':'-'• . 1. s-::no:-. 'I 

, .... t,. " CiI!. '5 1 

a11..1'h:;flflUtlu:JLfl~u:J High-Volwne PM-lO Sampler n1~ 3.2-3• 

I 
 tfl'HnTl: manwiJuiiiil!.liln'l::t1tJ&lanTnnaliJ
, 

•T6IU ao,uuliUi'tfl11::ul61arU.I ~\It'iHfl"jW».l,,,l'f1U,aU• 
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~ , 
Vent Tube bbe.J'Wrl'W vh1tX~'W~:;'fl'fl'l'lJ'W1~1vmj[;jn~'1~~rlU Grease Collectin Shim Vl. ~ 

, ,~ 

2) brl~'fl'l ~'1 b'J~1 bbUU~~'Vl'fl~y.j~'fl~rlU~'J,",'J'!.l,",~m~L",~1tX,",'1Vl [;j~'fl~b'J~I'lJ'fl'l m~bnu• 

~ , 
"" <V ""1) tin PM-10 inlet "lI'Wl9jln[;j'Jb,",~'fl'l 

2) O'fl!1lU'fl[;j'lJ'fl'l Filter Frame 'fl'fln 
, ... 

I dt,l 0 .... "" 

3) 'J1'1 bbe.J'Wm:;~I'Mn ~'fl'l'Vl ~'WI",'Wn bb~'JU'W[;j :;bbn ~'1~ bb[;j'Wb~~
'II 

~ 

4) 'J1'1bbe.J'W Filter Frame vi'um:;m'Mnffi'ly.jffi~vi''1-n'Wu'fl [;j 

5) il!1l~1 PM-10 inlet 
, ~ ~ 

6) 'J1'1bbe.J'W,r'W;(im'J~I, (Circular Chart) u'Wb,",ffi'l,r'W'Vinm~L"'~ y.jffi~vi''1~'1b'J~1 
I" I I 

l' 7) il~~lb,",1'fl'l ~'1b'J~11tXb,",1'fl'lvll'11'W 24 "ll~ . bL~'Jbil!1l1tXb,",1'fl'lvll'11'W 

8) bri'flb,",1'fl'lvll'11'W,",nJ 24 "ll~. b,",~'1"'l:;il~L~tI~[;jL'W~ ~'1tlln~:;!1II'Mn~'fl'l'fl'fln"'lln 
, 

b,","" ffi'l 

~b'W~:;tI:;b'J~11'Wmnnu~'J'flrJl'1 m~'~h,",n:;,x bb~:;m~~I'W'Jrub",fj'fl'W High Volume Sampler 

"" .b"'~'fl'W High Volume sampler 

3.2.3 Atomic Absorption Spectrophotometer (AAS) 

VI';nm'<l 

AAS LiJ'WL'Vl ,",il,",mn Lml:;,xfil [;j L!1ItlLtI'Wn~:;lJ'J'Wm~~bn !1Il9jln'fl:;[;j'fl~1 b~~'fl'lfil[;j• • 
!11!1I n ~'WLL~'1~ ,",'JI~tI1'J ,",~'W"'~'1L~tI L'U,y.jI:;
cu 

~'l'flrJ fl1J"llil~'lJ'fl'lfil[;j
\I" 

fil [;j LL~~ :;"llilmd:i ~:;~1J"lI'fl'l 
q 

~ 

y.j ~'1'11'WbL[;j n ~1'l rl'W 1'Wn1~';n1tX'fl:;[;j'fl~"ll'tl'lfil [;j1'W~lnh:;n'tl1J Ln ~ Lij'W'fl:;[;j!l~ L~1Hrt!'W ~'fl'l ~ • 

m~~!1In~'Wy.j~'1'11'WL"ih\hJ ~'1'flI"'l"'l:;'fl~1'WxiJi#n'l 1 fl'W L"J!'W y.j~'1'11'Wml~ffi'W"'llmiJ~'Jl~ ",ffi 

,",'JI~ffi'W"'llnl~.yh LtI'W~'W ,",'JI~ffi'W"'l:;vlI1,xLn!1lm:;u'J'lJm~LL[;jmi'J (Dissosiation) ~1!lLiJ~tI'W 

1tXLtI'WL'fl (Vaporization) ~1'il'fl1"'l Lb(?ln~'J btl'W'fl:;[;j'fl~ ",1!lvlI1tX'fl:;[;j'fl~'flrJ1'W~ m'W:;n~:;~'W",1'fl
'II • 

http:JI~ffi'W"'llnl~.yh


•• 

3-8 

ov 

VI~nn1'a 

'flU n'ar:U• 
1) 

2) 

3) 

4) 

5) 

"" ., ~1'aLl"1~ 

1 ) 

2) 

3) 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9)
• 

~'Wfl :::!l!l'l~ r;J n nrel'l'"l1 n!l1 n1 P1 LLfl:::(;1n ~1'1'lJ'WnJ':::!?l1Mn ffi'l. '" 

L,"i~'!l'l Atomic Absorption Spectrophotometer 


L(;111yj~1 (Hot Plate) 


~!?l!?ll"11''W (Hood)

"" 

0 

4 11 0.., ~ tr 


Ll"1J'!l'l LLm~1'\!1J"lJ n1J''.l Ll"1n:::'\!1 

nJ':::!?l1MnJ'!l'l GF/A 

Conc. HN03 

H20 2 

~1J'fl:::mtJlJ1(;1J''"i1'W"lJ!l'l (;1:::rf'.lLLlJ'In1ij~ ~'1n:::~ Lbfl:::Yl!l'lLL!?)'1.... 

" ~!?)nJ':::!?)1MnJ'!l'lLm~"lJ'W1!?) 1x10 ij'.l 

H'nJ'J'lnJ'"l!!ltJnJ':::!?)1Mnffi'l!l!lmu'W~'WL~n1L~'"l1'WLLn'.l 
1-iflillJ Teflon '\!I~'lJnJ':::!?)1MnJ'!l'l1~"lJt.!1!?) Erlenmeyer Flask LL~'.l~1'1'"l1t.!LLn'.l~'.ltJ 

" o ..,0 ct 11 

t.!1 nflt.!Lfl nt.!!l tJ 

L~lJ 50 lJfl. "lJ!l'l~1J'fl:::fl1tJ"lJ!l'l HN03+HP2 (50 lJfl. Conc. HN03 + 2 lJfl. H20 2 

LL~'.l1J~'lJmlJ1(;lJ'N\u'W 1 ~(;1J' ) fl'lL'W Erlenmeyer Flask 

1~ Grass Beed 15 Lij!?)fl'lLt.!"lJ'.l!?) 

. ~lJ'"lt.!~1J'fl:::fl1mn!l'lJLL~'1 (J':::1''1!lthL~~1J'fl:::fl1mL~'1) 

L~lJ Conc. HN03 fl'll1J 10 lJfl. ~lJ~1J'fl:::fl1mt.!bn!l'lJbb~'1 

... ~.I'" ""'" L(;1lJ 0.1 M HN03 fl'l bu 20 lJfl. (;1lJ~1J'fl:::fl1tJ'"l'WLn!l'lJLL'\!I'I 

u111JnJ'!l'l~'.ltJm:::!?)1Mnffi'l GF/A LLfl:::H 0.1 M HN03 ~1'1l"1f'lfl::: 5 lJfl. 2 l"1f'l 
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-. 

" , 

10) tJf1Juhnln~~'JtJ'I1'1n~t.l'"lt.lL~ 25 ~~. 

m'i~1t.l'HU 

m 1 ~.wif~.jft.l Lm,,::; 1 t.l 'fl1 n1 f'I = (25xBxA)/9xV l-ll"ln. 
, 

'" '" ~ .c:.IG.'
mll-lL'lI~"lJt.l'll'e:m~\-1::;'Vl'J~'"lln AAS = B ~l"ln.I~1J.l-l . 

m~1In~~ ~VlltJ ri'Elt.l'l11LtJ Ll"ln::;if•
" , ".. Col ., 

'V'It.lVlm::;~I'!;"m'El-.3Vl-.3~~~ 

= 
= 

25 

A 

l-l~. 

" 
In1n-.3U'J 

" , , 
.. Col .... ~.r:! ... 
'V'It.lVlm::;~I'!;"nffi-.3Vlt.l1 ~u'JLl"ln::;~ = 9 " 

Inln-.3u'J 

m~1 1n~'fl1 n1 f'lVi ~~ &.J1t.lLI"l1'El-.3 
" 

= V ~1J.~. 

", , 
'"l~In~'J'"l-l~'lI'El-.3LI"lNm~i1~-.3\-1l-J~ 4 '"l~ LLi:-Jt.lViLL~~-.3'"l~In~'J'"l-l~LL~~-.31t.l~tJVi 3.4-1 

q ill ill '" 

" , 
'"lvll~-.3mru~\-11~Vlm~tJ(~1-.3'Eltl1t.lL'll IntJVl~-lt.l1Jt.l~'El-.3 ~-.3'l1'El-.3 Clt.lt.l'V'l CUlLVl 

ill tv"q 
q 4" q , ......" 
~'fl1 n.l1 L 'lI1n'V'lt.lVl~-.3t.l 

~t.lI~nvlILL~-.3"111~ 

~1t.lVlf'l1(;\ ~~nmlt.lt.l'V'l~::;~1~ 4 1n~1~~I~tl1t.l -l~'IX'J~hL'V'I-.3 

Vlf'lln,::;-lt.l'El'Eln ~~n1JClt.lt.l~-.31~,r-.3(;] r1"11n1'YlI~L~M 
'U 

" ,
Yit.lVi'"lvll~-.3n~ru~\-11';j'V\m~tJ' Ltlt.l~ 'L~m~::;n'Elnm~~'lI'El-.3er-.3Lij'El-.3~'J~ ~~ltJn'l~mUt.l• 

, " 
n1~~n'!;"1 ~'l1J1L'1n.li1i1~ [l1t.l~ n'!;"1\-1~ltJLL~'l~'JtJ nt.l~'El ~mUt.lLVl I"lL t.l L~U n"l1~'l 1"l~';jVlm L'lI In 

'ElLVlt.lCl'JltJ h'l~tJt.lLln1tJ~'El~~ t~'l~tJt.l~lfiln,jVl~-lt.l t~'l~tJt.l~lfimvll~'lmru~~I';jVlm~tJ LL~::;
ill q q ill 

.. 


http:tJf1Juhnln~~'JtJ'I1'1n~t.l'"lt.lL
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, 
• .. . '" ~ .. .. " .. 

.-.-:..::-::...:.::.=.:.'~ -: 

II
I 

! 

.'./ "/
,"I"'/I·,,;,;c;;';",','H'1 

J _ .., 

"9~"'7r."JlI":'U'1, 

I ,/
,I 

",'.. :. ;:.. 
1\ 
i',I 

I 
I 

~~~ ",..;.;; I", )rfLi1'j fl. f 
i I! 
~_~___.._____J! 

CD ;"fr.TI1.H"''''i 

1'''i·<I~\\i,~ r.1"imI1L·.9m'1"lUf\m"<l~ 50 1~1l tlNI'lYllittlY-"L1a. ~.,on1o,,~,,:~,uK~:~~nu!I :;", l"{;:; ~"'1 ~ · '1'·:{."1rl 1 

Q) \ ." .,.xt·}i~hri'l1'~ '/.' " !, \. .r;ri~1rI~ 

@ L,t1\..1"':":i~,

\ 
 1"J1l·"'l"A.·r...., 


\·i'fi~ fd..--:.:i·l~ 
I"~'r ") -e .. ~""...i ~II ;.I'fl.1,..)"Xnt':'l~-·..Tj n-,.,·... , r(~tJ 

n.,-t,Oid' 

I. 

'--') \ \ ~ 
2 , 0 50" II

".-~"""" m~~.~ ... -M't~ 
<,"I\''''': =~='=.~{ 11 l

f 
. 

" 
\ 

( ~ " ,.t,~~'.J'l"in ~"~"'1'"l~wn:u"'m I __________~T--'~t-- .-.---------~- @" I J ~ !0/ ,/ . "):: ~'1wn,..,'.aW4~ "1... ~"P'"i'l'HI'VI..,Uj:';' Iit~~~. :-:-.~---==:--=---=-.=-:-.=;::;--=.:;::::::.::::.:.::-.~''',. ­

.J .J.dI Q.I .r:::f 

LL~'U't'lam'U~'H'il1~ 4 am'U 'jU't'l 3.4-1 
" 

t"''':i~fll'':i: tl~:J.Ilwih.!it~e.H'Ifl":i~'t1UGiflfl1":i'Hlf.1h t~f.I atllU'U1imt.fll1~U1~afl:J.I ~Vlla~fl":iW:J.I'H11't1f.11af.l, , 

c,v 
...... 
o• I 

http:tl~:J.Ilwih.!it~e.H'Ifl":i~'t1UGiflfl1":i'Hlf.1h
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.. 


(CBC : Center Business Center) ~~1rlqJ"lJ'El'm~'H'V1~~Vl1'IJ~:i' f\'fltJ1'IJCl'IJ'IJ~~~bb~~tJ1'IJCl'IJ'IJ 
~1 fi:i' 'V11'1 ~1'IJYi PI l?l~tj'lJ(m) i:jtJ1'IJm :i'~h bb~ ~'U1m ~1.h~IJl'V1:i'Cl bb~ ~1.h~(?\mJ'IJ~m~1Ol n [;]'l'fltJ~1 n. " 

111tJ"'IJ~~1~'1nnl1~Vl1~'V1m~tJ U~~'U1b'l ruJl1tJ'IJ'fln~Vl1i)'V1m~tJ~'1 ~(;In'U Cl'IJ'IJ~ C1j11'V1 bb~ (;1'1"'IJ 

:i'1.J~ 3.4-3 bb~~ 3.4-4 
OJ 

bA"a-3n1~LL'Cl~LL'lJ'JbU3-I 
~'IJ~'U1b'l rueLiJ:'lJtJ1'IJfi:i'nlOlm:i'~h bb~~'U1m~~1rln 1"lJ'fl'l nN b'V1~~Vl1'IJ~:i' r.i'lvh"'lXi:j• Old • 

LM'I m:i'~1fi1:i'ru\J1n ~ 'V11'1 ~1'IJ1"I~'lJ1 ~~"lJ'IJ~'1"lJ'lJ1 ~1.VI nJVI~1tJL~:i''1 m:i' L~tJi:jVlll'ltJ'I1'IJbb~ ~ 
, 

OJ 

" 
~ 

L~:i''1m:i'Vl~1rlqJ (?\'1r;]!lhlt1 

1. ~1'tJn'l1'IJnNL'V1~~Vl1'IJ~:i' i:jL~Nm:i':i'ClLYl~'flHVh (BTS) i:jb~'IJ'V11'1~11Ol1nVl~'fl:n1?l• 

I '" • '" 

~1tJVltj'lI?l:i''1LU(;]1~ Cl'IJ'lJb~ ~'IJ~ I?l b;J1 Cl'IJ'IJ~"lJ~i)'V1 ~'IJ~ ~Vl~"lJ~i) 'Vl"ll'fltJ 63 ~'l'IJ~n~1m~m b;J1 Cl'IJ'IJ 
"" til 'I" 

" I I '" I 

:i'1'l1 ~11LUCl'IJ'IJ~~~ ~'IJ~ ~VlU~1tJ~~~.1'IJ~1fi:i' ~'1~1tJt1lOl~eJ1'IJtJ1'IJn1:i'A1 n 1:i''U1n 1:i'Vl ~1 rlru bb~ ~. ~ 

" 
2. 'fl'lfolm :i':i'ClLYlYh~'\.n'IJ~:i' 

" 
i:jL~:i''1 m:i':i'ClLYl"rJf~'IJ~ 1tJ~-W1 ~'lJeJ1'IJ'V11'1 ~1'IJ"rJf"lJ'fl'lIOl~1­• 

,
~'1nnl1~Vl1~'V1m~tJ ~'1i:jL~'IJ'V11'1(?\-lilIOl1m.h~1L~'1-~:i'~:i'1~ 4-~"lJ~~'V1-'flLPln-b~'lI:i''U~-~:i'~n~ 9­

II I "I 

3. m:i''V11'1~LPI~bb'IA'IU:i'~L'V1P1L'V1tJ i:jL~:i''1m:i''V11'1~'l'IJi'IJVl2 ~'l'IJ B ~'IJ~~VlCl'IJ'lJn'll~11• 
cJ1'IJ'U1b'lrun'll b'V1~ ~'1tJ'I'W~1~1:i'Clrl1V1'IJ~bb~'lb~NL~ Lti'fl'l1Ol1m1qJ'\.n mn'l'IJf\'IJ~~'IJ 

bb'IJ'l L il~n1nU~tJ'lJbbU~'1m:i'Hu:i'~1tJ'lItJ~~'IJ'U1b'lruffi'UIOl~1~'1 nnl1~Vl1~'V1mitJ tJ'I ~'1•
" , " 

bU'IJ~1D.'lItJn:i':i'~ 1?l1~b~~ bbr;lIOl~VI'IJ'mll'IJ~1n;'IJ til'fl'l1Ol1nLI"INmf'lJ'IJ~'1~'l~'lI'IJ~'1~!l'l~1tJ (i1'1 

rJf'IJ) bb~:;'V11'1 ~'l'IJ~bPl~ vh"'lXmn~'IJ'V11'1~:;m n~'IJ i:jm:i'b;J1()'1~~ bll'IJLL:i''1~'1~(;I'''IX~~'lJVli'llVI~ 
b;J1~1"'IJ~'IJ~tJ1'IJ~:i'nlOl m :i'A1m:i''U1m:i' bb~:;~ m'IJ~~~1rlqJ:i''fl'U~ ~1 ~'1 n nU~Vl1~'V1m ~tJ1~ 

x " ~1 n"lJ'IJ tJ'ICJ~",xi:j m:i'b~'IJ'V11'1~'1~'IJ m:i'ri'fl~¥1'1'fl1 A1:i'IOl'fl ~:i'Cl"lJ'fl'l1Ol~1 ~'1nnl1~Vl1i)'V1m~tJ
OJ • 

'U1b'l ru~~ ~n'UtJ1'IJm:i'A1~m~~bbmf vh"'IX~1~1:i'Clffi'lfum~1 ru:i'Cl~b;J1~1L~b~~;'IJ bLr;]'V1~1• 


-
~ ~ ~'l""''l,..Q",., r.Jt4"l...., .• n<'nl''' • .,.,..,.,.,~., 



·.. 
.. 
• .. 
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TIlif 3-4-3.. 

Jl1if 3-4-4 

I Ifl"H fll'l: mlnaaih"iiiie..ian'l::t1Utr1Elfll'l'ttlal'il,
" 

1618 "01UU1:r8".fl11~U161aalJ ~141iNfl'jWIJ't'I11f1rJ1ir8• 
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'''l 

~Jl1'J:::LPI~'M~n'*l"lJ'El-lLJ~:::L'Vl Pl1'WU'*l'*l,r'W~-l rI-l"ll~'Elr;i'J LL~:::n m~~'W,BL'J ru~~-ll-J1n ~-lvi11,xm ~~-l 
oI!J' " 

'Vl'W"ll:::~'El r;i'J~-l1LJ• 

~ ~, 
m"11~~1 Vi'WVi'ljh'Jru~'El1J'*l"A1~-lmrumn';j'Vltl1;tI '*l:::i1LJ~:::"ll1"ll'WL-if1l-J11'ihJ1-m~l-J1n~'W• 

Lti'El-l'*l1 ni1~:::1J1J"lJ'W~-ll-J'J ~"ll'Wn-l ~'El-l~1t1 e.l1'W'Vl1-l ~1'WL~ll'El LL~:::~1'W1~ vi11,xm n~'W 'Vl1-l ~ :::t'I'J n 

3.4.2 n~).nJ~"1I1~:I-I.yr'U fi 
.cl ~ .,f "" 
'VI (;1 ~U~:;lUl1'r""j 'U'VI 

n~l-JLJ~:::"ll1il-J~'Wfi~-l'El~1J'Wr:I'W'W';jJl1'J ~f-l~ (;1 1'WL"]J (;1'VH1) 11'Vl r:I'W'W';jJl1'J ~f-l~(;1~Lij'Wr:I'W'W 
Supper Highway "lJ'W1t'1 10 L~'W m1l-JtI1'JLJ~:::l-J1ru 23 nL~Ll-J(;1~ Ltl'WL~'W'Vl1-l1?l'J'W~~-l1LJ'El'Eln• 

~Jl1'V'lm~H'~~'W1J1-L'Jrun~l-JLJ~:::"ll1il-J~'Wfi 'Vl1-l ~1'WL"]J(;1'V'l (l,d11'Vl i1~'lJ'El-l'Vl~1ntl'W~'W~ 

'lJ'W1·t'l1mu ~'J'W~-l(;1N-if1l-J"lJ'El-lr:l'W'W';jJl1'J~f-l~(;1 L"lJ(;1~'WLLt'I-l m~-liStI'W l-J~1';j'Vltl1;tI PI'WULtI1'J"ll'W 
~ 'U 

1'Vltl-~~'W n~-lL'Vl'V'll-J~1'WrI~ 2 1J1-L'Jru~Ltl'W'Vl1-l~'W-~-l"JJ'El-l'Vl1-l1?l'J'W~'W~ 1 ~'WLLt'I-l-1J1-l'W1(;1~1t'1
• "lI'El-lm ~'Vl1-l~ LI"\'MLL~-lLJ~:::L'Vl Pl1'Vltl 

r:I'W'W';jJl1'J ~f-l~(;1 i1 r:I'W'WL~'Ell-J ~'El ~'El r:I'W'W~'WLLt'I-l~l-J1'*l1 n'e)'4~1'J1-£Jitl~l-J~1Jn r:I'W'W'ElLPln­

~'WLtt'l-ln-lt'l'El'WL~'El-l i1"ll'El-l'*l~1'*l~ 6 "ll'El-l'Vl1-l 'ElrJL~ll'Elr:l'W'W';jJl1'J~f-l~(;1Ltl'W~:::tI:::'Vl1-l 16 nL~ Ll-J(;1~
" 

... ~" .1 ...
t'I'El'WLl-J'El-l ~t'll-J1n'lJ'W'Eln 

'*l1 nm~~1~'*l'V'l1J~1 b1'W'W';jJl1'J~f-:J~(;1 i1tfhJ1ru'*l~1'*l~~~-ll-J1 m~'W'Vl1-l~~-l 1'Wi'JLl-J-l 
" 

~ , 
ml-J1rum~'*l~1'*lJ'1J'WL~'W'Vl1-l~LVi'ElL-if1-'El'Elnn~-lL'Vl'V'll-J~1'WM~-ll-J1n 'V'l1J~1 i1mlJ1ru'*l~1'*l~"lI'El-l. " 

~ 

b1'W'W';jJl1'J ~f-l~(;1 (;1~'Elt'l~-lt)'Wn~rl Ln1LL~'WI"1'W '*l:::L~'W1~~1 b1'W'W';jJl1'J ~f-l~(;1 Ltl'WbI'W'W~1t1~11"1'1J 

~1t1~~-l~ ~'El-lf1Jm~'*l~1'*l~"lJ'W~-l"ll'El-l n~-l L'Vl'V'll-J~1'WrI~1~ml-J1rul-J1 n• 
LL~'W~ LL~ t'I-l'*l t'I [;]~'J'*lt)t'I"JJ'El-l n~mh::;"ll1il-Ji'WfiLL~ t'I-l1'WnJ~ 3.4-5 ~'J'W'*lC?l[;]~'J'*lt)t'lJl1t11 'W. " . 

.. .. 


f'_ ... ..............~.~~. ... _____ . . _~~~_. _ . • __ ____ ~_.___ ~ ___ .__..,_. 
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.. , 

,• 


nJfl 3.4-6. 

nJfl 3.4-7. 

I tft'Hnl'l: manwiluiiii'-lon'l::rlutianl'll'lltJ1.lOI, 
• litO all1uuliaafll'l::u'litaaJ.l ~WliHfl')a1'J.I'tnl"a1aa, 

fJ:--- -"l 
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'i:~'a·.:m1'aLL~~ LLU'J'i:Uti 

bb'W'J LoWlJ~:::iJJmA~,:m1~ri'el~h.:J"ll'W1 (1l1VI '1:!Vl1'elLANn1~Jh'Wn1~AlJ'W1AlJl'Wu1-b'J ru~ 
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'eltl~:;VI~1'1 48.62-263.51 lJl"1n./~1J.lJ. LL~:; 92.97-187.80 lJl"1n./~1J.lJ. (;11lJ~1~1J t(1lrJ~1'Wn1~

" 

I"1ffilJ1J'WL~'W'Y11'1 ~1rJtJ'WLn~1-'Wl"1riW'r~ ~'1Vi11.~iJ cJ'W~'1 m::;iDl1rJ'eltlvY'JhjiJ ~~1'IX ~~ n1~(;1~'JiDltj(11. . " 

iJrhLl.l~rJ'W11.liDl1m~lJ~I"1'J~iDl:;btl'1..l ((;11~1'1~ 4.1.2-1) 

.,: 
(;1111'1'Yl 4.1 .2-1• 

.. 
" 

lJVl1~'Ylm~rJ (92.97 -187.80) 

..::::rt. A .... ..::::. 

(1'W'W'J1l1'J(1I~'1~(;1 (198.88-399.26) 

~lJ'Ylru~1n1~ (100.46-733.26)
q 

, 
(;1~'1-n'W (48.62-263.51) 

lJ1(;1~~1'W* 330.00.. 

mlJ1ru PM-10 

81 .96 

(48.13-105.85) 

123.41 

(169.05-250.00) 

50.06 

(83.08-157.58) 

91.40 

(27.55-168.97) 

120.00 

Ll.l'elfL-n'Wj;f PM-1 0 

1.'1..1 TSP 

56.91 

(50.71-65.45) 

62.69 

(51.65-82.29) 

47 .51 

(21.46-61.58) 

59.96 

(42.38-69.66) 

• ~'ellJ ~.P\.2538 

http:lJl"1n./~1J.lJ
http:92.97-187.80
http:lJl"1n./~1J.lJ
http:48.62-263.51
http:lJl"1n./~1J.lJ
http:198.88-399.26
http:lJl"1n.l~1J.lJ
http:10.46-733.26
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.. 

~I d,.,. .,;. '1 <v..,:

~'U'VI3-J'll'U1(i1L'&mn'J1 10 b3-JFI'a'el'U r.nne.J~n1~(;l~'.l"'l'.l(?l ((;l1~1'1'V1 f'l-5 - f'l-8, 1l1f'le.Jkl'.ln 


f'l) nrl1'elrJLkl-rl'.l'l 27.55-250.00 l-lf'ln.lmuJ. ~'1~'1Lnkll-l1m~1kl~fh\'~kl(?ll.nkl 3 ~mtj t(?lrJ~rl1
'IJ " d.9 

..::IiI ..:::::.lIS" .. I q '" 
169.05-250.00 l-lf'ln.l~u . l-l . ~'el'l~'1l-l1f'l'el "'l-l'.lc;)m~'V11'1~~~~l-l'V1n"'l(?lrJ ~l-l'V1~lJ~1n1~ l-lf'l'.l1l-lL"lJl-l­. . 
~klc1klL'VhrlU 83.08-157.58 l-lf'ln.l~u.l-l . (;l1l-lcJl'.lrJ ~(;l~'1ikl ~'1nrh'elrJ~~"'~1'1 27.55-168.97 . " 

, , 

~1~(?Ifl'el "'l;i1~'1mrul-l"'1~'V1m~rJ n~1'elrJ~~"'~1'1 48.13-1 05.85 l-lf'ln.l~u.l-l . (m~1'1V1 4.1.2-1)
• • 'IJ 

m1~ LL~ (?I 'I f'l'.l 1l-l L~l-l~klc1kl~'.ll-lLL~~c1kl~n"lJkl1 (?IL~n n~1 10 1l-lm'elkl "lJ'el'l LL~~~~mtjLL~ (?I'lLkl~tJ~ 
• • 'IJ 

4.1.2-1 - 4.1.2-4 

.TSP
200.0000 

~ • PM10 
;J 
~ 150.0000 
c: 
<r 

~ 100.0000 
~;:!

6" 
~~ 
~ 50.0000 
~ 
r 
C" 

+ 4 4 4- 4- +<r 
0.0000 + + 4- 4- 4- 4 4- 4­

• 

• 
.... 

• .. 

http:27.55-168.97
http:83.08-157.58
http:169.05-250.00
http:27.55-250.00
http:1l1f'le.Jkl'.ln


4-7 

,.
• 

~ 

;;:!; 

;;:l 

~ 
c 
C1: 
;;:!; 
~ 

.;!
if' 
;;:!; 
.~ 

;;:!; 
r 
C" 

C1: 


800.0000 

700.0000 

600.0000 

500.0000 

400.0000 

300.0000 

200.0000 

100.0000 

0.0000 
0 
'<t 
I.[) 
N 
<s:: 
;;1; 

'<t 

0 
'<t 
I.[) 
N 
<s:: 
;;1; 

t ­

0 
'<t 
I.[) 
N 
<s:: 
;;1; 

o 
N 

b'J'a1 

0 
'<t 
I.[) 
N 
<s:: 
~ 
(") 
N 

0 
'<t 
I.[) 
N 
cs:: 
;;1; 

<0 
N 

0 
'<t 
I.[) 
N 
cs:: 
~ 
(J) 
N 

.TSP 

• PM10 

0 
'<t 
I.[) 
N 

~ 
C 

'IJ 
nJ~ 4.1.2-2 tJh.nruch"\r.l~LL~:::~'W~lj"1l't.n~L~nn~1• . 

• 
... 

300 

--:- 250 
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c 
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.;!
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;; 
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• 
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•it 400.0000 
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~ 250.0000c 
G: 
;;; 

200.0000 
~;!

ii" 
~;;; 150.0000 
~ 
;;; 
r 
C" 100.0000 
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50.0000 
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OJ OJ OJ OJ 
(") (") (") (") 
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N N N"! 
<i: <i: <i: <i: 
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L1~1 
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•
• 


4 

"nnn1n.J~n'wm,)'"ltjVlth.Jvr~ 2 U~~Ul'VlYl1J~1LU'elfL~'W[;]"JJ'el~th.J~n"JJ'W1V1~1n~1 10 
" , , 

h.J~W'el'W 1'W~'W~,)J..J"JJ'el~.,r~ 4 ~ml1 n~hL'Yl~tI'elrJ~~VI~1~ 51 .35-64.15 LU'elfL~'W[;] ((;11~1~Vl 4.1 .1-1• v 

4 4 + 4 4 4 


.TSP 

• PM10 

4 4 ~ 
OJ 0 0 
(") ~ ~ 
If) If) If) 
N N"! 
<i: <i: <i: 
«:l ;;; ;;; 
.,...­ (!)(")(") 

• 
t LU'elfL~'W[;]"ll'el~~'W~n"JJ'W1V1~1n~1 10 lw·W'el'W 1'W~'W~,)J..J"JJ'el~·lh~~J..JJ..J~~J..J(;1:;tj'W'el'el nL~EJ~ 

LVlil'el"ll'el~vr~ 4 ~ml1 n~hL'v.~EJ'elrJJ'~VI~1~ 47 .51-62.69 LU'elfL~'W[;] ((;11~1~~ 4.1.1-1 - 4.1.2-1 LL~:;
v 

tI• 
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• • 
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•t 

• 

• 


Ltl'flfL~'W~ ffi-l~-l~1~'fl tj'!?ImW'Yltl (;]~-li'W '<ll11~-ln~nr~~1';)'Vltl1~tJ LL~::;~~')!?In1~'V11-l~~::;~~'Vl~-
L'<l~5 ~~'Vl~tl~n1~ ~-li1,"hL·rhrl1J 59.96 56.91 LL~::; 47.51 Ltl'flfL~t.l~ (;]1~~1~1J Mtl1""~1
. . 

Ltl'flfL~'W~~'W~i1"1Jt.l1!?1L~nn~1 10 1~1"l~'fl'W 1'W~'W~')~i1,"hrl'fl'W-n1-l1n~'L~tJ-lrl'W tJ mt)'W~~~')!?In1~ 

Q tt" Jq I c:J ~ I q,d
'Vl1-l~~::;~~'Vl~L'<l!?ltJ ~~'Vl~tl~1 n1~'Vl~1"l1L'U~tJ(;]1 m1~r:n'W'flt.l1 

, ~ 

~ttl1~~1m~1ru~'WVli1"1J'W1!?1L~nn~1 10 bJl"l~'fl'W 1'W~'W~,)~"1J'fl-l'J!,)-l~~~~~~~-l 2 ~'!l 

~')'W1~'l!ljrl1mnn~1 50 Ltl'flfL~'W~ 

58.63 

(26.33-66.19) 

56.91 

(50.71-65.47) 

56.21 

(48.92-66.06) 

62.69 

(51.65-82.29) 

51.35 

(44.26-60.32) 

47.51 

(21.46-61.58) 

64.15 

(39.09-78.04) 

59.96 

(42.38-69.66) 

'<l1ne.J~n1~(;]~,)'<ltj'!?Im~1ru~'W~,)~LL~::;~'W~lj"1J'W1!?1L~nn~1 10 1~1"l~'fl'W 1'W'Vln~rnu"ll'fl-l 
~ ~ 

~-l~'fl-l'J!,)-lm.J~~~~ '<l::;L~'W1~~1m~1 ru~'W~-l~'fl-ltl~::;Ul'Vlljrl1 L1J'W1tl1'WYi1'W'fl-l L~m rl'W rh\h~1 

rl1m1~ L-n~-nt.liJ'W~,)~LL~::;~'W~lj"ll'W1!?1L~nn~1 . 10 bJl"l~'fl'W 1'WLL~~::;tj't.l1'W~mUL~mrl'W~1L~tJ'W 

• 

http:m1~r:n'W'flt.l1
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•• ~aJn1~~bb~(?I'Im'laJ~aJ~t.lfi~::;~~'l'l'"l'ln-ii'tlaJ~'"l'lmbnt.l x bb~::; y 1t.lnJnn~b~t.lt;lNL(?ItJ1-infin'l~'1
~ ~ 

I I '" I 

~'tl'lil'tltJVl ~ , (?I bb~::; ~tJ n b~t.lt;lNVl1Ji''"l'l n~fill~'l b~t.lt;l~'1 n'l~'1 ~'tl'lil'tltJVl~, (?I ~1'tl~aJn1 ~f:I (?I f:I'tltJ Ji''JtJ 

., ,.,i 1" l' .. l'..I1" ~ 0 ,0

nmlTYll.h::;aJ'l ru (?IUt.lb~t.lt;l~'1 b~t.l'tlt.l 1 bL~::;'"l'lm~t.lt;lHYI (?IaJlt.l '"l::;~'laJ'l~f:lt.l'laJ'l~'lt.l'J ru~'l ~'l 

~aJ1.J~::;~Vlin1~~(?I~t.ll'"l ~1'tl fl'l Regression ~1'tl R2 '"l'ln~aJn1~~'1n~'l'J1Ji' L(?ItJfl'l~aJ1.J~::;~Vlin1~ 
11 I I tJ 

~(?I~t.lhll~aJ'ltJ~'1i(?I",bt.lVl~'JLb1.J~ x ~'laJ'l~f:I'tlfiU'ltJn1n1.J~tJt.lLL1.J~'1'11'tl'l ~'J LL1.J~ Y 1Ji' ~'1,rt.lcl'l 

fl'l R2 ~fl'l~L-ii'lln~ 1 LL~(?I'I~'l Y Lb~::; x ~m'laJ~aJ~t.lfint.laJ'ln ~1'tl x ~'laJ'l~f:I'tlfiu'ltJn1n1.J~tJt.l 

bb1.J~'1'11'tl'lfl'l y '"l'lnfl'l x Hl'tl£l'l'lf:ln~'tl'llt.lv1'lt.l'tl'lL~mnt.lfl'l R bb~(?I'Ifl'l~'J'laJ~aJ~t.lfi~::;~~'l'lfl'l x 
~ 

Lb~::; Y L(?ItJ R ~fl'l'tl~~::;~~'l'l -1 ~'1 +1 ~'l R ~fl'lln~ -1 bb~(?I'I~'l x LL~::; y ~~'J'laJ~aJ~t.lfiL:n'l 

t;I~'1nt.l-ii'laJnt.l bb~::;~'l R ~fl'lln~ +1 bb~(?I'I~'l x LL~::; y ~~'J'laJ~aJ~t.lfilt.lv1'lt.l'tl'lL~mnt.l 

~ aJ n1 n~t.lt;l~'1~1'tl~aJn1 ~f:I (?I f:I'tltJ~'1 n~'l'J~ ~1.J LLUU~'1~ 
'lJ 

y =a + bx 

L(?ItJ~ Y ~'tl fl'llt.lLLnt.l~'1 

x ~'tl fl'llt.lLLnt.lt.l'tlt.l• , 
.dI I q ..... 

a ~'tl mVlt;l(?lbbnt.l x 

b ~'tl maJ'lruL~t.lt;l~'1~'"l::;L1.J~tJt.l11.Juj'tl x L1.J~tJt.l11.J~~'1Wl,htJ ~1'tl~'tl~'J'laJ-nt.l 

L~t.lt;l~'1 

0' .... cv 
4 .2.1.1 ~W''l'&'l.:J n'a~~'VI'l'J'YltJ'l'&'ltJ. 

Model Summary 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.984 0.968 0.966 10.755236 

'"l'lnt;l'l~'l'l Model Summary "r'lU~'l ~'lt.l'Jt.l'1l'tl'l TSP ~~'J'laJ~aJ~t.lfinu PM-10 fl'tlt.l-ii'l'l 

~'1 ~'tl 0.984 (R) L(?ItJ~'lt.l'Jt.l TSP ~~Vlfi"r'l~~'tl PM-1 0 ~'1ffim'l::; 96.8 (R2) LL~::;;SnffitJ~::; 3.2 

• ~ 
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lnVl'"lln~V1fi~~(hW~\l 1 ~'WV1~lU~l~"'~ Ln!liln1~tJfufillL~'Jti~il~·h~~ffitJ~~ 96.6 (Adjusted ..• R-Square) ~~~\ltVltJ~ttJLL~'Jn1~1-n[;]'JlltJ~ (TSP) ~J1~mn~ru[;]'JlltJ~ (PM-1 0) ill'"l~1-n~~ 
ANOVA 

Model Sum of Squares df Mean F Sig. 

Square 

Regression 49151 .002 49151.002 ~24 . 906 .000 

Residual 1619.452 14 115.675 

Total 50770.454 15 

'"ll n j;il~l~ ANOVA n1~';) lr\n~~r\'Jl~.mtJ~tJ~'J\l~1-n1\ln1~'VlVl~!lU~lJlJ ~tjl\ll~tJ'Jnufil
d.9 

~~tJ~~~V1in1~()(;)()!lEJ'll!l~[;]'JLLtJ~ (TSP) Ll~Vl~~lfil B hhi'hnu 0 Lti!l~'"llnfil Sig. = 0.000 ilfil 

~!lEJn~l 0.05 "'~lEJ mllJ~lfil~lJtJ~~~V1in1~()Vl()!ltJ"lJ!l~[;]'JlLtJ~ (TSP) ileJ~l'l!l[;]'JlltJ~ (PM-10) 
, 

q ~ ~ 0 ~ ~~ 

V1~~VlU\lEJ~lr\'1dV1l~~()11l 0.05 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Bata 

TSP (eric) 0.582 0.028 0.984 20.613 .000 

• 


'"llnm~l~ Coefficients '"l~~U~l fil~lJtJ~~~'Vlin1~()(;)()!lEJ'll!l~ [;]'JlLtJ~ (TSP) ~!l 0.582 

(8) Ll~~filr\~~Li'hnu 0 '"llnr\'JllJ~lJ~\lfi Y(PM-10) = B*X(TSP) + filr\~~ '"l~1~~lJn1~ Y = 
0.582X + 0 ~~~\l~lJn1~()(;)()!lEJ~1~'"l~~1\l'"lVlnlLU(;) (Linear Regression through Origin)• 

tVlEJMUffiEJ~~ 96.8 'll!l~mllJLltJ~tJ~'J\l'll!l~tJ~~"l!lm~llJl~()!lfiultJ1~~'JtJ~lJn1~ Y = 0.582X, 

4.2.1 .2 n';ilJ,j~"lf1ia.J~'lJfi t;\'lJ'lJ11111~~.:I~(;I 

Model Summary 

, 

• 


Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.996 0.992 0.991 8.684245 
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r.nn[;l1~1-1 Model Summary ~U~1 ~1'W'J'W'lJ'fl'l TSP iif1'J1lJilJ~'Wfinu PM-10 A'fl'W-n1'1 

•• ~'1 ~'fl 0.996 (R) t(1ltJ~1'W'J'W TSP ii;S'Vlfi~~r;l'fl PM-10 ~'1~'fltJ~:; 99. 2 (R2) LL~:;~n~'fltJ~:; 0.8 
'lI 

bnw'nn;S'Vlfi~~~h'W~'W 1 ~hJ'Vl~1U~1m[;J b~'fliin1~ufuA1bb~'J£J'IiiA1~'1ffitJ~:; 99.1 (Adjusted 

" R-Square) ~-1ti'Wt(1ltJ~~Ubb~'Jn1~H'~'JbbU~ (TSP) lJ1~mnmr~'JbbU~ (PM-10) i,h'"l:;Hi.Jl~ 

ANOVA 

Model Sum of Squares Of Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

130306.7 

1055.826 

131362.5 

1 

14 

15 

130306.7 

75.416 

1727.837 .000 

'"I1n[;l1r1'1 ANOVA n1~';Jbf1~1:;trm1lJbbu~u~'W~lfl'Wn1~'Vl(1l~'flU~lJlJ~~1'Wb~mnuA1
dJI 

ilJU~:;~'Vlin1HI(1l(l'fltJ'lJ'fl'l~'JbbU~ (TSP) bb~(1l'l~1A1 8 hhvhnu 0 b~'fl'l'"l1nA1 Sig. = 0.000 iiA1 

~'fltJn~1 0.05 '\ttlJ1tJm1lJ~1A1ilJU~:;~'Vl;fn1~(l(1l(l'e)tJ'lJ'fl'l~'JbbU~ (TSP) ii~~r;l'fl~'JbbU~ (PM-10) 
, 

q Go<' Q"I 0 Q"I .Q,Q 

'Vl~:;(1lU'WtJ~1 f1 qJ'Vl1'1~ (l [;l 0.05 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Bata 

TSP (vipa) 0.551 0.013 0.996 41.567 .000 

'"I1n[;l1~1'1 Coefficients '"I:;~U~1 A1ilJU~:;~'Vlin1~(l(1l(l'fltJ'lJ'fl'l ~'Jbb,J~ (TSP) ~'fl 0.551 

(B) 	bb~:;fi1f1'1~bVhnu 0 '"I1nm1lJilJ~'Wfi Y(PM-10) = 8*X(TSP) + fi1f1'1~ '"I:;lJl~lJn1~ Y = 
" , 

0.551 X + 0 ~'1'11'W~ lJn1~(l(1l(l'fltJYllJl'"l:;th'W'1(1ln1bU(1l (Linear Regression through Origin) 

t(1ltJM1fffitJ~:; 99.2 '1J'fl'lm1lJbbU~U~'J'W'lJ'fl-:J'Lh:;"]j1m~1lJ1~(l'flfiu1tJ1JlJl'JtJ~lJn1~ Y =0.551X. 

• 


http:i,h'"l:;Hi.Jl
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..
• Model Summary 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.996 0.993 0.992 4.951828 

I 0 Q.... G,.;' trv I It 

'"llnm~")'l Model Summary 'Y'/tJ,)1 '"l1'W,)'W'lJ'el'l TSP l-Jmll-J~l-J'Y'/'WfintJ PM-1 0 ~'el'W'lJI'l 

~'l ~'el 0.996 ( R ) Lt?ltJ~I'W,)'W TSP il:S'Vlfim'lL'l'el PM-1 0 ~'l~eltJ~:; 99.3 (R2) LL~:;~nffitJ~:; 0.7 
'IJ 

Lnt?l'"lln:S'Vlfi'Y'/~~I'W~'W 1 ~hj'Vl~ltJ~ILvU;J L~'elilm~tlftJriILL~,)~'lilrh~'lffitJ~:; 99.2 (Adjusted 

" 
R-Square) ~'l"l!'WLt?ltJ~~tlLL~')m~H'~,)LLtl~ (TSP) ~1'Y'/mnnU~,)LLtl~ (PM-1 0) oJl'"l:;1-il1~~• 

ANOVA 

.. 

• 
'"llnm~I'l ANOVA m~1L~n:;",ml~LLtl~tl~')'W~1-ifl'Wm~'Vlt?l~'eltJ~~~~~I'WL~mntJril

dJI 

i~tl~:;~'Vlfm~()t?l()'eltJ'lJ'el'l~,)LLtl~ (TSP) LL~t?l'l~lril B hiL'VhntJ 0 Lti'el'l'"llnril Sig. = 0.000 iJril 

i.i'eltJn~1 0.05 ~~ltJ~,)I~~lrili~tl~:;~'Vlfm~()t?l()'eltJ'lJ'el'l~,)LLtl~ (TSP) iJe.J~L'I'el~,)LLtl~ (PM-10) 
,

.d .... _ 0 .... 4.c::rt, 

'Vl~:;t?l'J'WtJ~l~qJ'VlI'l~ml 0.05 

Coefficients 

Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

46691.048 

343.288 

47034.336 

1 

14 

15 

46691.048 

24.521 

1904.156 .000 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig .. B Std. Error Bata 

TSP (pkan) 0.500 0.011 0.996 43.637 .000 

.. '"llnm~I'l Coefficients '"l:;'Y'/tJ~1 rili~tl~:;~'Vlfm~()t?l()'eltJ'lJ'el'l ~,)LLtl~ (TSP) iii'el 0.500 

• 
(B) LL~:;ril~'l~L'vhntJ 0 '"llnml~i~~'Wfi Y(PM-10) = B*X(TSP) + ril~'l~ '"l:;l~~~m~ Y = 

a • 
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... 
" , 

0.500X + 0 ~\I'I1kl'i;'ll-Jn1H1Vl(1!lt.J'Vil~'"l:::~lkl"Vlri'IL'WVl (Linear Regression through Origin) bVltJ 

•• 'i;'l~ifffitJ~::: 99.3 'lJ'fl\lfl,)Il-JLLunJ~,)kl'lJ!l\lU~:::"Jjlm'i;'lIl-JI~(1'flfi1JltJl~~')tJ'i;'ll-Jn1~ Y = 0.500X
• 

Model Summary 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.990 0.979 0.978 7.348101 

'"lln{;lI~I\1 Model Summary 'Yi1J~1 ~lkl,)kl'lJ'fl\l TSP iJmll-Jil-J~klfin1J PM-10 fl!lklO]I\1 

'i;'l\l ~'fl 0.990 (R) bVltJ~lkl,)kl TSP iJ~'VlfiYl~~'fl PM-1 0 ~\lffitJ~::: 97.9 (R2) LL~:::~nffitJ~::: 2.1 LnVl 
" 
'"lln~'VlfiYl~~lkl~kl 1 ~'W'Vl~I1J'i;'lIL~(;J L~!liJn1~U~1JflILL~,)~\liJfll~\lffitJ~::: 97.8 (Adjusted 

" 
R-Square) ~\I'I1klbVltJMULL~,)n1~H~,)LLU~ (TSP) l-J1'Yimmru~,)LLU~ (PM-1 0) l.h'"l:::H1~~• 

ANOVA 

• Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

35774.351 

755.924 

36530.276 

1 

14 

15 

35774.351 

53.995 

662.554 .000 

'"l1 n{;lln\l ANOVA n1~';j Lfl~I:::~mll-JLLU~U~,)kl~H1.kln1~'Vl Vl'i;'l!l1J'i;'ll-Jl-J~~lklL~tJ'Jn1J fll 
d.9 

il-JU~:::~'Vlin1~(1Vl(1!ltJ'lJ!l\l~,)LLlh (TSP) LL'i;'lVl\l~lfll B 'WLVlrn1J 0 Lti!l\l'"llnfll Sig. = 0.000 iJfll 

i(!ltJn~1 0.05 ~l-JltJfl,)Il-J~lfllil-JU~:::~'Vlin1~(1Vl(1'fltJ'lJ!l\l~,)LLU~ (TSP) iJ~~~'fl~,)LLU~ (PM-10) 
, 
~ ~ ~ 0 ~ q~ 

'Vl~:::Vl1JkltJ'i;'llfl L1!'Vl 1\1 'i;'l (1 {;l 0.05 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Bata 

TSP (talin) 0.647 0.025 0.990 25740 .000 

iii • 
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IOnnl1l1n'l Coefficients "'l:::YflJ~1 rhi~tJ~:::~'Vltn1~(1'''')'eltJ'1I'el'l r;l';lbbtJ~ (TSP) ~'el 0.647 

.-• (B) 	bb~:::rhr1'1~LVl1rl'J 0 "'l1nr1'l1~i~~'Wfi Y(PM-10) = B*X(TSP) + fOl1r1'1~ "'l:::1~~~n1~ Y = 
" , 

0.647X + 0 C;)'1'1!'W~~n1~(1I?)(1'EltJVil~"'l:::chw"l?)n1bUI?) (Linear Regression through Origin) 

'i:l?)tJMtfffitJ~::: 97.9 '1I'el'lr1'l1~LLtJ~tJ~'l'W'1I'el'ltJ~:::·ll1m~1~1~(1'Elfiu1tJl~~'ltJ~~n1~ Y = 0.647X• 

.. "" cv
4.2.2.1 ~Vl1~-3n~rJUI'VI1'J'VItl1'MJ• 

Model Summary 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.998 0.996 0.995 5.639058 

• 	 "'l1n(;nn'l Model Summary ~U~1 ~1'W'l'W'1I'el'l TSP ijr1'l1~i~~'WfirlU PM-10 fOl'el'W.n1'1 

~'1 ~'el 0.998 (R) 'i:l?)tJ~1'W'l'W TSP ij~'Vlfi~~~'el PM-1 0 ~'1~i)fJ~::: 99.6 (R2) LL~:::~nffitJ~::: 0.4 Lnl?).. 
• 	 "'l1n~'Vlfi~~~1'W~'W 1 ~hJ'Vl~1U~1L'\!I~ b~'elijn1~tJfufOl1bb~'lU'lijfOl1~'1ffitJ~::: 99.5 (Adjusted 

• R-Square) C;)'1,r'Wtl?)tJ~~bb~'ln1~H'r;l'lLLtJ~ (TSP) ~1~mnnUr;l'lLLtJ~ (PM-1 0) tl1"'l:::H1~~ 
AN OVA 

Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

138762.7 

604.181 

139366.8 

1 

19 

20 

138762.7 

31 .799 

4363.746 .000 

"'l1n(;l1n'l ANOVA n1~';JLr1~1:::~m1~bbtJ~tJ~'l'W~H1.'Wn1~'VlI?)~'elU~~~~~1'Wb~mrlUfOl1
d!l 

i~tJ~:::~'Vltn1~(1I?)(1'eltJ'1I'El'lr;l'lbbtJ~ (TSP) bb~I?)'1~1fOl1 B hlbYl1rlU 0 bn'el'l"'l1nfOl1 Sig. = 0.000 ijfOl1 

i1'eltJn~1 0.05 '\!I~1tJm1~~1fOl1i~tJ~:::~'Vltn1~(1I?)(1'EltJ'1I'El'lr;l'lbbtJ~ (TSP) ijt:J~~'Elr;l'lbbtJ~ (PM-10) 

• .. 

;II • 
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... 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Bata 

TSP (eric) 0.570 0.009 0.998 66.059 .000 

1011nJ;m'I'1 Coefficients 9:;Yltdl ~1~l-JU:i':;~'Vlin1:i'r;)~r;)t)tJ"lI!l'l r;l'JllU:i' (TSP) fl!l 0.570 

(B) ll~:;~I~'1~lVl1nU 0 91nmll-J~l-J,~'-I.lfi Y(PM-10) = B*X(TSP) + ~1~'1~ 9:;1~~l-Jn1:i' Y = 
" , 

0.570X + 0 ~'1'1!'W~l-Jn1:i'r;)~r;)!ltJ'Vll~9:;~I'W'1~nllU~ (Linear Regression through Origin) 

t~tJM,jffitJ~:; 99.6 "lI!l'l~'JIl-JllU:i'U:i''J'W"lI!l'lu:i':;'l!1n:i'~Il-J'Wr;)!l~UltJl~~'JtJ~l-Jn1:i' Y = 0.570X, 

4.2.2.2 n~3JtJr.::'li1~3J.w'l.uf tl'l.l'l.l1111'J~~~~!PI 

Model Summary 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.995 0.991 0.991 16.896695 

I 0 q IV ..... trG.' I 1.1 

91nmn'l Model Summary YlU'J1 91'W'J'W"lI!l'l TSP l-J~'JIl-J~l-JYI'Wfinu PM-10 ~!l'W"lII'1 

~'1 ~!l 0.995 (R) t~tJ~I'W'J'W TSP iJ~'Vl~YI~j;]!l PM-1 0 ~'1ffitJ~:; 99.1 (R2) ll~:;~nffitJ~:; 0.9 
'lJ 

ln~91n~'Vl~YI~~I'W~'W 1 ~hJ'Vl:i'IU~lm~ l~!liJn1:i'ufU~lll~'J£J'IiJ~ll"v1n!l'Wl~l-J (Adjusted 

R-Square) ~'1,r'Wt~tJMUll~'Jn1:i'H'r;l'JllU:i' (TSP) l-J1Y1mnmrr;l'JlLU:i' (PM-1 0) klI9:;H1.~~
q 

ANOVA 

• 

.. 


Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

597823.5 

5424.468 

603248 

1 

19 

20 

597823.5 

285.498 

2093.965 .000 

91nmn'l ANOVA n1:i'';jl~n:;'IX~'JIl-JllU:i'U:i''J'W~H1.'Wn1:i''Vl~~!l'J~l-Jl-J~~I'Wl~tJ'JnU~1
d.9 

~l-JU:i':;~'Vlin1:i'r;)~r;)!ltJ"ll!l'lr;l'JlLU:i' (TSP) lL~~'1~I~1 B hJLor'l1nu 0 lti!l'l91n~1 Sig. = 0,000 iJ~1 

http:n~3JtJr.::'li1~3J.w'l.uf
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• . 
Q IV CV 0 IV .QoIIC\ 

'Vl~~!?lU'WtI~1A'1!'Vl1'1~ClI?l 0.05 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Bata 

TSP (vipa) 0.629 0.014 0.995 45.76 .000 

r.nnl?l1~1'1 Coefficients '"l~~U~1 rhil-Ji.h~~'Vl'in1~Cl!?lCl'Eltl"ll'El'l ~,)LLi.h (TSP) A'El 0.629 

(8) LL~~rl1A'I~Lvhriu 0 '"l1nm1l-Jil-J~'Wfi Y(PM-10) = B*X(TSP) + rl1A'I~ '"l~l~~l-Jm~ Y = 
... . 

0.629X + 0 ~'1'!!'W~l-Jm~Cl!?lCl'Eltl~1~'"l~~1'W"!?lri1LD.!?l (Linear Regression through Origin) 

1!?ltlMtfnltl~~ 99.1 'lI'El'lm1l-JLLtJ~tJ~,)'W'lI'El'ltJ~~"l!1m~1l-J1~Cl'ElfiU1t11~~')t1~l-Jn1~ Y = 0.629X • 

Model Summary 

• 

• 

Model R R2 Adjusted R2 Std. Error of the Estimate 

1 0.938 0.881 0.875 35.147476 

'"l1nI?l1~1'1 Model Summary ~U~1 ~1'W,)'W'lJ'El'l TSP ~m1l-Jil-J~'Wfiriu PM-10 rl'El'W-n1'1 

~'1 A'El 0.938 (R) 1!?ltl~1'W,)'W TSP mi'Vlfi~~(;]'El PM-1 0 n'lffitl~~ 88.1 (R2) LL~~~nffitl~~ 11.9 
qJ 

Ln!?l'"l1n~'Vlfi~~~1'W~'W 1 ~hl'Vl~1u~1LVlf;J uj'El~n1~tJfUrl1LL~,)U'l~rl1n'lffitl~~ 87.5 (Adjusted 
... 

R-Square) ~'1'!!'W1!?ltlMtJLL~,)n1~H'~,)LLtJ~ (TSP) l-J1~mn~ru~,)LL,J~ (PM-1 0) 'I.l1'"l~1-n~~• 
ANOVA 

Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

182211.6 

24706.902 

206918.5 

1 

20 

21 

182211.6 

1235.345 

147.499 .000 
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IOnnm:i'I'1 ANOVA n1:i'':jLfl:i'I::;~ml~LLUnh':l'W~1-nl:Wn1:i''Vl~MlU~~~~~I'WL~tJ'Jnufil
• d.9 

i~u:i'::;~'Vlin1H)~(1'eltJ"JJ'el'lI?i'':lLLU:i' (TSP) LL~~'1~lfil B hlLyhnu 0 Lti'el'l~lnfil Sig. = 0.000 rlfil 

"lJ'eltJn~1 0.05 VI~ltJfl':lI~~lfili~U:i'::;~'Vlin1:i'(1~(1'eltJ"JJ'el'lI?i'':lLLU:i' (TSP) ne-J~~'elI?i'':lLLU:i' (PM-10) 
, 


lh::;~uoJtJ~Ir1'1J'VlI'1~~~ 0.05 


Coefficients 

Unstandardized Standardized 

Coefficients Coefficients 

Model B Std. Error Bata Sig. 

TSP (pkan) 0.331 0.027 0.938 12.145 .000 

~ln(;lI:i'I'1 Coefficients ~::;"fjU~1 fili~U:i'::;~'Vlin1:i'(1~(1'eltJ"JJ'el'l I?i'':lLLU:i' (TSP) ~'el 0.331 

(B) LL~::;filfl'l~LYhnu 0 ~lnml~i~~'Wfi Y(PM-10) = B*X(TSP) + filfl'l~ ~::;Hl~~n1:i' Y = 
., , 

0.331X + 0 ~'1oJ'W~~n1:i'(1~(1'eltJVl1~'"l::;~I'W~~rhLil~ (Linear Regression through Orig in) 

t~tJ~:i'tiffitJ~::; 88.1 "JJ'el'lfl':lI~LLU:i'U:i''J'W"JJ'el'lU:i'::;'I!In:i'~I:I.JI:i'(1'elfiultJl~~'JtJ~~n1:i' Y =0.331 X . 
• 

• 
Model Summary 

Model R Adjusted R2 Std. Error of the Estimate 

0.996 0.993 0.992 8.90972 

'"llnm:i'I'1 Model Summary "fjU~1 ~1'W':lWil'el'l TSP nml:I.Ji:I.J~'Wfinu PM-10 fi'el'W-ih'l 

~'1 ~'el 0.996 (R) t~tJ~I'W':lU TSP n~'Vlfi"fj~~'el PM-10 Ci'lffitJ~::; 99.3 (R2) LL~::;~nffitJ~::; 0.7 
" 
Ln~'"lln~'Vlfi"fj~~I'W~'W 1 ~hl'Vl:i'IU~ILVlI?J ~'elnn1:i'ufufiILL~':ltJ'InfiICi'l~'eltJ~::; 99.2 (Adjusted 

., 
R-Square) ~'1oJut~tJ~:i'ULL~':ln1:i'H'I?i'':lLLU:i' (TSP) :l.J1"fjtl1n:i'rul?i'':lLLU:i' (PM-1 0) til'"l::;H1~~• 

.. 
• 

.. 
.. 
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ANOVA 

Model Sum of Squares df Mean 

Square 

F Sig. 

Regression 

Residual 

Total 

206425.287 

1508.278 

207933.565 

1 

19 

20 

206425.287 

79.383 

2600.368 .000 

"'l1n[;J1),1-l ANOVA n1),~LfI)'1:;ifl,)1lJLlU)'lh')'W~1-nk!n1)"V)"'~'e:lU~lJlJ~~1'WL~mnu,"h
,jJl 

ilJU),:;~'Vltn1),bl"'bl'e:lU'1l'e:l-l~,)LLU), (TSP) LL~"'-l~1,"h B hhvhn'IJ 0 Lti'e:l-l"'l1mh Sig. = .000 iJr)1 

,j'e:lUn~1 0.05 'VIlJ1Ufl,)1lJ~1r)1ilJ,J),:;~'Vltn1),bl"'bl'e:lmJ!l-l~,)LL1.h (TSP) iJ!:-.J~[?\'e:l~,)lLth (PM-10) 
, 

q cvcvOcv ...::::....::::.. 

'Vl~:;"''IJ'WU~1f1'lJ'Vl1-l~bl[;J 0.05 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig.B Std. Error Bata 

TSP (talin) 0.628 0.012 0.996 50.994 .000• 

"'l1n[;J1)'1-l Coefficients "'l:;yj'IJ~1 r)1ilJU~:;~'Vltn1~bl"'bl'e:lm!l-l ~,)LL1.h (TSP) ~'e:l 0.628 

• 
(B) LL~:;r)1f1-l~Lvi1n'IJ 0 "'l1nfl,)1lJilJ~'Wfi Y(PM-1 0) = B*X(TSP) + r)1f1-l~ "'l:;l~~lJn1~ Y = 

0.628X + 0 r;l-lJ'W~lJn1~bl"'bl'e:lu~1~"'l:;~1'W~"'n1LlJ'" (Linear Regression through Origin) 

L"'U~)'lrffiU~:; 99.3 '1I'e:l-lfl,)1lJLLu~u),,)'W'1I'e:l-lu~:;~1m~1lJ1~bl'e:lfiu1ul~~,)u~lJn1~ Y = 0.628X, 

-m,'" A ..; 0 "~~~~n1i~®~~S ®91nn1~ n~LW~Y1~1W~1niru 

"'l1nr)1~,..m1),bl"'bl'e:lu~1~"'l1nn1~~n~yj'IJ~1 ~lJn1~~lrJl'Vln~lJn1~~1'W"'l"'n1LlJ'" (Linear, , 

Regression through the Origin) ~LtI'Wl~'W~Lti!l-llJ1"'l1nr)1 TSP (~'W~,)lJ) ltl'Wr)1~ Lrl'IJlJ1"'l1n 

~1'W,)'W~'W~-l'VIlJ'"1'W~'W~'!'W 1 ~-l"'l:;~,)lJ~-l1"11'lJ'e:l-l PM-10 !l£lrJl')u r;l-l'!'WrhI"11 TSP hJiJ 1"11'lJ'e:l-l, ~ 

PM-1 0 "'l:;~!l-lllJiJ~')u 1'Wmru~Lri'e:lr)1 TSP iJI"11L'Vi1nu 1 0 LL~:;Lri'e:l[;J~,)"'l~'e:l'IJyj'IJ~1iJI"11 PM-10 


L'Vi1nu 1 0 ,r'WLL~"'-l1~'Vl~1'IJ~-l~11"11~1~"'l1nI"11 TSP '!'WLtI'W1"11"lJ'e:l-l PM-10 -vY-l'VIlJ'" "'l1nI"11~1~ 


• 
• yj'IJ~1ch r)1 TSP L~lJ~'W 1"11 PM-1 0 "'l:;L~lJ~'W[;J1lJ'el[;J~1~,)'W'lJ'e:l-l~lJn1~bl"'bl!l~~lrJl "'l1n~'W~ 


r " 



• • • 

• • 
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• 


, 
1W1~1'1Vl 4.2-1 ~~tJ~:l-Jn1HIi?lf:I!lmL~::;rh~~~:I-J~'lJfi"lJ!l'l~'IJ~'J:l-JLL~::;~'IJ"lJ'lJ1i?1L~nn~11 0 l:I-JfI~!l'IJ 

.., 
~m'IJ'VI ~:l-Jn1~f:li?lf:I!lrJ(rh~~~:I-J~'lJfi.R2) 

~:I-J:I-J~~:I-J~::;.r'IJI?lm~rJ'I1~• 
.... .. ... 

~:I-J:I-J~~:I-J ~::;'J'IJ!l!l n L 'UrJ'I L~'IJ!l• 

1) IOl"ri1~'1mru:I-J~1':j'VIm~rJ• 

2) m:I-JtJ~::;"ll1~:I-J~'lJfi (l'IJ'IJ':jJl1'J~f'l~ ~ .. ". 

3) ~:I-J'Ji?ln1~'VI1'1Yi~::;~:I-J'VI~LIOli?lrJ• 

~:I-J'VI~tJ~1n1~• , 

4) .ri?l:I-Jru"mJ ~~'1-n'IJ 

Y = 0.582X (0.97) 

Y = 0.551X (0.99) 

Y = 0.500X (0.99) 

Y = 0.647X (0.97) 

Y = 0.570X (0.99) 

Y = 0.629X (0.99) 

Y = 0.331 X (0.88) 

Y =0.628X (0.99) 

.. 
.. ~ 

4.3.1 19l:::n'J 

I I I I 
q ..c:::. Q I Q I Q i;' i;' IQ 

:l-Jfln./~'J.:I-J. (~1~1'1'V1 4.3.1.1-1) U~L'Jru'VIYiU'J1:I-Jfl1 L'U.~rJm14.,1 L"lJ:I-J"lJ'IJ~'1~i?I!lrJ'VI~:I-J'Ji?ln1~'VI1'1... .. 
Yi~::;~:I-J'VInlOl~~ ~:I-J'VI~tJnn1~ fi!lnrhL'U~m'Vhnu 0.0767 :l-Jfln./~H:I-J. (0.0212-0.1383 :l-Jfln./ 

IOl~11Ol~Li?lrJ~~'1 IOl"ri1~'1n~ru:I-J~1':j'VIm~rJ nrhL'U~m'vhnu O. 0604 :l-Jfln./~H:I-J. (0.1011-0.2373• 
Q~Q:" .J 11 .d .c:!iI ~ cv ~ a ~ IQ

:I-J f1n./~H:I-J.) LL~::;~ m'IJ'VI:I-J ~::;m1'lJm:I-J1ru'VI'IJ!lrJ'VI~ i?I f1!l ~~'1"ll'IJ "ll'lLU'lJIOli?l f1'JUfI:I-J b:I-J:I-J eJ~ n~::;'VIu 

IOl1nUlOl~rJ~'IJ 1 'IJ!lnlOl1nnlOlm~:I-J"lJ!l'l:I-J~1'ffi nm:I-J1ru~::;~'JL'Vhnu 0.0369 :l-Jfln.i~H:I-J. (0.0134­
Of 

.J 
0.1 008 :l-Jfln./~H:I-J.) (1W1~1'1'V1 '1-1 - '1- 4, Jl1f1eJ'IJ'Jn 'I) 

.. 
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lJAn./~UJ·J . ) ~'l1n~L~tI'lnu U1L'JCU~lJ'J"'m~'Vl1'l~~::~lJ'VlnfOl~~ ~lJ'Vl~tJ~1m~ ~'flnI"11L'U~tI 

LYhn1J 0.0622 lJAn./~HlJ. (0.0168-0.1233 lJAn./~iJ . lJ . ) (;l1lJ~'JtI fOlYh~'ln~nrlJ~1';j'Vltl1~tlnI"11• 
, I I I I 

L'U~mvhnu 0.0543 lJAn./~U.lJ . (0.0153-0.2273 lJAn./~U . lJ.) LL~::fOl",.y]n(;\::n'J~1~'" ~'fl (;\~'likl 

nmlJ1CU(;\:;~'JLvhnu 0.0350 lJAn./~u . lJ. (0.0168-0.1022 lJAn.l~U . lJ . ) ((;l1~1'l~ 'l-5 - 'l-6, 1l1A 

~kl'Jn 'l) 

(;l1~1'l~ 4.3.1 .1-1 ~ttJmlJ1CU(;\::~'J1kl~kl~'JlJ (TSP) LL~:;~kl~n"lJkl1"'L~nn~1 1 0 LlJA~'flkl 
(PM 10) 1 kl'lh~~lJlJ~~lJ(;\::tJkl(;\m~tI'l1~• 

• 
 Pb 1kl TSP 


(f!g/m
3

) 

.. 
0.0604 .. 

(0.0106-0.2373) 

0.0732 

(0.0165-0.1853) 

0.0767 

(0.0212-0.1383) 

0.0369 

(0.0134-0.1008) 

I " 

Pb1kl PM10 

3
(f!g/m ) 


0.0543 


(0.0153-0.2173) 


0.0634 


(0.0225-0.1537) 


0.0622 


(0.0168-0.1233) 


0.0350 


(0.0053-0.1022) 


I I 

fOl1 n e.J~m ~';j LA~1 ::~(;\::n'J1kle:lklYl'l~'fl'ltJ~::Lll'Vl fOl ::L~klL~~1 1"11 L'U~tlmlJ1 CU(;\::n'J~'l ~ '" nu. .. . 
1"11~'l~ "'"lI'fl'l~itl~(;\~'JfOltJ'"1kl~ [l1\wh'l 1 hln m1lJ~'fl"'A~'fl'lnklL~ij'flklnUmlJ1 CU~kl~n 1"111kl 

Vi1kl'fl'lL~m ~'fl fOl"'~~U~1nm1lJL~lJ~kl"ll'fl'l~itl~'l~"'nfOl::nI"11L'U~tI~'l~"'(;\'mhJ~'JtI LL~:;~U~1
q ~ 'II ~ q 

.. 

.. (;\:;~'J1kle:lkl~lJnI"11~'ln~1e:1kl"llkl1"'L~nn~110 LlJAffikl 'Vln~rnll 
" 'U 'IJ q 

• 

http:lJAn./~U.lJ
http:lJAn./~U.lJ
http:lJAn./~iJ.lJ
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.. 

4

• 

, 
(?l::;tJ'W'el'eln L~t1'! L~\j'eliJ r11'eltlL'W"ll,)'!~::;~~1'! 0.0126-1 .3854 ~ f1n ./'tlu.~. ~U~1~mtlV1iJm~1 ru 

'" 
~ •.c::J q ~ cv .d .c:.I I .J I CV 

(?l::;m~,!~~'eltl'Vl~m'W(?l'tl,!"Jj'W"Jj'!~mL'U'tlm'Vnnu 0.1 039 ~f1n./'tlu.~. (0.0126-1.3854 ~f1n./
"'. '" , " , 

'tlu.~.) ~'!'"l~tliJ~'tln~::;'Vlu'"l1nif'"l~t1~'W~'eln1~ri'el~rNCl'W'W dJ'WL~~L~n1~'"l~1'"l~~~-n~ L~n::;iJ~'W 
I i.I I '" I 

'"l1nn1~ri'el~~1'!LL'tl::;~'W'"l1nL"lJlJ1~ClL~~~1n~'Wr11V1Uy.i'!~~hJ'"l1nL~~ lhhJ'I1u~')~~mtltl '"l~V1iJ 

r11m1~Lii~-ii'W"lJ'el,!(?l::;~')~,!~ ~'eltl~ m~iJ~::;"Jj1~~~'Wfi Cl'W'W';)[n~ L~t1iJf1,)1~ L-ii~-ii'WL'U~m'Vhnu"'. '" 
"'" "" 0.0958 ~f1n./'tlu .~ . (0.0189-0.2107 ~f1n./'tlu .~ . ) ~'el'!'tl'!~1f1'el un')ru~~,)~n1~'Vl1'!~~::;~~'Vl~

• 

'"l~~iJ(?l::;~,)~1~~ ~'el '"l-A1'tl'!n~ru~~1';)'Vltl1~t1 L~t1iJr11L'U~m'Vhnu 0.0351 ~f1n./'tlu.~. (0.0115­

..: 
0.0654 ~f1n./'tlu.~.) (mn'!'Vl '1-9 -- '1-12, 111f1~'W')n 'I) 

(?l1~1'!~ 4.3.1.2-1 ~tiJm~1ru(?l::;~,)L'W~'W~,)~ (TSP) LL'tl::;~'W~iJ"lJ'W1~L~nn~1 10 1~f1~'el'W• 
(PM 1 0) L'W"ll')'!'tl~~~~~ (?l::;tJ'W'el'elm~t1'!L~i!'el• 

• .. 
Pb L'W TSP PbL'W PM10 

(/-lg/m
3
) (/-lg/m

3
) 

0.0351 0.0250 

(0.0037 -0.0519) (0.0115-0.0654) 

n~~iJ~::;"Jj1~~~'Wfi 0.07650.0958 

Cl'W'W';)1l1')~f'!~ (?l (0.0189-0.2107) (0.0257 -0.1525) 

0.04280.0592 

(0.0140-0.0963)(0.0228-0.1224) 

0.1039 0.0289 

(0.0071-0.0937)(0.0126-1.3854) 

.. iJuv1i1"llU1~L~nn-;h 10 l~~';j'elU C,J'tln1nLf1n::;im~1ru(?l::;~,)L'W~'W"lJ'W1~L~n (mn'! 

~ 4.3.1.2-1) ~U~1iJr11'eltlL'W"ll,)'!~::;~~1'! 0.0937-0.0037 ~f1n./'tlu . ~ . LL~f1,)1~ L~~-ii'W"lJ'el,!(?l::;~')L'W 

r • '" 



•• 

• 

• • 

• • 

• •• 

• 
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, , 
LLr;\rl::~mll ilrhhlLl.l'WL1J1'WVh'W'tl'lL~mrltJ"lJ'tl'lc:J'Wn~ ~'tl IOl VlVliJ r1'J1~ L-ii~-ii'W~'1~ Vl'tlrlVl n~~ 

q III "U q 'U 

..• 1J~::'ll1i~~'Wfi ",'W'W'!lfl1~ 'i:VltJiJr1'J1~L-ii~-ii'WL'il~mvhrltJ 0.0765 ~r1n./rltJ . ~. (0.1535-0.0257 

~r1n./rltJ.~.) ~'tl'lrl'l~1~'tl "'~'JVlm~'Vl1'1~~:::~m/l~LIOl~~ ~~'Vl~1J~m~ ~'tliJrhL'il~mvhrltJ 0.0428 
, 

~r1n.lrltJ . ~ . (0.0963-0.0140 ~r1n.lrltJ.~.) m~~'JtJ ~mll(;]~'1-n'W iJr11LVhrltJ 0.0289 ~r1n./rltJ.~. 
dCli .:.., ~.dI fr Q cv q I ~ 

(0.0937-0.0071 ~r1n.lrltJ.~.) LLrl::IOlVl'Vl~(;]::mm~Vl r1'tl 1Ol~1rl'lnmJ~"'1'J'VlmrltJ 'i:VltJ~r11L'ilrltJ 
, 

LvhrltJ 0.0250 ~r1n.lrltJ.~ . (0.0519-0.0037 ~r1n./rltJ.~.) ((;]1~1'1Vl '1-13 - '1-16, fl1r1~'W'Jn 'I) 

LLrl::~tJ~1(;]::~'J1'Wc:J'W~'J~iJr11~'1n~1c:J'W"lJ'W1VlL~nn~11 0 L~r1~'tl'W 'Vln~mll 
III \.I III III 

4 .3.2 mJ.:Jmih'4 

, , 

0.0089-0.1495 ~r1n.lrltJ.~ . ~mllVl~tJ~1iJr11m1~L-ii~-ii'WL'U~tJ"lJ'tl'l 3 ~mll ~'tl 1Ol~1rl'lnnl1 


., 1I q ......diI 

~nrlLr1tJ'In'W r1'tl 0.0426 ~r1n.lrltJ . ~ . (0.0191-0.1 020 ~r1n.lrltJ.~.) 0.0418 ~r1n.lrltJ.~. (0.0141­
, 

.."..". r;:
0.0624 ~r1n.lrltJ.~.) LLrl::: 0.0404 ~r1n.lrltJ.~ . (0.0140-0.1495 ~r1n.lrltJ.~.) IOlVl'Vl~u~~1ru• 

I I I I 
~ 0 Iq ClIo.., 4 .q !.I !.I q I'" 

LL~'1nTI..l~m~Vl'tltJ'Vl (;]rl'l'll'W r1'tl~r1'J1~L"lJ~"lJ'WL'ilrlm'Vl1ntJ 0.0192 ~r1n./rltJ.~. (0.0089-0.0392. " 
.J .d 

~r1n.lrltJ.~.) ((;]1~1'1'Vl '1-1 - '1-4 LLrl:::m~1'1'Vl 4.3.2.1-1) 

iJ'Wviij"1l'l.l1~ b~nn~1 10 1:1-1 I"l'i'el'l.l 1Ol1n~rlmij Lr1~1:::,rFl'J1~ L-ii~-ii'WLL:I-J'Imll~ L'il~tJ'tlrl1'W. " 

~"'1'!l'Vlm~tJ'i:VltJiJr11L'il~mvhrltJ 0.0285 ~r1n.lrltJ.~ . (0.010-0.0721 ~r1n.lrltJ . ~.) ~'tl'lrl'l~1 ~'tl 

n~~1J~:::'ll1i~~'Wfi ",'W'W'!lfl1~ LLrl:::"'~'JVlm~1'1~~:::~~'VlnlOl~~ ~~'Vl~1J~1m~ 'i:Vltl~r11L'il~tlr1'J1~ 

L-if~-if'WLVhrltJ 0.0217 ~r1n.lrltJ.~ . (0.0077 -0.0355 ~r1n.lrltJ.~.) 0.0197 ~r1n.lrltJ.~ . (0.0034­

0.0799 ~r1n.lrltJ.~ . ) LLrl::: IOlVl~iJr1'J1~L-ii~-ii'W~1~Vl'tlrl~ (;]~'I-n'W ~'tliJm~1ruLL~'Imll~L'Yl~mvhrltJ 
III . "" 

.,l .J 
0.0099 ~r1n.lrltJ.~. (0.0027-0.0285 ~r1n.lrltJ.~.) ((;]1~'I'Vl '1-5-'1-9 LLrl:::(;]1~1'1'Vl4.3 . 2 . 1-1) 

Lri'tlLWtltJ LVltJtJm~1 ruLL:I-J'I mll~1'W~'W~'1~'tl'l1J~:::Lfl'Vl ~tJ~1 LL:I-J'I mll~1'W~'W~'J~iJ r11~'1 

• ntj11'W~'W"lJ'W1 VlL~n1'W'VJn~mll .. 

http:iJ'Wviij"1l'l.l1
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mn\l~ 4.3.2.1-1 M'LhJh.l1ruLL~\ln1U~1'W~'W~'J~ (TSP) LL~:;~'W~iJ'lJ'W1~L~nn1110 l~m!l'W, , , 
,... 

(PM 10) 1'W-rl'J\l~~~~~~~:;1''W~m~E.J\l1t;1, 

0.0426 

(0.0191-0.1020) 

0.0285 

(0.0100-0.0721 ) 

n~~,j~:;"l!1i~~'Wfi 

tl'W'W1Jl1'J ~f\l~~ 

0.0418 

(0.0141-0.0624 ) 

0.0217 

(0.0077 -0.0355) 

0.0404 0.0197 

(0.0140-0.1495) (0.0034-0.0799) 

0.0192 0.0099 

(0.0089-0.0392) (0.0027 -0.0285) 

• 


~:;Vd1\l 0.0026-0.0835 ~~n.l~u.~. L~E.J~mu~iJ,"h~\l~~!lti~ m~,j~:;"l!1~~~'Wfi tl'W'W1Jl1'J~ 
'" 'lJ 

evA ~ q, .J I CV ..:!I 

~\l~!?l ~~E.J~~1L'Yl~m'Vl1nU 0.0823 ~~n.l~u . ~. (0.0506-0.1144 ~~n.l~u.~.) ~!l\l~\l~1~!l 'l!I~'J~ 

n1~'Vl1\lYi~:;~~'Vln'"l~~ ~~'Vl~,j~1n1~ LL~:; !?l~\li'W L~E.J~rhL'Yl~E.J~'J1~L.jJ~.jJ'WL'Vhnu 0.061 0 ~~n.l, , 

~u.~ . (0.0285-0.01274 ~~n.l~u . ~.) 0.0469 ~~n.l~u.~. (0.0097-0.0910 ~~n./~u.~ . ) !?l1~ 

.:J , .J 
L'Vhnu 0.0440 ~~n.l~u.~. (0.0313-0.0597 ~~n./~u.~.) (!?l1~1\l'Vl \l-9 - \l-12 LL~:;!?l1~1\l'Vl 

4.3.2.2-1) 

iJU.vjij'llU1l'1~1mh 10 la.Jfl~'flU ~~n1~1L~~1:;~LL~\ln1U~ YiU11 L~E.J~'l1~L.jJ~.jJ'W
• 

" LL~\ln1U~iJrh!lti~:;'l!I11\l 0.0026-0.0084 ~~n./~u.~ . L~E.J~mu~iJrh~\l~~!l~~ m~,j~:;"l!1-
~ ~ q ~ 

~~~'Wfi tl'W'W1Jl1'l~f\l~!?l L~1E.JiJrhL'U~m'Vhnu 0.0447 ~~n./~u.~ . (0.0297-0.084 ~~n./~u.~.)
• 




•• 
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c 
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..,l
(0.0026-0.0444 ~rln./~u.~.) LL~:; 0.0207 ~rln./~u.~ . (0.0131-0.0306 ~rln./~u.~.) ((;l1~1'1'Y1 

, 
"'" ~m'W'YI Mn lw TSP 

(~g/m3) 

Mn lw PM10 

3 
(~g/m ) 

'"l"A'1~'1nnU• 
~~1';j'YItl1~tJ 

0.0440 

(0.0313-0.0597) 

0.0207 

(0.0131-0.0306) 

mmJ~::"ll1i~~'Wfi 
Q. .c::::h..... -=:!to 

Cl'W'W,)J11,)(;)N~(;l 

0.0823 

(0.0506-0.1144) 

0.0447 

(0.0297 -0.0835) 

""' ..
~~,)(;)n1~'YI1'1~~:;~~'YI:i'L'"l(;)tJ• 

~~'YI:i'tJnn1~• 

0.0610 

(0.0285-0.1274) 

0.0264 

(0.0097 -0.0643) 

l'(;)~ ru'YltJ 
, 

(;l~'1i'W 

0.0469 

(0.0097 -0.0910) 

0.0210 

(0.0026-0.0444) 

L-rl'WL~tJ 'J rl'IJL'W-rl')'1~~~:i'~~ (;l :;1''W(;l n L ~tJ'IHf~'IJ~1 m~1ruL~'1 n1il~L'W~'W~'J~iJrh ~'1 n~1. . " 
" 

L'W~'W"lJ'W1 (;) L~n L 'W'YI n~mil LL~ :;m~1 ruLL~'1 n1il~L'W~'Wl1'1~'El'ltJ~:;LJ1'Y1L'W-rl')'1~ ~ (;l:;1''W'El'ElnL~tJ'I 

4.3.3 i'-1n~~ 

• 
• 

.. • 




•• 
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,, n:i'lJlh::"Jjli~~'Wfi t;l'W'W';jJll,)~ bb'e1:: ~~')(9)m~'Vll~'Vi~::;~~'Vl:i'bIOl~cl" ~~'Vl~U~lm~ L(9)£J~rhL'U~£J, , 

rl,)I~L-irl-J-ir'WL'YhrilJ 0.3044 l-Jrln.l'e1lJ . ~ . (0.1 063-0.5348 ~rln.l'e1lJ . l-J . ) 0.2592 l-Jrln.l'e1lJ.~ . 

(0.0678-0.7982 l-Jrln.l'e1lJ.~.) (;l1~~I~lJ LL'e1::; 1Ol(9)~ijrl'Jll-Jb.jf~.jf'W~I~(9)'ilrJ~ (;l~~i'W ~'ilijill~lru, , " 
, , 

q .q I Q,.' • .q 

LL~~m'W~L'U'e1m'VllnlJ 0.1841 ~rln.l'e11J.~ . (0.0705-0.3953 l-Jrln.l'e11J.l-J .) (mn~'Vl ~-1 - ~-4 Lb'e1::; 
.,j 

m~I~'Vl 4.3.3.1-1) 

e'J'Uv1ij"ll'Ul~~ln~1 10 13Jrl'il'fl'U e.J'e1n1~';jLrln::;'l-fi~n::;~ 'VilJ~1 L(9)£Jrl'JIl-JL-irl-J-ir'Wijrh'ilrJ. " 
~::;~~1~ 0.1386-0.9285 l-Jrln.l'e11J.l-J. L(9)mL~'e1::;~m~ijrhrl'Jll-Jb-ir~-ir'W'1uiS£J~lOlln~ln'1u-W'il£J 

1'Wvil'W'il~ b~m ri,J ~'W~,)l-J L(9)£J'VilJ~1 rh b'U~ £J rl,)l~L-ir~-ir'WLb~~ n1~~~lOlytl 'e1~ nmr~~I';j'Vlm ~£Jij rh. , 

-ir'Wb'YhrilJ 0.2451 ~rln.l'e1lJ . ~. (0.0830-0.4351 ~rln.l'e1lJ . l-J.) 0.2091 l-Jrln.l'e11J.l-J. (0.0620-0.6539 

l-Jrln.l'e1lJ .l-J.) ml-J~I~lJ bL'e1::;IOl(9)~ijrl,)ll-Jb-irl-J-ir'W~I~(9)'ilrJ~ (;l~~i'W ~'ilijilll-Jlrui~n::;~b'U~m'YhrilJ. , " 
.,j .J• 0.1679 l-Jrln.l'e1lJ.l-J. (0.0390-0.3791 ~rln.l'e11J.l-J.) (mn~'Vl "l-5 - "l-8 bb'e1::; m~I"l'Vl 4.3.3.1-1) 

.' 
I> 

Zn 1'W TSP 


(Jlg/m
3
) 


0.4043 


(0.1541-1 .0345) 


0.3044 


(0.1063-0.5348) 


0.2592 


(0.0678-0.7982) 


• 0.1841 

(0.0705-0.3953)

•

" 


Zn 1'W PM10 


(Jlg/m
3
) 


0.3454 


(0.1386-0.9285) 


0.2451 


(0.0830-0.4351 ) 


0.2091 


(0.0620-0.6539) 


0.1679 


(0.0390-0.3791 ) 




•• 

4-27 

• 


0.7289 :w fin./~'IJ.:W. L"'tJ~'IJ~1 ~1L'U.~tJ fi'J1:W L-if:w·ih.!~'In:;~~'1~ "'~'IJ~ 'I-I:W'J '" n1rYl1'1~J':;~:W'VlJ'.. . , 

L'"l~tJ ~:W'VlJ'tJnn1J' L"'tJ~~1L'U~tJm1:WL-if:w-if'WLvl1n'IJ 0.3487 :Wfin./~'IJ.:W. (0.2040-0.8043 :Wfin./, 

~'IJ . :W.) ffi'l~'1:W1~'tl 1n~'1-n'W LL~:; nJ':wtJJ':;"l11~:wi'Wfi Cl'W'W1[\1'J~f'l~1n L"'tJ~~l1L'U~tJfi'J1:WL-if:w-if'W 

LVl1n'IJ 0.2684 :Wfin./~'IJ . :W . (0.0375-0.6774 :Wfin./~'IJ . :W . ) U~:; 0.247 :Wfin./~'IJ.:W. (0.0499­
" , 

0.7289 :w fin ./~'IJ.:W.) 1n1:W~1 ~'IJ LL~:;~miJVliJm1:W L-if:w-if'W~1~ '" ~'tl '"l·fh~'1 nnW:W'l-l11'Vlm~tJ ~'1iJ. . 
, 

fi'J1:WL-if:w-if'WLvl1n'IJ 0.2199 ~fin./~'IJ.:W. (0.1235-0.3349 :Wfin./~'IJ.:W.) (ln1n'lVl '1-9 - '1-12 LL~:; 
cl 

mJ'1'1'Vl 4.3.3.2-1) 

• 

.. 

• 


,..,. 
~m'W'Vl Zn L'W TSP 

3
()lg/m ) 

ZnL'WPM10 

3
()lg/m ) 

'"lyt1~'1nnl1• 

:W'l-l11'Vlm~tJ 

0.2199 

(0.1235-0.3349) 

0.1883 

(0.1098-0.3227) 

nJ':wtJJ':;"l11~:wi'Wfi 

Cl'W'W1[\1'J~f'l~1n 

0.3487 

(0.2040-0.8043) 

0.2224 

(0.0846-0.6391 ) 

..,.~ 

'I-I:W'J "'n1J''Vl1'1~J':;~:W'Vl~L'"l"'tJ, 

~:w 'Vl J'tJJ'1 n1J'• 

0.2427 

(0.0499-0.7289) 

0.1796 

(0.0191-0.6102) 

t)"':w Cl.!'VltJ 
, 

"" '" 1n~'1"l1'W 

0.2684 

(0.0375-0.6774) 

0.2351 

(0.0838-0.6599)• 
" 

" 
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.. 


• 


f 

~:::,d1'1 0.0191-0.6391 lJl"ln./~lHJ. t(1lrJYlU~1~1L'il~rJm1lJL-nlJ-n'Wi'ln:::~~'1~(1lYlU~ ~~'1-n'W 
'\J • 

t(1lrJ~ ~1L'il~rJ 1"l'J1lJL-nlJ-n'WLvi1nu O. 2351 lJl"ln.I~u.lJ. (0.0838-0.6599 lJl"ln.I~u . lJ.) ffi'l~'1lJ1~!l 

mlJ,J~:::'ll1ilJ~'Wfi rl'W'W':)fl1'J~f'l~~ LL~::: ",!vh~'1n~rulJ'n':)Vlm~t.I t(1lrJ~~1L'il~rJl"l'J1lJL-nlJ-n'W 

LVi1nu 0.2224 lJl"ln.I~u . lJ . (0.0846-0.6391 lJl"ln.I~UlJ . ) LL~::: 0.1883 lJl"ln.I~ulJ. (0.1098­
, , 

o cV c:I~Q '" iI' 0 ~ Q IT" 

0.3227 lJl"ln.I~u.lJ.) mlJ~1(1lU LL~::: ~m'WVllJm1lJL"l!lJ"1I'W~1~(1lI"l!l '\.IlJ'J(1ln1~Vl1'1Yl~:::~~Vln"'l(1lt.l 

~lJVl~Unn1~ ~'1i'11"l'J1lJL-nlJ-n'WLvi1nu 0.1796 lJl"ln.I~u . lJ. (0.0191-0.61 02 lJl"ln.I~ulJ . ) (mn'l~. 
, 0­

'1-13 - '1-16 LL~:::~1~1'1Yl 4.3.3.2-1) 'W!ln"'l1n\ltT'IYlU~1 mlJ1rui'ln:::~1'We:!'W~'JlJi'1~1~'1n~11'We:!'W 
• '\J • 

4.3.4 V1'el~bL~~ 

iJ'W 'a'UJ CJ~ n1~':) LI"l~1:::~mlJ1 ruVl!l'l LL(1l'l YlU~1i'1 ~11"l'J1lJL-nlJ-n'W!lrll'W'll'J'I ~:::~~1'1 
• '\J 

0.0488- 0.2983 lJl"ln.I~u . lJ. t(1lrJ~m\l~i'1m1lJL-nlJ-n'W-n'W!l~~~'1~(1liii!l ",!yq1~'1mrulJ~1':)Vlm~t.I 

t(1lrJ~~1L'il~t.lm1lJ L-nlJ-n'WLvi1nu 0.1927 lJl"ln.I~ulJ. (0.1203-0.2983 lJl"ln.I~u.lJ.) ffi'l~'1lJ1iii!l 

~lJ'J(1ln1~Vl1'1Yl~:::~lJVl5'L"'l~~ ~lJVl~Unn1~ LL~::: mlJu~:::'ll1ilJ~'Wfi rl'W'W':)fl1'J~f'l~~ t(1lrJ~~1. , 

I " I 
o cV Q~ '" '" 0 ,q oClro cV c:I I 

~U.lJ . (0.0818-0.1798 lJl"ln.I~u . lJ . ) mlJ~1(1lU LL~::: ",!(1lVllJm1lJL"lJlJ"lJ'Wm~(1l!lf,jVl ~~'1'll'W lJI"l1 
, , 

Lvi1nu 0.087 4 lJl"ln.I~u . lJ . (0.0488-0.1505 lJl"ln.I~u.lJ.) (m~1'1Yl '1-1 - '1-4 LL~:::m~1'1Yl 

4.3.4.1-1 ) 

iJ'Wv13l"l.l'W1~~1n'h 10 l~A'a'el'W CJ~n1~':)Ll"ln:::~Vl!l'lLL(1l'l YlU~1 t(1lrJm1lJL-nlJ-n'Wi'1~1
• 

"'lyq1~'1n~rulJ~1':)Vlm~t.I LL~::: ~lJ'J(1ln1~Vl1'1Yl~:::~lJVln"'l~~ ~lJVl~Unn1~ t(1lt.l~~1L'U~rJm1lJL-nlJ. . , 

-n'WLvi1nu 0.1479 lJl"ln./~u . lJ . (0.1166-0.1846 lJl"ln.I~UlJ.) LL~::: 0.1307 lJl"ln:I~u.lJ. (0.0675­

0.2055 lJl"ln.I~u.lJ.) mlJ~1~U "'l(1l~i'11"l'J1lJL-nlJ-n'W~1~(1l!lrJ~ n~lJu~:::'ll1ilJ~'Wfi rl'W'W':)fl1'J~
• , '\J 

.. 

• 

.. • 


http:lJl"ln.I~u.lJ
http:lJl"ln:I~u.lJ
http:lJl"ln./~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:0.0191-0.61
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
http:lJl"ln.I~u.lJ
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.... 

f-.l~(;l i:l~1Lvlr(f11J 0.0680 ~r1n.l~1JJ.J. (0.1 005-0.3177 ~r1n.l ~1J.~.) ((;l1~1-.l~ -.l-5 - -.l-8 LL~:;
• cl• mn-.l'Vl 4.3.4.1-1) 

cl 
(;l1~1-.l'Vl 4.3.4 .1-1 

cl 
~rn'W'Vl Cu L'W TSP 

(Jlg/m
3 

) 

Cu L'W PM10 

(Jlg/m
3 

) 

'"lYh~-.lnHl1• 
~~1';j'Vltl1~tI 

0.1927 

(0.1203-0.2983) 

0.1479 

(0.1166-0.1846) 

m~i.h:;"1I1i~~'Wfi 

f.)'W'W';j1l1'J ~f-.l ~ (;l 

0.1315 

(0.0818-0.1798) 

0.0680 

(0.1005-0.3177) 

..... 
~~'J I?lm~'Vl1-.lVi~:;~ ~'Vl~L'"ll?ltl• 

~~'Vl~i.J~1m~• 

0.1749 

(0.1164-0.2177) 

0.1307 

(0.0675-0.2055) 

fl?l~ru"Vli.J 
, 

(;l~-.l-n'W 

0.0874 

(0.0488-0.1505) 

0.1906 

(0.1168-0.3083) 

• 


• 


iJ'IJ ~'J 3J t.J~ m~';jLm1 :;im~1 ru'Vl'tl-.l LLI?l-.l Vi1J~1i:l r11 r1'J1~ L-ii~-ii'W'tlrJL'W"ll'J-.l~:;Wj1-.l. ~ 

0.0451-1.2467 ~r1n.l~1J.~. 'i:l?ltlVi1J~1~1L'U~tlrI'J1~L-ii~-ii'Wi-.ln:;~~-.l~I?lVi1J~ (;l~-.l-n'W 'i:l?ltl~r11 
~ q 

, 
L'U~tlm1~L-ii~-ii'WLvl1n1J 0.1906 ~r1n.l~1J.~. (0.1168-0.3083 ~r1n.l~1J.~.) ~'tl-.l~-.la.J1~'tl m~ 

i.J~:;'ll1i~~'Wfi f.)'W'W-';j1l1'J~f-.l~(;l '"l'ti1~-.lnHl1~~1';j'Vltl1~tI LL~:; ~~'Jl?lm~v\1-.lVi~:;~~v\~L'"l~tJ
q • 

, " 

LL~:; 0.1253 ~r1n./~1J.~. (0.0238-0.4579 ~r1n./~1J.~ . ) (;l1~~1~1J '"lI?lVli:lrl'J1~L-ii~-ii'WLi<h~I?l'tlrJVl .. 
 • q ~ 


, 
'"l'ti1~-.lnHl1~~1';jV\tI1~tI i:l~1Lvl1n1J 0.0558 ~r1n.l~1J . ~. (0.0451-0.0786 ~r1n.l~1J.~.) ((;l1~1-.lVl

q 

, 


-.l -9--.l-12 LL~:;(;l1~1-.lVl 4.3.4.2-1) 
• 

i 



• • 

c 
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.~ 

iJ'lJcViii".l.l'lJ1~~1n~1 10 13J~'a'fl'lJ eJ~n1:i'~Lm1:;~Yl'el,m{?J'I 'YflJ~1 b{?JtI,",'J1~L.jf~.jf'Wiifl1
• 

m.l:i':;vd1'1 0.0795-0.3783 ~ '"' n./~'lJ.~. ~'1Yl'el'l LL{?J'Ivt:s Lm1:;Vl1~'"l1 n~'W'1l'W1 {?JL~nii fl1 L'Yl~mL~~:; 
" q 

~m.w~'1 n~1 ~'W:i''J~ tI m~'W~ (1l~'1-n'W b{?JtI'Yi'lJ~1fl1 L'Yl~tI,",'J1~ L.jf~.jf'WYl'el'l LL{?J'I~'1~ {?J'Yi'lJ~ n:i'~ 
~ ~ ~ ~ 

'l.h:;"1!1i~~'Wfi t:l'W'W~1l1'J~r'l~(1l b{?JtI~fl1L'Yl~tI,",'J1~L.jf~.jf'WLVhri'lJ 0.1452 ~,",n./~'lJ.~. (0.0878­

0.2599 ~,",n./~'lJ.~.) :i''el'l~'1~1~'el (1l~'1-n'W LL~:;VI~'J{?Jn1:i'Yl1'1'Yi:i':;~l-;jYln'"l~tJ ~l-;jYl:i''l.J:i'1n1:i' b{?JtI~ 

fl1L'Yl~tI,",'J1~ L.jf~.jf'WLVhri'lJ 0.1364 ~,",n./~'lJ.~. (0.0795-0.3783 ~,",n./~'lJ.~.) LL~:; 0.1286 ~,",n./ 
, " 

~'lJ.~. (0.0705-0.2572 ~,",n./~'lJ.~.) (1l1~~1~'lJ '"l{?JViii,",'J1~L.jf~.jf'W~1~{?J'eltJVi '"l'Yl1~'1nnL1 
"I "I IlJ q 

, 

~Vl1~Yltl1~tI iifl1LVhri'lJ 0.1 067 ~,",n./~'lJ.~. (0.0604-0.2303 ~,",n./~'lJ.~.) ((1l1:i'1'1Vi '1-13 - '1-16 
, 

.". 

LL~:;m:i'1'1Yl 4.3.4.2-1) 

• 


CU L'W TSP CU L'W PM10 

0.0558 

(0.0451-0.0786) 

0.1067 

(0.0604-0.2303 ) 

0.1379 

(0.1005-0.2124) 

0.1452 

(0.0878-0.2599) 

0.1253 

(0.0238-0.4579) 

0.1286 

(0.0705-0.2572) 

0.1856 

(0.0520-1.2467) 

0.1364 

(0.0795-0.3783) 

j 

• 
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... 


• 
1 

C-J'i'l n'l~~I'W(H1JLU'elfLe]'Wf;]"1I'el~tn:::~'JL'W~'W~'J6.JLL'i'l:::~'W~iJ"1I'W'W1L~n n~1 10 L6.J,"W'el'W L'W'1l'J~, , 

'i'l6.J6.J~~6.Jtn:::t)'Wtnm~tJ~L!X L'Wtnl~I~~ 4.4.1-1 YiU~ILU!lfLe]'Wf;]tn:::~'J~'W~iJ"1I'WI!?lL~n n~1 10, , 

L6.Jfl~'el'W iJ~IL'U~tJ!l~L'W'1l'J~ 0.0716-0.1256 LU'elfLe]'Wf;] ~~~~n~IL'W~'W~'J6.J~~iJ~IL'U~tJ'el~L'W'1l'J~ 
, ,., 

0.0450-0.0816 LU'elfLe]'Wf;] b!?ltJVlm6.J1 rutn:::n'J L 'W~'W~~~!l~U~:::L.fl'VliJ ~1 ~'el'W-iiI~Ln~L~tJ~ n'W, 

( tn1n~~ 4.3.1 .1-1 LL'i'l::: 4.3.1.2-1) LL~!?l~~ltn:::~'JiJn'lm~:::'"lltJL'W~'W~iJ"1I'WI!?lL~n6.Jlnn~IL'W~'W, . 
"1I'WI!?lLvmJ LL'i'l:::L'W'1l'J~'i'l6.J6.J5'~6.J tn:::t)'W!l'eln L~tJ~ LVlU!l YiU~1L U!lfL e]'Wf;]tn:::~'J L'tl.~tJL'W~'W"1I'WIV'l L~n 
~. . 

LU!lfLe]'Wf;] L'1lwl'W (tJm~'W~tn~~i'W ~~L~hl C-J'i'l n~:;'VlU'"l1 nm~ri'el-~¥1~ ~'W'W) LLl1im6.Jlrutn:;~'JL'W~'W, 
., ., 

"11 'WI !?lLlI'lliJm6.J1 ru6.J1 n n~IL'W~'WL~n i~i1!lI'"l L1J'WLYi~I:;~IL'W'1l'J~'i'l6.J6.J~~6.Jtn:::t)'W!l'eln L~tJ~ L lIU!l 
t,.. I I "" 

iJ'i'l6.J~!?lLL~~~~iJm~Yl~m:::'"lltJ"1I!l~~'W6.Jln~'W b!?ltJLLwi'i'lVl6.JI"11!l~tn:::n'J6.JI'"llnmmnLlI~"1I!l~'1:mr'W• . , 
"I I I I 

L~!lLYi~~Vl L~6.J~1 ~tn:::n'J'i'l~LUL~!lL~6.J!l'el n L'Vl'W 

MUL~~ltn:;~'JiJmm~:::'"lltJ~'JL'W~'W~iJ'lI'WI!?lL~nn~1 10 L6.Jfl~!l'W 6.Jlnn~IL'W~'W~6.JLL'i'l:::. . . 
, ., 

LU!lfLe]'Wf;]tn:::n'JL'Wc:J'W~'l~'el'lU~:;L.fl'Vl L'W·lh'l'i'l6.J6.J~~ 6.J tn:;t)'Wtn n L ~tJ~ L!X~ ~1~'l n~IL'W'1l'J~'i'l6.J6.J~~6.J 
.. q \J .. 

tn:::t)'W'el!lm~tJ~ LlIU!l ~1 L'U~mJ'el'l LU!lfLe]'Wf;]tn:;~'JL'Wc:J'W~iJ"1I'WI!?lL~nn~1 10 L6.J fl~'el'W iJ~IL'U~tJ!lrJ 
• 'IJ 

L'W-n'J'l L'Yi1nu 0.0289-0.1256 LU'elfLe]'Wf;] LL'i'l:::~1 L'U~tJ'n'el~ LU!lfLe]'Wf;]tn:;~'JL'W~'W~6.J~'liJ~1 L'U~tJ'elrJ 
• 'IJ 

.. 
• 
.• 

• 

• 

http:lLlI'lliJm6.J1
http:b!?ltJVlm6.J1
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• 


0.0618 0.1188 

(0.0185-0.2057) (0.0414-0.7155) 

m'6-I1Jf:;'l!1i~~'Wfi 0.0450 0.0716 

(l'W'W';)111'J~f~~(;l (0.0259-0.1344) (0.0396-0.1778) 

0.0816 0.1256 

(0.0363-0.1955) (0.0587 -0.2425) 

0.0506 0.0806 

(0.0169-0.1397) (0.0112-0.2418) 

0.0234 0.0289 

(0.0116-0.0365) (0.0076-0.0499) 

0.0343 0.0436 

(0.0080-0.0605) (0.0194-0.0708) 

0.03312 0.0504 

(0.0091-0.0993) . (0.0238-0.1515) 

0.0533 0.0323 

(0.0117-0.5791 ) (0.0145-0.0609) 

" 


• 
• 


"" 4.4.2 Lb~.:InTlJ?f 

" , , 
LLa.J~n1\l~l'We:J'W-.1~~'el~tJf::;LJl'VlLL~(M1'W(;l1f1~Yl 4.4.2 -1 Y/tJ~1LtJ'elfL-n'W(;]LL~~ n1U~1 'We:J'WYl 

" . 
iJ'lI'W1V1L~nn~1 1 0 L~fO)ffi'W ijfi1~'el£Jn~1LtJ'elfL-n'W(;]LL~~ n1U~1'We:J'Wf'J~1'W-.1~~'el~·11'J~~~~f~~ 

, 

• 
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..., 


• 


• , 


• .. 

, 

• 


n~11"lXL~'Wlc1l-ntp)L'"l'W 

MU1~~1LLlJ'ln1i1~l'Jn1m~:;'"l1tJ~'J1'W~'W~l'J'1J'W1tp)L~nn~1 10 hJfil~'el'W il'eltJn~11'W~'W~'JlJ. . . 
LL~:;rhL'il~tJ'1J'el'l LU'elfLil'W(;]LLlJ'l n1i1~1'W~'W~n'1J'W1 tp) L~ nn~1 10 llJfilffi'W l'JrhL'il~tJ'elrJ1'W"ll'J'lL'Vh flU 

• 'IJ 

0.0216-0.0329 LU'elfLil'W(;] LL~:;rhL'il~tJ'1J'el'lLU'elfLil'W(;](;]:;~'J1'W~'W~'JlJ~'lnrh L'U~tJ'elrJ1'W"ll'J'l 
• 'IJ 

.. I tJ" G tJ"

0.0263-0.0447 Lu'eln'1l'W(;] 

(PM-10) 

mlJu~:;"ll1ilJ-w'Wfi 


Cl'W'W~1l1'J ~f'l~(;] 


0.0447 0.0576 

(0.0260-0.0884) (0.0207 -0.2373) 

0.0266 0.0264 

(0.0200-0.0494) (0.0148-0.0628) 

0.0369 0.0329 

(0.0236-0.0653) (0.0111 -0.0704) 

0.0263 0.0207 

(0.0168-0.0633) (0.0106-0.0654) 

0.0306 0.0255 

(0.0273-0.0349) (0.0173-0.0394) 

0.0311 0.0260 

(0.0127 -0.0369) (0.0208-0.0334 ) 

0.0315 0.0276 

(0.0147-0.0433) (0.0182-0.0397) 

0.0306 0.0216 

(0.0199-0.0386) (0.0094-0.0301 ) 
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4.4.3 i"n::~ , 

, ." 

L~'tl LmtJ'lJ L YitJ'lJ Lll'tlfL~'lJI'l"il'tl'l~,:m:;~n'IJ~'IJ~'l~'tl,:nJ~:;1J1'Yl1'lJ1111~'NYi 4.4.3-1 ~'lJ~1 
, ., 

Lll'tlfL~'lJI'l'lJ'tl'l~'l n:;~1'IJ~'lJYiiJ"iI'lJ1 ~ L~n n~1 10 1~ 1"1~'tl'IJ iJ 1"11 ~'l n~11'IJ~'IJ~(m1'IJ~'l~'tl'l-rl'J'l 'iUJ 
• 'IJ • 

~~~~ L~tJ~'lJ~11'IJ-rl'J'l~~~~~~ 111:;r)'lJ111 n L~tJ'l1~Lll'tlfL~'lJI'l'lJ'tl'l~'l n:;~1'IJ~'IJ~'J~iJ 1"11 L'U~tJ'tl~1'IJ-rl'J'l 

0.1903-0.4339 Lll'tlfL~'lJ1'l LL~:;1'IJ~'IJ~iJ'lJ'lJ1~L~nn~1 1 0 ~1"1~'tl'IJ iJI"11L'Yl~tJ'tltl1'IJ-rl'J'l 0.2812­
• 'IJ 

L'Yl~tJ'tltl1'IJ-rl'J'l 0.1138-0.1624 Lll'tlfLoi'IJl'l LL~:;1'IJc:J'IJ~iJ'lJ'lJ1~L~nn~1 1 0 1~1"1~'tl'IJ iJI"11L'Yl~tJ'tltl1'IJ 
~ • 'IJ 

-rl'J'l 0.1302-0.3081 Lll'tlfLeD'lJl'l LL~ ~'l~1~'ln:;~iJn1m~:;r.ntJ[P]'J1'IJc:J'IJ'lJ'lJ1~ L~ n~1n n~11'IJc:J'IJ~'J~. , 

..,; 
1111n'l'Yl 4.4.3-1 

(PM-10) 


• 

• 


,.d " 1"11L'U~tJ % Zn ~'IJ TSP ,.d " 1"11 L'Yl~tJ % Zn ~'IJ PM-1 0 

0.4339 0.5547 

(0.2172-0.8971 ) (0.2986-1.1979) 

0.1903 0.2812 

(0.1000-0.3022) (0.1628-0.4421 ) 

0.2406 0.3806 

(0.1232-0.3994) (0.2161-0.6072) 

0.2590 0.3658 

(0.0794-0.4990) (0.0985-0.7010) 

0.1535 0.2311 

(0.1009-0.2024) (0.1510-0.3309) 

m~1l~:;"l!1~~~'lJfi 0.1279 0.1302 

n'IJ'IJ'l1l1'J~f'l~ 111 (0.0897-0.2358) (0.0686-0.2851 ) 

0.1138 0.1815 

(0.0389-0.3259) (0.0373-0.5111 ) 

0.1624 0.3081 

(0.0640-0.6965) (0.0866-0.6328) 

• 




• • • 

• • 

• • 

4-35 

... 

>­• 
~'1 ~ 'B'Ilh::: LJl'vl1lJ-rl ')'1 ~~~~~~ {;1:::rJlJ{;1 m ~tI'Il~iJ fll~'1 n~11lJ-rl')'1 ~aJaJ~~aJ (;1:::rJlJ'B'fl n L ~tI'IL Vlu'flllJ . .~ 

Mula1~li'ln:::~iJn1m~:::'"lltJr;1,)llJcllJ~iJ"lIlJl{;1L~nn~1 10 laJf1~'BlJ aJlnn~11lJcllJ~,)~ 
., 

LL~ :::LU'BfL~lJ(;]i'l n:::~llJ~lJ~'1~'fl'lu~:::IJl'VlllJ-rl,)'1~aJ aJ~~ aJ{;1:::rJlJ{;1n L~tJ'Il~iJ fll~'1 n~11lJ-rl,)'1~aJ. . ~ 

aJ~~aJ{;1::;rJlJ'fl'B m~tI'ILVlU'B fllL'U~tJ"lI'fl'lLU'BfL~lJ(;]i'ln:::~llJcllJ~iJ"lIlJl {;1L~nn~1 10 laJ f1~'fllJ iJ fll. . 
L'tl~tJ'fltJllJ-rl')'1 Lvh rlU 0.1302-0.554 7 LU'BfL~lJ(;] LL~:::fll L'tl~tJ"lI'B'I LU'flfLoDlJ(;]i'ln:::~llJcllJ~,)aJ~'1iJ

~ . 

4.4.4 'VI'fl~bbl9l~ 

., , 

LU'BfLoDlJ(;]"lI'B'I'Vl'fl'lLL{;1'11lJcllJ~'1~'fl'lU~:::IJl'VlllJ{;11~I'1Vl 4.4.4-1 'I"IU~1 LU'BfLoDlJ(;]"lI'B'I 
, • ., 

'Vl'B'ILL{;1'11lJcllJVliJ"lIlJl{;1 L~ nn~1 10 laJ f1~'BlJ iJfll~'1n~11lJcllJ~,)aJllJ~'1~'B'I-rl,)'1~~aJ~~~ L{;1tJ'I"IU~1
II Ill" II 

llJ-rl,)'1~aJ aJ~~ aJ {;1:::rJlJ'fl'fl n L ~tI'ILVlU'fl L{;1tJ'I"I1J~11wrl,)'1~aJ~~~aJ (;1:::rJlJ{;1 n L~tI'Il~LU'flfL~lJ(;]"lI'fl'l• 
'Vl'fl'lLL{;1'11lJcllJ~,)aJiJfllL'U~tJ'BtJllJ-rl')'1 0.1270-0.2137 LU'BfLoDlJ(;] LL~:::llJcllJ~iJ"lIlJl{;1L~nn~1 10 

• 
• 'lJ • 

laJf1~'fllJ iJfllL'U~tJ'fl~llJ-rl')'1 0.1945-0.4273 LU'flfLoDlJ(;] LL~:::llJ"ll,)'1~aJaJ~~~{;1:::rJlJ'fl'Bm~tJ'ILVlU'B
f 

LU'flfLoDlJ(;]"lI'fl'l'Vl'B'ILL{;1'11lJcllJ~,)aJiJrhL'U~tJ'fltJllJ"ll')'1 0.1179-0.0401 LU'BfL~lJ(;] LL~:::llJcllJ~iJ"lIlJl{;1
• 'lJ • 

r;1') llJcllJ"lIlJl{;1L~naJl nn~11lJcllJ~,)aJ 
, >­

LiJ'fl LmtJ1J L VltJ1J LU'flfLoDlJ(;]'Vl'fl'l LL{;1'11lJ~aJ aJ~~aJ~'1~'fl'l"ll')'1 '1"11J~1 LU'flfLoDlJ(;]'Vl'fl'l LL{;1'11lJcllJ 

• 




•• 
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• '" 1W'1~1~'Vl 4.4.4:'1 

(PM-10) 

• 


• , 


ri1L'U~tI % Cu lh1 TSP ri1L'U~tI % Cu lh1 PM-10 

0.2102 0.2927 

(0.1333-0.3653) (0.1549-0.5206) 

0.0907 0.1945 

(0.0605-0.2000) (0.1252-0.3230) 

0.2137 0.3027 

(0.0571-0.3345) (0.1060-0.5525) 

0.1270 0.4273 

(0.0499-0.2468) (0.2548-0.6743) 

0.0401 0.1349 

(0.0292-0.0623) (0.0739-0.2362) 

m~1.J~:;'l!1i~~hlfi 0.0520 0.0860 

"hlhI~111';)~f~~[;l (0.0386-0.0663) (0.0622-0.1226) 

0.0733 0.1591 

(0.0137 -0.3086) (0.0659-0.3089) 

0.1179 0.1890 

(0.0252-0.5211 ) (0.0559-0.4448) 

• .. 

.. 




• • 

• • • 

• • 

... 


• 


• 

• 

1JhJ'1ru~'W~,)3.JLL~:;~'W~iJ"lJ'W'1~L*n~'110 b.J1"l~'W L'WlJ1'L')ru~mil[;]~,)"lt)~~'1 4 ~~ "fjlJ~'1 
L'W"ll')'1~3.J3.J~~3.J [;]:;t)'W'El'Eln L~t1'1L'VIil'EliJ fh~'1n ~'1 ~lJ 3.J~~lJ[;]:;t)'W[;] n L~t1'1L~'WYl n ~ mil~~'1m ~[;]~,)"l

,. 'U" It 

t)~LL~:;L'W~mil~ dJ'Wr;l,) LLYl'W"lJ'El'l~'W~~L~fu tJ~m:;YllJ"l'1 n m~~'1"l ~f;i'El m3.J1.h:;"]j'1i3.J~'Wfi r;J'W'W 

~1l'1,)~~'1~[;] "fjlJ~'1iJm3.J'1ru~'W~,)3.JLL~:;~'W~"1J'W'1~L~nn~'1 10 L3.JI"l~'W 3.J'1nn~'1~mil~'W 1L'W~'1 

~'El'l"ll')'1~3.J3.J ~~3.J 
... , 

~'1'V1~lJm3.J'1 ru~'W~,)3.JiJLL'W,)Lil3.Jhn'W~'1'W'El'l L~mn'WL'W~'1~'El'l"ll,)'1~3.J3.J~~lJ f;i'El~ milVl LU'W 

"fj~:;~3.JYl~L"l~tJ~3.JYl~U~'1m~ ~mil~Lij'Wr;l,)LLYl'W"iI'El'lth'Wm~~hLL~:;m~~nM"l f;i'El "lYl''1~'1nnW 

3.J'VI'1~Ylm~t1 LL~:;~ mil~iJm3.J'1 ru~'Wil'Eltl~~ ~ fi'El t)~3.Jru"VlU [;]~'1i'W ~'1 LU'Wr;l') LLYl'W"lJ'El'lth'W~~n. . 
-=I 

~"]j"]j'W'W) 
, ... 

'i'h'Wm~.J'1 ruiJ'WV1'11'W'1!11L~nn~'1 1 0 bJl"l~'El'W ilLL'W,) Lil3.JLUL'W"''1'W'El'lL~mn'WL'W~'1~'El'l"ll,)'1~lJ. 

~1l'1,) ~~'1~ [;]iJfi'1~'1~ ~ ~'El'l ~'13.J'1 f;i'El ~mil~ LU'Wr;l') LLYl'W"lJ'El'lth'Wm~l'-h LL~:;m~~nM"l f;i'El "lYl''1~'1-" . . 
n~ru3.J'VI'1~Ylm~t1 ~mil~ dJ'Wr;l,)LLYl'W"lJ'El'l~'W~~L~futJ~m:;YllJ"l'1n m~'El•[;]~'1'V1 m~3.J f;i'El 'VI3.J,) !11m~ 

ml"itl 

~'1"]j"]j'Wil) 

LL'W,) Lil3.J m ~LU~t1'WLLU~'1m3.J'1 ru~'W"fjlJ~'1 L'WlJ1'L') ru"lYl''1 ~'1 mru3.J'VI'1~Ylm ~t1~'1"l:;il~:;lJlJ 
... , 

"lJ'W~'13.J,)~"l1'W~'1'WlJ1'L')ruilC1'1 2 ~:;lJlJ f;i'El ~C1LyJ~'EltlVl'1LL~:;~r;JLYlL~'W~'1bJri'ElL~Ln ~3.J~Vi~'1'1 

~')t1 ~')'Wn~3.Ju~:;"]j'1i3.J~'Wfi r;J'W'W~Il'1,)~ ~'1~ [;] LL~ :;'VI3.J,) ~m~Yl'1'1"fj~:;~3.JYl~L"l~6 ~3.JYl~U~'1m~• . .. 
... , 

hlilm~Lm'lm~~'1'WI"l3.J'W'1l"llJ~'1'WL'WlJ1'L')ruil m3.J'1rum~~'1"l~m"l"l:;iJm~LU~t1'WLLU~'1hJ3.J'1n 
I "I "" 

,rmL~:;bJiJLI"lNm~~~'W'1~'W 1L'WlJ1'L')ruil mnU~t1'WLLU~'1m3.J'1ru~'W"l'1n~'1~'El'l~')'Wil~'1iJil'Elti 
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•.. 

• 

• 


.. 


~')n ll'Cl:;~tj~~ruonu (;l~-l-n'W 'l.h~IOl:;~m~')rum'W'W,)~'W:;l~~~')n~'W lOl')nm~~~~'W'WU~~­

~')"jj"jj'Wi!~~~')'W ~-lmlOlvl')l""~m~')ru~'W~')n~'Wr:htJ ll~~'W~ln~IOl')nnlOlnn~~'W 1 ,r'W~-w'f)tJ~')n 
lti'f)-lIOl')n'W~ll'W'Jb-w~m~lu~tJ'WllU~N1'W~'J'W"JJ'f)-lnlOln~~~~'W 1 'W'f)nlOl')nmnu'W~'tl~ml'1tJ 

'lJ'W1V1L~nn~') 10 L:J"mm ,r'WhJlcX~fl'1llunr'Wm~m~lru~'W~'J~l'W-er(;l~l~mri'Wl'Wi'Jn 1 ~m'W~ 
ll~IOl:;~ml~l'U'W,):;ll(;ln~,)-lri'Wlum~~mj'ru:;nlOlm~~'lJ'tl-lU~l'Jru,r'W 1 ll~~~ulcX~') ~~~'J'W'lJ'f)-l 
~'W~'jJ'W,)!1ll~nn~1 10 ~~~'tl'W l'W~'W~'J~,r'W~ll'W'Jb-W~~IOl:;~')nn~1 50 lU'f)fleD'Wt;] ~'Wlul'Wi'Jn 1 

~m'W~ (tJnL~'W~~'J~m~Vl,)-l'W~:;~~VlnlOl~tJ1'W-n'J-l'Cl~~~~~(;l:;tj'W'f)'tlnL~tJ-ll~U'f) ~-l~fl,)l'rhriu, , 

0.47) 

l'W~:;~u~~-l~,) n ~-lIOl,) n-ii'f)~ 'Cl mnnu~'J'tlth-l e:J'W~-l ~'f)-lu~:;UlVll'W-n'J-l L'J'Cl') l~m ri'WIOl:;~I~,) ~~-w')
~ ~ , 

m~,)'W'JruLu'W~~m~~!1l~'f)m~'tll-n'Wmnnue:J'W~"ll'W,)!1ll~nn~') 10 ~~~'f)'W lOl')ne:J'W~'J~lcX b!1ltJ, . 

5.2.1 (;l~n'J 

m~') ru(;l:;~'J1'We:J'W~-l~'f)-lU~:;UlVl~ fl')ln~l~tJ-l~-l~'f)-l-n'J-l 'Cl~~~~~ tJ n L ~'W~tj!1l~ ruonu, , 


(;l~-l-n'W l'W-n'J-l'Cl~~~~~(;l:;tj'W'tl'f)m~tJ-lmu'f) m~')rul'U~tJ'lJ'tl-lj;l:;~'Jl'We:J'W~~'lJ'W,)!1lL~nn~1 10
, . 
l~~ffi'W ~fl,)l'U~tJ'f)~l'W'jh-ll'Vh riu 0.0289-0.0765 ~~n ./'Clu.~. Ll'Cl:;m~')ruL'U~tJ'lJ'f)-l(;l:;~'J1'W 

~'W~'J~~-l~fl,)L'U~tJ'f)tJl'W-n'J-l 0.0351-0.0767 ~~n./'Clu.~ ., ~ .. 
LU'f)fL~'Wt;](;l:;~'J1'WC.]'W~-l~'f)-lU ~:;LllVll'W-n'J-l'Cl~~ ~~~ (;l:;tj'W(;ln L~tJ-l1rJI~ fl,)~-l n~')1'W-n'J-l'Cl~~~~~ 

q q \J q 

(;l:;tj'W'f)'f)m~tJ-lL~U'f) LL'Cl:;flll'U~tJ'lJ'f)-lLU'f)fleD'Wt;](;l:;~'Jl'W~'W~~'lJ'Wl~L~nn~') 10 1~~~'f)'W ~fl,), 
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L'U~tJ'e)tl1'W'Jh~L'vhnu 0.0289-0.1256 LU'e)fL;nw;l LL~:;ri') L'U~m/'e).:J LU'e)fL;n'W[;j"(;I:;fi'J1'W~'W~'J~~.:Ji1 1"11 .. ~ 	 q 

L'U~tJ'e)tl1'W·lh.:J 0.0351-0.0767 ~l"ln.I~u.~ . LL~:; 0.0234-0.0816 LU'e)fL;n'W[;j"
'IJ 

," 	 I I 

1'W'e)'W,) I"l (;1m ~n ~:;IOl ')tJ r;l'J"ll'e).:J (;I:;n'J1'W~'Wi.:J ~'e).:JU~:;LJl'Vli1LL'W'J 'i:tJ~VllOl:;~ ~~.:J L~'e).:JIOl')n m~ 
q 

H'~')l1'WL~'e)LYi~.:J~1~i1~') ~(;I:;fi'J ~.:J Li:J'WLL~~.:J(hLu~ (;I:;fi'J~~,) ~ry 

5.2.2 	LL~~mll~ 

m~') ruLL~.:J mU~1'W"Jl'J.:J~ ~~~~~(;I:;tJ'W'e)'e)n L~tJ.:J L~~'e)i1LL 'W'J 'i:tJ~~i1 ri,)~.:Jn~') 1'W"Jl').:J~~
q 	 ~ 

~~~~(;I:;tJ'W(;Im~m1m'W~'Wi.:J~'e).:Ju~:;LJl'Vl m~')ruL'U~mL~.:JmU~1'W~'W~i1"l1'W,)~L~nn~') 10 
• q 	 • 

" l~l"lffi'W 1'Wi.:J~'e).:J~'J.:J~~~~~~i1ri')'e)tl1'W~'J.:JLyhnu 0.0099-0.0447 ~l"ln.I~u.~. ~'J'Wm~')ru
• 	 'IJ 

, " 
L'U~mL~.:JmU~1'W~'W~')~1'Wi.:J~'e).:J"Jl,).:J~~~~~~i1ri')'e)tl1'W~').:J 0.0192-0.0823 ~l"ln.I~u.~. 

• 	 • 'IJ 

~~~~~~i1ri')'e)tl1'W"Jl'J.:J Lyhnu 0.0216-0.0329 LU'e)fL-D'W[;j" LL~:;ri,)L'U~tJ"lI'e).:J LU'e)fL;n'W[;j"LL~.:JmU~1'W
• 	 'IJ 

• ~'W~'J~1'Wi.:J~'e).:J'll'J.:J~~~~~~i1ri')'e)tl1'W"Jl').:J 0.0263-0.0447 LU'e)fL;n'W[;j" ~,)'WLu'e)fL~'W[;j"mm~:;IOl,)tJ
• 	 • 'IJ 

. " " 
r;l'J1'W~,).:J~~~~~~i.:J~'e).:J~'W1~ LL~~.:J LL'W'JLtJ~ m~~') nn~')tJ'e)tJ n~')1'IXLii'Wl~i~LIOl'W 

• 
.., 

5.2.3 i,m::i 

.. m~') rui.:J n:;~1'W"Jl'J.:J ~~~~~~ (;I:;tJ'W'e)'e)n L~tJ.:J L~~'e)i1 LL 'W'JLtJ~~ i1 ri')~.:J n~')1'W"Jl'J.:J ~~~~~~ 
• 	 'IJ' 

" 	 " 
(;I:;tJ'W(;Im~tJ.:J1m'W~'Wi.:J~'e).:Ju~:;LJl'Vl m~')ruL'U~tJi.:Jn:;~1'W~'WVli1"l1'W,)~L~nn~') 1 0 l~M'e)'W 

i.:Jn:;~i1 LL'W'JLtJ~mm~:;IOl')tJr;l'J1'W~'W~i1"l1'W,)~L~ nn~') 1 0 l~l"lffi'W ~')nn~')1'W~'W~'J~LL~:; 
" 

LU'e)fL-D'W[;j"i.:J n:;~1'W~'Wi.:J ~'e).:Ju~:;LJl'Vl1'W"Jl'J.:J~~~~~~ (;I:;tJ'W(;I n L ~tJ.:J1~i1 ri')~.:J n~')1'W"Jl'J.:J~~~ ~~~ 
~ 	 ~ ~ , 

(;I:;1''W'e)'e)m~tJ.:JL~~'e) ,",,)L'U~tJ"lI'e).:JLU'e)fL-n'W[;j"i.:Jn:;~1'W~'W~i1"l1'W,)~L~nn~') 10 UJl"lffi'W iJri,)L'U~tJ'e)tl
• 	 'IJ 

1'W"Jl'J.:JLyhnu 0.1302-0.5547 LU'e)fL-D'W[;j" LL~:;ri,)L'U~m/'e).:JLU'e)fL-n'W[;j"i.:Jn:;~1'W~'W~~~.:Ji1ri,)L'U~tJ• 

'e)u1'W"Jl')\I 0.1138-0.4339 LU'e)fL-n'W[;j"
'IJ 

• 
5.2.4 'V1'el~ LL~~ 

m~') ru'Vl'e).:J LL~.:J1'W~ 'J.:J ~~~ ~~~(;I:;1'W'e)'e)m~tJ.:J L~~'e)i1LL'W'J'i:tJ~~i1 ri')~.:J n~')1'W~'J.:J~~ 
• 	 'IJ 

" 	 " 
~~~~(;I:;1''W(;Im~m1m'W~'Wi.:J~'e).:Ju~:;LJl'Vl m~')ruL'U~tJi.:Jn:;~1'W~'WVliJ"lI'W,)~L~nn~') 10 1~1"l~'e)'W 
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't. 

'Vl!l'lLL(11'1~n1m~~91tl1;T'Jl'w~'W~~"1l'WI(11L~nn~1 10 UJf01ffi'W l.J1nn~11'W~'W~'Jl-JLL~~ 
" LU!lfL~'W(;]'Vl!l'l LL (11 '11'W~'W~'1~!l'lu~~Ul'Vl1'W-n'J'I~l-Jl-J~~l-J (;l~t)'W(;l n L~tJ'I111l~ ~1~'1 n~11'W-n'J'I~l-Jl-J~~l-J 

~ .. ... q 

, , " 
1?l~t)'W!l!lm~m LVlU!l 1"11 L'fl~mJ!l'l LU!lfL~'W(;]'Vl!l'lLL(11'11'W~'WVl~"1l'WI(11 L~nn~1 10 UJf01ffi'W ~'1~!l'l-n'J'I• 

~l-Jl-J~~l-J~1"11 L'fl~tJ!l£l1'W-n'J'I Lvhn'lJ 0.0401-0.2170 LU!lfL:n'W(;] LL~~1"11L'fl~tJ"1l!l'l LU!lfL~'W(;]'Vl!l'l LL(11'1
• 'IJ 

1'W~'W~'Jl-J"1l!l'li'l ~!l'l-n'J'I~ l-J l-J~~ l-J~ 1"11 L'fl~tJ!l£l1'W-n'J'I 0.0890-0.4273 LU!lfL~'W(;]
, • 'IJ 

Lmu ~'J'WLLl-J'In1tJ~~n1m~~91tJ(;]'JL'W~'W"1l'W1(111mul-Jlnn~11'W~'W"1l'WI(11L~nn~1 10 UJf01~!l'W 
~ q.... q 

, " , 
LL~ ~Lii!lLUffi'lJ LVltJ'lJ n1 m~:;91tJ"1l!l'l ~'Wt~VI:;~'1 I?l :;n'J ~'1 n:;~ LL~:;'Vl!l'l LL(11'1 YflJ~1 n1~m~91 tJ (;]'J• 

" 

I­

~'W~'1~!l'lU~:;Ul'Vl, 

• 
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0.33 

0.18-0.49 

0.22 

0.24-0.51 
' 

vh.J1 : m'~fl,)Ufl~~~~~ n~~Vl~,)'l~Vltl1Pl1~l?1f LVlflL'lJL~ULL~~~'lLL')(?"J~tl~, 2536-2537• 
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http:0.64-1.11
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... 


ll1 ~HJ'IJ'Jn ~ 

... 
~~n1~~~'J~~~~~1~~1~~~k'J~1n~~1u~~'J~~~~1n1~~'Jl~ 

1W)J'1'l~ 'lJ-1 tJ~ n1J'I'lJ''J'"lrJ(;,)Uh.j'H1J~IJ'I'l:::~'J'"lln~mill'lJ''J'"lrJ(;')mn1 filvr'J hJ J':::~~I'l 

tJ 'V'Lfil. 2526-2528 

•
• 


(l.J fI n .If'lUJ..J.) 

2526 2527 2528 

.. 
~ [1 TI,H'l ru::mnJn1)' 

~'1LL'lVl~m..JLL~'1'l!1~ 

, ... 
-fl1L'ilf'lE.l 0.3874 0.2700 0.3175 

1YlE.l1~E.If1rrUYl),Lm~l.J 

[1. fl~m1'fj 

, , ... 
-fI1L'ilf'lti 

,.J , 
-fI1L'ilf'ltl'UtNf'l1~'1Ml 

~ . 
0.3494 0.3287 0.2904 

... cv lJo Q' 

'lYlE.l1f'lE.lf'llU1U~l.JLVl9 

[1 . ~~)'m'fj 

, J 
-fl1L'ilf'lti 

,,... , 
-fI1 L'ilf'ltl'lltNfI1~'1t'lVl 

-'1h'l rh~1VllcX 

0.2962 0.2779 0.2666 

, .. 
-fI1L'ilf'lti 
,... , 

-fI1L 'ilf'ltl'UtN fI1~'1~ Vl 

-1'l'l rh~1VllcX 

0.4158 0.3933 0.4442 

L~1'lm 

, , ... 
-f'l1L'ilf'lti ,.. , 
-fl1 L'ilf'ltl'lltl'l f'l1~'1~ Vl 

-1'l'lrh~1VllcX 

0.6663 0.3800 0.3481 

.. .. 
~Cl1Un~!JTIJ)'ru:: 

[1. l.h::'l!1fl~P1 

, ..J 
-fl1L'ilf'lE.l 

-rhL'il~E.I'Utl'l f'h~'1~ Vl 
~ . 

-1'l'l ri1~1VllcX 

0.3547 0.2684 0.1911 

n)'l.J'~[;JilE.ll.Ji)YlE.l1 

U1'1U1 

[1 . U"Nt.n 

, .. 
-fl1L'ilf'lE.l 0.3180 0.5771 0.4095.. 


• 



'11-2 

... 

lW1~I'l~ 'iJ-2 eJ~n1~I?l~'JIOl.r(?}tfhnru~I~I?l~~'JlOllmH11tll?l~'JIOl.r(?}mn1Pli'J1t1 ~::; '\.dl'l 

tl 'Y'I.Pl. 2529-2531 

(~Pln./~u . ~.) 

2529 2530 2531 

, .. 
-mL'U~~ 0.3104 0.4789~cnnPlru:;m'nml~ 0.3475/0.31 

~'1 LL,)VI~m.jLL~'1'l11~ -r11 L'U~~'lJ'f)'1r11~'1~VI 


-'lh'lrh~t)Vl1~ 

, .. 

-mL'U~~ 0.3268 0.4570 0.3475 

-r11L'U~~'1I'f)'1 r11~'1~VI 
~ . 

, ..I 
-mL'U~~1~~I~~PllU1U~~L~~ 0.2335 0.3650 0.3211/0.47 
,..I , 

Cl . ~M:;mY1 -mL'U~~'1I'f)'1m~'1~VI 

-'!h'lr11~t)Vl1~ 
, ..I 

-mL'UfI~ 0.4311 0.5636 m'~TlVJn~~~~m 0.4576 

~~).j1~ 

Cl.~'1I).j~~.. 
, ..J 

-mL'U~~ 0.3939 0.5473 0.4776/0.49 

-r11 L'U~~'1I'f)'1 ril~'1~ VI 
~ . 

, .., 
-PllL'U~~ 0.2859 0.3413 0.3305/0.34 ~cnn~11~{Jf1JHW:; 

(1 . tJ~:;'llITlVi~ 

• 

, 


, .. 
-mL'U~tI 0.3459 0.4598 0.3578 m').j'1lVJil~).j1~m 

UI'IUl -r1 1 L 'U~~'1I'1l'l ril~'1~ VI 
~ . 

..J ,..I., 1"
-1J,)'1m~') VI VICl. UI'IUl 

-rilL'U~tI 0.8 

-rilL'U~tI'1I'f)'lril~'1~ VI 
~ . 

0.6-1 .0 

, ... 
1.6 LNY1mUl~ -mL'U~tI 

-1'11 L'U~~'1I'f)'1 ril~'1~ VI"l'lilf1'1nmr 
~ . 

1.3-1.8 
•


• 

http:0.3305/0.34
http:0.4776/0.49
http:0.3211/0.47
http:0.3475/0.31


'lI-3 

2529 2530 2531 

1.9 

1.6-2.4 

m-::Ylrl-l 

1Yltnl'll~(Jlf'1 

. ... 
-f'lILll~i.I 

.... . 
-f'lI Lll~i.I'lJ~-l f'lI~-l~~ 

-'Il'J-lf'i1~1'~1~ 

0.7 

0.4-1.3 
• ..J 

-f'11Lll~i.I 

...J . 
-f'11 Lll~i.I'lJtl-l f'11~-l~ ~ 

-'Il'J-l f'h~1'~1~ 

0.7 

0.3-0 .9 

.. 


•

• 



• • 

']]-4 

[;l1~1'l~ "11-3 ~~n1~[;l'J'"l1't1ltfhnru~1~[;l:;~'J'"l1 n~r;nil[;l~'J'"l1't1l'f)1 n1~"*'Jttl ~:;VI~1'l 
• 

• 

.. 

• 

• 


11 'V'L~. 2532-2534 

~r;niJrlO..l:;m~J.Jn1~ 

~'1 LL(Wl~'flJ.J LLvi'l'!l1~ 

... .. 
~n1'W~1~D~\!nl..l:; 

n. l.h:;'!I1~Vi~ 

~Ylm~tJ rlvJ1'W~J.J Ltii"l 

n. ~~~:;rn~ 

~'1JJ.Ji)Yl 

n.fl'lJJ.Ji)V), , 

n lJ1'1'W1 

· -fl1 l'llfttJ 
,.J , 

-fl1 L 'IlrltJ'lJ'fl'l fl1~'1~ Vl" , 

, ...· -fl1L'UrltJ 

, ...· -fl1L'UrltJ 

, ... 
-fl1L'UrltJ 

-r11 L'!lfttJ'lJ'fl'l r11~'1~ Vl" , 

, ... 
-fl1L'IlrltJ 

, ....· -fl1L'UrltJ 

,.J , 
-fl1 L 'UrltJ'lJ'il'l fl1~'1~ Vl" , 

2532 

0.3926 

0.3097 

0.5272 

0.3315 

0.12 

0.14 

0.13 

(J.Jrln.lmUJ.) 

2533 

0.4200 

0.10-1 .66 

0.3000 

0.03-1.10 

OAO 

0.07-0.95 

0.3800 

0.02-2 .93 

0.7200 

0.10-2.50 

0.8600 

0.10-2.93 

0.35 

0.08-1.04 

2534 

0.3000 

0.2600 

0.3900 

0.2500 

0.14 

0.16 

0.16 

.. 

• 


http:0.08-1.04
http:0.10-2.93
http:0.10-2.50
http:0.02-2.93
http:0.07-0.95
http:0.03-1.10


"11-5 


,. 

!'l1J'1'1~ "11-4 iJ~ n1J'!'lJ',)~~VlUhJ1 ru~1J'!'l:;~,)~1 n~ Cl1t1!'lJ',)~~VIm n1 pj~')1,J J':;VI~1'1.. 
• U~.pj. 2535-2537 

• 


... 
~rn'Wl"lru:::mnJn1j' 

~\l LL,)If1~'ill-J LLv1\l'l!1 ~ 

... .. 
~rn'Wj'1~!Jj'\!m.!::: 

n. l.h:::'I!1fl~P!, 

~~tJ1~tJl"lrU1'W~l-JL~~ 

n. t)~j':::m~ 

,.. , 
-1"l1 L'llrltJ'lJ'il\l1"l1~\l~1f1 

-'ll,)\lp;i1~~1f11~ 
, .. 

-1"l1L'llrltJ 

-p;i1L'll~tJ'lJfl\ll'h~\l~1f1 

-'h\lp;i1~~1f11~ 
, , ... 

-1"l1L'llrltJ 

,J , 
-mL'llrltJ'lJ'El\lm~\l~1f1 

-'!h\lp;i1~~1f11~ 
, , .. 

-mL'llrltJ 

,.J , 
-mL'llrltJ'lJ'El\lm~\l~1f1 

-'Il,)\lp;i1~~1f11~ 

2535 2536 2537 

0.23 0.18 0.12 

0.06-0.55 0.02-0.32 

0.13 0.22 0.09 

0.05-1 .03 0.01-0.52 

0.24 0.24 0.11 

0.07-0.75 0.01-0.41 

0.21 0.21 0.11 

0.06-0.64 0.01-0.33 

• 

•
.. 




'11-6 

.... 

(;l1n~~ '11-5 	 eJ~n1~(il~'J"'lt3'l1l·t.IhJ1ru~I~(il~~'J"'lln~mil(il~'J"'lt3'l1lmn1pfhJL~hl'Vl1~"'ln"'l~ 

tI ~. I'll. 2528 

um.J~~fi'\.nrnr 

(ltlL~UW) 

0.6 

0.4-0.7 

Utll.mU1 

L~tlif.i-l~ 

1.0 

0.9-1.3 

2.3 

2.0-2.5 
, , ...

-r11LllmJ 1.0 

0.9-1.2• 
.. 


" 




"1J-7 

I?l1n\l~ "lJ-6 tl~n1~[;l~':l'"l~~m:W1ru~1~[;l:::~':l'"l1n~mi!lm'':l'"l~~!l1n1pfhmhJ'Vl1\l'"ln'"l~ 
• ~:::Vd1\l U"r'LPl. 2530 - 2534 

• 

" 


(~~n./~UJ.J.) 

2530 2531 2532 2533 2534 

1.68 

0.60-2.21 

1.75 

1.06-2.44 

1.97 

1.43-2.66 

2.06 

1.46-2.83 

1.76 

0.48-4.25 .· ...-~1L1l~tJ 

.... . 
-~1L1l~tJ'IJ!l-lrJ1~-l~!PI 

2.29 3.01 2.33 2.21 2.34 

-'II'l-l ~1~tJ!PI1~ 1.64-3.61 1.91-4.59 1.58-4.40 0.83-3.18 1.29-3.97 

· ...
-rJ1L1l~tJ 

..J . 
-~1 L1l~tJ'IJ!l-l rJ1~-l~!PI 

0.97 1.38 1.85 4.19 0.94 

-'II'l-l~1~tJ!PI1~ 0.66-1.26 0.66-2.82 1.18-3.81 3.18-4.83 0.28-1.74 

· ....-rnL1lfltJ 

.... . 
-rJ1L1l~tJ'lJ!l-l~1~-l~!PI 

1.99 2.29 3.34 5.09 1.92 

-'II'l-l~1~tJ!PI1~ 1.49-2.54 1.16-3.29 2.35-5.45 4.97-6.41 0.57-3.22 

C1'kl'kl~~~~Yl · .J
-rJ1L1l~tJ 

.... . 
1.29 1.06 1.71 1.06 

(uj-L')[lJm'~~~ijtJ~ -rJ1 L1l~tJ'IJ!l-lrJ1~-l~!PI 

~Ylm) -'ll'l-lrh~tJ!PI1~ 1.06-1.66 0.63-1.76 1.28-1.97 0.56-1.47 .· ...-rJ1L1lfltJ 

..J . 
-rJ1L1l~tJ'lJ'fNrJ1~-l~!PI 

1.53 0.91 1.15 1.31 1.11 

-'II'l-l~1~tJ!PI1~ 1.03-2.27 0.57-1.26 0.95-1.61 0.91-1.99 0.74-1.63 

· tl1'kl'Vij':;L'lJ'kl-l ...-rJ1L1l~tJ 

..J • 

1.32 0.85 

C1'kl'kl~~~~Yl -fl1L1l~tJ'lJ!l-lfl1~-l~!PI 

-'ll'l-l~1~tJ!PI1~ 0.37-2.24 0.57-1.11 

· .J
-~1L1l~tJ 

.... . 
-rJ1 L 1l~tJ'lJ!l-l rJ1~-l~!PI 

0.84 0.72 1.18 0.86 0.62 

-'ll'l-lrh~tJ!PI1~ 0.64-0.96 0.27-1.30 0.69-1.69 0.43-1.17 0.26-0.97 

· ....-rJ1L1lfltJ 

-~1 L1l~tJ'lJ!l-l~1i'l-li'l!PI 
~ . 

1.72 1.95 3.14 2.73 1.90 

1.35-2.66 1.03-2 .85 1.67-4.33 0.33-4 .75 0.86-3.00 
•
• 

-0 



"11-8 


, 

1911J'1\lVl "11-6 tvl'e:l) 


2530 2531 2532 2533 2534 
, , ... 

-f11L'il~8 4.06 

2.60-6.83 

... rv 
fltJ'i'l1,)~8'll8"1. 

, ... 
-fI1L'il~8 

0.33-0 .91 

, ... 
-fI1L'il~8 

,..J , 
-fI1 L'il~8'lJfl'l fI1'i'l'l'i'l rn" . 

0.95 

0.85-1.14 

2.81 

1.37-6.17 

1.25 

0.57-3.34 

1.39 

0.68-1.96 

, ... 
-fI1L'il~8 1.35 1.71 

• 

• 


& 

,... 
'VllJ1 2530-2532 LL~::: nJ'lJrl'lUrllJlJ~Yi1j'• 

•
• 



'lJ-9 

... 

(;l1~1'l~ "lI-7 ~~n1 ~(;l~')~t)!?Iuh.n rul.'l1 ~(;l::;~,)~1nl.'l rlTn(;l~')~t)!?Imn1 fll1l-J (lUULLtJtJi') ~~1,) 
.. ~::;Vd1'ltl Yl .fll. 2536 - 2537 

• 

• 


.. 


2536 2537 
, ... 

-I'\1L'U~tJ 0.35 

0.20-0.51 

, ... 

... ~ 
tJ1~tJ'iJ'W 

C1. ., f '1!~ lli'mI'f 

-I'\1L'U~tJ 0.35 

0.06-0.51 

0.33 

0.23-0.47 

l.h:;~~1 
C1. j'1'11uj'1m 

, , .. 
-I'\1L'U~tJ ,.. , 
-1'\1 L 'U~tJ'iJtl~ 1'\1~~~ ~ 

-'1h~ 1'i1~1'~1~ 

0.68 

0.47-1.02 

0.43 

0.25-0.73 

U1'WLm,)j'1"ll 

C1'W'WLm,)j'1"ll 

, , .. 
-I'\1L'U~U 

-rhL'U~U'iJtl~1'i1~~~~ 
~ . 

0.61 

0.35-0.98 

0.29 

0.03-0.63 

, .. 
-1'\1 L'U~U 

-1'i1L'U~tJ'IItl~1'i1~~~~ 
~ . 

-'1h~1'i1~1'~1~ 

0.37 

0.18-0.59 

0.17 

0.09-0.30 

, .. 
-I'\1L'U~tJ 0.37 

0.23-0.61 

0.19 

0.00-0.41 

LN L~U'Wtl'4tJ1~ 
, ... 

-1'\1 L'U~tJ 

,... , 

0.27 

~1).JL~'W -1'\1 L'U~tJ'iJtl~rl1~~~ ~ 

-'1h~1'i1~1'~1~ 0.12-0.45 
, , ... 

-I'\1L'U~tJ 
, 

-1'i1L'U~U'iJtl~ 1'i1~~~~ 
~ . 

-'1h~1'i1~1'~1~ 

0.67 

0.18-1.14 

0.28 

0.15-0.41 

L'l~vli'1nL,)~ 

C1. ~Yij':;m 

, , .. 
-I'\1L'U~tJ 

-1'i1L'U~tJ'IItl~1'i1~~~~ 

-'1h~ri1~1'~1~ 

0.22 

0.05-0.29
, • 


c 



'11-10 


, 

[?l1:i'1'lYi '11 -7 (I?i!l) 

• 

25372536 

, ... 
fiW 1 rn j'YlVll j'1vltJ -f11L'UrltJ 0.18 

fl . !111n~W 

0.10-0.24 

0.35 0.31 

0.17-0.59 0.22-0.40 

j'YL nNLYlVi 0.44 0.25 . 
0.26-0.67 0.14-0.38 

• 

• 


• 


hh~rutJ~,}'-Il.Jln 

fl. j'll.J~lLL'-I'I 

'" ... , ~ 
ml.JVi~W1YlIf)W 

fl . Vi'-lrlLtJfiw 

ml.Ju~~j;)1 

fl . Vi tyl1Yl 

. .. 

f1WW1..J1NLl.Jtl'l. 


, , ... 
-rnL'UrltJ 

-~1 L'U~tJ'lJ!l'l ~1~'1~ If) 

-'11,}'1~1~1'1f)1~ 
, ..J 

-rnL'UrltJ 

-~1 L'U~tJ'lJtl'l~l~'1~1f) 

.J ,-lJ,}'1f11Yl,}1f)..J ~ 1"If) 
, .oj 

-rnL'UrltJ 

_~rl L'il~tJ'IJ'fl'l ~1~'1~ If)
" . 

, ..J 
-rnL'UrltJ 
,... , 

-rnL'UrltJ'lJ!l'l rn~'1~1f) 

-'11,}'1~1~1'1f)1~ 
, ... 

-rnL'ilrltJ 

-~lL'U~tJ'lJ!l'l~l~'1~1f) 

-'lh'l~1~1'1f)1~ 

-~lL'U~tJ 

-~1 L'U~tJ'lJ!l'l~l~'1~1f) 

-'11,}'1~1~1'1f)1~ 

0.32 0.13 

0.06-0.54 0.08-0.20 

1.11 0.39 

0.73-1.66 0.26-0.47 

0.170.22 

0.14-0.23 0.16-0.33 

0.330.31 

0.21-0.49 0.19-0.48 

0.28 

0.16-0.52 

0.17 

0.14-0.23 

• 

http:0.14-0.23
http:0.16-0.52
http:0.19-0.48
http:0.21-0.49
http:0.16-0.33
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~,. . 

111 ~HJ'IJ'Jn fI 

.. (:J~ n1~1?I~'J"'I-r~m2J1r;uiJ'IJ~'J2J bb~~iJ'IJ.y1ij"ll'IJ1~ b~n n~1 10 12J f1~'el'IJ 
q q 

• 

• 


• 

TSP PM-10 % PM-10 l'w TSP 

1 n.r!. 2539 81.67 48.18 58.99 

2 n .r!. 2539 100.19 65.22 65.10 

3 n.r!. 2539 126.16 83.50 66.19 

4 n.r!. 2539 150.40 93.23 61.99 

5 n.r!. 2539 137.58 83.71 60.85 

6 n.r!. 2539 88.83 55.12 62.06 

7 n.r!. 2539 81.44 45.36 55.70 

8 n.r!. 2539 116.65 65.35 56.02 

9 n.r!. 2539 115.32 30.36 26.33 

10 n.r!. 2539 72.28 42.82 59.24 

11 n.r!. 2539 68.82 43.64 63.41 

12 n.r!. 2539 58.89 34.65 58.83 

13 n.r!. 2539 76.45 46.50 60.82 

14 n.r!. 2539 57.15 33.66 58.90 

15 n.r!. 2539 84.27 54.79 65.02 

150.40 

57.15 

93.23 

30.36 

66.19 

26.33 
, 

, "" 
r!1L'U~t1 94.41 55.07 58.63 

330.00 120.00 

• 


• 



r!-2 

... 


• 

• 


• 


TSP PM-10 %PM-10 b'WTSP 

18 n.r!. 2539 141.16 72.22 51 .16 

19 n.r! . 2539 124.81 68.82 55.14 

20 n.r! . 2539 191.31 103.85 54.28 

21 n.r! . 2539 219.24 107.25 48.92 

22 n.r!. 2539 246.75 134.60 54.55 

23 n.r!. 2539 228.57 146.44 64.07 

24 n.r! . 2539 130.53 71.43 54.72 

25 n.r! . 2539 137.90 86.43 62.68 

26 n.r!. 2539 183.44 100.93 55.02 

27 n.r!. 2539 208.07 106.06 50.97 

28 n.r! . 2539 123.91 77.67 62.69 

29 n.r! . 2539 63.77 42.13 66.06 

30 n.r!. 2539 85.70 52.14 60.84 

31 n.r! . 2539 113.47 56.54 49.83 

1 ~ . r!. 2539 208.36 108.76 52.20 

246.75 

63.77 

160.47 

146.44 

42.13 

89.02 

66.06 

48.92 

56.21 

330.00 120.00 

f 

• 

• 
.. 



f1-3 

.. , 

... 

• 


• 


TSP PM-10 % PM-10 lw TSP 

6 ~.f1. 2539 102.71 61.95 60.32 

7 ~.f1. 2539 88.92 47.64 53.57 

8 ~.f1. 2539 88.75 44.30 49.92 

9 ~.f1. 2539 109.32 61.80 56.53 

1 0 ~.f1. 2539 52.03 27.80 53.43 

11 ~.f1. 2539 55.03 27.82 50.55 

12 ~.f1. 2539 56.44 28.58 50.64 

13 ~.f1. 2539 65.29 31.01 47.50 

14 ~.f1. 2539 63.42 33.79 53.29 

15 ~.f1. 2539 120.00 62.40 52.00 

16 ~.f1. 2539 70.75 32.15 45.44 

17 ~.f1. 2539 72.77 38.03 52.26 

18 ~.f1. 2539 111.09 56.65 51.00 

19 ~.f1. 2539 204.84 90.66 44.26 

20 ~.f1. 2539 229.04 113.48 49.55 

229.04 

52.03 

99.36 

113.48 

27.80 

50.54 

60.32 

44.26 

51.35 

330.00 120.00 



fOl-4 

(;]1n~~ fOl-4 	 'mlJ1ru~'W~'JlJ (TSP) LL~~~'W~ii"1J'W1(1)l~nn~1 1 0 1lJfOl~'el'W (PM-1 0) ~t)(P)lJru"l'ltl 
(;]~~-n'W ~~~~1~t)'W~ 26 ~.fOl. - 9 n.t! . 2539 (~lJlJ~~lJ(;]~t)'W(;]m~m1l;'l)• 

TSP 

(!J.9 /m3 ) 

PM-10 % PM-10 L'W TSP 

26 ~.fOl. 2539 61.84 43.64 70.56 

27 ~.fOl . 2539 72.13 42 .24 58.57 

28 ~ . fOl . 2539 73.65 46.98 63.79 

29 ~ . fOl . 2539 77.16 47.00 60.92 

30 ~.fOl. 2539 42.08 25.36 60.27 

31 ~ . fOl . 2539 74.12 28.97 39.09 

1 n.t!. 2539 75.42 47.19 62.57 

2 n.t!. 2539 78.93 49.23 62.36 

3 n.t!. 2539 67.34 47.72 70.87 

4 n.t!. 2539 97 .83 76.34 78.04 

5 n.t!. 2539 113.51 68.36 60.22 

6 n.t!. 2539 60.10 37 .33 62.11 

7 n.t!. 2539 55.54 36.17 65.13 

8 n.t! . 2539 82.99 64.21 77.37 

9 n.t!. 2539 73.61 51.86 70.45 

113.51 

42.08 

73.75 

76.34 

25.36 

47.51 

78.04 

39.09 

64.15 

330.00 120.00 

.. 




~ -5 

.. ­
[w)n'l~ ~-5 tJhrH1.!~'W~(UJ (TSP) LL~~~'W~~"lJ'WII?lL~nn~1 1 0 1~~~'el'W (PM-1 0) ~'1Y:h~'lmcl

• 
~ A.' Q,.".J ~ ~I IV 

~VlI'J'Vlm~t! ~~VI'JI'l'J'W'Vl 26 OW. t! . - 15 fi.~. 2540 (~~~~~~[;1~'J'W'el'elm'Ut!'l LVI'W'el) 

• 

• 


• 

TSP %PM-10 1'W TSP 

26 OW .t! . 2540 148.93 97.51 65.47 

27 OW.t! . 2540 128.80 80.36 62.39 

28 OW .t!. 2540 128.22 72.53 56.57 

29 OW.t! . 2540 117.27 69.98 59.68 

30 OW .t! . 2540 120.91 66.13 54 .69 

1 fi . ~. 2540 108.29 56.84 52.49 

2 fi.~. 2540 130.77 77.84 59.52 

3 fi . ~. 2540 169.12 92.44 54.66 

4 fi . ~ . 2540 159.51 95.60 59.93 

5 fi . ~ . 2540 111 .78 65.01 58.17 

6 fi.~. 2540 92.97 48.13 51 .77 

7 fi . ~ . 2540 151.97 85.75 56.43 

8 fi . ~. 2540 176.77 95.29 53.91 

9 fi . ~ . 2540 154.63 78.42 50.71 

1 0 fi . ~. 2540 153.15 79.44 51 .87 

11 fi . ~ . 2540 131 .19 72.86 55.54 

12 fi. ~. 2540 173.64 105.85 60.96 

13 fi.~. 2540 187.80 103.39 55.05 

14 fi.~. 2540 179.75 . 103.94 57.82 

15 fi . ~ . 2540 152.01 91.93 60.47 

187.80 105.85 65.47 

92.97 48.13 50.71 

143.87 81.96 56.91 

330.00 120.00 
• 

• 



r1-6 

... 


• 


, 

tj'l.!Vi'V1Vl~'e)~ TSP ()lg/m3) PM-10 ()lg/m3) % PM 10 1'l.! TSP 

19 fi.r1 . 2539 254.44 131.43 51.65 

20 fi .r1. 2539 247.48 134.87 54.50 

21 fi.r1. 2539 236.57 145.60 61.55 

22 fi.r1. 2539 399.26 250.00 62 .62 

23 fi.r1. 2539 360.60 247.56 68.65 

24 fi.r1. 2539 348.39 217.33 62.38 

25 fi.fl. 2539 341.17 224.13 65.70 

26fi.r1.2539 231.11 190.19 82.29 

27 fi.fl. 2539 322.02 205.58 63.84 

28 fi.fl. 2539 286.64 190.89 66.60 

29 fi.fl. 2539 259.45 167.65 64.62 

30 fi.fl. 2539 213.17 142.57 66.88 

31 fi .fl . 2539 279.86 149.08 53.27 

1 l-l.fl. 2540 215.18 123.41 57.35 

2 l-l.fl. 2540 237.03 165.24 69.71 

3 l-l.fl. 2540 219.98 131.85 59.93 

4 l-l .fl. 2540 253.69 151.06 59.54 

5 l-l.fl. 2540 227 .74 132.40 58.14 

6 l-l. fl. 2540 198.88 . 128.05 64.39 

7 l-l .fl. 2540 252.31 152.11 60.29 

399.26 250.00 82.29 

198.88 123.41 51 .65 
, 

, "" fl1 L'U~tJ 269.25 169.05 62.69 

330.00 120.00 
• 

• 



• • • 

I 

f1-7 

1W"1~1~~ f1-7 'tfhJ1ru~'W~'JlJ (TSP) LL~::;~'W~iJ"1J'WI(;1L~nn~1 10 1lJI"W'e1'W (PM-1 0) ~~lJ'J(;1n1~ 

'Vl1~~~::;~lJ'Vln'"l~~ ~lJ'Vl~tJnn1~ ~::;~~I~r)'W~ 14 lJ .f1. - 3 n.~ . 2540 (~lJlJ~~lJ 

",.J 3 3 'I 
'J'W'Vl'Vl(;1~'e1~ TSP (~g/m ) PM-1 0 (~g/m) % PM-1 0 ~'W TSP 

14 lJ.rl. 2540 766.47 219.76 28.67 

15 lJ .rl. 2540 209.23 128.84 61 .58 

16lJ.rl. 2540 184.79 92.56 50.09 

17 lJ.f1 . 2540 202.57 95.30 47.05 

18lJ.rl.2540 162.36 74.59 45.94 

19lJ.rl. 2540 116.61 51 .08 43.80 

20 lJ.f1. 2540 100.46 50.06 49.84 

21lJ.f1. 2540 122.38 51.54 42.11 

22lJ.rl . 2540 126.10 57 .18 45.35 

23lJ.rl.2540 145.29 68.76 47.33 

.. 


24 lJ.rl. 2540 210.71 119.38 56.65 

25 lJ .rl . 2540 171.17 83.56 48.82 

25 lJ.f1. 2540 151.90 65.74 43.28 

26lJ.rl.2540 293.33 144.50 49.26 

27 lJ .rl . 2540 733.26 157.39 21.46 

28 lJ .rl . 2540 217.88 112.22 51.51 

29 lJ .rl. 2540 149.23 67.37 45.15 

30 lJ .rl. 2540 115.42 62.65 54.28 

1 n.~. 2540 149.43 68.32 45.72 

2 n.~ . 2540 115.67 56.56 48.90 

3 n . ~. 2540 103.42 53.90 52.12 

733.26 157.39 61 .58 

100.46 50.06 21.46 

189.06 83.08 47.51• 

330.00 120.00 




~-8 

, , 

I?l~'lit.l J':;Vd1'l1't.lYi 11 n.Yl . - 2 it~. 2540 (~~~J'~~I?l:;1't.l'fl'flm~rJ'lL'l-1ijrtl) 


PM-10 % PM-10 Lt.l TSP 

11 n.Yl . 2540 263.51 168.97 64.12 

12 n .Yl . 2540 171.30 90.19 52.65 

13 n.Yl. 2540 68.25 43.04 63.06 

14 n .Yl . 2540 69.86 30.00 42.95 

15 n.Yl. 2540 78.26 33.17 42.38 

16 n.Yl. 2540 48.62 27.55 56.67 

17 n.Yl . 2540 69.63 42.83 61 .51 

18 n .Yl. 2540 117.94 67.89 57.56 

19 n .Yl. 2540 235.86 147.26 62.43 

20 n.Yl. 2540 210.76 139.77 66.32 

21 n .Yl. 2540 175.83 110.58 62.89 

22 n.Yl . 2540 239.23 152.80 63.87 

23 n.Yl. 2540 249.23 167.71 67.29 

24 n.Yl. 2540 149.02 99.56 66.81 

25 n.Yl . 2540 138.53 86.01 62.08 

26 n.Yl . 2540 159.27 105.59 66.30 

27 n.Yl . 2540 167.94 116.99 69.66 

28 n .Yl. 2540 111.13 66.93 60.23 

1 iJ.~. 2540 102.59 61.62 60.06 

2 iJ.~. 2540 138.15 69.61 50.38 

263.51 

48.62 

148.25 

168.97 

27.55 

91.40 

69.66 

42.38 

59.96 

330.00 120.00 



.... 

ll1f'1eJ'U'dn .:J• 

m:IJ1tlAb~VI:::Vlirnv1m'UiJ'U'a'd:IJ bb~:::iJ'U"''U1 ~ b~nn~1 10 l:IJf'I'a'f1'U 
'I 'I 

, 


• 

• 


TSP Pb 

1 n.rl. 2539 81.67 0.0348 

2 n.rl. 2539 100.19 0.0375 

3 n.rl. 2539 126.16 0.1136 

4 n.rl. 2539 150.40 0.0647 

5 n.rl. 2539 137.58 0.0465 

6 n.rl. 2539 88.83 0.0736 

7 n.rl. 2539 81.44 0.0284 

8 n.rl . 2539 116.65 0.0372 

9 n.rl. 2539 115.32 0.2373 

10 n.rl . 2539 72.28 0.0370 

11 n.rl. 2539 68.82 0.0695 

12 n.rl. 2539 58.89 0.0198 

13 n.rl. 2539 76.45 0.0581 

14 n.rl. 2539 57.15 0.0106 

15 n. rl . 2539 84.27 0.0375 

150.40 0.2373 

57.15 0.0106 

94.41 0.0604 

Mn 

0.0212 

0.0276 

0.0787 

0.0641 

0.0453 

0.0406 

0.0240 

0.0365 

0.1020 

0.0354 

0.0399 

0.0276 

0.0422 

0.0191 

0.0349 

0.1020 

0.0191 

0.0426 

Zn 

0.2168 

0.2176 

0.6880 

0.5069 

0.4732 

0.3201 

0.2095 

0.2656 

1.0345 

0.4439 

0.5523 

0.3318 

0.3020 

0.1541 

0.3482 

1.0345 . 

0.1541 

0.4043 

Cu 

(~g/m3) 

0.2983 

0.2072 

0.2636 

0.2880 

0.1834 

0.1977 

0. 1877 

0.1938 

0.2201 

0.1456 

0.1203 

0.1377 

0.1400 

0.1410 

0.1662 

0.2983 

0.1203 

0.1927 



'1-2 

·. 

18 n.~. 2539 

19 n.~ . 2539 

20 n.~. 2539 

21 n . ~. 2539 

22 n . ~. 2539 

TSP 

141 .16 

124.81 

191.31 

219.24 

246.75 

Pb 

(I-lg/m3) 

0.0442 

0.0368 

0.0592 

0.1005 

0.1053 

Mn 

0.0356 

0.0363 

0.0451 

0.0500 

0.0619 

0.3454 

0.3772 

0.3828 

0.3030 

0.5348 

0.1147 

0.1114 

0.1653 

0.1488 

0.1493 

23 n . ~. 2539 

24 n.~ . 2539 

228.57 

130.53 

0.0868 

0.0440 

0.0482 

0.0297 

0.3402 

0.2640 

0.1463 

0.1798 

25 n.~. 2539 137.90 0.1853 0.0372 0.3229 0.1356 

26 n.~. 2539 183.44 0.0938 0.0624 0.4552 0.1452 

27 n.~. 2539 208.07 0.0813 0.0477 0.3540 0.1274 

28 n.~. 2539 123.91 0.0502 0.0248 0.1239 0.1213 

29 n.~. 2539 63.77 0.0165 0.0141 0.1063 0.1275 

30 n.~. 2539 85.70 0.0344 0.0239 0.1123 0.0884 

31 n.~ . 2539 113.47 0.0389 0.0561 0.2256 0.0818 

1 ~.~ . 2539 208.36 0.1202 0.0538 0.3188 0.1296 

246.75 

63.77 

0.1853 

0.0165 

0.0624 

0.0141 

0.5348 

0.1063 

0.1798 

0.0818 
o 

o ci 

~1L'il~tJ 160.47 0.0732 0.0418 0.3044 0.1315 

f 

, 




-.1-3 

... 


• 

• 


TSP Pb Mn Zn Cu 

6 ~.fl. 2540 102.71 0.0845 0.0310 0.1317 0.1164 

7 ~.fl . 2540 88.92 0.0764 0.0301 0.1278 0.2017 

8 ~.fl. 2540 88.75 0.0650 0.0209 0.2267 0.1504 

9 ~.fl . 2540 109.32 0.0720 0.0532 0.3820 0.2177 

1 0 ~.fl. 2540 52.03 0.0290 0.0170 0.1665 0.1740 

11 ~.fl . 2540 55.03 0.0256 0.0140 0.0678 0.1652 

12 ~ . fl . 2540 56.44 0.0212 0.0162 0.0769 0.1803 

13 ~.fl. 2540 65.29 0.0527 0.0198 0.1018 0.1935 

14 ~.fl. 2540 63.42 0.0793 0.0210 0.1403 0.1668 

15 ~ . fl. 2540 120.00 0.1304 0.0425 0.3574 0.1795 

16 ~ . fl. 2540 70.75 0.1383 0.0346 0.1822 0.2153 

17 ~.fl. 2540 72.77 0.0434 0.0263 0.2012 0.1627 

18 ~ . fl. 2540 111.09 0.1264 0.0451 0.3469 0.1748 

19 ~.fl. 2540 204.84 0.0744 0.0849 0.5801 0.1169 

20 ~.fl. 2540 229.04 0.1323 0.1495 0.7982 0.2078 

229.04 

52.03 

99.36 

0.1383 

0.0212 

0.0767 

0.1495 

0.0140 

0.0404 

0.7982 

0.0678 

0.2592 

0.2177 

0.1164 

' 0.1749 

• 


• 




~-4 

• 

(;l1J'1~~ ~-4 	 tIhnruL~~::;tnrnlw~'WJ''.ll-J (TSP) ~t3'~l-Jru'mJ [;l~~i'W J'::;~~1~t3''W~ 26 ~.1"1 . ­

9 n.u. 2539 (~l-Jl-JJ'~l-J[;l::;t3''W[;lm~u~Hl), 

• 

• 


TSP Pb Mn Zn Cu 

26 ~.1"1. 2539 61 .84 0.0468 0.0392 0.3086 0.1450 

27 ~ . 1"1 . 2539 72.13 0.1008 0.0212 0.2948 0.1505 

28 ~ . 1"1. 2539 73.65 0.0302 0.0190 0.1138 0.1003 

29 ~.1"1. 2539 77 .16 0.0465 0.0212 0.2894 0.1086 

30 ~.1"1 . 2539 42.08 0.0134 0.0089 0.1870 0.1039 

31 ~ . 1"1. 2539 74.12 0.0155 0.0240 0.0788 0.0783 

1 n.u. 2539 75.42 0.0292 0.0156 0.0987 0.0880 

2 n.u. 2539 78.93 0.0139 0.0132 0.0705 0.0718 

3 n.u. 2539 67.34 0.0226 0.0137 0.0877 0.0642 

4 n.u . 2539 97.83 0.0166 0.0166 0.0777 0.0488 

5 n.u . 2539 113.51 0.0687 0.0336 0.3953 0.0785 

6 n.u. 2539 60.10 0.0486 0.0117 0.1724 0.0703 

7 n.u. 2539 55.54 0.0223 0.0128 0.1144 0.0613 

8 n.u. 2539 82.99 0.0358 0.0153 0.1069 0.0613 

9 n.u. 2539 73.61 0.0428 0.0221 0.3656 0.0806 

113.51 

42.08 

73.75 

0.1008 

0.0134 

0.0369 

0.0392 

0.0089 

0.0192 

0.3953 

0.0705 

0.1841 

0.1505 

0.0488 

0.0874 

• 




..:J -5 


• 


• 

,. 

l' 

PM10 Pb Mn Zn Cu 

1 n . ~ . 2539 48.18 0.0214 0.0100 0.1651 0.1810 

2 n.~ . 2539 65.22 0.0319 0.0178 0.1947 0.1488 

3 n . ~. 2539 83.50 0.1003 0.0576 0.5841 0.1293 

4 n . ~ . 2539 93.23 0.0527 0.0401 0.4132 0.1824 

5 n.~ . 2539 83.71 0.0363 0.0279 0.4266 0.1846 

6 n . ~. 2539 55.12 0.0738 0.0306 0.2673 0.1817 

7 n . ~ . 2539 45.36 0.0217 0.0113 0.1386 0.1330 

8 n . ~ . 2539 65.35 0.0271 0.0227 0.2001 0.1623 

9 n . ~. 2539 30.36 0.2173 0.0721 0.9285 0.1581 

10 n . ~. 2539 42.82 0.0298 0.0201 0.3140 0.1337 

11 n.~ . 2539 43.64 0.0729 0.0315 0.5228 0.1428 

12 n.~. 2539 34.65 0.0183 0.0173 0.2855 0.1196 

13 n.~. 2539 46.50 0.0604 0.0319 0.2636 0.1166 

14 n.~ . 2539 33.66 0.0153 0.0124 0.1586 0.1224 

15 n.~. 2539 54 .79 0.0353 0.0239 0.3187 0.1229 

93.23 

30.36 

55.07 

0.2173 

0.0153 

0.0543 

0.0721 

0.0100 

0.0285 

0.9285 

0.1386 

0.3454 

0.1846 

0.1166 

0.1479 

« 



\1-6 


• 


• 

" 


PM10 Pb Mn Zn Cu 

18 n.~. 2539 72.22 0.0718 0.0318 0.3193 0.1301 

19 n . ~ . 2539 68.82 0.0314 0.0215 0.2836 0.1219 

20 n.~ . 2539 103.85 0.0468 0.0202 0.3100 0.2504 

21 n.R 2539 107.25 0.0778 0.0179 0.2072 0.2192 

22 n . ~. 2539 134.60 0.0812 0.0331 0.4351 0.2003 

23 n . ~ . 2539 146.44 0.0843 0.0242 0.2952 0.3177 

24 n.~. 2539 71.43 0.0357 0.0119 0.2457 0.1798 

25 n.~. 2539 86.43 0.1537 0.0226 0.2834 0.1342 

26 n.~ . 2539 100.93 0.0400 0.0171 0.2603 0.1437 

27 n.~. 2539 106.06 0.0659 0.0197 0.2740 0.1328 

28 n.~. 2539 77.67 0.0487 0.0115 0.1265 0.1478 

29 n.~ . 2539 42.13 0.0225 0.0077 0.0830 0.1361 

30 n.~ . 2539 52.14 0.0446 0.0221 0.1590 0.1005 

31 n.~ . 2539 56.54 0.0331 0.0355 0.1544 0.1033 

1 ~.~ . 2539 108.76 0.1135 0.0286 0.2401 0.2021 

146.44 

42.13 

89.02 

0.1537 

0.0225 

0.0634 

0.0355 

0.0077 

0.0217 

0.4351 

0.0830 

0.2451 

0.3177 

0.1005 

0.1680 

• 


41 



'1-7 


a 

, 

• 


• 


PM10 Mn Zn 

(flQ/m
3 

) 

6 ~UO). 2539 61 .95 0.0838 0.0222 0.1775 0.2055 

7 ~ . r1 . 2539 47.64 0.0526 0.0138 0.1117 0.1 589 

8 ~ . r1. 2539 44.30 0.0845 0.0128 0.1241 0.1549 

9 ~ . r1 . 2539 61.80 0.0585 0.0297 0.2954 0.1394 

10 ~ . r1. 2539 27.80 0.0246 0.0049 0.0939 0.1489 

11 ~ . r1 . 2539 27.82 0.0267 0.0034 0.0620 0.1537 

12 ~ . r1. 2539 28.58 0.0168 0.0037 0.0657 0.1009 

13 ~.r1 . 2539 31.01 0.0322 0.0071 0.0670 0.1012 

13 ~.r1 . 2539 33.79 0.0820 0.0190 0.2052 0.1409 

15 ~ . r1. 2539 62.40 0.1119 0.0186 0.2748 0.1001 

16 ~.r1 . 2539 32.15 0.0396 0.0036 0.1208 0.0675 

17 ~.r1 . 2539 38.03 0.0328 0.0125 0.1789 0.1092 

18 ~.r1 . 2539 56.65 0.1233 0.0210 0.2625 0.1162 

19 ~.r1 . 2539 90.66 0.0608 0.0438 0.4439 0.0961 

20 ~.r1. 2539 113.48 0.1027 0.0799 0.6539 0.1665 

113.48 

27.80 

50.54 

0.1233 

0.0168 

0.0622 

0.0799 

0.0034 

0.0197 

0.6539 

0.0620 

0.2091 

0.2055 

0.0675 

. 0.1307 



'1-8 


• 


• 

• 


, 
<V ""'JtJ'Vl PM10 Pb Zn Cu 

26 ~U4. 2539 43.64 0.0408 0.0285 0.2698 0.2003 

27 ~.'"'. 2539 42.24 0.1022 0.0094 0.2849 0.2377 

28 ~.'"'. 2539 46.98 0.0300 0.0062 0.1024 0.3083 

29 ~.'"'. 2539 47 .00 0.0472 0.0107 0.2864 0.1740 

30 ~ . '"'. 2539 25.36 0.0164 0.0027 0.1690 0.1710 

31 ~ . '"'. 2539 28.97 0.0168 0.0052 0.0390 0.1652 

1 n .£.]. 2539 47.19 0.0313 0.0066 0.0999 0.1629 

2 n.£.]. 2539 49.23 0.0175 0.0060 0.0687 0.1871 

3 n.£.] . 2539 47.72 0.0053 0.0074 0.0705 0.1875 

4 n.£.]. 2539 76.34 0.0241 0.0104 0.0752 0.1945 

5 n.£.]. 2539 68.36 0.0208 0.0189 0.3791 0.2060 

6 n.£.]. 2539 37.33 0.0682 0.0042 0.1333 0.1741 

7 n.£.]. 2539 36.17 0.0430 0.0063 0.0666 0.1168 

8 n.£.] . 2539 64.21 0.0203 0.0089 0.1104 0.1857 

9 n .£.] . 2539 51.86 0.0408 0.0172 0.3635 0.1886 

76.34 

25.36 

47.51 

0.1022 

0.0053 

0.0350 

0.0285 

0.0027 

0.0099 

0.3791 

0.0390 

0.1679 

0.3083 

0.1168 

. 0.1906 

• 




'1-9 


• 


t 

• 

t 

TSP Pb Mn Zn Cu 

26 'l'U.I. 2539 148.93 0.0467 0.0423 0.1699 0.0786 

27 YUJ. 2539 128.80 0.0290 0.0369 0.1299 0.0581 

28 YU.I. 2539 128.22 0.0189 0.0359 0.1387 0.0520 

29 YUI. 2539 117.27 0.0234 0.0368 0.1235 0.0503 

30 YoUJ. 2539 120.91 0.0275 0.0363 0.2366 0.0623 

1 D.A. 2539 108.29 0.0126 0.0313 0.1674 0.0503 

2 D.A. 2539 130.77 0.0242 0.0386 0.2364 0.0580 

3 D.A. 2539 169.12 0.0381 0.0461 0.2331 0.0602 

4 D.A. 2539 159.51 0.0313 0.0438 0.2516 0.0604 

5 D.A. 2539 111.78 0.0206 0.0316 0.2062 0.0696 

6 D.A. 2539 92.97 0.0115 0.0313 0.1881 0.0481 

7 D.A. 2539 151 .97 0.0306 0.0479 0.2195 0.0486 

8 D.A. 2539 176.77 0.0511 0.0540 0.2754 0.0524 

9 D.A. 2539 154.63 0.0362 0.0492 0.2519 0.0451 

10 D.A. 2539 153.15 0.0352 0.0503 0.2524 0.0488 

11 D.A. 2539 

12 fi-A . 2539 

131.19 0.0312 0.0458 0.2275 0.0502 

173.64 0.0512 0.0597 0.2684 0.0574 

13 D.A. 2539 187.80 0.0654 0.0565 0.3349 0.0549 

14 D.A. 2539 179.75 0.0617 0.0554 0.2511 0.0569 

15 D.A. 2539 152.01 0.0555 0.0501 0.2350 0.0538 

187.80 

92 .97 

143.87 

0.0654 

0.0115 

0.0351 

0.0597 

0.0313 

0.0440 

0.3349 

0.1235 

0.2199 

0.0786 

0.0451 

0.0558 

• 
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• 


• 

• 


• 


TSP Pb Mn Zn Cu 

19 D.rI . 2539 254.44 0.0831 0.0798 0.3281 0.1456 

20 D.rI . 2539 247.48 0.0969 0.0822 0.3187 0.1497 

21 D.rI . 2539 236.57 0.0189 0.0741 0.3031 0.1234 

22 D.rI. 2539 399.26 0.1266 0.0506 0.4382 0.1543 

23 D.rI. 2539 360.60 0.1237 0.1144 0.4694 0.1495 

24 D.rI. 2539 348.39 0.2107 0.1043 0.4446 0.1672 

25 D.rI. 2539 341.17 0.1766 0.1079 0.8043 0.2124 

26 D.rI. 2539 231.11 0.0884 0.0853 0.3196 0.1102 

27 D.rI . 2539 322.02 0.1546 0.1114 0.4074 0.1597 

28 D.rI. 2539 286.64 0.1310 0.0915 0.3912 0.1286 

29 D.rI. 2539 259.45 0.1537 0.0825 0.3764 0.1144 

30 D.rI . 2539 213.17 0.0847 0.0651 0.3460 0.1403 

31 D.rI. 2539 279.86 0.0748 0.0886 0.3130 0.1207 

1 l-l .rI. 2540 215.18 0.0403 0.0684 0.2040 0.1229 

2l-l.rI.2540 237.03 0.0605 0.0815 0.3145 0.1339 

3l-l.rI.2540 219.98 0.0674 0.0692 0.2440 0.1354 

4 l-l.rI. 2540 253.69 0.0764 0.0764 0.2277 0.1681 

5l-l.rI.2540 227.74 0.0369 0.0729 0.2293 0.1005 

6l-l.rI.2540 198.88 0.0442 0.0623 0.2267 0.1080 

7 l-l .rI. 2540 252.31 0.0661 0.0778 0.2678 0.1135 

399.26 

198.88 

269.25 

0.2107 

0.0189 

0.0958 

0.1144 

0.0506 

0.0823 

0.8043 

0.2040 

0.3487 

0.2124 

0.1005 

0.1379 
• 
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• 

• 
vnn'l~ 'l-11' 1Ihl1rut~~:;wwn1'W~'W~'J2-l (TSP) ~~~'V1~tJnn1~ ~:;~~1'ltj'W~ 14 2-l .l"l . - 3 n.'V'I . 

2540 (~2-l2-l~~2-l L91:;tj'W!l!lnL~EJ'l moW!l), 

• 


, 
tj'WVl'V1Ifl ~!l'l TSP (~g/m3) Pb (~g/m3 ) 

142-l .l"l . 2540 766.47 0.1224 0.1124 0.4755 0.2138 

152-l.l"l . 2540 209.23 0.1111 0.0833 0.3416 0.1370 

16 2-l.l"l . 2540 

17 2-l .l"l. 2540 

184.79 

202.57 

0.0629 

0.0608 

0.0605 

0.0621 

0.1540 

0.2737 

0.1140 

0.1220 

18 2-l.l"l. 2540 162.36 0.0461 0.0564 0.2171 0.1225 

192-l.l"l . 2540 116.61 0.0228 0.0371 0.0506 0.0965 

20 2-l.l"l. 2540 100.46 0.0997 0.0296 0.1497 0.0939 

21 2-l .l"l . 2540 122.38 0.0246 0.0369 0.0499 0.1001 

222-l .l"l.2540 126.10 0.0398 0.0346 0.0609 0.1133 

23 2-l .l"l . 2540 145.29 0.0585 0.0504 0.1167 

24 2-l.l"l . 2540 210.71 0.0958 0.0820 0.6868 0.1627 

252-l .l"l . 2540 171.17 0.0480 0.0611 0.2676 0.1068 

26 2-l.l"l. 2540 151 .90 0.0488 0.0487 0.1055 0.0710 

27 2-l .l"l. 2540 293.33 0.1038 0.1269 0.5833 0.1044 

28 2-l .l"l. 2540 733.26 0.0668 0.1274 0.7289 0.1004 

29 2-l .l"l . 2540 217.88 0.0452 0.0745 0.3601 0.1412 

30 2-l .l"l. 2540 149.23 0.0263 0.0587 0.0653 0.4579 

31 2-l .l"l . 2540 115.42 0.0290 0.0343 0.0713 0.0738 

1 n.'V'I. 2540 149.43 0.0419 0.0442 0.0581 .0.0849 

2 n.'V'I. 2540 115.67 0.0366 0.0311 0.0504 0.0238 

3 n.'V'I . 2540 103.42 0.0532 0.0285 0.1040 0.0749 

766.47 

100.46 

0.1224 

0.0228 

0.1274 

0.0285 

0.7289 

0.0499 

0.4579 

0.0238 
, 

, "" 
l"l1l'il~EJ 216.56 0.0592 0.0610 0.2427 0.1253 

• 
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• 

• 


• 


TSP Pb Mn Zn 

11 n.V'/. 2540 263.51 0.1185 0.0822 0.4000 0.5518 

12 n.V'/. 2540 171.30 0.0367 0.0523 0.2344 0.5708 

13 n.Yl. 2540 68.25 0.0292 0.0197 0.1298 0.1880 

14 n.Yl. 2540 69.86 0.0162 0.0236 0.0778 0.0840 

15 n.Yl. 2540 78.26 0.0196 0.0176 0.0627 0.1007 

16 n.Yl. 2540 48.62 0.0126 0.0097 0.0375 0.0572 

17 n.Yl. 2540 69.63 0.0194 0.0156 0.1231 0.0619 

18 n.Yl. 2540 117.94 0.0404 0.0425 0.2136 0.0878 

19 n.Yl. 2540 235.86 0.0277 0.0910 0.2612 0.0594 

20 n.Yl. 2540 210.76 0.0267 0.0687 0.1348 0.0670 

21 n.Yl. 2540 175.83 0.0245 0.0634 0.1185 0.0520 

22 n.Yl. 2540 239.23 1.3854 0.0838 1.6662 1.2467 

23 n.Yl. 2540 249.23 0.0749 0.0756 0.3063 0.0805 

24 n.Yl. 2540 149.02 0.0363 0.0436 0.1931 0.0713 

25 n.Yl. 2540 138.53 0.0294 0.0416 0.1531 0.0665 

26 n.Yl . 2540 159.27 0.0414 0.0466 0.2559 0.0822 

27 n.Yl. 2540 167.94 0.0752 0.0481 0.6774 0.0846 

28 n.Yl. 2540 111.13 0.0268 0.0359 0.1207 0.0747 

cj 

1 ~.Fl. 2540 102.59 0.0169 0.0316 0.0936 0.0588 

2 iI .Fl. 2540 138.15 0.0211 0.0453 0.1082 0.0655 

263.51 

48.62 

1.3854 

. 0.0126 

0.0910 

0.0097 

1.6662 

0.0375 

1.2467 

0.0520 
, 

, cj 

Fl1 b'U~~ 148.25 0.1039 0.0469 0.2684 0.1856 

• 


• 
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26 'Y'U..I. 2539 

PM10 

97.51 

Pb 

0.0396 

Mn 

0.0230 

Zn 

0.3227 0.2303 

27 YUJ. 2539 80.36 0.0198 0.0162 0. 1687 0.1890 

28 YUJ. 2539 72.53 0.0118 0.0160 0.1509 0.1364 

29 YU..I. 2539 69.98 0.0214 0.0179 0.2058 0.1011 

30 YUJ. 2539 66.13 0.0205 0.0176 0.2050 0.1201 

1 D.I") . 2539 56.84 0.0083 0.0131 0.1472 0.1104 

2 D.I"). 2539 77.84 0.0140 0.0185 0.1646 0.1242 

3 D.I") .2539 92.44 0.0234 0.0202 0.1776 0.0930 

4 D.I") . 2539 95.60 0.0161 0.0166 0.1444 0.0787 

5 D.I"). 2539 65.01 0.0117 0.0139 0.1469 0.1023 

6 D.I"). 2539 48.13 0.0037 0.0190 0.1098 0.0864 

7 D.I").2539 85.75 0.0246 0.0243 0.1897 0.0849 

8 D.I") . 2539 95.29 0.0340 0.0222 0.1564 0.0704 

9 D.I") . 2539 78.42 0.0238 0.0223 0.1893 0.0705 

10 D.I"). 2539 79.44 0.0250 0.0202 0.1690 0.0604 

11 D.I"). 2539 72.86 0.0195 0.0205 0.1602 0.0701 

12 D.I"). 2539 105.85 0.0379 0.0297 0.2225 0.0979 

13 D.I"). 2539 103.39 0.0506 0.0278 0.2974 0.1003 

14 D.I"). 2539 103.94 0.0519 0.0306 0.2437 0.1056 

15 D.I"). 2539 91 .93 0.0422 0.0244 0.1933 0.1030 

105.85 

48.13 

0.0519 

0.0037 

0.0306 

0.0131 

0.3227 

0.1098 

0.2303 

0.0604 
, , ... 

1")1L'U'MJ 81 .96 0.0250 0.0207 0.1883 0.1067 

• 


• 


• 


• 
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t 

PM10 

(1l9 /m3 ) 

Pb Mn Zn Cu 

19 fi.~. 2539 131.43 0.0599 0.0298 0.1465 0.1611 

20 fi.~. 2539 134.87 0.0734 0.0368 0.1724 0.1407 

21 fi . ~ . 2539 145.60 0.0777 0.0323 0.1777 0.1437 

22 fi.~. 2539 250.00 0.1029 0.0835 0.2433 0.2400 

23 fi.~. 2539 247 .56 0.0983 0.0709 0.3023 0.1918 

24 fi.~ . 2539 217.33 0.1525 0.0490 0.2142 0.1488 

25 fi . ~. 2539 224.13 0.1425 0.0597 0.6391 0.2599 

26 fi.~. 2539 190.19 0.0933 0.0587 0.2284 0.1927 

27 fi.~ . 2539 205.58 0.1204 0.0636 0.2361 0.1527 

28 fl.~. 2539 190.89 0.1048 0.0517 0.2595 0.1474 

29 fi.~. 2539 167.65 0.1187 0.0418 0.2242 0.1142 

30 fi.~ . 2539 142.57 0.0596 0.0297 0.1918 0.1071 

31 fi.~. 2539 149.08 0.0549 0.0394 0.1518 0.1271 

1 ~ . ~ . 2540 123.41 0.0296 0.0305 0.0846 0.1159 

2 ~.~. 2540 165.24 0.0419 0.0389 0.1468 0.1029 

3 ~ . ~. 2540 131.85 0.0429 0.0314 0.1536 0.1098 

4 ~.~. 2540 151 .06 0.0537 0.0399 0.2006 0.1385 

5 ~ . ~. 2540 132.40 0.0257 0.0351 0.2220 0.0878 

6 ~.~. 2540 128.05 0.0309 0.0310 0.2020 0.1053 

7 ~.~. 2540 152.11 0.0464 0.0398 0.2516 0.1160 

250.00 

123.41 

0.1525 

. 0.0257 

0.0835 

0.0297 

0.6391 

0.0846 

0.2599 

0.0878 
, , ... 

WlL'U'MJ 169.05 0.0765 0.0447 0.2224 0.1452 

/ 

• 


.. 


• 



I 
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, .. 


/ 


, 
... ~ 
'J'W'Vl 

14 ~.rl . 2540 219.76 0.0963 0.0643 0.3803 0.2572 

15 ~ . rl . 2540 128.84 0.0766 0.0435 0.2814 0.1837 

16 ~.rl . 2540 92.56 0.0469 0.0273 0.1423 0.1516 

17 ~.rl . 2540 95.30 0.0429 0.0260 0.1925 0.1658 

18 ~.rl. 2540 74.59 0.0261 0.0197 0.1259 0.1284 

19 ~ . rl. 2540 51 .08 0.0140 0.0124 0.0191 0.1203 

20 ~ . rl. 2540 50.06 0.0759 0.0097 0.1144 0.1040 

21 ~ . rl . 2540 51.54 0.0162 0.0111 0.0243 0.1018 

22 ~.rl . 2540 57.18 0.0237 0.0104 0.0278 0.1138 

23 ~.rl . 2540 68.76 0.0409 0.0256 0.1197 

24 ~.rl. 2540 119.38 0.0740 0.0441 0.6102 0.1483 

25 ~.rl. 2540 83.56 0.0330 0.0255 0.1873 0.1125 

26 ~.rl. 2540 65.74 0.0414 0.0173 0.0713 0.0981 

27 ~.rl . 2540 144.50 0.0777 0.0573 0.4261 0.1065 

28 ~ . rl . 2540 157.39 0.0385 0.0576 0.4306 0.1038 

29 ~ . rl. 2540 112.22 0.0268 0.0323 0.2244 0.1270 

30 ~.rl . 2540 67.37 0.0195 0.0187 0.0777 0.2082 

31 ~.rl . 2540 62.65 0.0227 0.0145 0.0637 0.0893 

1 n .YL 2540 68.32 0.0279 0.0140 0.0317 0.0705 

2 n.V'L 2540 56.56 0.0311 0.0125 0.0475 0.1022 

3 n.V'L 2540 53.90 0.0462 0.0116 0.1.143 0.0871 

219.76 

50.06 

89.59 

0.0963 

0.0140 

0.0428 

0.0643 

0.0097 

0.0264 

0.6102 . 

0.0191 

0.1796 

0.2572 

0.0705 

0.1286 

• 




• 
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, 
"' '" '" 'J'W'Vl 11 n.YL - 2 ~.1"1 . 2540 

PM10 Pb Mn Zn Cu 

11 n .Yt 2540 168.97 0.0937 0.0427 0.4359 0.3783 

12 n.YL 2540 90.19 0.0220 0.0200 0.2977 0.3650 

13 n .YL 2540 43.04 0.0233 0.0094 0.2226 0.1914 

14 n.Yl . 2540 30.00 0.0091 0.0057 0.1684 0.1122 

15 n.Yl . 2540 33.17 0.0131 0.0058 0.1837 0.1107 

16 n.Yl . 2540 27.55 0.0071 0.0026 0.1744 0.0922 

17 n.Yl . 2540 42.83 0.0151 0.0076 0.2114 0.1132 

18 n.Yl. 2540 67 .89 0.0284 0.0181 0.2586 0.1269 

19 n.Yl. 2540 147.26 0.0239 0.0444 0.3141 0.1270 

20 n.Yl . 2540 139.77 0.0217 0.0361 0.2103 0.1266 

21 n.Yl. 2540 110.58 0.0160 0.0275 0.1011 0.0888 

22 n.Yl . 2540 152.80 0.0328 0.0356 0.4809 0.1090 

23 n.Yl . 2540 167.71 0.0526 0.0370 0.1452 0.0937 

24 n.Yl. 2540 99.56 0.0297 0.0181 0.1387 0.0934 

25 n.Yl . 2540 86.01 0.0273 0.0184 0.1553 0.0980 

26 n.Yl. 2540 105.59 0.0354 0.0236 0.2371 0.1086 

27 n.Yl . 2540 116.99 0.0713 0.0256 0.6599 0.1170 

28 n.Yl. 2540 66.93 0.0213 0.0153 0.1129 0.1149 

1 iJ .l"1 . 2540 61.62 0.0160 0.0123 0.1107 0.0795 

2 iJ.l"1 . 2540 69.61 0.0186 0.0139 0.0838 0.0818 

168.97 

27.55 

91.40 

0.0937 

0.0071 

0.0289 

0.0444 

0.0026 

0.0210 

0.6599 

0.0838 

0.2351 

0.3783 

0.0795 

0.1364 
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