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~ L~'U £I11f1l1'V1£lnflfl11~"iI£I£ln511nm1L1J'U~ L~'U £I11f1l1 LD11t:L..,. L1J'U~ L~'U £I11f1l1'V1SJv '\i v .~ v 

,. ~ .,.,., ... .,tJ ~ .. !"t., ~ 0 .,!"t 
~~tJ1t: ~~'!I'U11SJn'UntJ~L~'U£l11f1l1£1'Ucu 1'U 't:ml'l~£ItJ'1f1l1"£I""£1L1J'U~L~'U£l'1f1l1'V1n't:'VI1m'£1'UL1J'Um, 

f"'lJ11~m1LL 'liri'U11f1l1£1~1~L f1'Uti11SJ £I151~'VIti1W';1~~~~nfi11"iltJ~f1n1t:'VI11~fl1~ t 'U 3 1'U utJLLfl1'UYI'L"i'tJ 

LL~~511nfllCUt:n11SJm1i'45111CU1~~m11U51Q~~'VIti1W'lJiI~tJ~fln1::'VI11~tm;£ILfI'U~11f1 

fIlcut:n11SJm1LtJ"lfl£l~~£ItJ11f1l1 5lt:L\J"lfl£l~ttJU'l'UiI'1f1l1~~jji4'V1m"i'tJm1A'''La£ln~~nfi11 

.ff1~~'U w fD4t11::,SJftw::i"tJ1fI1Sflf, fD4 1712 (D1ft11 1 .fu 7) SJ'M1i"tJ1i'tJ11"nfJfJ1l~;tuiuil 8 

SJn11ftSJ '1.".2557 tf4LLtliL11'1 14.00 u. LfJuiulti 

m1~'U~'VIti1Wfl1SJ111f1l4 ~ilSJ'WLf1'UL..,'1t ~jjm1'lJ~1~1t:~::L1~1m1LtJfllfl£l~ttJL~'U£l11f1l1 

L1'ULLfltJ~"n't:'VI'1~i'45111CU1 L.a'U11m1'lJ~1~1t:~t:L1~1~~nfi1151t:Lf1\1tJ1t:1~'!IU'VI1~11'!1m1£1~1~~~ LL~t:t 'Un1w 

~tJ~"n1t:'VI11~i'45111CU1L.a'U"1~';tJ';1A'".:I1'U'lJ£I~~~'VIti1W LL~t:L.a'U11m1~ nLflnm,LtJ"lfl£l~t tJ L~'U £I11fIl1Y1'Lti 

~1 Lu'Um11tJ LLfl1 5lt:Lf1\1tJ,t:IfJ'!IULLrI'VI1~11'!1m1£1~~~~ t ~tJ~f1n1t:'VI'n~jjii1'U151~nLflnm1LtJfllfl£l~t tJL~'U£I 

11f1l1~~nfi111tl 

5. 'Mi'mnw.tLLI'::it"Wlumn1\l11W111ft1 
,6 ~~ ... ., ... ,. e 

5.1 1\lnT~iU)\J'1fil1ltJDfil'H\I 1J"'11'V1fJ1~ml::'W51T'H'U1'1fil1'11J ~"fJ'1fil151., 

~tJtJ1t:SJ1WYI'LM\J~ 
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5.2 \11n~Li'l'UEl~1t"l1~1~tflii~cui'l2J~~nA'El~fl12JoiEl 2 \1;El~'U\1in!1'Um~Li'I'UEl~1t"l1 

'W~n~El~\1;El'Wt"l~\Jt11'Ufl12JoiEl 3 \1;El~'UttlEl~i'lEl\J~1t"l1'W~nA'El~fl12J,j'El 4 LLe\'1 t"lCUtn"2Jm~L tlflttlEl~ 

t \J Li'I'UEl~1fl1~t 'Wi'\J~~1~CU1~1t"l1~El~~ Li'I'UEl~1fl1~1 m!'U L1'ULL,jLtJ'U;{ElN"Y4fl1fl\1;ElNfl\1fl~ L~~~ ~nuEl~\1;El 
.. 'ItI...I 1 t ...I~ .s '" ::.8 t .. ...I.. '" !'II I
~flY4fl1"L ~1m~El'U ~~El~LElni'l1~i'lEl\J~1t"l1 'Ui'l1'U'VI2JL'!Ii'l1~tCl1t"lqj 'VI~'UL0Y41t 'Un~CU'VIY4~1~CU1L\1'U11Lu'U .. 
t1~t1~'!Iu,jEl2J\111'V1~1er~ Lvhu'U 

5.3 2J\111'V1~1er~ i'I~1'U~'VIfil~~~1~CU1~1t"l1~El~~Li'I'UEl~1t"l11,,~'Wiim~~El'UN'Ut'Un~w 

1. 1~t1~1n!J~El~Li'I'UEl~1t"l1~1m!'Ut'Uuqj;l~i'\JLElni'l1~i'lEl\J~1t"l1\1;Elt'U\1ern!1'U 

m~i'\JLElni'l1~i'lEl\J~1t"l1~El~2J\111'V1~1er~ 

2. 'Wn~Eln~Elil~~t"lt"lfl\1;Elfl~fl1 ~iiEl~El~ Li'I'UEl~1t"l1El ~1~tflEl ~ 1~\1i1~\1;El~~\12Jflt 'U 

t\JLi'I'UEl11t"l1 

.. '1t1...1 1··" • !'I3. Li'I'UEl~1~fltLEl~flLLflnfl1~ ~1m~El'U ~'VIm\1'Ufl L'ULElni'l1~i'lm.J~1fl1'V1Lu'Ui'l1~t 

"'1~qj\1;Elii~flVht ~Lnflt"l112J1~Lm~\J L~mm~\J LLn~Li'I'UEl~1fl1~1~ ~'U 
...I.. "!'I t1...1 tI ,. I' ~ I'4. ~1t"l1'V1Li'I'UEl2Jm~lIflfl\J fln L"2J LLnL~ L fl~'ULL fl.:l Lfl~CJLi'I'UEl'1fl12JLfl 

fl~fl1~iiEl~ElY4iEl2JtI~t~\Jfl'1(t11ii) f),n\J11 
5.4 t 'Un1'~~fl~'Um'i'lEl\J'1fl1\1;Elt 'Um1Yhiqjqj1 t"lCUtn112Jm,LtlflttlEl~i'lEl\J'1t"l1\1;El 

2J\111'V1mer~ii~'VI51 ~~Li'I'UEl'1t"l14LL ~~,j'El L~~~~~ i'l1l1Y4 !1'Ut\1;El;{ElL~~~~ ~~'Utfl~ L~~1;{El~ n\J~Li'I'UEl'1t"l11~ 

2J\111'V1mi~ii~'VIfi~~t 'Wi'\J'1t"l1\1;El'W,hiqjqj1\11n\1in!1'U"'~nih1'Wiifl112JL\12J1ti'l2J\1;El'W~n~El~ 

5.5 2J\111'V1mer~'VI1~11i~~'VIfi~~t'Wi'\J'1fl1~1qfl\1;El11t"l1\1i1~'1fl1tfl \1;El'1t"l1~Li'I'UEl 
:: f'l1' .. .. 3... .... ..I t.. .. 
'VI~\12Jfln Lf'I LLfltEl1~Y4~11CU1Lfl ElnttlEl L'U~1'U1'U\11El'!l'U1" \11ElL0Y41t'1 ~ m,\1'U.:I'1~ m, fl \11ElEl1~~ mflnm1 

,. 'I.!" '" 3 f'I I' I.. :: .8. tI ,. ~ !'I .s '" t ­
i'lEl\J'1fl1 Lfl~ u.lY4~1'CU1~flttlElLfl~nLflqflLLfl~tY4~1'CU1 'VI~'ULY4El ,tL~'!I'U'!IEl~'VI1~'1'!1m~LU'UCl1flqjLLflt \1ClEl 

11LtJ'Um'~f'I~'U~El~2J\111'V1~1ermtJ'ULltfl~1fl ~Li'I'UEl'1t"l1~tL;~niEl~fli1L~~\11~tfl~ ijl~ '12J~~2J\111'V1~1er~ 

~t~~1'CU1~ m~ nm,i'IEl\J'1t"l1LLfltfl~1'VI~Li'I'UEl,1fl1LtJ'U~~~~1'U 'W11~t LtJ'U~Li'I'UEl~1fl1m~i'\J m~~fl LaEln 

\1;El'W~"12J \11niiL\1'J~fl~L~Ell~11m'Li'I'UEl11t"l1n'tvhm~lfl~'Wq~~fl L-U'U m~Li'I'UEl11t"l1Ei''UL tJ'ULi1~\1;El t;{
 
...I..... !'I I'
 

'!IEl'Ufl~t"lt"lflEl'U2J1Li'I'UEl~1t"l1LL'VI'ULu'Ufl'U
 

5.6 t 'Un1w~t111n!JoiEl L~~~~~1l1~t 'U\1er~~ 1nm,LtlflttlEl~i'lEl\J'1fl111~Li'l'U El~1t"l1~ii~'VI6 
'I 1'", "'.. .... 1't1 ~ 11' I' !'I I' ...I.. tI ,. ~ I '" '" I'
Lfl1\Jm1t"lflLflElnfl12J'VI Lfl 'tmfll~1~lIEl 1 fl12J~El 4.6 LU'UCJLi'I'UEl11t"l1'V12J~fl ~t L~'!I'U~12Jn'Un\J~Li'I'UEl'1t"l1 

11~ ~'U CU 1'Utl'tmflli'lEl\J~1fl1\1;ElLtJ'U~Li'I'U El'1t"l1~n1tvh m~Ei''UL tJ'Um,ifl1l11~m1 LL'!i~i'U~1fl1 El~ 1~ LtJ 'U 

fj112Jfl12J;{El 1.3 2J\111'V1~1i~iifi1'U1~~~t~fl'1~~El~Li'I'UEl'1t"l1~ii~'VIfil~i'\Jm~~flLaEln"'~nfi11ElEln~1n 

t1'tmfll11~~Elfl12J ,j'El 4.6 LLflt2J\111'V1mi~~t~~11CU1fl.:ll'VI~Li'I'UEl'1t"l111~t!'ULtJ'U~~~~1'U 

t 'Un1wd \11ntlif'ln't'VI11~~~1'CU1L~'U11m1~m~mtlflttlEl~t\JLi'I'UEl~1t"l1m~fl1L" 1tI 

LLfl1~tLtJ'UtI,t1~'!IuLLn'VI1~~1'!1m'El~1~~~t1ifln't'VI11~iifi1'U1~~m~nm'Ltlf'lt \J Li'I'UEl~1'11"'~flfi11 
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6•.m,~,tTcucy,41J"'fJ 

6.1 tun,ti1~~'tJUtn1'n'l£ltJ'1fl1~1111'Ul".:J1I£ltJ~.:J'tJ£l.:J 1;tfl,tJt11U 111 ~tU. 5 1Ufhm''tJ£l.:J 

'VI1.:J'1'tJm,UtJLL';1U~fi1oU£ll'ln~~£l1l"'11'V1miY~~t~'iI1'N1("fhtU£ll'ln~.:JL~U'"U.:Jif£lLL'VIUm,fi1i&y&y1nl;t 

6.2 tumcUil~'tJUtm'~£ltJ'1fl"W~1111'(l".:J1I£l~~.:J'tJ£l.:Jl;tfl,tJt11U1l1~tU 5 1uvhm''tJ£l.:J 

'VI1.:J'1'tJm, ",;£l L~U1"W~lIfl1,("fi1oU£ll'ln~.:JL~U""r.:Jif£ll'l111tU£l 6.1 ~'tJUtm'~£ltJ'1fl1~t.i£l.:Jfhi&y&y1ntJ 

1I"'11'V1~1iY~1l1~tU 5 1ufi1m,utJll"~1n1um;ti'tJLL\1.:JLL~t~t.i£l.:J11.:J",flmhtnui&y&y1L~u'ii1u1uL~uLfl1ntJ 

i'£l~~t\11 (5%) ~J£l,n1fl1~.:J'tJ£l.:J~~£ltJ'1f1l11;n\111"'11'V1~1fl~fj"~£l11lu'tJNtfi1i&y&y1t"~tf,,,flntJ'tnU£l~1.:J 

"'~.:J£l~1.:Jt"~.:JPi£l1tJd 

(1) L~U~" 

(2) L~fl~~U1f1l1,i.:J~1~t\1LLrill"'11'V1miY~ t"m~uL;tfl~.:J1U~~,hi&y&y1"';£lri£lU 

",,j'1,iU'WLnU 31ufi1m''tJ£l.:J'VI1.:J'1'tJm, 

(3) ",u.:JilI£l,r1tJ'tnu'tJ£l.:J~U1f1l111l1~tUtJ,tL'VIPI"111~ m,".n1",U" 

(4) ",u.:JilI £l,r1tJ'tnU'tJ£l.:JtJ"~L~U'VJU~"~1",m'lILL ~.:JtJ1t L'VIPil'VI ~ ",;£ltJ;';'VI 

L~U'1U"';£ltJ;~L~U'1U",iYn'VIi',"~ m~i'tJ£l~&y1l'lt\1tJ'tn£ltJn~m'L~U'VJU L~£lm',"1cil'tJ~ LL~ttJ'tn£ltJq,n~ 

,r1tJ'tnU"111tJ'tmPl'tJ£l.:J~U1f1l1'LL~.:JtJ'tL'VIPil'VI~ i.:Jl;\LL\1.nl£lL1~u t \1rbU'1'tJm,1Jl1.:J '1 'VI11tJ LL~1 

(5) ~U~,j'",i'!tJ1~1'VI~ 
... tJ ....1 .. t ~ 'I'''' .I t

",~n 'tnUU~tflU "'L"~LlIlI"£lmtJ~1l1~ U 15 
............ .,j II
1U UtJ(l"~1mU'VI~'tJUtm, 

II II II ... .:t. X II 

~£ltJ'1fl1 (~'tJ1~) ,"U~1n'tJ£l~n,"Ul'l111"&y&y1'tJ£l'tJ1~~1 

7. 8',.",htli'tJ 
f111tJi'tJl'l111LLtJtJi&y&y14£l'tJ1~t \1~"t Uil"'1i'£l~~t 0.2 1Jl£l1U 

8. n,,;utl,=nyft1'1I~'1,.un~;1J4 

~'tJUt n1'~ £ltJ '1f11i.:J1;tfi1oU£ll'l n~.:J Lt1u ",u.:J ilI£l",; £lfi1 i &y &y14£l'tJ1 ~ ntJlI ",11 'VI ~ 1 iY~ 

LL~1LLlJlmti1 ~t~£l.:Ji'tJtJ'tnUfIl1111'ti11"tJn,"~£l.:J'tJ£l.:J~.:J'tJ£l.:J~4£l'tJ1~~Ln,,~uiluL~£l.:J1I1~1nn1,tf.:J1Ul'l111tJnji 

£l~1.:J,j'£l~ 1 tJ UtJti'''~1n1u~r!f£li'tJlI£ltJ t"~~'tJ1~~£l.:J;tJ(,,m'~£lllLL'tJlILLnt'tJtmfm,1;t;lA'.:JL~1I1l1~tU 71U 

utJll"~1n1uvn;ti'tJLL\1.:Jfl1111'ti11"tJn,"~£l.:J 

9.flJ~41uaMBtYn"LIYIJ"ft'~I=§Y~ 

9.1 UI£l1l"'11'V1~1iY~1;t,r"L~£ln~L~u£l'1fl1'1~t" LLi'lt1;t"n~~£l~.:J'tJ£l.:Jl'l111t \1L~U~'tJ1~ 
,6 .,.,., .,~.o~ .., I" I t.,.II,.

~£ltJ'1fl1'tJ£lLL~1 m~'tJ1~~t"£l.:J".:J""£lU1".:J'tJ£l.:J".:Jn~11L'tJ1111~1n"1.:JtJ'tL'VIfII~t'tJ£l.:JUU"£l.:JU1 L'tJ1111 L 

L;£ltuLftU'VI1.:J~ih;£l1'VI~L;ju£l~ LL~t~1111'(lt\1tJ;m,i'tJ'tJul~l'l111~i'JlIU";11m,n't'VI'1~flll'U1 ~~ 

n1",U" ~LelUin1'l1i-3LtlU~'tJ1fJ'lti£l-3tJ~tJ~"111n!l"'1I1fJ11;t1fJm,ei.:JL~;lIm~,"10l'UfJU11~~;j 
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(1) ~\i~m'H~'~ \1~£1 U1~~'U£I~~£I'U1~~~mh1L'U1111~1n,h~tJ1t:L 'Vtfll';£Il'hun~1'U 

flru::m111m11'i~ L1'l;1IY41W'U~'U11In~t 'U 7 1'U UUi~~';1'Uvl~'U1~i~\1~£I~£I'U£I~~1n';1~tJ1t:L 'Vtfll ~&'l::'U£I~,r'UA'£I~ 

U1LtU1111~"~'Vt1~L~£1 t 'UL';'U'Vt1~vli'h~£Il'Vt~L;l'U£I~~&'l::1'l11111Clt ~u;m1i'U'U'U l;1,,111vli'JlI'U";11m1m::'Vt1'N 

"' t"' ,. ..... 't"'flll'U1flll tJ1::mfll~m1'U \1U11~n ~"~L 1£1£1'U~" 

(2) ~flm1t~~'U£I~vl~£I'U1~~~m=h1u11'VJn~,,~ L~£Il'Vt~ \1~£1 L~£Ivlij~'Vt6L'!i'UL;imnu 

L~£Il'Vt~~1n,h~tJ1::L'Vtfll1l1~~tJ1:: L'Vtflll'Vt~ L1'U~';~t:l;1;U£l~CY1"~1mhun~1'Uflru::m111m11'i~ L1'l;1IY41W'U ~'U11 

t ~U11~n~~'U£I~,r'U l"m~£I~'Uvlm'!i L~£Il'Vt~ ~~~t:;I£1~1~i'U£l~CY1" L'!i'U,r'Un£l'UU11~n'U£I~&'l~L~£I~'U \1~£ILtJ'U 

'U£I~vli'JlI'U";':hn~1m::'Vt11~fl~'U1fllltJ1::mfll~n L1'Ut ~U11'VJnlfl~ L~£I~'U . 

(3) t'UmruvtwtJ~Uii"111 (1) \1~£1 (2) ~'U1~~::~£I~i'uiJ""111n()\1111~':h~1~m1 
,.. .. .... 
1'l~L1'l111m1Y41ru'U~'U11 

9.2 ~Li'l'U£l11fl1~~1I\111'VtmiY~l~~"L&;£In~~11111tJYi1ilCYCY1\1~£ItU£I"n&'l~fl1 ~t 'UL1&'l1vl'Vt1~ 

11'Um1ti1\1'Ufl~~1t:~11t'UtU£I 6 1I\111'Vt~1iY~£J1~~~11ru1L;~n;£I~t~'U"tifl1111L~~\11~~'U(ti1ij) 1111~~~:: 

~~11ru1t \1LtJ'U~~~~1'U"1111t: Lti~U'U£I~'Vt1~11'Um1 

9.3 1I\111'VtmiY~1'l~1'U~'Vt6vl~t:~m 'UL;illLjillL1£1'U1'U\1~£ItU£lti1\1'U"t 'UilCYCY1t ~LtJ'U1tJ"111 

fl1111L\1'U'U£I~£hun~1'U~~m1~~q" (ti1ij) 

'M1I1!JL'M" : ~vl~'UflI1111\11'U~'U£li'U L£ln1'l111'l£lU11fl1 ~t:~£I~L tJ'U~ijij1'U1~t 'Um1Yi1iljim111t 'U'U111'U£I~U;';'Vt 

\1~£I~1~~'U1'i1'U\1 ~£IU;';'Vt~111A'1~~ Lt1'Uil ji~ fl fl&'l ~"t 'U n1rul~1'l11111Cl ji "fi£l'U£Ii'U L£I n 1'l11~1 ~"'UL £I~1~ 

1'l11111Clll£lUij1'U1~ t ~m111m1~'U\1~£I~'U1'i1'U\1~£IYnrn~1'Ufl'U..,;j~fl'Utl'lLtJ'U~,j1 Lil'Um1~'Vt'U1~ ~~;i ~1I1ji,,'; £I 

.., II 0 [.,... 0 1 ...... :; II t...~ .I 0 

'U£l1UL£ln1'l11~'Vt'U~::"£I~1If111f1U£J1'U1~YJ£N'Y11UI~~1If11'Y1~n'UlYl1n1' 'Y'Y111"f1~"'''llfl!fI!fl'Y'YY41illl'Vt~ 

tJ if if a tJ ..if tJ • ihimi&I &I ... &I .. "' &I &I "' &I &I &I "''U,'VtUPl]1 1"'1I'QfI~U]'\1YIYI]f1Y11:i11L'YTVI'Y~~ f1'U]f1unmJ1Plq]::1'l~fI! 1L'Y1 UPl] "S1fil1Pl1~L 

if &I tJ ",",&I I... &I'" !'I &I ~ &I.!': "' 

~::~L'Y1UPl] '::'!f1'!f'Y~aJflU~::~]1JlIflU1I111£1U"£Il1\111YJmfl~LY4£1LlJ'U\1&'lnJ1'U~'U1'U~U~UUfl1~ 



• • 

11t1D;Liitl"~NioWN;um1;LfI11t"1Lf111m1\Ji1l1Nlauri'o 
.. I." .... 1Iit.2

IU" Flame Atomizer LL\J\JLL"""01LU"U""DL'UV" SJ1U1Y 1 ". "14. 

A'. ., 'I.! ~ I A 
~;"f)"lI~ND01!KU; wfl1011U 

.. ~ ~.I
1. ~NflO1!tNm1ll!. 

LlJ\JLfll~£I~1Lfll·nt"''''1U;1I1WL~'''t..,,rn'l1ijfl Flame Atomizer LL\J\JLL"'fl~n1Lij"LL~~"£IL~£I~ LL~t 

~1111"Cl\ht1l1~r.I~ LL~~"1 ~~1\Jr.I~;(1~bJLfll.,fll£lll\;1LPl£li 
.,

2. ~NflO1!tN;LQ"1; 

2.1 L,,1f)..jjf)~1Ui1l1Ntfl~~U01;\j\J Flame "'f)1I~\I01W 

2.1.1 ~§'U)UU)tlli1fJ (Lamp Turret) 

2.1.1.1 ~1111"Cl~\J"'~£Iflli1'Jl~uhj'£I~n11 4 "'~£Ifl Yf~£Il1n\JL"~'W~£I~"'~\J';1LL..,tl~ 

2.1.2 ,tV\J Optics 

2.1.2.1 ff1LL~~~~LL~~;~ijm.,tlflr.l;jnLLtl\J~~ 3 ijji L~£Im.,\l£l~n\J~\JLL~tl£l~1"Lfllij 

2.1.2.21.u Rotating Beam Combiner L~£IrJ1\Jff1LL~~~1ni1£1~1~LL~tff1LL~~ij1~ii~ 
"' ~. ,'f 'f " 0 1"' I "' 'I. 1'1. 'I "' ..IL'tJ1\]wJ ~\J~fll"WL"£I" Vl1 "'LL~~r.l1\JL'tJ~1 ~m\J":l\J\J ~fl1l1nVli'ffl 

2.1.3 bihitfl1WLP!fli (Monochromator) 

2.1.3.1 LlJ\JLL\J\J Czerny-Turner fll1111m1L~n~ 0.25 w"., 1.uLn.,,,i~ijflLrJL~n"1~ 

~fll (Holographic Diffraction Grating) fll1111~ 1,200 Li\J/lIl1. 

2.1.3.2 ~1111"Clfll"£I\Jfll~1I'!b~fll1111m1fll~\J~~LL'; 185-900 \J1L\JWPl., ~1111"Clfll1\Jfllll 
• 1..1 • ... .. I 'I "' .."

m.,Lu~~\J'I11~fll1111~11f1~\J LL~~m"L~£In'l1£1~LL~~ ~fl~1nfll£lll"1L"£I" 

2.1.3.3 '!i£l~LL~~tJi'\Jl;("'~1~'tJ\J1fl1\J'!b~i~LL,j 0.2 il~ 1.0 \J1L\JW"., 

... 1""'" 'f2.1.4 V1f1flflVl1fJW (Photomultiplier) : ~1111"Cl 'I1Pl~£Ifl'l11~f11111~11f1~\J 185-900 \J1 ~ \J 

2.1.5 m1LLoiJ'U'lI1w1\JnTu (Background Correction) 

2.1.5.1 ~1111"Cl~flfi1LL \Jflm111J Lfl~1.uLL~~~1n"'~£Iflfi1VlL;~1I f11111L~1I~~1 \J'!i1~ 

f11111~11f1~\J 185-425 \J1L\JW"., ~~'I1flL'I1~1~uhj'£I~n11 2.5 ..,tl1~ absorbance ij responsetime 2 

ij~ii1\J1Vl tJi'\Jfl1111~ LL~~~flity ty1WLL~~Lfl~"t\J\JiiL~fllVl"£Iijfl~ L~£ItJi'\Jfl1111 L~1I1mn~L;l~~n\J LL~~ 

~1n hollow cathode 
... ~ III II ...I 

2.1.5.2 "'~£IflLL~~"fl"~£I~fl1\J"'\J1'tJ£I~Lfll"£I~ 

,j1LL'l.nj~'tJg~\1~gfll~Lg~ 
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2.1.6 'U~lJlJfl1lJtl2J01rtl (Automjc Gas ControL) : ~"'1m,1"U'l'lEl~01rtlL4ElL'Wfi~ (fuel) LLfit 

01rtl~'Ufl1\J (oxidant) 'lEl~LL'\f1t51'l~1Lfl11t"'i'l11J11Cl~~11l~1nfllEl1J~1L"EliLLflti'l11J11Cl1Lfl11t"'51'l11l 

"'f11fJ'UiJflfl1fJt'Ufl~~L;j~.I111l (Fast sequential) 11l 

_"1 ...... ... "~'I ... .1 1..1 ... ...12.1.7 ];:lJlJu£):iJn'ULTulfil111tuijijtlIUJ: 1J ",1J~flLLfI;:fltJL ufl1 nLLfJn~1nn'U 1J1ttJlJfl111J 

\JflElfl.nmh..,i'lJ"'1~i'lEllJib'U~h~'1 L'tI'U fil111J~'U01rtl "'~L~lJEl1mfllit11El~L~1J 'UiJfl burner ';:~lJ 
...."1...... 1...·... ~ ... .1 ...... ~ I

'lEl~L"'f11t'U Liquid trap L'WEluEl~n'Um11tLlJfI~1nm1"'f1nfllJ'lEl~mrtl L1JElI'1~~flun"Ln"'U'U1;:"'11~m1 

tf~1'UL\Jfl11~~;:~lJfI~\1'UYi LLfI;:01rtlvf~ 2 'UiJflYltm'Um1~flL\Jfl11~~;:..,~tl1"'f11"fJ~"1'U~ 

2.1.8 ];:lJlJ~eflEl;:f)El1Jiii'1];ILL1JUL~]1J (Flame Atomizer) 

2.1.8.1 ii~1J\Ji'lJ';1LL..,\i~ impact bead 11l~1nfl1fJ'UEln ~i1t\1'i'l11J11Cl\Ji'lJtm~ 
• . . ....1..

sensitivity LLfI;: precIsion 'VIfi 

".. !'t t ... ·... ...2.1.8.2 "'El~Dfli'l11f1;:f11fJ (spray chamber) Lu'ULLlJlJ lJ'WfI':j L'WElflflm1Lm;:"1'lEl~ 

L'l~1lJ'UL"~1 L~1 ~i1t \1'o1rtli'l11J11ml1'U1\JJ~L"1L~111li'l;:fl1n i'l11J11Cltf~1'U11l;jtilJi'l11'W1n high 

dissoLved solid 

II ... 0 II ..I... ~ "ill"'" ...2.1.8.3 "'El~Dfli'l11f1;:f11fJ'VI1f11fJ PoLyethyLene 'VI1JfJWfl1'W~~ 'lI~i'l11J11Cl ~'U tlnlJfl1 
o ...... ~ r

'VI1f1;:f11fJEl'U'VI1fJLLfI;:'U1 

2.1.8.4 ~1atli'l11f1;:f11fJ (Nebulizer) tmlltilJi'l11f1tfl1fJfJn'UiJfI i'l11J11Cl\Ji'tJ~f111 

m1~fli'l1111l \J1tnEllJ~1fJ PLatinum Iridium CapiLLaryLLfit Venturi ~hll1fJ PEEK ~ht\1''VI'Um1tifi 

n~El'U~1ni'l11f1;:f11fJ11l;j 

2.1.8.5 L"1L~1yhIl1fJ1f1"'t IncoLoy ~~i'l11J11Cltm;JtilJL~f11J..r~ Nitrous 

oXideacetyLene LLfI;: Air-acetyLene LLflti'l11J11Cl~'UL"1L~11~~1nfl1fJ'UEln 

2.1.9 ];:UUfl1Utl1JLLij;:th;:1J1ijF.jij : tm~~11;:lJlJ 220 voLts fl1lJlIJ1Jm1~h~1'Ut'Uib'U'\1~'1 
... ... _10:. ::.1 ... !'I""'~ 

'lEl~ Lfl1El~El;:"El1J1JfilLLEllJrtlEl n'U'U 111J'VI~u1t1J1f1~f11 Lfil11;:.., ~fI fI~'U 

2.1.9.1 Lfil~El~flEl1J~1Lf)Eli Core i5 W~1n11 2.5 GHz ii..,1l1fJfil111J~1..,~n ( RAM) 

'l'U1tlWUElfJn11 2 GB Hard Disk 'l'U1f1WUElfJn11 300 GB Lfl~El~~1Jyh;:lJtJ Laser 

2.1.9.2 i'l11J11m~Eln calibrate 1m'U..,1l1fJ'lEl~flI111JLif1Jif'U Bracketing standard, 

standard addition LLfitfil111JLif1JLLi'l~(ABS) 

2.1.9.3 L~Elnm1i'li1~ calibration curve 11l..,f11fJLLlJlJ L'tI'U new rationaL, Linear, 

quadratic 

2.1.9.4 ~~1\J1LLn11J';1 recaLibration LLfI;: resLope rate 1Ilit1..,i'lJLL'\f1;:15 
... I ... ., • 

2.1.9.5 1J';:lJlJm''''1~i'lEllJ'VI1~fJWfl1'W L'U'U L1JEl';:lJlJ"'1~i'lEllJfl1JL ..,f11 i'l11J11Cl~~ 

t\1''''~flm1';1~1'U 'VIfiflEl~l1t..,~ ';1 recaLibration t..,~ 

2.1.9.6 ~Elfl1'WLLti~1~uElfJn11 4 n1EllJ 

calibration graph, Data Log. 



3
 

2,1.10 ~1J0'51lhh~oatJ'U~UtJtl1tJrJlILijU~\h~1I1f1Nfl
 

2.1.10,1 i:ltlm1lhhLtI'Ui'T1'Hi'tJ~"~~Lfll~a~ 1 'q"
 

2,1.10.2 Burner i'T1'Hi'tJ Air-Acetylene 1 'q"
 

2.1.10,3 Burner i'T1'Hi'tJ Nitrous Oxide 1 'q" 

2.1.10.4 Hollow Cathode Lamp 8 'Hfla" 

2.1.1 0.5 ~lIflll'!l;j" oil free 1 Lfll~a~ 

2,1.10.6 LLn", acetylene 'Wi'all"~LLfl~~1t1i'tJLL~~~'U 1 'q" 

2.1.1~.7 LLn", nitrous oxide 'Wi'all"~LLfl~~1t1i'tJLL~~~'U 1 'q" 

2,1,10.8 ~~tJtJ~" tam,,'Wi'all~"~~ 1 'q" 
z 0 ..

3.	 :0£101)'1\1"£1\1 'I 
II	 I'" :-t II 0.., ..

3.1	 'J~"a~~lIa01~L'!I~1'ULLfl~tJ11~~0~1Lfll~a~ 

., 1.1" 0 I ., 4..1... ~ ., 4 til 1.1 ..3.2	 ~tJ ~~0'Ufll1111'!111"tJo'W~a~'Ua~"1 Lfll~a~Ylllfll1111LClf.J'H1f.Ja'UL 'Ua~1I1'J1001~ '!I~1'U"111 0" 

LtI'UL1fl1 1 tI 

3.3	 ~1Lfll~a~roI§"LLfl~ t \1tJ~01~1l1f.JtitJ~~m~i'tJ1I1"~~1'U ISO 9001 LLfl~'J~ia~ijLao"'1~LL'UtJ 

3.4	 'J~~a~'Vi101~~"~~Lfll~a~'Wi'alli:ltlmwtl~~oatJLLfl~Yl"fla~'J'U"'1 ~ ,,-I 
II ':'l ., II ., II I II 11..1 til 4 ~ II . ~ 

3.5	 'J~"a~HoatJ~1I01~L'!I~1'UL'HLLOL'J1'H'U1Yl 'J'U"'1111~Cl '!ILfll~a~L" .,. /, . 


