


~n wtar~~n~i~l~~~~tl~ wai~odi~ drzwiocii~nd~ 7 ih~on ~zlh:ih~~ 

3 R~usiu' Tna 2 lu 3 ri~ul~~~zlClu~du~~Tnwt rt1~ii~lr1flu~~re4~13dlen0~ 

vow:& J.P. ~p.. u~xow5 Waiwiu4~yariRl~~~n'abi ~mzd?ai~(~~mmi?A 

~ull~llrr ltmllf~d 

uua~cls~nuun~.rrnn~~~~u -ga b.ttaio. ) 55-56 % 

wktism'usrhnrnr82 ( ~lsl pmaacticm ) 1618 Y. 

mmu'nn~~~ariu~on (ohemid plipe , m~t adrmive 16 x 

ih~~n'(pigncmt,) 6.7% 

Buq (~tba,) 34% 

ria~~ii~~uSiuac~:k~n"~f'~~d~ hunr40 trpn~oiwneoc&~~n~~uilflwi8n 
6 & d- 

W.H. smith nc~irriimrhAlnnnvi~~~~~aaotlu~ r~u~zn~n~~u~bilrllu~~~~~ 

drrneuuoc~~n"?&ih (ld .n;yl ~ompounds) &I#I~ lemr;wSnln~ ( tomthg 14) 

nnn~~z:ieGam~ ( b m  doflrnrlRiIw&~fi& p~vQ~lmrfi~lu~uid~4u~z 

~iI~rdrsnoumdid~d~uu1 JL$UBQ~'IAVBJQI=~~ du9u~an"~ oqn'uni rribnvo~ 
A 
mr oqurrdi cin hoonlddih h~ii~~fin"i~it~fi~~$~~ ~~~uT~PP~J~~~~u'uI~~II 

d~~nouue~~td~~n~nitlbii~ nirdr~nouuo~rn~psr~~ean~1nn01~1~u~n~16ij'11~1~ -- 
silr 7 filr &A o.01 lamleu 9uS.i~ alaunnm~ tm-.~uwiuedu~: tn$iiud8'1~~riu 

1ddurtlu:rnclnad mrdrmavmri~iftra~1sld~u ~~~mrBpi~oio~d~ar~l~il~ou~~~ 

RZ ~~IU~U~OJQIJ~UU~U~~WIIU~~IU~~L~~I~R~U~~~L~~:DR~~OUI~"OII~~~I~~II~:~IP 

~inauuldu~niiil~ 
1 

R.H. D ~ W  ~amw n~iiaruzwi~d~:~1~1 g0 mmr q~nouvifiuanurffwu 

~rhludiuxudg~ 
s 

N.I. Ward et. At. .II~~I~~~~~P~.~R~:~~~Y~U~IOJQ~~;~~~~YQI~U~B~GIJQUU~ 

d%rm+h~d loo - 3,m pp lada'ld 
J 

D.Brltrop d., %IUJIW~UAGU~I R~~~CI~WYZ~IUZUIX~'~ 13969 Wm 

uann3 l~C7rn~ ~asnw " I#nu1~1~lu1pulr~~1~~1~1n~~~~ifi ku 

~nlnim~rm ~rn rn~ouu11~~~1'1udhw1 wuildd~u~rufirih 48.7 - 3,655.0 ppm 





lwnz 

- 

~b uaznndezneu 

Pb (Lead arsenatc) 

~b (gin TEL) ~nie21nu'a 

~b (oin ~m) ~~flofia~ih 

- 

s ra'udaouliiijlbi 

(t' g m-I) 

200 

l SO 

75 

75 

--A 





~~~uruu~r5daum~~~1u1man~7"uu1~~n1u111:~n~ ~uu~fi~u~a~n+fwiuu~~ 

&nim:wmd~u cfJwimiuau 4 $3 i?h minr~ (Cp,J ~l)rui;~uwi~lnq$q W H~ 

uinniiiln~iuerr 12 ei? nh lfi~sfiue t&~uiuluw~uoi 1~429 M - 2m s~m1rar4ua 
~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I W I " U ~ Q I ~ O ~ ~ ~ U ~ S ~ U ~ I ~ ~ I U ~ W ~ I U I I ~ ~ ~ L ~ U ~ ~ ' I = : I ~ ~  Jdunil 

~BPUUR'AUWQ~ misruusirur~s:fi1~1~1~ot)lsis~112:~in1~ ~rlri~h~c~nd&adri~iia 

qumJliilva~IiiriulLIu+u riu m;r arm u mr41lm1um1iaionuar nirnjsil 















dlwi/mi 18ud~udojn10l~nd~~nn: ufizl~uri~rrd ~III~II~~Q 

d~t?n'iu1n9~ km1r13 ti~d~~~dd~~~im~u~m ,arff~~wiid~~~i~~~ 2 WIJ Zrn 

Pellet type IlCIY monoliih Type pelkt typo ~~~ou#?uT~~~vI~JL~~R~ 

~iu~rru~nufi riquav m~n.o~h Typo iui~n~wn~~~~ifdfi~~w*~ 

Aiaanih (d honeycomb) cfi~hie~di~dvulffn~ d,~%%i ~~oiaa?nn h 

14 

hudmu I ?  o~trrdu ~lati~ m-~t.~a m-~d. 

~hodaun-RJI hi?keim&ni~mfiu ~au1nnm~uif~i)unm q i~ pmim 

orwp M~M- PGM mrdd~~io1~~li1d~t~nd0~1~~1~ 7 uuii~~srriqudmr~j~d 

rt 1.1 





Dual-aed Catalyst 
r 



luT~snu0~o,) t:pnn~n~ldnhsriu unrldile8ain1miut1fln1uuon 1 1  

i s+~i~mn id i lan~~uu~~or01n~n't)~do~~a4~~~~~~1~~~liftl~n'u11~u1pL~~~ 
(~Coicbimehic A/F Radio i~iuJdoJil EM* mbd una UI 

cl d ~~tmmyulrlmr d~ud~u~v~~'~o~~~n~u~~h~nd~b~n~'~~nnnd~ 

Stngle-Dd -Way Catalyst 









t .5 azslaol~n1rnlljo1ey~d5~~111nln~1fln~1~~"4 'L 

(ATOMIC ABSORPTION SPECTROPHOTOMETRY) 

1.s.1 wkrn~'i'ld 
d mniim AAS ifiunu~Iumamniin %~duq~t tiu atomic spsctroscopy iu~a 

4 
atomic emission (AE), atomic absorption (AA) lraz atomic fluorescence (AF) '11~dl~ffla~ 

na:uaunirnnimn:dIITu~a~~q TROB~~H~~~S~R~~~UH~O~~WI-~'~S~U~~~QVO~D~R~~ 
4 w ad d otasuuetrqdit q r~n'1rffiirnrtfiiia~p9a1innm30u ndu8nvol~1~rn:ve~iika=: 

nq daodtuam2zA ( ~ d  SUR) ndsriWi4~1~k1ip ~ddno~mauimh~fu~#f~~ 
A4 1 d4 d 

wtY~~~unu~~mu~rau n"rziiI#~~laursian~~ouv~~e:aau gnnrrqu~~8~l~d 

nmxmz$u (excited state) ~~iidit8~~~nm1~U"'t~~~~tl~51~n~~~~fi0~n6~~~1 n~aziu 

nfeu~~rnurnl~~irrd~11~~i1d08n~11u~fladu~~a~ 3~c:b?1tmn'u~u~uu~~fia~uer1~ 
4 

n&~~n~~~a~~~orwu~~~uau~~~nu~o'~bnw.y~u mnh m~ atomic spectroscopy ~eaiku 
d 

nn'nrnri~d1~urmj~~~~~n~1n~^u~i~~~oeofi Iurn~dn~uatlntrrlfiX~~~win~~ 

I ~UUJJ &n~unm~u~d~ 1.6 

ATOMIC EMISSION ATOMIC ABSORPTION 

Q-w-0 
0 

Manochromator Detector Flame 

ATOMIC FLUOFlESCENCE 



~* %I~$~ Q C~ Y R~J" 

,~f~f~a 

rnfiiin AAS 6u ~wi~j1~~~i~~ii~51ij~~~1~~~~~~~ind~~1~~~u~~~~'a~'~npi1~ 
A 

dw Tun 1r?iwn-.dd3~1a1awi7~ 7 r an13 I (quantitative analysis) v.4 

l~n4Fl AAS ~~R~o~~~~~u.~'u~u~~~~'II~~uP~J ~~I~"Ju~~ A~II M R'~II Beer &nun33 

A = abc 

la A 60d1 absorbancc(log5/1) 
A d 

a Zndi absorption msfficicnt ~ P ~ ~ u ~ ~ P ~ ~ ~ ~ ~ ~ ~ u ~ ~ ~ ~ J ~ P ' w ~ ~ Y O ~ Z ~ I ~ ' I I ~ W ~ ~ ~ " U  

UTI3 

b War: arn1rdtla~ri1uii~~ni~~~niu11~19 

LLRZ c )~~R~Iu~~u~u~B~BII~~R~~uI~~~ 



- ~l+tid;r t h t h ~ ~ ~ ~  (light source) 

- ~EVU~U~~AUB~' (burner syskrn) 

- qllnrdicuinc 

SINGLE-BEAM ATOMIC ABSORPTION SPECTROPHOTOMETER 

I 
Light Source ( Sunlple Cell 

I 

Flame I (Or Purnacrl 1 



HOLLOW CATHODE CAMP 

Anode Window 

d 
~~lretves~ wo~senln3' ~:S~n%rar:n.rsn.rz~enna~~~~di'~trlanznozi~n~s 

?imwhfao~~uaunrnrnls~ e:n~~~~nnn~~t);lil~n18"1~~~4~Qi3un"'1%iioou (Nd nfa 

a~innu (A~I i3u~ Jwim (window) UDPIIBOR ~~q~:du~iAasa r uamionlfi~fi~ons' 
=# 

nr tummr n~ui~n~uat~oii'~:na"ni'%~~~ii~~~wY&i~~dd I. lo od~rlr iimw Iun~rlCaluuoa 

~OBRID~I~~~R~IZR&J CI~IW (mdu~aria~) cicyy~er idodedunnu 
a 

14duuo41m4 1i~m~ilqmm~~1a1~m~01n~a~~~~1I)~la9d ~~rns~idn~i7qqi~~1eii~~ 
Yyaq 

A pi.lh2sna (mechanical dulation) W% 3~1761i flV'i'i~Gfi (etectroonic modulation) 



HOLLOW CATHODE LAMP PROCESS 

1. Sputtering 2, Excitatioi~ 3. Emission 

MECHANICAL MODULATION 

Current 1 

. Actual 

Measured ED-8- - - 
Time 

Current 1 

Actual --- 
Measured 

Time 

1.1 1 o~r uJn~nmn~q~uSwu~n~ (mechanical modulation) 



d 4 
'U. S~UPltflOSlflll (burder system) 

dur:uu~t1rn5diuu~n IW uo~mm:malCn~~uezwou eioo:ilan 
A d' 

onrunuufh ozasa'lu1~8i (abmirer) ~dnnroiri?uudrmou~au~dnsar"d~u 2 dau 

d?uilduluih~nlrsi (nebulizer) Ilflt~?~;ifl~1~(r6UOj (burner) +hiJldd I. 12 

PREMlX BURNER SYSTEM 

di 1-12 %~~~lll~il~~i (burner system) 



iu$l'lni.rei iButi~uAn~~ara~u~ni~lX~flua:a~~d~u~in 7 ~mtciu~domlc tm: 
d d 1 

heen4'lm n' n'1luuo6ueirr~iluda~dpi11~~~~~~~0~~0~~1~~~~31 narrii~wulu 
3 

~Js??dknrzu~ums- I. 13) 44 rn~l#~&mii~r~uu"~~~u azuus~iiupomq8ua~ 

~da~lridh~rn~ u.'ri~ulnoj~hlurri'i5~w'i1zH'~a1d Lsrlfidn~ldliuu air - acetylene 

~'IH~U~~~~M;~~~C;IILUB~LUB~'~I~ 7 ~uirii#~ufiunmartuu~~m1014 

FLAME PROCESS 

{Solution) 

I) Nebulization 

2) D~solvntion 

3) L.iquelaclion 

MA. 

(Ae roeol) 

(Solid) 

ILAquldl 

(Gas1 

(Gas) 

(Gas) 

laas) 



TEMPERATURES OF PREMIX FLAMES* 

Oxidant-Fuel ' c 

Air-Methanc 1875 

Air-Natural Gas 170If1900 

Air-Hydrogen 2000-2050 

Air-Acetylene 2 125 -2400 

N,O-Acettene 2600-2800 

A. p Jnldiaun~ 

qdnr di~udd~znou~a~1uliu1m~iuimoi (monochromator) P.IP~IH~YI~ 
1iun1rn~~inu~si~ri1~~~1~~~3flb;~~iutl~~n~u~804n1'z?'fi d2uineg errgu k2uueoii 

a d 
mni~ei (detector) ~ ~ ~: ~I ~ ~ ~ ~ ~I W ~ ~ U ~' U R ~ Q R ~ nardnr~~1nb.rs~u~~lXi3unf~1i~1 

Iddl dns u ~ ~ ~ R ~ ~ ~ ~ u M ~ ~ ~ ~ ~ ~ ~ A ~ A ~ o Y A ~ ~ ~ L Q u ~  (photomultiplier tube, PTM) d 
r:Jrieanrrunlrl#i ise~n~ultra~cr~~~~~'i~~pia~$i~u~~u~~~~i~nn~~.iind aXa 

rioJqituiFszgniidasie 1X.'1uoenu1lu~liatlwaiu~.v"~#u~~0wa~u~ru"~~~~i1s~~ 

uonmu'esinr:~uia?e& AAS CI~~~UUUU ILUY~UI~JL~U~ (single 

beam MS) I& ~I~?I(~~JIIUULFI~&I BIQQL~I~~~~~U~~WO~:'~ZUPI~I~L~PI~ 4 (double 
A d.. d 

beam AAS) ~ 9 0 ~ ~ 2 ~ ~ ~ ~ ~ ~ 1 ~ 7 4  7 H~~~~~I~~I~Buu~us~:IIP~ single beam li~i120 

r 
nr:1&uvuntuor~~iui4~14u~~~i1~~ inl linumnuec MS rzuuri~~mwj lia~~lnu 

1.14 

$di 1 .I4 atomic abwrptiou spectrophoturnetet rznru6a1n.rd 



~&lo~n AAS rnlnrolClumr5~n~1~d~1qi1~ 7 ibinrnuni~ 60 aq 11nr. 

%~~~:n%dirii~nuhg~ ~mz$~~in~~m:Ap iiirii~Hl~~mm~i~~~~~z.W'ri~oi~~~ lu 

niu1i,iii.r7 ulnulu ~~aialnto~~~B~idei1t~ud;o~~~n~1:H'~1~~uitllvo~~~~4ijma~u 
Y Y gr ~uuuuu eaulnl Iutti~w pppm nta(ilni3 

dn q RPB II~IAIUIRHI~WUI IS~~ M~~OI ~I~ZI~~ QJI C~ qfim~ns3~1~ij QIILAYRI mr 

~iwnB Bau.;lwbou qaq 

aId~nlinum~~wcl ~9~1iiutnnau~ri1ndnn13~1oztmfiu"~vo~ AAS ~i1;l~i137 

ilsqfiu'umnu'w$i$a~riu AAS 1Mianifl1!a~G1Had1~~3fii3 1~11~lnzl~d~~ddu~h 
d d d 

~IJ  l la rnll I~~~~~~uIII)IuI~& energy sowcc OUT nldli name &%nil NO.- 

flame It?@ Flarneles UI'I~~U AAS IlflZ. plasma source R'147 15h ICP (loduc~iveIy 

mupled plasma) ~mii~lndq IH~~~I~~~I[IUQU~UA~~TI~~~U IIRY~IL~W&IWUQ~ AAS 

'Idsiisxrin 





2.1.1 ~IS UI Q~~~ U~I~~ W~ DJ 

I. ~%bial#fli%~ ( cycbheuoe ,C,H, ) AR Grade H~~RIRuu%~I Fluka 

~~~~~udrzrn~.~~a1%~9"~~'51ui 

2. ~dllWlh~&l~?0~0~@i6 ( potassium iodide , Kt ) ~k~~tlll?&I Merck 

~iir~~ud~:twsnnfiu~~~8;~s~f~~~~5rJ'u 

3. nsur'le~sunae?n (hydrochloric acid, HCl ) 37 % d = 1.19 dm1 AR 

Grad H ~ R ~ R U U ~ ~ ~ Merck ~~sl~~dl:l~~~~n'~~~1%1'i919"~11183fi~ 

4. IsTaaoninu ( iswc~iinr , C,H ,, ) AR ~rad MSRIRUUTG~ MC~ C~ 

H~~~R~~s:I~R~~~*~~IIIT~u~'~~IIo~~'u 

5. i=fl5a%~ 1~~3fi5~1~~@494zn"3 ( standard solution of Lead ) 

I. Pyrcx 

2. ~Q&JRY~.o~ 2 IU~RU( &b Satorim i~BP2100S N~~RUU?&I 

Ssmriw ~ 3 : ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ l ~ 0 1 ~ ~ 1 ~ ~ 3 ~ 1 1  

3. IR$BP&RYWIOA 4 ii ~ ~ a ~ ';c srtoriur iu 0~210s H~RIR~I IJTGW 

S~IO~~US drzm~nniuiuimsa ~~~~u~'iiiu 

4. I~~~PO~RBU~~~~BU'IIO~U~UPIIII~T~~ IPJ'I%I ( Atomic Absorptiot~ 

d 
Spe~tm~hometry ) BGC GBC 932 H~LATRO U% Ihndemng 

nl.izm~~oar~s-du 



5. lPl7~#fl?lllfFi~ (Hot piate) W~R'~WIY?¶?~I Cenco Instrumenten 

h4iJ.N.V. Brcnda d~~i~~ @~flt @~1~1 

6. Hollow cathode lamp of Lead ~~fi'I~8fl?h Varian Tecbbon 

PTY ~ici. ~JJ~MPIFIO~IRTI~U 



2.2.3 ~l ~ dl ~ll d ~l ~ ~l ~ ~ ~ ~ ~ ~ AAS 

~~"ru.aaaraiuu~ar~~uvo~~~ ka RIIUIQ~U~U 1-5 ppm I~arnaffo 

a~asan:narnlilr~iuv~~prt: ia$~a10)~4uu"u ~ooo pp cr?omrn:mcr I % 

HNO, TWO 
I. il~d~nnn~rnourn~~u~~aaiut~~u im ppm UI 10 5aBii~1 id 

DJ~ U Y~ R~~~ UI RS .IUM iW iinssmr du hanrn~.mu 1 % HNO, 

P w~~~ekel3u1m oA#s~saz wio~imsqiuwaiu~GuGu loo ppm 

2. s 1 UI~~R.~~UV~R %~?UI~~T 'UUIR 100 %s(il3 

1ui~~m?1a1b~udh~ni3iatl~13~=:9\1~ i % HNO, QU~~~R~RIJZUIR~ 

3. riin~resn1u~r~~ulr~%"1da'~d~u~fllw~91~~~1@~1~ AAS ili~iiitlunm~ 

u1m~~~u~3nao~r:~i1~fl1n1~~afi~~iid9 ( absorbarm) ~~R?IUIJU'~U 

( concentration) firrlhn*llnslmqiu 



- 
lun~ricn~uddiu~uwo~w~~alu~i~utuu~u~u ais3alfi direct 

~gprition ~~B~R~U&~*~UUSU~U'~U'~~?~~TB~ UOWI~O(IR(MII H?@o~o~~~II~~?(IR~~I 

nemu liu bhosnmu ( isooctane ) nf o urn's loTG3n"a ihu (methyl isobuly~ ketone) 
d v Y Y  

18trtioIl <4~~?~fil~~&84~1#?~~11~0~fi~ ~~3'4 1w1i:fi~~iiuluu4~11n=:6auiinzniatdu 

n~ilaMun:G~'lr( uonnm~a&sl#1~m5:d~~~ (RR ( tctrp.~~ IG~J ZVI~~~ZBXI 

u~~ay~uluci?ri~ato~u~Itl~n"u lunirnfitnnvlui~~gu 

~t13~d~d~1llrii~ rnmka~nl?eena~n~~u'ui~u~u~~tlf(%n~~n::~~~~~~~~u~u 

tu~ano!d( iodine monochloride ) 11#3t~ll'~lhm1a'~d1'i02:010~11~f f 1u 

Insffument Parameters 

System Typc 

Element 

Matrix 

Lamp Current (mA) 

Wavelength (am) 

Slit Width Cam) 

Slit height (nm) 

Instrument Mde 

Sampling Mde 

Gas Control Parameters 

Flame type 

Acetylene Flow 

Air Flow 

Burner Angle 

Flame 

Pb 

in oil 

4.0 

217.0 

1 .o 

Normal 

Absorbance BC On 

Manual Sampling 

Air- Acetylene 

2.0 

8.0 

0.0 



r Y  

nirriuwsh6~isrs~i O,IQ 24 30,40,50 ppm 



I ~33011&I~~918~If11 n~Ct7~ 

~msg~uw: n'a (ppm) 

1 .oo 

2.00 

3.00 

4.00 

5.00 

- 

filfl7~~flfl~111~~ 

(absorbance) 

0.10 

0.18 

0.28 

0.37 

0.46 
- 



















w 4  
32 HP~~MI(~~~(~PLUBJ~~S~~PI~~ULLB::~~~U~PI~~~~'BUVB~L~~O~ AAS 







n:: w iu6aau i~'l~ae~meuu"n11uu~o~~4ua111n%n~1dTwtu~3'EaaS~~daa~rlvu"a oln-rer- 

agivfi'nu nui~ildirrlolcnz i;? ~u~~iiuluu~ur~rrr nra~ed*i;wi~r 3.8-6.4 ppn~ itil 
d Y 

iafiqnuiiwd~l 5.0 pp. hriu1uu3unii~Ci1m~~s=:~i1~ 2.3-4.6 ppm lib 

~~?!ugflfl%wivi~h 3.9 ppm nn:~~uau~urûa1~?115~: hGmsdrrni14 
i. 44 

ND - 0.18 ppm ijdi~n~u~rm?~n~ri~n'u o. 1 o ppm $~~~lilii~j~~ju~~l(r~~fizn~wuod 
# Y Y 

G~riuriifidirqJuil~nci~triu bu~ornr~url~lj~~uu~u~~~~~~u~~un~~~mi~m~ufi 

~liu~pldilnpluo~a~r~c~~u~nni~~ud~r~'~~~u~u'~~~~~~~~'~i~~~k~ iihro~n5rnriiua-n 

u~tru'~~~~~luuu~um~~~~~tl~~li'~pr'u~Cr"o~du~~~~n~nuu~~~i~ui~~~~~f 09tluiia'u~u11 

a n  ~non lrdr~'anpM~a 'eln~61a (lead awls) niu IIIR~IUI~~IIIIIR (TML) tlnr 







I, srrajl n'~u"ue~k - Bo.ruorr41-a nlnir~rlrliu~ ~ui:inrr~~wm~i 

u~i?naia'tlwlr~sai~~~ 2526 

2, Grra i?auQu~li~:Cku' isuaxiiru' -~fiian~~zcidhu-, nlqlnrr lodrmnlsi 

, 2525. 

3. M.J Sienko and R.A. Plane "Chemistry" New Ymk , McGraw - HiU , (!971) 

462-484 . 

4. J.0.M Bockris,ed., " Environmental Chemistry " New York , Plenum Press, ( 1977) 

430-466. 

5. J.P. Ryan, J.M. Hape , and J.A. Ratbjen, "hf~nerals Ycar- book 1975, US Goverment 

Printing Office, Wosbingbu D.C. , (1977) 813-840. 

6. W.H. Smith "Lead contamhalion oi the roadside ecosystem", The 68 th Annual 

meeting of the Au pollution control Association, boston Mass , (1 975) 15-20. 

7. K.H. Daines , H. MOO , and D.M. Chiko, "Environ.Sci. Tecbnol." , 4, (1 970) 3 18. 

8. N.I. Ward, R.D. Reeves, and RR. Brooks, "Environ.Pollut.", 9,(1975) 243-251. 

9- D.Barlrop, C.D. Strchlow , I. Thornton, and J.S. Webb, " Postgraduate medical 

Journal. " , 2 , (1975) 801-8M. 
d 

10. ux=iai Iulimn, ifla nvyd nnl; ugn& nqq*ur)o *~rn~ilnrr~nu~~~~oi~inua 

bt~~~~~uSu&uotiiulun~~~nnu~~u~a** nos~umliia , ann?uihnn~ar 112. 

tlau ~mn~n~oiu~iinairia, 2522 H ~ I 3-39. 

I I. T.I. Chow, "Scieace" , W, (1970) 577. 

12. 1u.j qmdlli 4b~1~ &~~b~117~~~~tl~~~1~1~~~~1~d1' n~flhtfis ~wlmn&illflf 

UMI~ W~I~V~~~I WI~, 2523. H ~ I 59-80 

13. ynw irpfihni ~~intnu~aai*. ,37 ~iug-inu 2526) wiji 751-757 

14. L.Cssarert, and J.DouIl, 'ToxicoIogy rbe basic science of poisans" , New York : 

Macrnillan Publishing, 1975. 



16. W.J. Prince, "Analytical Atomic Absorption Spechnpho~meby" ,2 ad.ed.. Heydell & 

Son Lul., new York, (1972) 18-25. 

17. James J. Lingane. 'Analytical chemistry of selected metallic elements" , Reinhold, New 

York., 1966. 
mn * 

I 8. u m RI~RT ' I(GG~II:~I~)~~I ~~I~'U~UU~UZQIII~PI~~~"IUI~~~ISU~IH~~. hjntll 

i~ui ~nm~i~~ma'UUtu% ~niSnuiii~~~ui 2537. 

19. ah1 qolnr~GR' rn~tmr~~rln~diu~su~::k~lu~~~jui~~~n~~dia~tii~~~(~~ 

az~ouiin1auaoirl5~~1dn'Iw~Yd ta1uui3 ilql~iiirn n m3r-1mi uniinuiEa 

l;~qflll! 2538. 



d d 1Y u 4 
1. ~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ J ~ ~ I ~ U ~ ~ ~ ~ ~ = : ' Y I O ~ ~ ~ I ~ ~ ~ ~ U I L ~ = : ~ ~ ~ U ~ ~ ~ ~ I ~ ~ ~ " ~ ~  

I .1 d~uasmmdi~de~t~u~~~~~~~~~n~sn~flw"u( % recovery) 



w d 
2. 'i~n11~rwsa.r Atomic Absorption Sptctropbotomtter UUI GBC ill 933 

F*Y a 4 
3. rrzu1~rsrsz1hdWrun4~1~~~ GBC uarilnm Main M- w~d5znm~7d#30 

System Type 

Load Application 

Application Parameter 

Run  Parameter 

Alignment 

Application Editor 

Lamp Turret Table 

4. l+Qnnt ( t nie 4 ) tdleuhmu~d *rrm rwp nn ENTER uunG~~srri~d~~i% 

i&fl Flame (dl~fuy Flame Atomizer) 

~umace(d~~?~ Graphite Furnace) 

180fl Flame f~onioidauunufl Flame nl ENTER 

5. e~nluylliioa hmp T-r rasle ncl ENTER 

btnp ~P:I~IU~I~URBI ~R~QL~QXBJ~#~~~~M&%~J L-arnp\~%15 14~146~ 

L 
hnnipuoq Lamp d1dn9Id1l.1 GBC lnsmtmcnt 11~zfll51~<~  am̂ ~~~#;BRIu 

s~~~l~n~rt~.nr~l~~w'un'~dud~inwa~v~~~~~~u~ 

nm ESC IA~B~OI~UI~H& 



Iff0~~md~lh#1fl3047~dlfltl~l fil ENTER 

App 1 icat ion Parameters 
Application Hame I I 

E 1 ement Fe 
Matrix 
Lamp Current imA1 
Wavelength Cnm3 
Slit Width Cnm) 
Slit Height 
Irrs-nt M e 

Hcasurcmcnt Hade 
Samp 1 i ng Hoda 
Gal ibrat ion Parameters 
F lame Contm I Parameters 
Flame Samp lsr Parameters 
Data Collection 
Sue Application Parameters 

Drinking uater - 
7 -0 
248.3 - 

0 -2 
Ramal 
Absarbanot BC on 
In-at ion 
Auto Samp 1 ing 

nhilou  anm meter riiq 11~~1raudomzl4~1u n~r~iiannsnniiomdiwq idu mwum 

R~U, siit width, ~~I Z L~~~J B UI~ Lamp (+JJ~~U~&I) 

vrt~lsiaiohu~l. mc~ lrldoull ~doflsu~nai~.rdmf~u~~#a ~#ou 

i~o~~illnli Save pa- nR ENTER 

4 9d' 
n~ld Parameter €I:?% ~RIUM#U~U~~~.I Save &7tl 

na E~ C donriu$mjnb 



!:I5 - 
Sanple HC Signal - Sanple D2 Signal - 
//-T --- -- ---- I --. 

7-L.. .- , 

-v. 
. L ,, \ I .. 

- {/ 
h '. ---*'.. , - 
i i 

-'I- 
? - 

1 
! '\ 

1- I -1 I-- I 
- -j 'b '<- 

1 
, i 

'. ,I' 
,j \ 

1. 
i 

1" ., -2 .. : .<- . - . i 
>' 

"-" 169.0 200.0 "-" 198,B 230 .0 

TIj 
Fl-4lelp 
Spxe-Peak. i. ESC-E:< it 

d~~~~so:ctna~ ~ncrgy ~ctsr ~DI lamp 2 VGWO 

~o~o w ~ltt~~a~e lamp (HC Signal) WI~J U~~ O 

lamp d1~3'u Bmckpund correction (Dl Sipl) nl~u31Qo 

~lill~u~tlffe~uu lamp bwaing d~~~llgg~~u~mfii dslccar u7ndqcl nio i&u 
2 a 

IUU~~WI~WIVEN meter tJlndrlt! l~~!~hl!~~it~~t#? nm aplcobar I fim IRIDIOI~III?~ 

ri1 EHT k~&p (300-500) 

na ESC denn'udluynkn 

9. riirnsdk6~1nh burner P~&~~~~ WU'J~IHUISZ~U ~WI%#CIO:B~P~ clean burner ~HU 

H~uG~~IHU'S Rotation Vertical IIfi: Horizontal burner 



-Flame Parameter- 

Flame Type Air Acetylene 

Acetylene Flow 1 .OQ 

Air Flows 160 

Optimisc mows 

lunddI#i~onriiwer  am i~du AIR-ACETYLENE nia w ,o- AC~YLENE 
#IL$B~AIR-ACETYLENE~~~$U AIRFLOW = 10.0 

ACETYLENEFLOW = 2.0 

~~~~~N,o-AcETYLENE~#~~~ N,OFLOW = 10.0 

ACETYLENE FLOW = 4.5 

I I. fl~qu AIR-ACETY LINE U&?~\R~U lGNlTE R1U 

f 

,I' 

I 
I 
I 

:. 

/- \ 
, ... 
\., 

o nnu 2. DO:, 

8.365 
1- 

c - -- 

;FI-llelp F.1-Zero F6-R irise 
! I-Co lec t Ilc ter F5-ring le Zero F3-Aa ise nrrr ---Cliar~qe F lau - 





Start wib Sample Number (i~~9lnhll61~~~l(ll~~iri113) live ln I 
Y 

Run Control End with Sample Number (~u~AI~u~~~~IBMuIoL~~~I~I'Is) 
start with Sample Type ( Y%~UB~~~~~I?UQIU Cal H?B STD. Rescale 

Sample) fini?oloin 

S~rt wih Sample Type 14~ ~ a l  

- - 

- 
Blank 

. =TEXT Sc urrtar - 
RqfraaHu. I Ua iglrt a D L lut iar 
,CsItbratiun W n  h. Loart S~U- Cippllcatiom P w  
-* m a  Inbgrutlon Cal ibrat Ion hph 

- -- !I 



16. nH F, (mcrm) ~BuIIOIJ~~~~ W)I~& Resulrr Files Name 

414arrnrlC 6~e Ctiia+lX~ld ~FI ENTER idsl#~iin~&wm file dmnn~j~l &SO n 

di~rlaanlsnf-tr file ifiio)rhl#~ariJen~ld Iurin4ra.l ~esule ~nmR nR ESC oon 

17. il blank ~~afllli m F. (star~s~) ~a#e~oziihd ~unning Mode I%R~IIPI(IIIIRIU 
1dlanru (1~$nm~1111~~d1iiufilf I~RZ~~O~~IPIUR~U~U) 

19. Ai) Flame TRU~~R~]U AIR-ACETYLENE 

- Report Control - 
.,.-:.:. ,.-.-.:,, ,. .-'. . .. . .>., 

Herder File Name ;;.!:WER.':'; 

Sample Labels Flle Name L~EU 

Report Printing Options 

Single Element Report 

Multi Element Report 

Printer Setup 

Termirlpte Printing 



-Report printing Option- 
. ,..< .,. ,. 

Print During Run ,-..'.' <i;;;X$p: 
.X" _.. .I. 

Print Application Parameter Yes 

Print Calibration Graph Yes 

Print Header Yes 

Print Weights No 

22. 150fl- 

Gan result file Al(idny nli llian print rcport uhna ENTER 

-Single Element Report- 

Result File Name RESULTS 

--. --7 7, --- --- .---.- 
Export Text 

23. IU iib~~~€~~&rjl(!dif brnp cumnr uW~u4-i U nR ENTER 

na. iamp eano~nsi?m?sp 

25. nR ESC ~%d5 lfi~ 614-1 Exit lo Dos d~fl Yes. ~rograrn %~n&ldld Das 4 C:\ GBC 
IXiuw" CD nw ENTER LI#~&~HIB~DQ 






