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2. Tnodxad 

Practical Applied Chemical Instrument 

Analysis ?%'I Practical Instrumental Analysis %I Practical Applied Chemical Instrument for 
a n w  

Enviromental Chemistty a i ~ r ~ " l n ~ ~ ~ 9 9 1 ~ d w ' i ~ M  fiaOw~ld~'%$fJfll~WlaTJ~ 



4. S I B P : ~ S U R ~ L ~ Y ~ ~ ~ ~ " ~ P ~ M ~  

4.1. s l u a z c ~ u n i a ~ ~  

rdu~n~es~aiani i :w"wid?ui~~i~~dmi is  7 i ~ d ? ~ n n a ~ e t l  ~ ~ ~ = V I U ~ ~ ~ ? L R ~ I Z &  

F~uS.a'wn'nn1~4~~si:w"daes:wuidaa1d (Flame) i i~zswwi~in~i?dd (Graphite Furnace) 

n feu~s~~n<as~na is~~a~ i i sFmt ldw 'bu~~  rduw2msl'sllw"~l&;uinsIiu rso 9001 FneG 

s:s~vnau~u~ia-ds-,ua~~nnls?ansi:~~aean~asnauw'aiwei wfeds:uaawalmvk v w  a 

ht~?asiin-mi8sneuw'a~nei w?8u~n<e9w'uiwa im:an$escieuairnuais01"aecii~ W?BU 
w 

gJnsN"els:nounsu~ 6sG 

4.1.1 aw$o~~eaeu~niieu~eiwder~arnlnlwsid~wu'awaf i anBes 

4.1.2 amii~i6aus:~~adaa?d Biuau I a w l  

4.1.3 iwia~i6a~s~uwlmins1~dd diuau 1 aai 

4.1.4 in~8s@~nis01"a~cii~diws's~nisi~ns1:M"'i~~~m~u~~ 1 1n$8s 

4.1.5 ~ R R ~ P I ~ ~ L L R ~ s % ~ ~ R ~ ~ ~ s ? L R ~ ~ ~ ~ w ~ B u ~ R ~ ~ ~ ~ ' ~ ~ " R R  1 "$8 

4.1.6 m~~scieuaaiu~aiaerii.r6~un~ulu~~is~ad (Microwave digester) 1 ~ ~ $ 8 9  

4.1.7 i n ~ ~ ~ n ~ ~ ~ ~ i & u ~ ~ r n ~ ~ i w ~ ~ a n 4 e ~ i ~ n s i : w "  1 m$os 
d d 

4.1.8 Q ~ ~ I S ~ ~ S ~ ~ Q Y I R S ~ ~ ~ M  1 " .  
4.2. siaar~~unmisiwnQau'pdCii 

4.2.1 i n ~ e ~ e a ~ ~ u ~ n i ~ ~ w ~ e ~ u ~ p d ~ 1 ~ n 1 ~ 1 ~ 1 ~ 1 ~ 1 1 1 r n o  I 1~140s ~siUnza~tl,w~siSd 

4.2.1.1 s : u u m 1 ~ ~ ~ u ~ ~ a ~ ~ ~ u i a 3 ~ w d i ~ a n 9 ~  (double beam) 

4.2.1.2 S:usJaiUnrms (monochromator) I ~ ~ I I Y P J  Echellc HieliYu Holographic grating 

w?ail¶Ju~zern~ Turner H?~IIUY Ebert i i~ la l~Rl l~t lPlh id~t l f l i1  1,800 I#MIPIPI. 

~nunsaun~unaiuuiafldu1uda9 190 - 900 uiFuaumsw?en5'i9nii aisnsflds'EI 

naiun5i'79vesdia~asIdF~edmFuGS 

4.2.1.3 ii~:~Yd?ulln'la'QQlN~~n2u (background correction) $afJ~la€I~iia~M(~l~fJ~ 

(Deuterium Lamp) w?alauu Zeernan M?OLLWU High-Speed Self-Reversal 

4.2.1.4 f l 1 u i s n ~ s s ~ ~ ~ e ~ ~ i ~ t m i 1 n s ~ i f i 8 8 n i i  4 w a e ~ w f a u h  ~~ltl9s~ws~nauqu 

nisdisiua~~i~en61ia~~s~in:ds'uiaua~iii~s~dF~tldw~u~~ 



4.2.1.5 S : P I P I W S ~ Q ? ~ ~ ~ ~ Q ~ U  (detector) ~ U H R O R W % ~ !  (photomultiplier tube) M+O 

I~~ULLPIY Segment Solid-state 

4.2.1.6 k ? a i a a f l ~ ~ ~ a i ~ l ~ s l U S ~ ~  Atomiser d a i u i s n l d i u u ~ w n ~ n ~ i a : d i u ~ i ~ t ~ ~ ~  
P, 

Burner lltlz Furnace !R 

4.2.2. I F ~ ~ H I & P ~ ~ : E I P I I ~ ~ ~ ? ~  (Flame AAS) Biuau 1 t m i  i310a:a?h~m61.a6 

4.2.2.1 L$lliRl (burner) ~ ~ 1 5 s l d ? U ' E l d i l l ~ ~ ~ f l ~ l ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ ~ i  (burner head) vuim 

100 kfilums ahmTu~~~~daa!deinia 1 BL(II%U (air 1 acetylene) ~ta:vuim 50 

9a;l91@lS dlH?uadaa!d!um?a~on!cHi I BBL~%%U (nitrous oxides I acetylene) fll 

oinlam: titanium ~~~8~2qwuwi laden isn"mni~u  

4.2.2.2 ~~r~uw'a?h  (nebulizer) llZld09$Flfl15~2'a~eil9 (Spray Chamber) filain%q 

~u~iui~ni~~mns'ouuoqnistl:aiu~n.lcGn 

4.2.2.3 Gs:vunauqu$m>inlslwavoasin"aadeiw1qilariii;n~umid~auu6mluJi 

4.2.2.4 ~ 4 : ~ ~ f l a ~ 1 ~ ~ l n 1 ~ ~ i 9 i ~ a ~ O ~ n i ~ p ~ 1 l ~ : ~ ' ~ l d ~ ~ ? ~ d ~ ~ i ~ ~ ~ d ~ ~ ~ ~ ~  w~Bu<qii 

~ X ~ U ~ a ~ q ~ f l 2 l ~ d ~ 8 ~ ~ ~ l l ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ l ~ ~ ~ d n 1 9 ~ 6 ~ l ~ a  llalfllPJl561R53Qfl0U 

s:~ernai~elaemn"ub~~~4(110~d~aa5"aia:~~:uu~~a~a4~~:uunaiuda~~n"~~~~ 

an$e.a1me6mluJit6etgm%lan$oa 

4.2.3.tmini6a~la:uuamin~i?dm" Biuau 1 am1 isiaa:t~plnfid 

4.2.3.1 Z~~uunauq~~nangii~~a:~iui~nka1ds~~n~uBnamg~1unis%w'~aiu~euv~a 

waeFlnsi!ddsinpsurng~fioaau~.a 3,000 es8iacHaa%!un fliuisnk4~d4aan4un14 
e alflsi:m?zgaqnbs 12 4Gu ~?euinniill~~niui5slka~aainisfiiaiuIut1da: 
9 

.U'umaunisflauqupn~~~1 

a 4 -  
4.2.3.2 ~5zuuiimi~aiul~uw~m~u~t~tla~u~pI~oauoa,nsir~"~1~sruui1 

~~u~aulu~~~aw~osdu5:uu2m (Recirculate Water System) 

4.2.3.3 84zuufla~~~ln1~~mavo.ai~n"ani~~u~~~~n51~dd1~a:niuuen 

4.2.3.4 ~5~uuflavquflaiudae~;ui(17um4+1qiu;qd naiu<u~da~a:ni~Ywavoa91~$0 
w 

dunaiuiuveatan"a wckiu!ddi q 0 1 ~ ~ ~ v ~ ~ ~ ~ w i ~ 4 i u l d d i  xzvum3a~i4n~zuu 

wa'e~duslos~minsildi 
1 

4.2.4. ~~$e~~mnis~ae~i.adin?uni~"an~i:w~n~l~n~uu"n di~aaw 1 m3o.a ihanzt~06161.a4 

4.2.4.1 i im~~6 i~aoe i~~t l iu ig~erss~daua, isdaer i ia~A!P j~o~n i i  50 bau ila:muisn 

FJR reagent 1; 
4.2.4.2 niuisn~~lds~tn~uni~fii~iuIus~uu~m~dm1u91"i 

4.2.4.3 Z4ruernis$ia+a~ma,isa~ai~ ~im?uni~?msiaWdTm~nsi!dd 



4.2.5.3 C l l W l r i f l l i ~ ~ 9 ~ R f l l 9 ~ ~ ~ 6 l ~ w "  f l 61dWl~r j~ lU  i i ~ ~ 1 5 1 9 ~ 4 ~ ~ ~ i ~ ~ o ' ~ ~ d i i ~ ~  

mrsiusiuwal6naiua"n'~1~1: 
9 

4.2.5.4 ETW software 8in~~nau~uiia:EJszuaawasauM"~s:uud~sJ'Wni~~uF~aa" 

~v~w~aiuisol&~ul~sei isQn$o~miunpainu 

wG~~iun~iiauaqn~z6p1w5~~iu snelm'naiu6u~~qm?ni~ounii 1,000 psi m u i s o  

nauqupac~gGlw vessel IZqsqmI iGouni i  240 e l ~ i ~ ~ a ~ G u 8  

~ z u ~ ~ i ~ a i u & u ~ i n n i u u o n  
sns d 

4.2.6.9 ~ 5 ~ Y ~ f l i 4 d B ~ ~ ~ i ~ 8 a R ~ ~ ~ 3 i ~ ~ 0 ~ d ~ f l 1 ~ l ~ 1 ~ ~ i i ~ 9  

4 . 2 . 6 . 1 o i i o i i f l i ~ d o o ~ n ~ ~ i i &  ~ain+odai~n~o~:uiunaiu~unio~u Vessel nsn?8 



=! pl pl F~u$loiAasun Rotor 88n01n5ain+8sii~naiuelaenA111unisd~s~'~aiu .aaglrsiu 

alui~n3J5'9Jnaiutia9luni~~weini~niu9u Fnund)udwd~oel6 

4.2.6.11 d ~ z B a ~ ~ - ~ w v 8 s ~ n f ~ ~ 3 s : u ~ ~ 8 s 6 u t ~ 8 n a 1 u d u q s n i i e l n ~  

4.2.6.12 niu~uin~as~i~in%~~wudomsiinnieuaia~l;iinaisln:oinl~~~u 

4.2.6.13 ~ ~ ? u n i ~ ? u s 8 ~ n a i u d n ~ ~ ~ u ~ i n u i m s ~ u m n a  

4.2.6.14 ~a6~f89Rl~n~61t$~fl1dsl1(11~:~~5~ (Rotor) ?$waierlPIu ua: Rotor 
A monso~aiwaowu~s~~isd~eri i~  (vessel) ~ir9~i~ina"aqmudonisn'nn~8~ (PTFE- 

TFM) PJ?mm5 100 BnFiSms nriisdeu 16 vessel 

4.2.6.15 aimsoisaaai cool down Y; 
V &  d 

4.2.6.16 mwld Vessel ffiuissl~apY$ 360 84'81 6wd8~pl"~a8~is~1uisslnyn~8u?wwans 

4.2.6.17 ~ ~ W W ~ ~ O ~ B ~ Q U W Q G I U  Vessel wnwaswAau Infrared sensor Fwua1nnsn 

nsao~~gm"npii~Yfiu.das 20 - 400 ss~nivatlua 

- -- 
4.2.6.19.1 Vessel TGW PTFE-TFM ouin 100 uaaams ~unaiuiTui96 1000 psi 

4.2.6.19.2 ynidu?np~idlYw diuau 2 PQR 

4.2.6.19.3 Kayboard d i ~ f ~ d 8 u & J y  Biuau 1 <u 

4.2.6.19.4 Pf'~~nnai~~$ui~a:qwwpii Glum eriisa: 1 6'u 

4.2.6.19.5 ~~n88q~au~u66sq$ufls:6ia!ddi (Stabilzer) uula?ljdeun'i1 5 KVA 

2 szuu d~w~uf lsesei f l imin~ahw~uns~~~t~a~r~vE~u 
a 

w .  

4.2.7.2 PQPlfl9898ln18 mmso drain l i 8 e n ~ r n ~ u u n i i a ~ ~ u i n ~ ~ i ~ n s e ~ 1 ~ ~ s s r ~ ' ~ 1  

Zfi1wun 

4.2.7.3 ~nn4~s66~ff8~n~fi~ds:n~u~ae~n"n9~~~~~s:iimini~0isnse 99.99% 



4.2.8. adn4$d4:nn~t~$n9 

d dpl a 
4.2.8.1 7iaoflfiliGmiiagTcfl Hollow Cathode Lamp V8961! t d w u w ~ t m u a i i ~ ~ i ~ i o g  

atnsizw" AAS d iuauI i i in i i  8 wa8m 

4.2.8.2 n 1 s a : a l u ~ 1 1 ~ s ~ i ~ $ ~ 1 u 5 " u ~ 0 ~  w i u ~ ~ m u o s w a ~ m i i i i ~ ~ i t a ~  

~ i u a u I i i i n i i  8 uam 
Y 

4.2.8.3 Graphite tube High-density Graphite tube 10 TGfl Pyro-coated Graphite 

tube 10 $u ~ata:%%m platform ~~w$$oi~ua~umio~?imsi :w"  diwaw 5 $w 

4.2.8.4 is:uu~fl~ia:s:uiuna'wita:?o~i5 (Exhaust Hood) diuau 1 yfl 

4.2.8.5 ~~096~1Qi f718 (Air compressor) ~ f ~ ~ y f l n 5 0 9 0 l m ~  dluau I yM 

4.2.8.6 it i%~:i i~Gzw flalpl~?~w<99.6% wf~u~~t~a :~nws~~una iu~u~an"n  I yn 

4.2.8.7 il~fl?um?anon!i~6~aiuu?qm< 99.6% wfou5~iia:uimsd5'unaiu~wain"n 

;luau1 yfl 

4.2.8.8 i i ~ a o i i n o ~ ~ a i u u ? ~ m <  99.995% w f ~ u ~ ~ t ~ a ~ u i r n ~ ~ ~ u n a i u ~ w t a n " a  I ym 

4.2.8.9 T m ~ ~ i u R a i u ~ ~ ~ i i ~ u d i  b S l ~ 5 " ~ ~ $ f h  Graphite Furnace Atomizer b m ~ i h  

w~m5mdtZua hw$os?wsi:w" i qm 

4.2.9 ~1nuGaimn+~+nu~nniw LCD ~ ~ u i m ~ a i ~ i n h  20 ;a i i%iua:t~ungad 

4.2.9.1 wdauds:uaawanaismaiui$aiZuuiii Intel Core 2 Quad proeessor dfil~iu 

~ a u m a i u d a l i i i n i i  2.4 GHz ,4  MB L2 Cache, 1333 MHz FSB 

4.2.9.2 ~ ~ d a l l ~ a i ~ ~ l ~ &  tiUU RAM DDR2 1 i i l n i 1 2  GB L i a : s l ~ l f J l ~ ~ < 8 ~  

n i l  4 GB 

4.2.9.3 Harddisk iiuu SATA i n a i u g I i i i n i i  640 GB i r a :~a iu t$a I i i i n i i  7200 

souioonZ 

4.2.9.4 5 DVD RW $ ~ i u ~ ~ ~ l d i u i t a : i ~ u w ~ ~ ~ u ? ~  

4.2.9.5 W ~ ~ U R ~ U ~ U ~ ~ L ~ R R ~ W ~  NVIDIA GeForce 9300GE 3D PCI-Express Graphic 

Card 256 MB 

4.2.9.6 i ~ o m w i i  LCD i v w i n l i i i n - j i 2 0  i a  

4.2.9.7 ~ " d ~ d F l m s L i ~ ~  Parallel USB ?thi in<l 6 USB 
d 9 d d  d 

4.2.9.8 k l5~9f l€I~%?'2iR05608~~ Zthl~le)im LLIRZLUfl U W ~ Q S H P J ~ U I Z U ~ ~ ~  

4.2.10 ~ P ~ $ D ~ G U ~ W B  Laser Printer 1 I A  

4.2.10.1 %?pJGwia-Gi 

4.2.10.2 m a i p J i $ a I ~ m s ~ u w ~ i i i n ~ i  22 i i r j w i ~ w i i  

4.2.10.3 Ral~a:i%J~ 1200x12000 dpi 



4.2.11 iR~89&1709~ddl  (UPS) WUlW 1 KVA 12"  

1000 VA with AVR (Automatic Voltage Regulation), Laser printer outlet, 

Reset circuit breaker, Power personal online 

4.2.12 in+asnau4uaa~d~wn7:tia~ddi (stabilizer) "~ui~1YBjGo~nji 1s KVA 1 2" 
v 

Isiera:tdonn'sl 

4.2.12.1 nauquiiaatlnm~~aWauqzuun"im8a 

4.2.12.2 ~ i u i ~ n d i u i i i ~ 4 ? d ~ l ? ~ ~ j i i n i i  1,600 Tfl6+?au=izuu~88itda~ 

1 ~ j k i n i i  2 {a nauqu~is~6ulmuZnaiui~u~mqq + 2 ./, 

4.2.12.3 lniui~~dfu~lditas~6u?d~i~~aid 200 39 240 Faad 
4.2.13 b~:&lPl~Ual9LR$F)99~) 1 'f[R 

~vuimweinm~utn~8~4anqi:w"w"8naiu~uienisn"wni8u tiazZnaiuwuwiu 

4.2.14 65:&inYuaistn$8dds:uaawa ,ia:tn$ea%olw" 1 2" 
d 

uzlpnmwompniszaiqant~qn8uw^aa~e4taa: tdesw^uw"~a 

4.3 t&~~Y"~nista~~zini  

4.3.1 6i t~uf l i~~~~~taaz3neu~uni~1$in$e~t t~ i t8 indi~suaiu i~01$~iu lW~n~~~1&;a~u 

o(iis?i 
d o  

4.3.2 u~~ l~ws in~ iu~e~8d~znun i~dn i~z l i um$8~e :~eu~naaou .ae~u .a "u f l t dn~~~~d~m 

4 ~ ~ 8 4  td~naiupl"ulolunisu7ni~na'~ni~viu 

4.3.3 ?ud~:tr~dqaniw~ainto9tduiaai 13 i~axfud~:~uflil~8u~l~9na"9nu~s~u:aaal 
h d s : L l  3itnz9u~zwiisiaai?udsxn"u~9nu6~~~~im~a~i6na,sliwan<o~ 2 n f ~ i e 3  

4.3.4 ~fiem51$9iu Qiuau  1 v m  




