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4 ,  4. % ~ a ~ : a ~ a n ~ m ~ n ~ m : . U " u ~ i ~ ~ ~ m n ' n i % ~ n ~ i  %lan l% %xuumnarou~m~~~%v~9a"~~~1%fl9naG1n"aa 

a a a r s i p q ~ h i  ;luau I %:uu d%zflo~ln"aa 
d A 

4.1 5vuus ; i i na iua8uwtmn~Ci i  d i u a u  I 5zuu  dxvn~u$a;aer 
- 0  - 

4.1.1 T ~ a m ~ m n ~ u ~ ~ a n q m 3 ~ p . s ~ u n ~ ~ ? ~ 9 m ~ ~ ~ ~  B i u a u  1 ~ f l  lmuiriua:L~u&'qis% 

4.1.1.1 t r i u i x ~ a m t m n ~ G % u i a ~  2.8 $4 325 K p.s?o;fiii 
A c 3 T  

4.1.1.2 d r x n o ~ l $ a u  Sample Holder LLa: yfl Optical ~11981"11n9W1966fl9din~uddar9i1~"~~1fl 

a ~ u i i u g u ~ f i a i s l 8 i G o u n i i  12.7 2aa"auwx n?o;fili l ~ u i a a i u p . s ~ ~ i i ~ a f l u a ' ~ ~  
dx:anW Quartz d l u a u  4 $09 

4.1.1.3 i k iaa~uxn iwvnsamp.s~G + 0.15 K p.s?o;fiii 

4.1.1.4 % $ a a a i % u f i i x a f l ~ m p . s O f i ~ i f i g m n ~ ~ ~ 8 ~ ~ d ~ u $  4 K Fflu%4'aaaiG8ufili 150 uiG 

p.s?o;tlll 
ly 

4.1.1.5 Sample holder i v u l m  25 &ia"Lumx x 60 i%a"a~mxp.s?8zflll L~a:%hd8~1~2~ 10 v l  
d d 

a w ~ a ~ o u i o l d t ~ n i u u ~ n l $  
A d 

4.1.1.6 d538Pl$'2~ Helium compressor unit C11~6dPd~~~~~L%Pd~~&J81 

A 
x:uu% %9iaLfl+09?$~u81lmx2lufl1fla ~ ~ u f l l 5 5 ~ 1 ~ ~ ~ l ~ f 8 ~ ~ 8 9  Helium 

9 

Compressor unit ~ : f l 1 ~ l ~ ~ 5 ~ l ~ f l ~ l ~ f 0 ~ ~ ~ ~ ~ 1 p . s ? 8 0 1 f i 1 ~  ~?IP.~%PI%P~~~~~G~:uIu 

naiufBuiau~i~:$8~ixwuGiflaiuL6ua$oxwiuflaiufoul8~aLfl$BJ$au am:: 
a c3c3 $o~aiuirnGi~iul$F~ul8idia~u~~~aGu~uFwr~~uanaa (liquid nitrogen) n r o a a u u  

Lnaa (liquid helium) 

4.1.2 yfl?mgmn~zaaa:flaPl?81pmp.s~; d i u a u  1 ym 
-2 d ly 

4.1.2.1 l$fiaa'mqmp.sSduwaduia$iuwiu Rhodiumiron f l l ~ l 5 ~ ? ~ t p ~ Q ~ ~ ~ ~ 9 L L i  

1 
1.5 $9 so0 K idauaaamwa~auu 4-ngf i  

2 

4.1.2.2 f i ~ ? m ~ m p . s O ~ O ~ m ~ m ~ u ~ ~ ~ ~ ~ 8 f l ~ 1 u ~ ~ ~  (Heater) 

4.1.2.3 IEEE-488 Laa: 

RS 232 

4.1.2.4 Zrau AU~O-PID 

4.1.2.5 ~ L B l ~ y ~ ~ f l l u l ~ n ~ l ~ d f l ~ ~ ~ ~  Needle valves 1; 
ly 

4.1.3 ~ ~ q y y ~ n ~ ~ ~ ~ m d x i ~ ~ ~ n ~ ~ f i u w ~ ~ u ~ ~ ~ m ? m ~ a ~ u ~ u 4 y y ~ f i ~ ~  81uau 1 ym 
9 

G~isriua::aGumioldfl 

4.1.3.1 ~ B J ~ ~ y l f i l f f f l l ~ 1 5 ~ ~ 1 f l ~ 1 B J ~ U  Base pressure ? $ ~ ~ ~ f i < l  1x10-' mbar ~ ? 8  

;fill 

4.1.3.2 %$fllxdFILi¶I~ DN25 ISO-KF fitting 
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4.1.3.3 ~ ~ ' ~ ~ F I F I ~ ~ U & . I ~ ~ U " I I ~ F I  full range gauge i'aaflfl2lU&~~$Oln lxlo3 $9 1x10.~ 

mbar W~8U~9Ri~L~8U%U9ilinep'~a'flflal~~~~d~~ Pumping station controller 

b~~aanFI4ilflalU;u 

4.1.3.4 ~~dnSddS,'nQ'~~%uU 7 W~~U$IOI%$~IU?& 

4.1.4 ~ d f i r j d d % n 8 4 ~ ~ u ~  

4.1.4.1 % ~ : ~ i ~ ? u a i q ~ d n r j d < i u a u  i ;a viiilinaaawuaan flaiun<is 0.75 bum:, uia 

1.20 Luns q 9  0.80 iunrj 

4.1.4.2 gdn%dd%,'f18~&47 ~ ~ l b 8 ~ ~ ~ ~ 1 % 1 ~ 9 1 ~ % ~ ~ 8 ~ 1 9 a i ~ ~ % ~  

4.2.3 vG~aa~clr8fdiuau i yn dai%iuaa~ernii'd 

4.2.3.1 1 ~ b b ~ 9 1 ~ i f l 2 l U f l l 2 f l h  405 Ul%~bUflrj %FIu?Jdl Tolerance ? i b f i P ~  

f 5 ui%uaun% 
n slu d 

4.2.3.2 % w " i i K ~ a ~ i 4 y w ? i ~ ~ u n i i  GO uaaanm 

4.2.3.3 d%,'f i8u~au~~bb~d9diu?di1~?d~i nxaanna'~l220~ 50Hz 
a 0, 

4.2.3.4 2merniluWa~m~~~u~aer~a~uai~ia8ua~iawa"n 

C:\Dosuments and Seningr~dmmirtrat~rl\D\~s~op\TOR ~ ~ l l l n ~ l ~ o ~ n ~ ~ ~ ~ ~ r ~ v 0 5 ~ d i ~ 0 1 . ~ d d d . d o c  



4.3.2 ~ ~ H S ? ~ ~ ~ Q ~ ~ U L ~ U ~ ~ ? J P I  TCD1304AP Linear CCD array 3648 Element inaluazium 

optical dad 0.3 $9 10 uiluiuns (FWHM) 
9 

4.3.3 ~n6~ansnG~lf i ivuiz~un'uia~nisl4~iu~uq GmL~iw?wu!u6a 

4.3.4 sda~fl~f6fliifl4TEflg~Lid~ (Variable long pass filter) G@I@?WIW%XJIU&~ 

9 - - 
4.3.5 i$89b%l%~in9 (entrance slit) " ~ l n f i < l ~  25 b l n s i ~ l @ ~ s  U l 3  1 BlaabUw3 h64u1 

w ~ F I u ~ u ~ ~  

4 4 
4.3.6 i iw~i~tYyyit~a~uu USB iwwnwni5&w~anYPInwuW"a~nwf 

4.3.7 ldsa~nsolaanmsiiuun~dfim?%~ niuisn4is~umul6szuu MS-windows w 

4.3.8 ia#u!uaa&aiiaaars uuinaanu 400 %ulns~ums v~nW"a~~iwwfiiiuuu1diwiu~iua'n 

aradnniuvifi w $9 VIS buau 2 a#u 

4.3.9 i~audsau~~a~~~i~~#uluaafi"attuu collimating lens $luau 1 Gu 

4.3.10 ~gdnsddsznwu6qi 

4.3.10.1 qnLaiufls89aaar9 4iuau 1 qm dsxno.il$au 

4.3.10.1.1 aLi~fisw9iin9T~nu~u1~naiuu1anaduuiaiiu (Long pass filter) 
# 

dsxn~u6aosionxiZon6qG 
d ' 

4.3.10.1.1.1 iiiufisw~ain~~Gn~wu14naiuuianau6~~~d 500 uibu 

aums$u?diiu%moinaiuuianadugm (cut-off 

wavelength) d 500 ~ l b P d ~ o l @ l ~  4 1 ~ 3 ~  3 
d 

4.3.10.1.1.2 a~iunsw~aaar~v~~uwoll4naiuuianau~~iad 550 uilu 

iuns$u~drdiiu1muinaioloiann"u6n (cut-OK 

wavelength) d 550 U I ~ U ~ X J W S  4 1 ~ 3 ~  3 
d ' 

4.3.10.1.1.3 aaiufis~aiinq~Gmo~uI4~aioloianau~qi~d 600 uibu 

auws$u~dldiiu%moinaiuuianadu~~ (cut-off 

wavelength) 4 600 U ~ ~ U L O J W S  4 1 ~ 3 ~  3 
A 

4.3.10.1.2 i i i u f l s w ~ ~ b a r ~ v ~ m u ~ u ~ ~ n a i u o i a ~  (Short pass filter) 
Y 

dsznau~ausioaziumK~9 
d ' 

4.3.10.1.2.1 ~~iufis~~ains~id'nuauIpl"naiuuianau~~a~d 450 uibu 

aumsasuiiiubmu~flaiuuian~u6m (cut-off wavelength) 
Y 

450 UI~U~BI'AS $ 1 ~ 2 ~  3 
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A '  
4.3.10.1.2.2 ttiuns89ttn9~Gmer~uTPl"na1uu1anau;~~ti 500 uiFu 

1 ~ ~ 5 8 9 ~ i ~ l ~ ~ ~ U ~ ~ ~ 1 4 1 ~ 1 ~ ~ ~ ~ ~ @  (cut-off wavelength) 

i 500 uiluaums {luau 3 ;u 

4.3.10.1.3 ttejuns~s~~ns~~mu0~1Xna1uu1an~utww1z7iasi1u (Band 

pass filter) ~ S X D L I ~ ~ U ~ I U B G U W ; ~  

4.3.10.1.3.1 ~~iunsa~~ana~~mer~uTX~ww~xma~uu~ana"u 340 ul lu  

aumsFmerGdi FWHM aiih 10 uilutums ; luau 3 <u 

4.3.10.1.3.2 a~iuns~~~an~~~mu0uTw'~ww1zma1uu1ana"u 450 UIFU 
9 

aum5Fmer;di FWHM aw'ih 40 uiFuaums diuau 3 ?u 

4.3.10.2 'ipILa~ar" ;luau 1 y dsxn~u6au 

4.3.10.2.1 aauar"sauttn9inf190ln WFused  Silica ~ " U I F I L ~ U ~ I U  

~ u i n a i s  15 fia5aums ?I NA 0.38 ~ d l n l b f l ~ ~ 0 ~ ~ 0 ~ f l ~ l 1 . 5 %  
Y 

Iuias  250-450 uiFuaum5 ;luau 2 ?u 

4.3.10.2.2 b t i ~ d % l q ~ 1 ~ 4 W ~ l ~  4 641 ;dl NA Lmlfk 0.1 ~ d 1 5 , ' ~ , " ~ 1 9 1 ~  

(Working distance: WD) ! ~ ~ 8 ~ n i l  18.5 &I&URF ?id1 Effective 
L1 

focallength 141h 45 Gagbums {luau 1 ?u 
d., e Z d d  

4.3.10.2.3 ~ q ~ n s m ~ ~ u ~ w ~ 0 u g ~ ~ m a w t ~ u t ~ 8 i ~ p . s ~ n  {luau 3 <u 

4.4 ~ m ~ a " m ~ i ~ ~ ? ~ ~ ~ q m ~ ~ w ~ ~ ~ m ~ u u < u ~ i u ~ a ~ e i i  diuau I yw&4s~uaxa~erm6'sG? 

4.4.1 a i l ~ l ~ f l N ~ m ~ l U ? q W ~ ~ ~ f 1 1 W ~ 9  (Type 1) !~~mermbs01ni1~~s:d16au~m51 
a d  9. naiua5iauinnii 0.5 a"m31ui; I481ns"Pr tm~eruaiisa~a1utnum!c11nin?~l~1~61~ 

spectrophotometers 

4.4.2 a(lulso~a~milLI?~mf(Type 3) igmsina1~~5ia 2.4 a~msiaka~u9 i 15 8sm 

bclra~$un $aer!#n5os reverse osmosis iniuisnfh?im ionic ~ 6 u i n n i i  94% s a u k  

i9niuisn61&? organic & " ~ l f l  MW u l n n i i  200 mlaiih, LLPln%fl t iaxiynin 

(particles) 16u inn i i  99% 

4.4.3 i l U ? q W & p m W G 9  (Type 1) ~ N S W I ~ Z ~ Q S ~ ~ N K ~ G ?  

4.4.3.1 i d 1  Resistivity ! ~ j & n ~ l  18.2 x lo6 b~hJ .bc l r~~t~1m5 (0.cm) i 25 8981 

~.lcsah=i 
a a- 

4.4.3.2 f i " ~ i m 0 ~ n i n i ~ p . s ~ j n i i  0.22 Ium58u Goernii i 8yfilinTu 1 uaaams 

4.4.3.3 Zdi TOC h e r n i l  10 ppb 
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4.4.4 mulum$esdsznau~audaudid~ &if 
4.4.4.1 Booster pump ~ ~ a ~ ~ u E n s i n i s l ~ a v a ~ ~ i ~ ~ n z a d a ~ a ~ u d n i ~ ~ ~ ~ w ~ ~ d u ~ ~ a u  

RO 

4.4.4.2 \ar"nSad reverse os~nosis w h !  pretreatment saua~~uaaw'sl~ua?iu 

4.4.4.3 n ~ ~ d l W ? u " ~ u ~ l ~ ~ ~ W g ~ ~  (Type 3) dszfiaua~diuluv~sda~n$a~ vu iw? 

6.5 ~ W S  

4.4.4.4 lar"nsoseimfldiw?un"dI$udi RO 

4.4.4.5 a i $ a ~ i w ? u i i u i ' i  RO 

4.4.4.6 Pump ~ l n ? u n i s ~ ~ ~ w i i u i ~ w < ~ m n i w ~ d  

4.4.4.7 lar"nstAds:n~ubau mixed bed ion-exchange resin ~ i n ? u f h ~ w l a 8 a u  

LLRSrganic resin d i w ~ u i i ~ m 4 . l " d a 8 a u ~ ~ a z ~ i s ~ u w ~ d  8 ~ ~ u l l w ' ~ i ~ 0 a f i " u  

4.4.4.8 ~w~ndinaiudiuwiuva~~iu?~w<~mniw~s6w~nld<iuau 1 TW 

4.4.4.9 a i a d a ~ i h  solenoid ~in~u~nnb~uuiiiin:iiuiiu~qw<~mniwq~ 
w s  4 V W d  

4.4.4.10 ~ ~ u ~ w ~ ~ ~ u ~ i u ? q ~ ~ ~ m n i w q ~ F m u ~ w F u u w  1 w a l n f i i u n a i u ~ 1 i q ~ f  

~ ~ ~ R ~ I W L ~ R I  

4.4.4.1 I ~atn$ns8nfiltUuul1~ar1u1sni1uilu3~wf~mn1w~dnd1pdn1qpd:aafi"a 

n n w s p i u v u i m i i a ~  6l$luXosdfi3~"Zfii~1daeiis1nuizaru F ~ i u l J 6 m B n i s  

cun"ani'ltu:~dfidia luvmzi%nisa5ui i  
w s  4 

4.4.4.12 Bs~u11~nn~uu~iu?~~~niuia~s:u:1aaiw"ldh~la"~muE~~uu~ awa?f i~ i  
d pl 

naiuu3qws"va~i i~dnd8~wa~w~ani 

4.4.4.13 a r i u i ~ n a ~ ~ f i ~ ~ a m ~ i i n a i u ~ i u w ~ u v a ~ ~ i u i ~ w ~ ~ m n i w q ~ ~ d R ~ ~ ~ u u ~  

Compensate lin:b compensate i i ~ l 9 C U ~ ~ f i d d  25 8~81111~l~fJR 
9 Y 

4.4.4.14 ariu~snd~~d~auunisiiufiiuTqw~~mniwq~~~u~liiwumdiuins~d 

4.4.4.15 armuzvaan$ad, 4mniwvad i ibbnx~8uf i i~~~ iuu~ar "nsa~ waarwduu 

M ~ ~ B B ~ L L ~ P I  Graphic 

V 2  A Y * 
4.4.4.16ariuisn~n~~ld~iu ~ v w u w $ u n i s ~ n h a u  ariuisnZwK~ldw"~~auudm~d~ 

a w e  

~ ~ n z a i ~ u p a I $ z d ~ p l n f i i s  ~1n~:nafilunis~d~uu4.l"d-a"nsa~ 

4.4.4.17 ~$fkI~ddlf l~~lb~t l '~pl  100-230V 50-60 Hz. 

4.4.4.18 Bqdnsddnls:nau 6 'd 

4.4.4.18.1 ~~~~uiiaraawuar v u i n  250 ~ n s  < l u a u  11u 



4.4.4.18.2 TWai;19LL59~U~1 ~ f 0 8 ~ ~ d f l 9 d : l ~ 2 ~  1 'p 

4.4.4.18.3 ynn4mmmnuvuin 10 I u n ~ a u  s i a  l o  $2 {luau 1 ym wfou 

I # n ~ o q + i ~ o q  diuau 4 aims 

4.4.4.18.4 ymn30~mii+uou ma lo $9 {luau 1 yn wfou % t ~ n m + i m q  

8iuau 4 iavis 
9 

4.4.4.18.5 ymn38qmmnu"~im i%ummu eria 10 Ga {luau 1 ym wfou 

%.a"n389+140s 8iuau ' 4 aavis 
pl 

4.4.4.18.6 uim~%aa~q+Yuii diuau 2 ym 

, 4 '  
8. asGod?odni~anm 

Y Y Y  

a~iu~ud4:uia~unl3~m~ow'9~u 4,463,900 E n w  
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