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4 l 9 t o a t

:1 UA U t0 u A ?J 0 n 1 UU 9t n 6UA nUily tAV'l't u

d d

rrr5or il oyr et d 0u141il3u r rular,ty (t C P-MS)

ri juin6olf loypraolurrJi lrruTnr,rv ( lnductive|.y Coupled plasma Mass Spectrometry
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1. rniolf l  ovrnaouyrf i l rrular,ry ( lCP-MS) rJ:vnolpiru

1 . 1 flxufl oufi 'r:Fr-?0 drr fi n run-nrgruvd'rfi

- fuqtari (Peristal.tic Pump) fidrurudorprpr hirioan'jr g rjol fiarlr:nfil
U

6  6 l  r  4 9 /

ttn v f'l ? 1J Ft lJ Fl ?'t tJ t: ? tu n 1 : fl n a 1 u fi 't : LFI

- 6'rrniuavoo{ar: (Nebulizer) vireiru Quartz uiovrarafrnrfrn Perfluoro arKoxv

(PFA) viovtrarafrnt f ler  Polvether ether ketone (PEFK) y6on^nrr l {Juul l

Con ce ntric raio pr' n'ir

fr ' :rYpulun?u't0avoo{fi1: (Spray Chamber) virei?u Quartz r,r€oo-n'jr r{. luull
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- r lr ,ra' tr irr frprrrf iunrr l f i ivQ (Radio Frequency Generator) arlr :nrir t frnrtnv
r < i

d{naun?ufifi 27 rynviBisrq{ (MHz) raio 40 nrnvlSinqi (MHz) t6' urnvar}r:rl
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r.3 ciruuu ntooou fi n ru#nrgrureirfi
I- n:?uttEJnlooou t-J:vnol6'ru Sample Cone utav Skimmer Cone vird'ruf lntfra

( N i c ke l) r,ri orla e.r fi o' n'i r
o &  o  a-  i l i l lv i rarui l rnt f l t f rpr Turbo mo[ecuLar pump t tnv Roughing pump r,16o Rotary

O U M  O

4 J O u v- l :vlr t  r l r0naryryl i l :1J n':u (Background)

- f l :vulr ird'nfrr:un?unl: i laaou (Polyatomic Interference) TeruBlolf irynfrn

Col l is ion Mode l tnv React ion Mode

r .4 eir ui rnr :r vdrr n :r^ n rua-n rgrur d'rd

- nr:etn:rvvirrnlf lurr l l  Quadrupole r,r iodn' jr

- arx..rr:crrfiontooout6'6'rrrrf q amu fir 260 amu r,16on{xn'ir

- finrrlu5r'Lunr:ilrr:rvrirrn (Scan Mass) td'hirioun'ir 3000 amu/s
t v v d v - X

1.5 A?un:?Q?Flfifu6ur[u :.tF]runfluruua{u

- Bhn:rqr-o#ryryrru l{Ju*lr Electron Muttiplier Detector r,rioer'n'jr fraur:nruru

fr'ry ryr run rm{r**:-irjo u n'j r 9 rir d'r (ord e r) r,ri oI r n n'j r

- atn:fin:rafnd'ryrurrut6'vrtr*rr Analog mode [tnv Pulse mode

- arln:nirn:rvrfo' ,qrrt l t l  6o As, Ba, cd, cr, Fe, Hg, Ni, pb, se, Mn, cu

Iera6'otfieir Detection Limit (DL) t:rrfru O 1 ppb "tu trlode filil{flrqr

- fidn:rei?u1ro{ CeC-/Ce- trirfru 0.025 uia 2.5o/o

- fio'sr:rei?ullO{ ce'* /ce* r,rio Ba'* /Ba* trirfru 0.03 r,rio 3olo

finir#ryrurru:unru (Background) llrfru 2 cps "Lu Mode fihitdfrrql

- firi lr:crirrr:rvriornrixl 16'Ierut#rir#ryturrunT?at-n (Sensitivity) n-td

1) :.r?aoufilon (Atomic Mass) op"tutix 7 - g firira-ryryreun:rqinteihirjoun'jr

3 Mcps/ppm

2) il?noystol (Atomic Mass) oqflurlrr 89 - 1,ts l 'eir#ryilrtun:?aiertd'hriounir

50 Mcps/ppm

3) lr?novetol (Atomic Mass) oqflun':l 205 - 238 ita#ryryrturt:rqr-ntd'lilfiounrr

40 Mcps/ppt
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2. r:3rivrfrzufrprld'Ylnr:ir.t:o{Fn}ril ln:firu lso 9001 vtGorrrr:trudufirfiuutvir
U t r €

^  2 /  v  u  a  Y  !  4  |  ,  I  r -  - -  . ! 6 1  - a p  - - - - t  ^ - . ^ ^ y ^ ^ . ^3. zurrurrorc'pryrrravnprnrrn5orfrorir{1 ttav}rJ:uun:lvr-Lt[unr:rJ:vlrazuadola liurinzun
U I U

rjoln n?uFrlr*nr#oorurer6orfiovrpraorurrJBrrruTnr,rv (lCP-MS) rJ:vnolfrru
U t

3.r rrorfrrrmoi uiruru 2 tsa) finru#nrgrutd'tfi

-  vu?ut j :v l rnt inf lat{  (CPU) t f rpr tntel  Xeon r ,r iodn' i r

- n?r] lu5rlunr: l :vrrnzunti lr ioun' ir  3 o GHz

- r,rrirurrrrildre{r:ot (RAM) ulu DDRg tilf ioErn'ir 4 GB

- vri ':un':rlrqirvn-n (Hard Disk) hirioan'ir 500 GB

fl nrrp RW Drive unvfi USB port tririoan'ir 4 rior (Port)_  
J - I  L 'V

- aon'r?\*ul LED ture.rl:Jrioan'ir zz fit
c i a d Y d- LtlJUl\Xl?\ttnv t}. l l f i

c J  r a  u a  d  d  I- x.. ] :vuuufl1JFlf l l5 wrndow i 14:0nn?' l

3 .2 }J : *n : r nr or rir rpr o i plo u{J uTrJ r,,n :u d n n Blo r n u F t R vrd f : v n o r 6": g
9..J

i r- ru:ufl:r l  Microsoft Cffice 20IO uiodn':r

t r  o v \ u-  t1J : t tnSxJn lQFl t? : f i

3 3 Ir.J:un:ln?!F.rlrunv#rrrurpriorflovrnaorvrlslrruTnr,rv (lCP-MS) 6'orrflu}J:un:lr
9

4 J 9 / a a d c { u - X

11 n n n 0{ Fl 1 :Ja? all 5 t[a v LJ n fua fl 19fuu Fl { 1"j
q J 9

- arllr:flFt?LJFrl.lnr:virrruro{trrio{fiovpraolr,rrl3lrruTnr,rv (lCP-MS) v,rfolorjn:il
i q

ri ornir r t o r tni o t fl otd'rfl u o d r t 6

-  arxJr: f luan{df l ruvnt:v i r{ luf lo{Tvrur i rr l  tu i  tdu :vuuani lat f lL l r  (Plasma

sysrem) :vruflrql (Gas system) tLav:vlJl. lairlaryrytntf l (Vacuum system)

d,  e l

ruunu

- fi 'rln:rril fl a ouTn utdi6d'l rio"tldt;

1) i6aolrf iuuLlrn:f, ' tuttuutl ' ruuofl  (ExternaI Cal. ibrat ion)

o \  : d  o  ' ] , r " , * . - " i .  o  / e + -/-)  )Erfr lar: lJlFr:61uLun":ourl  (Standard Addit ion)

, i6nr:rq'oorl6'ruar:tolqlTvrrJ (lsotope ratios)

- arilr:n Upqrade hJ:*n:lh*irioErn'jr 3 fl lerutrirfiurirtriqirulnl tfod,

-
- J -
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3.4 rniotfrlvizun (Color Laser Printer) druru t lnio.l vrrfolr,rfinriur,ir{r:ol qiruru
Y  t 9 /  |

Luuoun?'r 6 tn

3.5 rnriolr{r:ottvthilr (UPS with Stabitizer) rurert:"irioun'ir 1 KVA qiluru 1 lnriol

3.6 rn6olprprqiluatin-?ouxdsrTul-F (Auto Sampler) druru 1 tpr finrun-nururd'1fi
u  |  '  q  q  - -  -

c J u r . Y- i lnrpru::oriroejt{ (Sample Tray) arlr:nu::euncnFl-?odrrt6'nrirnvt:"jr joan,jr

B0 sl-?odrl qiruru 2 "uqt

- d' l] l l :r l t6oqrrar:f i tpr Autosampl.er r,r iofin-rlrr iol ICP-MS t6' *nvvi'tnt?'t l layoln
9

V  Y v  S  u a

tfl0n tu].ln

- u n o pr pir o d r l v n a o l ffL{nYu uni o u,,r io r r.J r iJ pr dr ur util rio u n r r 5 00 y a o n un y

il n o er a -t i n v a I u il r rr :o r u lnr io l rl r i.l pr dr ur util rio u n'i r 1 O0 u n o pr

3.7 tnrioldoun-rodl{ttl lUila! (Eisestion B|.ock) druru 1 tfl f inrun-nuruvnilf

- a',:nu,';;;;**;;,-';; ". u, ;;; ' ".,t,*;:.;, '**o*;0,*uo*,',
9 U

l y ^ & ^ ^ ^ I - 1 . 3 -  ^ O - . t  4 i  d  e )  |  o  I  r  a  ^  o - 5 .
t f ' tn5{avLl l tnu 1 L tJn?r}.rFnFrtFraouil :0Ft?'r:Jf lnFl0{tLx.tuur t l tnu t2 

-C 
tnu

rrfi n { ri n r{J u n-l rn rtvrhil r
.  6 l Y u  I  u  r  a  a A  I  u  I  q y  y  q  t V  r-  AlxJ l : f iL tJnUun0nU0un?0U' l {?u ' tn 100 rnnnn:  *nvuourt?out{ tnni rnvt luoun?' t

40 pirodrr

.  Y s ,  I- a l lJ'r : cr n { ru : u n : }J n l r u o utd'lri rio u ntt 20 TrJ : un :l
d v o v s u a J a A l o- il : v u u Fl fi n r : ?1 I { r u 0 n tu ].] n H.l 0 0 fliu n }.t a { tfl u yt fl 1 14 u ft

- i laondoun-lout{tfrfl Volumetric Tube uurpl 100 frnafrBr: drurutilrioun'jr

120 uaaa
d d o u 4 a 4 ; o- ril o it eir u :r.; rJ o,: n u n r : rd o n vt- qu rr: r dr ur util rio u n'j r 1, 000 n Yl

i- ?1?r{ilaondouFl-?odx (Tube Rack) drurulilrioun'ir 10 du

- t14 o iTll fr rn o i rir v ir {er q ilu n fr t ru v u o u Fr-? o d r r dr ur u t olu Tn u :r'"Lu il : o r

zunnr:fioutfiar (Calibrate) fiqrur,rnfr ZO 
oC 

, 60 
oC 

unr 105 
oC qrnuilru{'ru

'JY vv

u tpr:u:o{i lrn:o'ru ISC/lEC 1 7 025
!  o  K  6  , ^ ,  . , ,  \  o  -  d  v  -  X

J.6 tF l :0{Vl ' lUr tUU (Lnr l ler )  a lU?U 1 qf l  lJn i lnnUtuvf l {U

- fi'u.t'r:ctFr?lJFll.JOruvnfrteTlur?{ -10 oC 
fi.: 40 

oC 
v6on{r{n'ir *nvfinirn?trrafiu:

1 1 l J

to{oru14trfr (femperature Stabil. i ty) t:rrfru +0. 1oC
u o  

,  d  w  < J  u  {  l a  .  ,  I  I  v  r-  :uuuurunoruun0{ i l0F1: rn ' r : tuaf i {Qf ]  (Max imum Pump F low)  t ruoun?r

B lnz/urfi *avl 'tt:{d'ufi{f ipr (Maximum Pump Pressure) h"ir ioun'jr 90 PSI

-4-
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3.9 tniotntt*riluiqvrB (Deionized Fil.ter) qiruru 1 qfl flnrua-nururnYsfi
d  u  

u  
,  ^  

" ,

- lron:rnr:zu6nrirtririoundr 0.8 an:/urfi Tprurnr3olBlol*apxanruvrirn?rx.lpTruilr!

lv'hilrhirioun'jr 18 2 Me-cm fi 25oc

- fi r,r a o pr o'n n : rtrlo tn n ( uv) rfi o n n rji l r ru a r : 6 u uE drr r iu o rrio rr, (TCC )
u  a  Y  d 0  Y- er{rnuutrr lJU:Jnonul rurert:Jr ioun' i l  1o nm:

_ + l _ , _ u _  a  &  v  u  6  , - ,  d  
Y

3. 1 o rer 5 0{ ia o cuiln :r rrn v n':'r I ilua'llfu,t o (Th e rm o - Hyg ro M ete r) l^ n cun-ntgruy d'tfl

- fi lxjl:ctfproeuvnfrt6'Lu'iirt -10 fi l 70 
oC 

raion{xn'jr lerufieirnrrlnnplol (Accuracy)

nnrnrnr6out:"irfru +0.5 
oc 

fi 25 
oc

- arx.r'l:rtr-r.r',udud'lr^Tvd16"Lutirl 1Oolo RH fil 9O% RH r,rion{xn'ir lerEril^Fir

F]?ll.JflnBlot (Accuracy) Ftnlnlnfioutrjlfru +2 o/o RH
\ l /

d l  4 J- ltnrrnrrllnvtOUft (Hesolution) uo{otuynfrti lrfru 0.1 
oC 

Lrnyn?rlif lu#lr^ivrdhifru9 U

O1%RH

- fi 'r x.r'r : n uiu fi n do l ntftu fr'r r ni o 11 6'hi rio u n'j r t o, 0 0 O Fl-? o u r.r
lJ

- f fLl iu:o{t{nnr:f iourf iur (ca[ibrate) qrur,rnlr^f i  zq.o 
oc 

,25.0 
oc 

ua, 26.0oc
X , '

nruflud'lr^Tvrdfi 50 o/oRH , 60 o/oRH unv 700loRH ornuilrulrufitd'ilnr:il:ot

l.nFr551u tsc/tEC 17 025

^ . - a r r u l3ll  urrJrroprtulG (Automatic Pipette) f i  3 rurnl nv t ou vrnoluBlorr*h:n:orzun

nr:ao!rfiul (Cal.ibrate) firj i lrr:r' l nal{ rLRvfi{ qrnyilrurrufild'i l:orlrn:f,ru
1 J d

I SC/l EC 1 7 025 fi tur n ua y n run-fl rsilr Fri{d

- iJuJnturpr 0 t frnnnn: aur:nrJ:nrfirrn:16'prtr*ri to-100 tllnr:frn: r,rion{rrn'ir

- tJujnturer t frafrfrn: aur:nrjYurjirrpr:16'neruiri t00-1,000 hrln:frn: r,rion{rrn'ir

- titf prturn 5 :rnfr6pr: arrr:nrJirrjirrn:16'ntr*ri t,oo0-5,ooo tuTn:frn: r,rion{rrn'ir
r c J d r- airufrruuqnql (Piston) unvpTrlanfrrJ (Ejecter) vird'ruiaprrJorriunr:n-nn:ouro{

-J

fil: Lf't1.1

- frf (Tip) turprnvl:"irioern'jr sO0 du v'riorfirr':tJrrJrr (Bench-top Rack) qiruru t du

rrn u na' o{teifr | uria vru r n
! & , ^ . '

3.1'2tqtla{nnFt?llf lu (Dehumidif ier) arrrr:no'o,nrrlf lutd'hirjoun'jr 17 dnz/iu
* ,  

' ^  u  r c  \ v s r  r v r  r  r r v r r  r L r  /  o r  r N  r  d o r r r l

tr

,  X - - /

-rr"-qJ ' 'v
'11 

b N'c' st'
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3.r3 zvvunrerolnrntfret (Exhaust Hood System) vir6'ruarrnlJraa ada r,riodn'jr qiruru
U

i lf i
^ ^ ^ y - . - 9 ,  v q y y  J  4  t a  i  , .  ^ . o -  j

3 . 1 4 nrueir y 5l"td n I rni o r il o ?1 Fl fi o u 1r't 1J : 1l r il Ln vr v ( I C p- M S ) fi d I u

1) f l rqlorinou (tu:ruvio) rurnnruqvioavh"ir ioanr'r  z Rnlrf lr imm: druru 10 yro

finrrllSardtilr:oun'ir 99.9g9olo l^tprn:o{rirq-prfrs,arl, (Gas purifier) vlior

rlnr,r'ri lYunrrll6'u (Regulator) tfrn Stain[ess Diaphragm druru 3 qn :v!r..J

vioeitfrrtvird'ruaunutafl afin rnriorrrrirrijpr - ijpr rrnfr6,o;ofrrqlrrfirp.r-rrn3or

tuavfi:vllaairfiiflrqJo-nlull-fr (Manifol.d) qiruru 1 qn (flrql s n1t)
ar e^-'a i-t:rr{rr,riu"LrTlu:vluriro-n3l:unrufr':u Col'l ision Mode ?ulFrn?'t].Jeyonyz )  n ]%EtnL

4  t 9 )

Lrruoun'ir t.5 nnurnrirrn: qi'ruru 2'na flnrr:rlSardtrir:run'ir 99.999 o/o
l J c

tunv/vtiofrrqltalpr:rqu riavzvio flrqrfirvru unv/u6o frr%oonf,iqu eiryil
q  4 .  o  v  ;  y - ,  |  |  y  I  v  I' trl lu:vlurirqndt:l 

nru6": u Reaction Mode ?Ju1FrFrtli lqyioa vlltf iou nrr

1.5 anurnrimn: qirurufrrqlrfrprav 1 vro l^nrrrluiardhir:runir 99 99 o/o
U c

^ i  d  &  y w  d  ,  
'

il l rir qlfr'tt n o { }.t fl Fr n : o r n r d'pr F r 16 o rl u (G a s P u rifi e r) v,r fo l r n ri'r rJ iu n r r l n-u
q q

(Reputator) t frn Stain[ess Diaphragm :vluyioatfrrtvir6'?uarrnurna an'n vl iol
- - - d -  a r  -  3 t  A Y  u  i l  d  v  . i  T  |  i l  v  d  6 l

?la?tuFr  -  u f l  41f l? ln{ f l { f l rqJ i l ' ' r f l {n?rFr :0{  tF luv l0nr{n0{rnutu Satety  cabinet

^i - y !

vt Q f] lJ I vI : 0 1..l LFt : 0 {

3.15:nrfiuvioflrql drln:crrfiuvrofrrqlrurnturioun'ir 7 anrrnriurn:16'qiruru t riu

3.16 :nrfiuaunurnfi g rYu*ulfido dru m 2 du
^  . - i d ,  o  v  J  d  r a  T  , . - ^  . . - \  o  .  v  l 0  a  6

i.r I Lnvaru:u?llrFr:o{}Jo?1naolvlu:rJrruLnvv (lCP-MS) druru 1 BTr rravTfi'vnolv,r?rno:
o  ^  v  c t  u  X  o  u  i f l  a  6  o  -  u

aru?u '2 nx 1\:0lJtnroalu:utFlvFrotJ1/\?tgr0: Q'ru?u 4 nx

3.18 tniorrir:ottv{rilr (UPS with StabiIizer) tfrer True Online r,rioO^n'ir turertririoun'ir

10 KVA [rRvar]r'r:nr{r:orlr"lfrrirffldnfurniowr*01,1fl40!ilrr]SrirruTar,rv (lCP-MS)

4  94  |  9 )  |  ^ ^  d  Y  . J  y  u

LprLi luogntl  30 u'tvr t tnvF.t0{}.r:vl t tJ0{f lu Over Load Short Circuit  Ltnv

Surge Protect ion

g.rq dri l iuvriodu (Vacuum Pump Oit)

3.20 uaanilnrafinniolilri jf l rurfl 15

500 vaoo tLnv??Fl?\arafrntfrpr PE

h"irioun'ir 250'Lr

drrdrornrirril:vrvrrt ililrn:t:"irioun'ir 4 fr n:

frnfrfrn: unv 50 frnfifr sr: qiruruodrrnvh"irioun'ir

ilrnunrvrforrJriier ru.rpr zso frnfrfrn: qiruru

' J"-
lQ''-.. .4'  

, iL,l* t"
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3 2I a,Jn njrniorfloe{ryiurjr:IfnrgrunrioI qiruru 1 qrl

3.22 nzatusrin (Tracemetal grade r,tio ultrapur grade) rJ3lrn:1:"iriou nit z frn: tunv

n:ntunSn (AR grade) rJ3lrn:trirjoun'jr 10 frn:

3.23 atzava'rulnrr:E'r1r 6'orfiorqnr:"Ldrrut:"irjoan'jr t tJ ulnftusriun:rqiu finl{fi

1) ar:nvnruxrIn:orur{rviuriirnirnior fi lrn:t:-irioun'ir t frn:

2) atzavaluulFr:o'lur.Jfiu (Multie[ement Standard) Tetuourl#ouBlorr.J:vnol6'ru

D'ttr t  As, Ba, Cd, Cr, Fe, Hg, Ni, Pb, Se, Mn, Cu n?l i lur i l r iu 10 ppm f i l rn:

kirioun'ir s00 frnnfrn: firarrr:naornniuteifir NIST qirur u z 8#a

3) ar:nvnluLrn:trutfrn Standard Reference MateriaL ,Trace element in water

nIlJlrIrr:u',, nirr, No 1,643eil31rn:h-irjoun'ir 250 franfrn:

3.24 avludr{r:or finid

1) ruvitn:totj, (Cartridge) qiruru 1 qFt
v

2) rur.iun:otrir (Post FiLter) rurprt:"irfru O 2trnr:ou qiruru

Y :
3 ) a r u pr pr qi r EJ r{r y i! fl Fr st-? o u't { fi 't :l 1 fir : fi I u rLn u : y u I u u't ?t {

U U d

hirioun'ir oo r#u

4) nuv'rnra:- i t  (Ptasma Torch) druru O fru

5) Ft-?ttuntooou Sample Cone ttnv Skimmer Cone

6) sr-riluauoo{fir: (Nebulizer) druru r du

7) ffiilatLUnflulnnvoo{arr (Spray Chamber) druru t du

3.25 afianr:tdrrurrnvr.ir:rfnrgrrn6orr{Junrrgrtvurrnvnrrgro'rnnrg tu:lronar:rLnv cD
l j c l U

odrrav 1  tp t
9

- ! 4 r A S ,

rnr:o{}ro?lnaorvrrilSrrrular,rv (lCP-MS) *nviniorfiorir{l f iulr:nt'ffnntv'l i lt 220 hnd
- ^  4  a  4  Y

5U L%tnn tFl

i ,  v  d t  6 l  I  v r 1  r  |  6 l y  |  9 /  v  d  g /  g ) ;  a u

t0{?14{u0uFl0{Luu?0{t14lJ  u{ [ ] . lzu luf i ' t5 t%{ru} ] ' tn0u [ tnvt ]?1un0{x l tQ' t14u111Q1nu:uvt
lJ

i-J !  d'  o dr v v !  r  9 w y 9' e/

1/11. lFt?l lJt l jU?lJ ' t fU[QV!lv t?\0Vl ln l : tJf l0U:]JtQl14Ulvl ' iJ0{ nun. QLJf i r } .n: t l t t { rutnelnn0{
U

I d ' A A

0 ul{tJu:ufi11Dtl'.l1\

a
- t  -

3 rlr.iu

druruoLir{au

v

qiruruodl{nv 2 isu

A+ .

5 .

1;. ''
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6. ritrafror:-rrj:vriunrtutrrl\rnior odxriou z fl riuorniusr:?qYr nru'tudxlrnrd'rncirr
9 J 9

9 ) o

e v Fr o { ?l t n r r n :? a fi o r tJ : v S vrBn r vr n r :vir r r ur o lln6 o r rry io l ulufr fl : t u a v rd u pr

nl:n:?aaoru6'r"t#r6'rurirfi nf n. irv:rr t,rflTv uv 6 rfiou yrnrfrprrir:nrfiuyru
c 9

v  d i  , 6 1  y  I  a  g l  9 /  o  |  9 - f |  4

olrtuo.:arnflt:tu{ruunn t'.rlJrurto.rvnnri%olu?JrJunr?v:orffiuutri"Lr,r:"i lerutrFprrnrrr"tnr
U  c r  I

v v
U A

vt{au

7. lSrivrBlorfir,rrTtfio:n:0{uan{nr:l{Jurilri luqiruilrurniosfioyafioul4rlsrrruTar,ry (tCp-Ms)

a u 9 / a S

ar n! :uvt tJ tJa n Lfl u Ft:{
U

-B-

*16****xx*J(******x*J+Je)6**.**)e**J()e)6)c)e.)(*r()e-t(J(t(J()6r(*.*-**J(J(

uo

n 0 { n ? u f] }.r Fr tut I v\u I
9 9

nr:f  :vr-Jrei:unl^nrn
U

, I J , '

\ i ' ; '


