
{ 1 9 ~ 8 ~ i ~ G l 9 1 0 9 9 1  (TOR) 

nis$onqsl'm4nis8nMi 

slum3 m$~~e:ne~l ina ieuvo4u~u~1dn~~l~Yd~~l~ in~4 iiuau 1 qn 

1. naiutdpaui 

aioikimfi iIdumdae~iw5~n"wnm:?wai~1inw~ AiiGunisnou5ninis4waiaiaw~ Z 
" 

wa"ngwsflqlus:6'ud4y~iw? s:ih~d3yyiFw iaa:d?%yiian nsu:?wui~ianfl~AiaJuniswiu 

ma'ngm ~a~ldsGwuimKningw~uioii~R'oa~e~ n i ~ ~ w ~ i n ~ ~ m ~ ~ d e i ~ u ~ n a n i w ~ u n i ~ ~ w n i s ~ a u m ~  

aou dea$udaud i~daum~s lun i~w"wu i~~na i~ ln iu i~oeeaGm~~dsun i~~n~ i  ninmbngfls 

k n i i a  

~~s3.lnmnwqu~~aa:~ind~~~1~~i:wi~luma"nqw~a~fiqw~i~n~~~l mijdsataw8eu ~m-rnij 
d 4 -  pnanmn~~u-m~esuoa~n~i:~ o"ir~uioso:ie"o9ni~w"o1ui11a:d?ud~~niqGaunisaeu 1; 

a o w n a " e s b a a i u i e s n i ~ n ~ ~ ~ w ~ i m n s ~ u o i i ~ i o a ~ ~ s  m2~w$e~#wiqdn~dd~:nouniq~suni2 

anu1uwa"ngm~~~ndia n"aiduwKndi$y~~:9;ii~d6didqzn~~d~niian"uqn~~a aia:nsnaiuaiPnTn 
d cia ~ufli~a6~s.u'wn'uma"ningns~inamGum~dn~i8uwunaiu~na"1~a~~u 

2. %fld=i:naA 
A .ud iwo l~~duqdnsdd~~nouni~daun~~aeulu4~i  Practical Applied Chemical Instrument 

Analysis ?"dl Practical Instnunental Analysis %"l Practical Applied Chemical Instrument for 
a- 

Enviromental Chemistry 1 6 a : ? " d l l ~ 2 9 9 i ~ ~ l m  W ~ O W O ¶ ~ % & L ~ O ~ ~ ~ ~ P ~ ~ W  



4. s i e r aaGanua r~ma 'n~m:  

4.1.5l~a:$fln$a!d 

ldu~n~o~~o?ms;:w"'wiJ?uim~i~vdwdia q $ ~ d ? p n m I Y ~ a  $ammsn4,nsi:w" 

Fwal~~1a"nms?ansi-w"~auszuu~Jna1d (Flame) iia:szuuiainsildd (Graphite Furnace) 
dd P, 

w s " e u ~ ~5tm~o~t~ais~a~iia~RaBw~uGi ~$una"mfil'mnwIwuiws~iu  so 9001 Fwa5 
v l  d 

s:'~~unau~u~i~ds:uaawams?msi~iZaaifl~asnouGai~of w?ods:uaawalmnsw 

h l n t o d i l a z i n + a s f l ~ u ~ ~ a ~ w ~ f  W ~ ~ U ~ R $ O ~ W P P I W " W ~ ~  i i a : i ~ ~ 8 d d 8 U R ~ l ~ R 1 ~ ~ ~ 8 ~ l d  w ? 8 ~  

g d n s d J : n u  646 

4.1.1 l f l + o ~ ~ ~ 8 u ~ n l l ~ u . a o f ~ . i i u ~ i d n ~ w s ~ d ~ ~ ~ i w 8 f  1 lfl<FI9 

4.1.2 aitwi4aos:uuiJaaId Biuau 1 iwi 

4.1.3 wiawiZaus:uuiminsiIdd Biuau 1 a w l  

4.1.4 afl~as~w~is~aiasdisdi'~~unis4ansi:w"~nudw~u~1"~ 1 i n h  

4.1.5 .gaflau~uiln~ds:uaannnis~ins1zdwfouini~dw"uW"wa 1 .gm 
& 

4.1.6 i f l78ddaUflma~3iasdld6a~fl$~I~~~fl9nd (Microwave digester) 1 i f l i 8d  

4.1.7 intoansasi lZ~u?~n<~i~~uint~s4insizWd I initis 
d d 

4.1.8 gdn~ddsznaulflsed8u q 
* ,  

4 . 2 . 4 1 0 ~ ~ ~ 0 ~ ' ~ n 9 1 ~ f l ~ f l . u ' ~ ~ 1  

4.2.1 an~~~esrneuGn~lauclte4'~1%upd~1dnbrns6d6nl1rne; 1 in%s i s i ~ n G u a ~ Y d 6  

4.2.1.1 s :uu~i~~5uiaaai~uu~udi i ia ,~~  (double beam) 
d 

4.2.1.2 s:uUllUniLfl4 (monochromator) L ~ U M ' F I ' L I  EcheUe H?BL~YY Holographic grating 

'W?e)il'II'II~zern~ Turner 'WiOliu'FI Ebert W d ~ ~ ~ l u a ~ ~ U ~ ~ ~ ~ ~ ~ ~ i l  1,800 l t h / ~ ~ .  

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ a ~ d ~ ~  190 - 900 u i ~ u ~ u ~ s ~ ? a n ~ i a n i l  S ~ P J I S O ~ Q U  

flaiun~is'uasdiiiad1ZFwaBnFuCZ 

4.2.1.3 Zszuudfu~ir?'t-gt-gimsunau (background co~~ection) Z ~ O H ~ B W ~ ~ L P ~ B L ? O P I  
(Deuterium Lamp) PI?OLIEIEI Zeeman M?OLIUEI High-Speed Self-Reversal 

4.2.1.4 ~ i 0 n ~ 0 u s s ~ ~ l n a a ~ i ~ d ~ i ~ a s 1 ~ u " a u n i i  4 ~aowwfouiiW Fau~swunauqu 

nisii~iui~;"sldendiliw~siaa~dQu"~lluadi1iasI~Tau5wFuGZ 



4.2.1.5 ~ ~ ~ 1 ~ 1 ~ 7 ~ 0 ' % l ~ g g l t l l  (detector) I ~ U M W B W P ~ ? ~ ~ ! ~  (photomultiplier tube) ~ $ 8  

I~ULLEIEI Segment Solid-state 

4.2.1.6 ~am~esa~ui~nuss~ Atomiser ~aimsn~dd~u~wndniaazels"~lhaiw~s 

Bumer IIRz Furnace 1; 
4.2.2. ~~tWi~3~s:~utdaa?d (Flame AAS) Biuau 1 am ~31ernzi~nnn'd 

4.2.2.1 6RlIWl (bumer) aluisfld~uii~im~snaiug4?6~~0~~aiwi (burner head) VUIW 

loo ha"iuws Biw?udaa?doirn~ 1 B~~T%;u (air / acetylene) ianzvulm 50 

&7a'Ium~ 8lw?uadaa?d?uw?aeen?~dn" I e:IT%'?iu (nitrous oxides I acetylene) fii 

oinlawz titanium ~sa8ua'a~wurnudenisn'wni~u 

4.2.2.2 i 7 ~ ~ l ¶ J l h %  (nebulizer) IE i : f i 89~~f l17$2 ia~h  (Spray Chamber) f i l ~ l n % ~  

wuwiudems5wnieuueqaisazaioynaQw 

4.2.2.3 9szuunauqudnsinislwaveqain"aldeiwa'qiLazain"aa'umielaauudwFu~Z 

4.2.2.4 ~~zuu~auqum~~i~iuue~nis~~11azKuaelaa?ddu~auu6m~u% w?eu&~ 

s:uunau~unaiudnew5uaa~zd~~5udum~i01unis1$~1u iiazaiuisnwsaoaeu 

szuunaiudnsm~0Fm0~4~e~d1~ai11az~qzuuwsaol~nszuunaiudnemhiuve9 

1~?0~1mudwlu~Ztdei9ml$i~?eq 

4.2.3. tniawi6aer~zYutmn3i?dn" diuau 1 im ~sisazadonm'9i 
9 

4.2.3.1 iqzuunauqu~~w~~1iazaiuis~~~FYels~ansu~mw~59unis1finaiu?euves 

wnownsilddoin~t!4w~Bw"e~uud~ 3,000 e.aa(7avalGoa aiuisn&Fdsunsunis 

%~sizwTbqqqmds 12 szcu wwfeplinniilrazaiuisn~qianiniqfii9iu1~iidnz 
9 

u'Pdmournsnauqupt!4~~9 
A a -  d d  .u 

4.2.3.2 ~ ~ z u u ~ i w i e ~ ~ u a ~ u ~ ~ n ~ t ! 4 ~ 1 ~ u a ~ u i ~ s o s u e a i n 5 1 z w  w~m:uuZi 

wqufiuu~u$a'aln~o~aduszuu~m (Recirculate Water System) 

4.2.3.3 ~ s ~ u n a u ~ u n i ~ Z ~ n ~ ~ ~ ~ i ~ a m u I u ~ a ~ w n s ~ l d ~ a ~ a z m a u ~ n  
v 9 

4.2.3.4 ~~zu~1flauqunaiudnem~u1unisfiisipdd~d naiu~u'paaia:m~lwave~Jiw~e 

~iuna~u~uvloqarn"a wihi~dYd?% B~w~Gve~iawiq~iuld4i szuuwsa~14ns~u 

wdoaduves~winsildd 

4.2.4. an$esmnms~aedisdin~unis5m3izPl%no~n~u~ dluau I m$ed ~3ioazdonn'si 

4.2.4.1 6 n i ~ I ~ K a e ( i 1 ~ a i p l i ~ ~ u s s ~ ~ a u a i s ~ a ~ e i i ~ ? ~ ? P ; d e u n i i  50 8au imzmpnsn 

reagent 1; 
9 

4.2.4.2 a~ui~~~~Fels~ansuni~ii~~uluszuuFw~dwFuJZ 

4.2.4.3 9saun is~ i~P l ' a~wa isaza i~1  ~iwfums3ansizkFwunsildd 



4.2.4.4 a~uisn9;i~nis~~?uuaisu~ws~~u~na~b~#u.u'udis q bnu5nTuiC 

4.2.4.5 ~ iu~~n9; i in~~a~a~idnaiu i~uu"uuo~msa:a~aFnu~~Suf i i  

4.2.4.6 aiu~~n~nai~aaiutln"1uias 2 - 70 1uInsa"ws I n iana " i qn i i  
& v  =, 

4.2.4.7 6~ld~~~~U~~M8I~~afi~d~lnf~9~1~6l:pl" 

4.2.5. qnnau~ui!a:ds:aratlwani43i~ai:d di~aau I i n  ~>iua:Gun%6 

4.2.5.1 BYd~~1n~unis?msis~~l~a~u9ussuuZu~ws~nM4uIrnad alulsnnaplgu 

daifltadila:qdnsd3auiJdssuaaHa!d 

4.2.5.2 rnmsnnauqu  i6u+ar?a nus~uwailn~~un~Fds~1ns4~nis~iaiuIn"~tliu q 

nod"im'isluaaaiduat7u 

4.2.5.3 fliln~n~~am~wanis?tni~:w" n3~dunns.s iu 1 t n z ~ ~ s ~ s n ~ ~ 5 ~ l i a : o ' n ~ e l i ~ u ' ~ 1  

n 1 s s 1 u s i u w a l ~ w a l u ~ ~ ~ o 1 :  

4.2.5.4 Gqn so~mhvare ~~1~1~'~1~lna~1~u1~a:d~~uan~n~ap~B~s:uud~n"i~nis4u1nad 

~u2wf i : a~u~sn l~s~uZ~oe i i s~n$asm~un~wp I~~  
- 2  

4.2.6. tn$a~da~lao~erhsdia$a~ndu~arhn~tad diwaw I bw$es i~iera:lSernnsw 

4.2.6.1 1 ~ u ~ n f a s t i o u n a i ~ 6 ~ a 6 ~ s  mu~sn%Jfi1&qsqnlJu"~u64i 1,400 %p7" diu 

was3~1uaGimueqn3:duwa"~diu mu9$na1u6u~aqn?JJaun i i  1,000 psi aiu1m 

~ a ' u q ~ q f U ~ Q ~ % u  vessel tl&jqqn?Pj60uflil 240 89ffllellai%JI7 

4.2.6.2 alulsnflauqunisfiislul6a:r6nnsnls~lslun"a~s:plpl?u~n3~ds~%n6~~~uu 

oalaanswad~n$~Pnw~ougamlsseiauaa1adaa~;i~~aund~?uFnsiad lia"?%ns 

u ~ ~ s ~ i u l u m s d ~ u n a i u n i ~ ~ ~ ~ ~ a u  

4.2.63 ~ i : u u n a u ~ u n ~ ~ ~ n ~ m . w ~ ~ i 4 i i ~ a w ~ s 6 ~ ~ ~ a l a e : ~ s ~ u n a u q u n i s ~ w n a i u  

6u 

4.2.6.4 nlm3fl~rni~i~a~f0ll~n~an0in~!u~nslad!d 

4.2.6.5 m4n~nn%~~~~n~sf i i~~u~~a~aPln~oa11az16~~a"t lW 
d A d  

4.2.6.6 mu1sfli0~u~iuasnells6duqdflsd6"aa~ul~~nauPlufl1s9;ilslu~uoslfl~os 

luInsiadl6' 

4.2.6.7 w ~ ~ ~ a ~ ~ n n ~ n s ~ d u a ~ n a ~ ~ d ' i d ~ ~ f a q U ~ ~ ~ ~ . " a l ~ : ~ i u l s n l ~ u ~ ~ m s a " m ~ d  

4.2.6.8 ~~wufiinais~i~u9w"n'u~a~nu~~~ais~a~oii~uiwfau~u~ainfa Tau 

n~~~oneiaua~si~~a?iBa~~n.wta~~ni~u:u~s~aan~ifl6ain$a~ ~~a:? i las lJ  

s :uu f i ina iu t~ua inmouan 

4.2.6.9 ~~:uunisda~~u~~aan6urn~~uvadd~i i~o idSu~~~a  
d 

4.2.6.10 t$afiinis(iau6a~o66& ba~flsesa~mssls:ui~lnaiuGun~ulu Vessel eon lA  



A v s, FwudYi&sun R O ~ O I  ~ ~ f l u i f l ~ a m $ ~ s ~ ~ ~ n a i u d a ~ w ~ u 1 u f l i q d ~ ~ ~ s i u  rllsgI~siu 

aiui~nd?u~aiuitqs1uflis~weiniani~1lu Fwunw(iu$wdiselZ 

4.2.6.11 d ~ ~ ~ ~ a - ~ ~ w s 1 e ~ ~ R $ ~ ~ B q z u u ~ ~ s ~ u i ~ e n a i u ~ u q s n a ' i d f l ~  

4.2.6.12 n i u ~ u ~ n $ ~ s ~ i u i n ~ f i ~ d w u i ~ n i ~ ~ m n i e u ~ t a : ~ i n a i u a z ~ i w ~ ~ ~ i u  

4.2.6.13 iZ?unisT"P1~as~aiudaew~uuinuiwsgiumna 

4.2.6.14 ~a43m~a~rnuisf i l~~~nIds1i~u:u~q~ (Rotor) Y $ M R ~ U L I ~ ~  i i ~ f i ~ t o r  

muisoldwaewus~?ai'ddaedis (vessel) ~s~;iisina"ai~wPrdoniqfi'nniau (PTFE- 
a aa 

TFM) ~ ? P ~ W S  100 uaaam Beii9d~1u 16 vessel 
9 

4.2.6.15 aiui~filktaai cool down 26 
9' B 

4.2.6.160iwld Vessel ~ lpnTnwyul$360 esffi dslXga'aadisai~nsn~fltioulnwafils, 

i t a z a h i a u o  

4.2.6.17 ~ ~ ~ 0 1 5 ~ 0 f i ~ ~ g m ~ Q 4 ~ p d  Vessel v f l ~ ~ 1 8 ~ 6 a v  Infrared sensor Fweaiuiqn 

w q a o % 1 ~ m w ~ 4 q l Z I u i a 9  20 -400 esa i iaa~i iuf i  

4.2.6.18L$U~a~~n's~dd!Z~1~7~1~ IS0  9001 

4.2.6.19qdnsdd~:fleu 

4.2.6.19.1 Vessel "~~i?@l PTFE-TFM Vulw 100 ha"a"fl5 wun3iUhipdlg 1000 psi 

itn:wupmm~4qsqwYd240 e ~ u i i a a i G v a  n s u ~ w ~ a u I $ ~ i u  diuau 16 qw 

4.2.6.19.2 Tw~i(uffl~iCh% diuau 2 qw 

4.2.6.19.3 Kayboard t ? l ~ . s ? u d € I ~ ~ F ~ g a  4 1 ~ 1 3 ~  1 h 

4.2.6.19.4 H'a5wnaiuCuitnsgww;B Qiuau ariisa: i Gu 

4.2.6.19.5 66fl$~~~au~~tiss~~fl~~:itfi~ddl (Stabilzer) ' uww!%~~€Iu~I~~  5 KVA 

1 'qw 

4.2.6.20 ii~~uni~~R~~ita:1n~uspIniq1$i~$~~ttfiio'iw6iduuaipIiqfilI~~iu!~ 

4.2.7. iR$84n4891t~flU?qn% $l'W?~6R$B9?6~41:& Biua~d 1 1Fl$89 ~ 4 1 0 a 3 % J ~ 1 ~ 1 4 i  

4.2.7.1 t~u"ll~7e~6i~adlMiu6~$B98zw~pI~f16tBur11Bi~~u d5:nauZa028fl5es 

2 7 3 u  ~liwhflsa~aiflia6l~:t?iw?ufls~s6t%o:6aw'~u 

4.2.7.2 'pfl589FllflI8 ~ ~ I L I I ~ Q  drain ~ i ~ 0 n 5 ~ ~ ~ ~ ~ i d ~ d ? ~ i ~ ~ d i d f l 1 ~ q l 6 ~ ~ ~ : d ~  
. d o  
WnlWuR 

4.2.7.3 'IIwfl~~q~i%axa~~u~q:neuZau~8n~~~i~d~:~wi~i~ni~ns~s 99.99% 

(0.01 l p ~ n s e u )  

4.2.7.4 B~aiaude~~ulpjIX~daald~euna"EI~Ciuilu~~"slln"n 



4.2.8. pdnx6d3zneuan$es 
d dp, r. d 

4.2.8.1 H ~ ~ W ~ ~ L Q W L L R S V ~ ~  Hollow Cathode Lamp "U09Ulf aduun~~nua:u6fl~~q 
Q aaflsi-d AAS ~ iuau? i$ in i i  8 HR8n 

4.2.8.2 a i 5 a : a i u ~ n n 5 ~ u i Z 1 u ~ ~ l * o ~  niu~Gnv~~na~rn6i~U"rn~iaq 

diuaul i i in i i  8 uam 
9 

4.2.8.3 Graphite tube VQPl High-density Graphite tube 10 ?U VGR Pyro-coated Graphite 
d dp, , 

tube 10 <U l l la3 ' fh  platform l d ~ u H ~ l ~ ~ ~ ~ E l l f l f B 9 ~ 1 f l 5 1 : d  dipdn!  5 $u 

4.2.8.4 ~s:uu~ma~a:~:~nufl~u11a~?8ai~ (Exhaust H O O ~ )  Biuau 1 yn 

4.2.8.5 afl~e9<rnoiflin (Air compressor) wf8u~mn4898iflin diuau 1 yn 

4.2.8.6 i l t?ao%n~~u flai~~u?~Wf99.6% w~~u<~~aa:pna~nIiunaiuduaafi"a 1 ym 

4.2.8.7 t~fi"a?un~a88n?n6naiuu?qw~ 99.5 % w~8uG~aaa:wn1dTunaiudua~n"a 

6iuaui yrn 

4.2.8.8 L~fi"R81;n8~fl'2l~¶J?~Wf 99.995% ~f~u<~iaa:uin5dT~lflaiuduaan"a 1 qrn 

4.2.8.9 9 ~ 9 ~ i U f l ~ i P I f 8 U ~ U i  din%I%?u Graphite Furnace Atomizer T ~ U I ~ . !  

~a'n6a4aZua fi'uan#m?ansi:d 1 v m  
u * 

4.2.9 ~1~u%aa~e;w~auo~niw LCD u~ain!d6inii 20 Ga i I n  B~ianzatonn"sB 

4.2.9.1 '~~aud4:uaawanal;rialulialiuu1di Intel Core 2 Quad processor i i l ~ l u  

hunaiua$alojiinii 2.4 GHz, 4 MB L2 Cache, 1333 MHz FSB 

4.2.9.2 i j ~ i a u n a i u < i ~ ~ f l  kluu RAM DDW Iojiini, 2 GB aaaevenul3idaer 

n i l  4 GB 

4.2.9.3 Haiddisk lluu SATA ~ n a i u ~ ? ~ $ l n i i  640 GB ~aa~aiua$a?i i in i i  7200 

4sudDuli 

4.2.9.4 ?i DVD RW ~aionsodiu~ta:i~uu~~dul~ 

4.2.9.5 wiauflaElq~lfli561~~9~a NVIDIA GeForce 9300GE 3D PCI-Express Graphic 

Card 256 MB 

4.2.9.6 BasrnwZ LCD Zvuin?ii ini i  20 A 
4.2.9.7 ~ ' b ! 8 9 ' # 8 ~ 1 5 1 1 ~ ~ 1  ParallelUSB ~$iin'il 6USB 

8 d 
4.2.9.8 L R $ D S R B P I W P ~ ~ R ~ S ~ Q D ~ W  :iua+m ata-iuia u~fl*aqwwuiZua:u 

4.2.10 I A ~ B S ~ ~ U ~ H ~  Laser Printer 1 2" 

4.2.1o.i w"uw".uia-dl 

4.2.10.2 waiu~$aluni4w~uw1oj~inii 22 a~dudeuii 

4.2.10.3 f l ~ l ~ a & J f l  1200x1200 dpi 



4.2.11 tn$axiic6aqYvMi (UPS) uuin 1 KVA 12" 

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

Reset circuit breaker, Power personal online 

4.2.12 in$aq~au~~1iic69~unc6c1iar1~Ai (stabilizer) uuinYaiGaern~i 15 KVA I qn 
w 

i%iaa:duntiqi 

4.2.12.1 nauqui~a~iarm~waZaa~:pJuS~maa 

4.2.12.2 a i 8 n s o i i u ~ i ~ d ? d j i ? ~ i i i n j i  1,600 Tm66~qls:uu~Goaidm 

?o;iln412 {a nauquiiss6u~maiinaiui$odm5d k 2 o/, 

4.2.12.3 a i u i s o d f u i i ~ a ~ ~ ~ u ~ ~ d ~ i ~ ~ i a i  200 240 baa6 

4.2.13 6 ~ : $ l M ~ ~ ~ 1 9 i f l ~ B 9 ~ ~  1 lpl 
d 

u.uuimwoiwsnn"uin~a~a"~nsizw"~inai~~wudanisn"mniouu i~a:Znaiuwuw~u 

4.2.14 ~ ~ r $ i n ~ u a i s ~ n t a s ~ ~ c u a a ~ a  lia:an$aq~old 1 p 

~.uuinwaimuid~:ai~~n$a~nouw"ai~oi iia;in~oosw"uw"wa 

4.3 ~~auYumstaruaslR1 

4.3.1 ~ 1 i G u n 1 ~ ~ m ~ ~ a i a : ~ n o ~ s u n i 5 l . a " 1 n ~ e , ~ ~ i n ' i ~ i 1 ~ ~ ~ ~ ~ u a r i u i s o I 3 ~ i u ~ ~ a n ~ o ~ ~ ~ a ~ u  

o i l $  

4.3.2 ~ ~ ~ ~ 1 ~ 6 i ~ ~ ~ a ~ a d ~ d s : a u n i 5 o a ' n i 5 u i u 1 n ~ ~ d ~ : m o u ~ n i i o u ~ o ~ u . a ' u a ~ d n b ~ ~ b d b ~  

~ i m o f  a4onaiudu1~1unisu~ni5m~~ni5wiu 

. 4.3.3 ?u"~lels-ii~l~mniw~ain$a~a$uiaai 1 7  iia~?~d~:n'Pdnis40u$i~~rna"~~um5cu:1aai 
d 

?uds:Ru~ ~i~a:%u~:w~i~iaai~uds:n"u$~iuZo~ui~~a~i~narniwin~o 2 nfddog 

4.3.4 @G~nlsI3dlu G1u-m 1 ym 




