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unsfasitldlunisiSeunsasunasifodningrrans msnagey n1smaaes ANUFTR il
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LyaufiRnmsaunsianmsseuuiinaniesiunsinnsves fuwasth wioufiads Ysnause

1.1 Adesgeshathaievuinailulasiau 19 910,000.- um
1.2 gneSesuenanuulqvisvesansduriduuusnlua 1 9 1,910,000.- ym
1L3gausvananalasiaindinuazyaussuiana 1 9n 950,000.-U
AU sEuasdunsisensevindluana
LaspSedfleansimuBnusquasarsiuiou 110509 4,400,000.- ym
Vanadesunnsemaiiansldinsunatasin
1.5sn%edlelnseimuSinusinuarlaneiemaiia Aas 1 \paq 710,000.- u™
1.6.p3edimsiiielo(Raw fiber) 11389 480,000.- um
L7ipfesnumauAsewulilaswan ssuuiadfmady 110384 1,400,000.- um
1.8 ganTesdlousnanstiuigviseislasinlnng il 1 9n 330,000.-U
1.9.difiuansiafivuulivie 19 680,000.- um
1.10.nseeqanssisziulasluluuiy 1 9m 550,000.- UM
LiLyanenwdianlalnida 190 500,000.- UM

L12gndoeiedndmiumunumsBunidfmeRBmaeil 190 180,000.- um
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1. rSesgaslulnsia (Block digestion unit) $1uu 1 90 TeazBendeil
11 msawaa‘lu‘lmsawwuafm‘lwmwmauaﬂmwmmwau (digestion block) hanegiitidey (aluminum)
aunsabinnaiougegalitosndi 400 swisades
1.2 annsedesamsiatldntarlivionnit 8 fethe Tneldfuvaeniesng (digestion tube) vunly]
vounin 250 fiadans
1.3 § Insert rack ¥innegfiidey ﬁwwsu‘lawaammaamﬂaaumaa.,mn'ucuumwumaw fdnwauzuuula
W 4 fy ﬁaanumsqmlﬁaﬂ'nmau‘ummmu iFuiuasauiurteusgdutnets 2 fu duwid
Fomiein (inspection window) dwsudunuiidswesiregnevmeyha Iﬂﬂlummanwu
1.4 yasauilensa (Exhaust system) Usenause
1) visufiasauilense (glass exhaust manifold) Wenfiuviaufmieuusiusulensafivhannuds dwsuln
Unvasniiogng
2) gaywilensmusenaveglunseuaumuad (Stainless steel) wiauyiu 2 ma Viwsgauutuawdou
wianasenmunsa dmiuldeusetussuurhislensa vnmwaumﬂlmw waziAReutneavmn
3) imnsesiulense Jostulensavenarwumeeglitosnin 1 8u
1.5 fgauvaunin aﬁamn'lﬂumus'mnwmmtmuqmnnma‘lwmmmmuwun’nwuawaa"qmmnuwn‘lm Tngdl
anvzu.,LﬂuIﬂsaUsvnaumnmmm 2 ¥ drevssvdniuiivasiodmhd K
1) $uil 1 dmSunvauin Insert rack wiouviaenisg s BIEsaud s uaINTIgeY
auysaiud snritesesetndliiduriounisndu
2) duif 2 dmiunyasulensa varsevSewieuasiiatig
1.6 iivaendiagvvualiivfosnda 250 faddes Swoulidesnin 16 viaen
1.7 fiviewia 3 e (Water jet pump) dwiSusaidniussuniiteteidnlensmuedou Sumitesnia 1
du
1.8 fisvuutiastunseualwiiuiiu (Excess current switch) nscunsuLLa‘lwﬁwmm‘lm’msaugamu LN
finn1svineu
1.9 fiszuulleatugamgiigaiiu (Excess temperature protection) favdramsviausnlutd dewnden
figaumgliguiu
1.10 Tl 220 Taavt 50 ledia 18
1.11 l.i‘luméaaﬁaﬁme“mmnu‘%ﬁ'wﬁ‘ls’u’%’uu’msmu
112 suﬂﬁununmmwaﬂwaLLavmsﬂuasnmmsm 21
2. \deendululasiau (Rapid distillation system) ¥1uau 1 yn swazBeasiail
2.1 wResnduannsondumusinailulasiaudessuusmlugs (Automatic distillation) 4



2.2 Wsvvunstdaletwieumsimhdedovdsleth (boiler) lumsnédunuusalui (Automatlc
steam generator) lael8ninas (heater) \uslvirusou Tneldidsiwinbitiosnda 2,200 Yo e
Ussdvsnmwlunsianusouiisings

2.3 anmsonduuiinallasioulglsitiesndn 99.5% (Recovery rate >99.5%) flfanuusiuga
(Reproducibility) laitioendn + 1 % Ltaummsmﬂﬂq‘luimmu‘lﬂmaﬂ (Detection limit) Litfesndn 0.1 mgN

24 mm'mﬁsusuﬂumsmamlam‘l.c»’fluuaam1 10 - 100% Lwaﬂ'mﬂumsmamlam Wimngauiuszuy
muuuu"umu'maawu‘lus.,wmmsnaulm

25 amuwsamuaumasvwama uaRaTuRBUMSYTIUILENTe AIUANMIYININlagsEUY
lulaslusivaed

26 mmsamiﬂsunsum'sﬁ'mu‘lﬁ' il

261 wSmnadumsiuwiteidesldeeies 0 - 999 finddins vSoagluya3 0.00 - 99.9 Junil

26.2 mﬂ‘%mm‘lun’usmuwn‘lﬂamauaa 0.999 fiadidny maag’luma 0.00 - 99.9 Junil

26.3 mmm‘lumssaminau (Reaction time) lniaenaiiae 5 il

26.4 mnm'lumsnau (Distillation time) leiaginstiay 5 wnil

26.5 ﬁ"mm‘lumwﬂmsa aneluvasndiiagngia (Suction time) Iéagnetios 1w

266 mmsnmumuavmmsa.,mam‘lﬁlusuvu Manual UWaganNInRNA1MIESEUY Manual
svwmwmsmwm'm‘lmamauaﬂ 19

2.7 fissuuhvaaiiy

2.8 wdosnduanunsaldfuvasninanvia (kieldahl flask) sunaliivieenia 250, 500 uaz 750 Haddns 14

2.9 gonduiuussneudewindu (Distributor head) ¥ianuda wargamuuiuleweulanile (Distillation
condenser) fidoufuvietile wiaunmsesiuansiedl (drip tray)

2.10 mmsaommnwmamnmaaua{lmnumsnﬂnsawmmsmu (Plastic housing)

2.11 fssuupnaaende deif

2.11.1 usv'umﬁmmaumwwﬂwam‘lun'rswn'ml,tawuaﬂ'muuwu'ma (Error message) ma‘lm'«'hsmmm
avaaeumsRaund liludesiy

2.11.2 fiszuudSussiuanusuluvaendy {]aanumsmaummﬂaunau

2.11.3 fivsvgliasfueSouiinmelu aunsode- Dl IﬂﬂmwquﬂmswmumwsumL“L‘Jﬂ

2.11.4 fszuulerh (Steam outlet) ietatsusrmFuEiomelurdowdmleth (boiter) fimmiiulege
Wiy

2.11.5 iefesarlsivhnmsndudielifivasniogslussuy

2.11.6 sTUUATHABUL MLy Tgaglivhnummiwsedulisswuhnivietoems

2.12 i interface dmiuiensiatugunsaiiaale

213 WueSedlefindrnnu3snitlasumnass

2.14 gansolglwii 220 Taavi 50 lewda 16

2.15 Suussiugunmeglvduarnsquainuiaies 2 9



3. iwdearhdnlens (Scrubber Unit) $1u7u 1 #ides Teavidondell
3.1 nwaszaly
3.1.1 Iassadumeusnwdnnnlaveaunuadl¥atiu (Stainless Steel) duaniidadmiundoutnely
azan Sanliviesnin 4 de vune Litfeendn 330 x 470 x 1110 Hadwms
3.1.2 Tassaiunelugreinlavaunuadlatiy (Stainless Steel) sunlaitiaandt 330 x 300 x 255
fafwns
3.1.4 ishUavhanlavzaunuadl3aiia (Stainless Steel) vunliitioandn 1.2 faduwns
3.1.5 viedmiuidmiidnedeuasviothdussnanintomiomndih s Y5 W5 (HP) vunalsl
19N ID25 x OD33 Naduns
3.1.6 adumunalaitiosnd 12 ussh (HP) fvunsm-sg wisuyn Water Jet Pump litioendn 2
9 WeriliiAnussmalanse
3.0.7 fiwnaldansiadl iadnlonse aunalitiesndn 2000 fiaddns Sdliviesndh 2
3.1.8 fiviedwisudhethite vunelsitfosnda ID6.5 x OD10 fiadwns wazauenlitdesndn 50
LYURLURS
3.2 seuuvuieum
3.2.1 fiefiedln - Yadunbmdon Tnwanmansmsvinuesdnh
3.2.2 Yunhudusuununse - dns Snelitoeni ¥, usedh (1) weduyaliinusegn
3.2.3 angsienmeludumenumsiansausesansed
3.3 figiadialwl (Circuit Breaker) Yasfunszualwiindu Wseuulwin 220 Thad 50 w5ad 16
3.4 Sulssiugunwerivauasnisauadnuiaes 2 ¥

4. Lﬂgaeﬂuqmwgﬁﬁ1tﬁu (Cooling Bath) $wau 1 yn eazBendeil
4.1 dnveuiialy
4.1.1 Tassasmeusnudnaintaveliaily (Stainless Steel) susaidodmiuindeutngldasain wum
litiaendn 550 x 430 x 900 Hadwns (isude)
4.1.2 Tnssafnnelugravinnlavvauauad!Satiu (Stainless Steel) vunalitfosndn 370 x 290 x 300
fiadns
4.1.3 melusraduwuuldendinnelitiosnia 370 x 290 x 300 Haduns sesreannsadreviang
dzanlidng
4.1.4 ywwnnugeniivSunes Livesndn 30 &ns
4.15 i‘iamusaudwfsv’u'lmﬁa%’nwﬁzﬁ’umwmﬁusauq 819 danumunbidesndn 30 Saduns
4.1.6 fehUavimnlavivausmuaalaiiy (Stainless Steel)
4.1.7 fviedmiugheriiia
4.2 ssuvvihanangiu
4.2.1 fidindiln-UaTes wioulwuan@auzmsvhaveusses
4.2.2 luawesnoumsawes vuinlitiosnda 1 usei(HP) (746 Watt)



4.2.3 Wansvihaandu wiin R22 wsednin
4.2.4 pesaduvhnnvewnmisenni
4.2.5 Sifpygyauansamusn Vi uTenoumsAiges
4.3 SPUUMUANUNYT
4.3.1 fiszuumunaugamgliduwuy Digital Control Ima'[«umsﬂsvmq:quuLﬂuml.awmmaa fianw
Lana's‘lumsmmuamnu (Stability) Litiosndn + 2 ssriwadea
432 maammﬁ’lm’m'luuaﬂnm 5 svnigaded wdsgamgiives
4.4 szuuvyuiewh
4.4.1 feindWn - Vodunfmdey fWuansaomuemsvhauvestinh
4.4.2 fimdnlia - Yn dmiudailidneuen
243 Juvduuwuy Centrifugal Drive Pump %3afinin
4.5 figaderiuligauasiosiunszualsindaegiumiusdos
4.6 umvunsaa'mmamawwmniamaumutaa‘lsauu (Stainless Steel) vumliitasnin 25 x 35 wuRwns
Sunliiveenda 1§y
4.7 Wszuulwih 220 Taadt 50 @5es 16
4.8 Sulseiununmeslvauasnisguasnuieies 2 ¥

v . ° ¥ o &
5. geuaruseu (Drying Oven) $1uau 1 1wSes easiBondsd
5.1 Wudovmufeudwivsinde 7 nannsamuaugamgilalivesnda 10 - 300 ssn-raldea uasanunse

ol

agamaiilumsvihnudumhessviisuladly

52 muaumimsﬂum'w'suuu Microprocessor PID-controller a'nmsnu.amaqumflumsawwuwa LCD

53 a'lmsaﬂsumammmwumaaqmwnu‘lﬂLﬂua«mmamvl (Ramp function)

5.4 umwaauuﬂawmamwnu‘luuaam'l + 1.7 walu wamwnu‘luuaam'n 150 asruea-doa wasiinany
niauniwwesgamgiibiviesndt + 0.3 ey

55 a'mwimma'ﬂwmavwmu u,awvmﬂwmumamna’mmwuﬂ‘h (Delayed off) 1¢

5.6 mmmﬂ‘luuaanfn 70 &ms wsauwuwma‘lu‘luuaﬂmw 55 x 55 x 38.5 \uims (0 x g x &n)

5.7 anelugvindae Stainless steel wsawu'mw'lmmniﬂsuuwaw (Chrome-plated) viseRn vualiives
i 35x50 wuiams Swauliviesndn 2 $u uasanunsodeudud-senldegreazenn Wesisansnivue
Wr-aon

58 usvuumsnsvmammsawmmmﬂmﬂlum TnessvhenuSeuliiduidedienty deufissuinudoy
wWlumelugey ma’lmn’m‘lumuamwnuwamauaﬂu Toese uumswuunawaammmma‘lum
59 Luaquﬂ'svmm TUUATo UL IRANAT AT US T uavavtsumamanﬂsammls"g]cgnn

Un
5.10 Taseadeg Ussneudetuuenidulvssenna uastiludutanyien Glass Wool v 7

L]
L4

ausaammsgepdenruseuniuiooninuengliiduedned Travilvnifedduuenlyifouawinly
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5.11 Taantaifiu 20 wiit Tumavheaudeuliesgamail 150 ssvniaided wasldiom ity 10 wii
Tumsvirgamgfinduindl 150 awniwaiea (Recovery Time)

512 mmsnﬂsvmimamma’lmﬂs"mwma‘lumu,avmauanéﬂ.ﬂ

5.13 fuSesmeuenvhannminindeud anusanusesyaliald

5.14 Usvcg;q}mmamanmaauﬁnuaumummmnummsmu,uu'luuaan'j'l 1w

5.15 Siszuudiali degamgimeluggaiuandmmaendeigililinwieudormmuioy uasnifia
anudndemeauveingamafiasiitomuduiouuuseuana

5.16 ueesflefindnlimusnasgu CE vidaieuwn

5.17 Lﬂumﬁmﬁmﬂﬁwamﬁnnismuﬁ‘lé\'%'ums%’usammmwmmgw ISO 9001 WisaLfiguWin

- 5.18 Tusesiulwih 220-240 Taadt 50 leda I
5.19 Suussunanmezlnduarmsguainuiaies 2 3

6. fisvuneleansiedl wuusiavienun 1.20 wns Sau 1 n wanBendtel]
6.1 Tassaienmeuentieuu) vhanmingudnsdindouddfend 3 du aumdglidesna 120
x 235 x 85 \guiiums (nixgaxdn)
6.2 Tasvariremely vwadagluidiesnt 100 x 100 x 65 wuitims (Mg vivhedan
AN
6.3 wilsmuidaneludvinietannnnmd dssuuduiianemsivaveseinie (Baffle) amamdn
Yestulessmedounduidmsdldo
6.4 laseaivioudw vivhemdnyudansdindouswendlaitiosndt 3 $u fluuda-Usdnuuiv
duaglitiosndt 2 9a
65 vulszgd Wurlmmideutuas wuwnis (Vertical Type) vidaenssantisfelamulsi
e 6 Tadiums auamsgu wen.
66 fswvuiifliensadouussgiuaddie lemsunuiesmommedaumiaantusen
6. 7iloduvhdeaunuaaiivunsa-an
6. 8us~wiumammﬂwﬂLwa‘lu'lwmmazyzy'ummma’ﬂﬂmwsumqu
6. 9wuma'luma'au'lwmﬂﬂ‘las“maa'mﬂu (Work Top)
6.10 ma‘lumﬂiunauma
6.10.1 waam‘l.WWaaawawummﬂluuaam'1 18 Yot druau ladtioenda 1 ga wiewitaseuiihe
nszanfisdy ietlestulesemeansiedl wieusindln - Un Wsuniseg
6.10.2 wdeulwitilng Wikvunassuslsidesnd 2 veadey Ineusiazdoadey
liitfeendn 3 3 Wesesiumneiiu
6.10.3 Ju L‘Tjﬂ Un iuuuﬁ'mu
6.104 syuuhilifenillanmudAinusensianseu nan-sng fndmuaunisdreidumih
aazmINtuNS Iy

d

v
i



6.10.5 syuuthiisfingaeniita fnunse-sna wienidinndulinauinusiensinnieufinge
vinilugavosg
6.11 sinaugnloasiail Blower) uavioines

6.11.1 MluiaviveTanuilanusiomsinnseu nsa-e suiheamudseulitesndt 1400 seuse
W

6.11.2 ml,aawmanmmmamawmsmaﬂﬂiynaulmmEJ Lwaa.,mnmamwaumiauavmamamwmm

6.11.3 uwvinuvesinay mmmauamasmsavnummmuu,avmanuauavmaumaawﬂau

6.11.4 sewmesiduniintuh Wl 220 Taad 50 e wianszuudasiudunneaninia

6.11.5 mansagaleldlitosndt 100 We/ui atiaesi LD Luammﬂ*w@nmluuaanm 30
LYUALIRT

7. Wundndasinnlisumsiusesnnsgiunisaan

8. Suusziunmunmerivauasmaguainuuases 2 9

9. fredasliuinmandeudensonfindmdsmsinsindausnlisnads melusvesian 5 U
10. glienwilneuazmundangu Lisfesninatives 2 4n

11. fuinsaeunsidiedesdie dwnulsidesnii 2 aés

(Wameunvie 1e@nals)

__________________ 0 ff KnTIvdRUANNYMY

(WgaIuaing  Funsuio)

18151 2 1nTBeusnANMUUSEVEvaEsBUNESuuUSaTua
1. swasidunnuanume
L‘l’jmﬂ%ia\‘lﬁaLﬁ;ﬂ’mumiLLEIﬂﬂ’]iLLﬂ“ﬁWﬁWS‘LﬁU%ﬂﬂ%{IﬂEJiu‘U‘UIﬂSu‘ﬁ.VIﬂ'i’]WLLUULLix‘Iﬁ'uU’IUﬂﬁ’N annsn
léfuszuulasulnsnstitaiia Flash Chromatography wa Preparative LC Usznaushediusingg fadl
1.1 {Jmumaam‘wmﬂaauw (Pump) 91U 1 YA
1.1.1 Wuduwiin Gradient pump wiosssuu air purge

1.1.2 anunsonaaadeuiilalidosndn 2 sielunaniionty TnsanansafvundnaIunaL e
e



10

\ndeudily
1.1.3 fisanugnsissvasdnsinisivawiniu + 1.0% vievesnii
1.1.4 §if1 Repeatability wirfiu +1.0% wSetfeanin
1.1.4 aanseUSusnrnisiva (Flow rate) Wlishadindeust 1-250 Saddnsroundi
1.1.5 aansaldmildenuduliidng 125 urf wie 1,812 psi
1.1.6 aunsoldnuléifeszuu Normal Phase uas Reverse Phase
1.1.7 awnsemuaumsinuveaaiaddnnminessuududa vie MNYAneNRINDS
1.2 1éndaluid (injection Valve) uazyngadupedind (Column Holden $1au 1 4a
1.2.1 fimda (Injection Valve) ofin 6-Way valve dwiduldlunisdnanssogng
1.2.2 it sample loop wnelsishnd 2 fiadns wax 20 fadans Swrussarlitosndn 1 Su
1.2.3 fisruundwiia Column Switching Valve anunsadonldauadu 2 aodui
1.2.4 fiyndadunedind (Column holder) ianusasedrfureduiilddmiuiinged
1.2.5 annsaradhiureduiiffiass viseyaldmetaiiiuvauds (Ory Loading Cartridge) ievih
msleneicegiifvusudsld
1.3 iwdewmsrvinansilalilnlalononsd (Diode-array detector) $1uu 1 49
1.3.1 anunsansantaansiluamnuenadutiegieossus 190-750 wnluwng wienteni
1.3.2 flundsiudouasduvaenmiiSeunwazvasnelaay
1.3.3 fienenunireiieSeaunmsulaiiu 12 wiluams
1.3.4 fianuilesnssvasnmemaiy (wavelength precision) wintu £0.5 wiluums wietiesndn
1.3.5 fidanuwsiudwesniuenaiu (wavelength accuracy) Wiiu + 2.0 unluluns v3steenin
1.3.6 fendayeeusuniu (Noise level) wirifuwSetiosndn + 5.0 x 10° AU 71 254 uilums
1.3.7 fifnanudeauuanidugiu (Orif)) whiu £ 1.5 x 107 AU wietiesndn sadalus # 250 waly
N3
1.3.8 ideeus3qans (flow cell) vwrnlsising 0.3 fiadns
139 a'nu'rmﬁqa'm‘l,ﬁmnymmuqmmzﬂssmawa Tnganusauaninalasunlaunsy wazawansy
ﬁué‘l’umwu‘éqwémaaa'\sﬁLwn'lv’f
1.3.10 ms'ma‘i’cyqnmmmmm‘lmmmsam{‘lw’ae (Scan collection) uaz ms¥alagsyymarmem
AEY ﬁemmsnuu’lﬂwsaunu‘lumm'l 2 AueMARY (Dual wavelength)
1.4 \3eansaniaansedindanisnsuidaua (Evaporative Light Scattering Detector) §7uau 1 9
1.4.1 HueTansininaseininnisnsudauasiin ELSD
1.4.2 fluvdsiudouanduvasnlalonudaasiihidu (Blue-LED) vie Lawveslalon (Laser Diode)
1.4.3 S udygrandunuuvaanlwlnlalen (Photodiode)
1.4.4 aansonrunuuazuiugamalild Kusgamaiiviesiis 100 ssrniwaidea wiounnndy
1.4.5 annsaldutuuialulasiauiianusulidhng 2 vis
1.4.6 fnmspuguvhanuinilusunsuveunies
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1.5 indsafuansaraesethauuusaluii (Fraction Collector) $1uu 1 9
1.5.1 finzunsedmiulavaoniuietavunnlishnia 18x150 fadums Sruavlisan 4 MBUNTI
mmsn'lawaamnum’aamqmwuﬂ‘lﬁ‘lumnfn 100 viaen o 1 mmmumsavmamama
1.5.2 awnsadenifiusesliuuy iushmun i ua.,mumumazyzyﬂmwmm (threshold)
1.5.3 anansemuaumsvieldnngamuaumsviusasiusunsuandaiaies
1.6 YAIUANNTSYINTU UagUseanana (Computer and software) §1u74 1 %40
1.6.1 u‘qﬂmuﬂumswmuwmmsaemﬂﬂauwamawmﬁlaauma (Touch screen) fsnw¥aufu
druedesrunliisng 15 i uasiutiuiu
1.6.2 fivpudeu USB arwnlisnga 2 vas
1.6.3 @nansamunumsviinm uanwa uasdaiivioyaluld PDF Iangenduriveanies
1.6.4 Musvananastevioy (processor) Intel® Atom™ CPU D2550
1.6.5 M52 (Ram) laidhndn 4 GB
1.6.6 ATWY (Memory) laisnidn 300 GB
1.6.7 Windows 7 License 1uagetios
1.7 yagunsaisznauiaies
1.7.1 peduniviinddn Jvunmayaialisindy 15 lulaswes Ysuadaidnd 10 nd Tunulives
a1 30 By
1.7.2 ﬂaauuwmam fluneymalisiingt 15 lulaswns Vanalsishnia 25 nd Tl
1 30 ‘U‘U
1.7.3 rodiniviledan fiowmeynalisindy 15 luleasiuns Vinadlishng 40 nfu swnvlition
A1 100 'uu
174 ﬂaauwumam fuunmeynialishng 15 laulaswes Vunedlusngi 80 nd $waulides
i 15 3u
1.7.5 yalddeaiduvesus (dry loading) nanglisngt 10 nfu Suuliivesnd 3 Y0
1.8 LAasdnsasln (UPS) $1unu 1 0
1.8.1 mu'mmsma‘lw‘l.uuaamw 3 KVA
1.8.2 annsodrseslwldlidesnia 10 udl
1.8.3 fialadiaaunu test/Alarm mute wazlWuansanusvounmeilnuandaindesdnluds
1.8.4 anunsatesiuussiulwinAunazussiulniian
1.8.5 annsalesiulwnsemnuasdygrasuniy
1.8.6 anunsatasiumsldamuiuimduaz Iwindanees
1.8.7 ansaldnuiifdsluilitiosndn 220 Taad (AC) + 25% Anudlitosnda 50 Hz + 10%
1 8 8 uuseiueenetion 2 U
1.9 \ASaafu (Printer) wiiawawos (Laser) $7uu 1 %
1.9.1 LUuLﬂsaawuw‘uuﬂuamﬁenwuwsauma'uvmnﬁ
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1.9.2 annsafiuinuienuazdenlitesnin 600x600 dpi uay aunseRuwnuseau 1
Wouni 20 ururewy
1.9.3 szuuUszndandany
1.9.4 finiinwuridrsedli 1 gn
1.9.5 SuUsenuegnetioy 2 U
1.10 SynuAdesiiouazgunsniillilunisuszneuinies Sruau 1 U
1.11 Wurdndusinnusanaluandgensn glsu duu vie Wisuwh Inalssnugndnsoaldsu
UINTFIU
ISO 9001
1.12 u%ﬂ’mQ’ﬁwﬂwﬁwﬂ’qﬁatmé‘?ﬂL{‘Jucﬁ"zLﬂuﬁ"sLmu'wi"lwﬁwmnu%z-?wé’wﬁmiﬂmsm
1.13 fuwagdesiviineusunisliieiesiefigniosaudminiinadevannsalinunioddidustss
agwtios Yaz 2 ada uszesinan 2 9
1.14 uﬂuam'ﬂﬂumumsm mmmlwsua“ﬂwwaaﬂqw Tnuetley aegvag 2 9
1.15 umsmsqsmwmmamquaa 6 iausiansa uJusvemam 2 U wiewisenumstigesnuiaies
1.16 Suuszunmawiasedegetios 2 3 uanuiiumInsiasu fivuazeylvduinsnaenony
msldauraaadas mnaﬂnimwmuau Wansdindesluanmitlianunsaldanls & AREEPTER
sufunsudle, wWasulnl vie wisudhe Lwaivra'imiﬂ‘lm'mlﬁiﬂalmﬂuam

w,l g ) 4 1Y) Y]
FNY LIS HINUY HATIVEADUANAN YUY

(219138 P13.3W% Tz Tauuusi)

1. Teasidunnudnume

Lﬁuﬂmﬂiumawaiﬂiaaswwaﬂ UsztnananununiuysE198idnnseu uay usidunsisensening
luanafildnnmsidsauusiiidndvesndndadinn fessnoudae
1.1 yegunsainewfinmes S1uau 1 4n



1.11
1.1.2
1.1.3
1.14
1.15
1.1.6
1.1.7
1.1.8
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fimheuszananananadiuviia Intel Core 17 Arui$alaishndh 30 GHz
fimhearusmanvoauados (Hard disk) litiosndt 1.0 T8
fiypguuanBeuuiudin (OVD-RW)

wiheanudidaas (Ram) litesndn 88
fimsauammansiiinfifmisanudsimelufiessidesns 8 GB

A mUszana LED suialitosnda 20 i

HuduRuriuagnd

widsdhsedli Swau 1 9n

1171 flgwemsiremdedwsiuuenlidesnin 850vA/325w
1.1.7.2  awsadrsesinlalddesnin 10 undit
1173 fiedadinrunu test/Alarm mute wazluansanusvasuunmeitauanin

LASDISMLUTR

1174  ausadesiunssulwdniunazussulniiann
1175  awnsaUssiulvnssnuasdyanasuniu
1176  awsadasiunisidnuiumdayiningniees

1.1.7.7  awnseldauiimddwitlivesndn Tad 220(AC) = 25% Aarudlaiteenin

1.1.9

50Hz £ 10%
gunsalreuiumesNUszIAY Suussuseelion 2 U

1.2 Wsunsuuszunanalassadmdn %aLi‘luIUsumu'Jmswm‘Tﬂ'soamwanmnn‘msuwauaﬂwﬂmmn
nMsveaaslagAdaiaTe w"lﬂseas'nmam%mmmnmsl.aenLuusaﬁl.annumﬂsvu'zama Welwld
Joyadlassaimaniivuvauiin fsilseanden foi

1.2.1
1.22
1.23
1.24
1.2.5
1.2.6
1.2.7
1.2.8
1.29
1.2.10
1.2.11
1.2.12
1.2.13
1.2.14

aunsolianzinmgansidsiuusedisng (mage Analysis)
ansalnsvimuuiagliagad (Unit Cell Determination)
annsemlassaiuanmsidenuusdiang (Structure Solution)
annsamlassaiauuusnluli@ (Automated Structure Determination)
anusamavlwinagn (Face Indexing)

ausagidinsreauaniiy (Reciprocal Lattice Viewer)
annsadananlasease (Structure Refinement)
annsadananlaseasrendnuea (Twin Crystal Structure Refinement)
Lfluiﬂmnsuﬂsvmanamnﬂsvmﬁluamgamsm glsy :uﬂu 39 Wiguwi
figflansldamlusunsa mnww‘lwauazmmmnqw Innuetiley agvay 2 gn
mm'qﬂiﬂsu,nsunwmﬂauwmaﬂwwsau'lmm
finsandavesusunislilusunsuesnetion 2 afe
fimsaygnalilusunsulaglifialdinelag
aunsnsesiuuarldrulusunsulussuudfoRnislishndn Window 10



1215 wmnyaneuiunesvanide annsadiogalsunsulszananalassadiamdnuianaie

AONT MRS ATRUAS DI Uld

1.3 IﬂsLmiuﬂﬁvmamammwmLLuuU‘;vmmmummmavmwiuLaﬂa %aiﬂ.lmnsmmsnvwmm
wmu:uuﬂ‘mLLasaumnsmsvmﬂﬂuLanaw"l,mmnm3mfuauamumﬂm'swmaaqimamiamﬂﬁvw
IﬂsqamwaﬂmLmEmnﬂm'sLamvuusaamnwamwnummﬂﬁumama Lwa'l.ﬁ”lmauammm

1.4

WU’]LLUUUT’QBLE!ﬂfﬂiBULLau@u@]’iﬂiﬁﬂ‘iuw}’lxﬂuLﬁﬂ'ﬂlua.ﬂ'n ‘U@ML‘U\? Nﬁﬂ%ﬂ 3] SEQEJS']EJEI”L@ gn

ot
1.3
1.3.2
1:3.3
1.3.4
1.2.16
1.2.17
1.2.18
1.3.5

auIaAINEUnshsesEnInelaana (Intermolecular Interaction)
ansaralszqliihaiinveduana (Molecular Electrostatic Potential)
faiemsldnulusunsy mmmlwauavmmaanqw IIueE9ieY BEaE 2 0
mmmwm‘iﬂ5Lmiuﬂwmﬂaummaﬂwsau’lmm
fimsandavsoausunmslilusunsuetedon 2 ade
fimseygelilusunsulaglifanldinglag
asnsossukazldenlusunsulussuuufianislising Window 10
wingaAsuiamesuandy ausadheyalusunsulsvinanalasEdmdnnauaes
Aaufiumesdrseuadasduld

AIDIRNUN 71U 1 1ASDY

1.4.1
1.4.2

143
1.4.4
1.4.5

Hhuedesfiuiaiindadilsitundounduniing
awsafiuinumernuazdenliveenit 600x600 dpi uas awnseRusinuge
AuLs lldesndwsiusawndt 20

fszuuUssndandaany

fimdinfiniehsesls 1 g

Fulseiiuedrades U 2

s

(219138 As.gney Sz Tamnuu)

Q (. HnsIvAoUAME Ny
(219158 A5.U5ums Wugrsaad)
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easduanuinums

1. Sedissivsinamauuudeiies (ICP-OES)
1.1 undariiliawanan

1.1.1 msqnwmamﬁ‘]kuam’luum anansnlduiia Argon ‘Lumsqmwmam‘lﬂ

1.1.2 mﬂ'saamwmﬂamvw (RF Generator) 1uuwuu Free Running A3 40 MHz Seuannin

1.1.3 @an3aU3y RF power anunsau3ulddaus 750 S 4 1,500 306 wiendrandh fissuu
MuANAMNURBAAY (Safety Interlock Nnsuanmavusenin diissuvlassuunilsioiiouns
WanEUREAUSAluLR

1.1.4 Tnsindeninduing Weliwenaindirnumaties wasanmslifeenineuas wisielaiunndn
9 anssiouit Tnelifillgymlumshasey

L.1.5 dinéieq (PlasmaCam) fisglusfaiades annsaueuiunanasiuuntheonesfiuned wanuiy
Awd uaznaaiuwananldedaseiiles T,ﬂaﬁoaﬂudﬂumaWﬁuaiwé’nﬁaLﬁmﬁuﬁ’um%mwum‘%aq ICP-
OES

1.1.6 ssuuimaedy (Cooling system) L{‘Juivuuumuunau (Recirculated) a@nsamuau

qamgiilevhan laigendn -10°C finuwiudrwesgamaiiliiiiy £0.1°C wiauwthasuansgamgl 1y
Favlwin
1.2 szuumunumsiviavesufa (Gas Flow Controls)

1.2.1 szuumugumsivavesufiaerineu awnsaviusasnisivaldnnaeyiunes
Plasma Argon sunsauSusmsinisivalugae 8-20 dnsseundi wienaninlasanansauSuasidenls 1
Anssioundi .

1.2.2 Auxiliary Argon awnsauiusnsinsivalutng 0-2.0 Aasseundl wienindnlasawisaudy
azidunle 0.1 Anssoundt

1.2.3 Nebulizer 1funuy Mass flow control anansauiusasmsivalugae 0-2.0 Sasdewnit %30
niwni laedsuasiBenls 0.01 Anssioundi
1.3 ssuvvdnansiiagng (Sample Introduction System)

1.3.1 Peristaltic pump aansanaugunsiumeneuiunes fiesdwiugaansazanelalitios
11 3 994 (channel)

1.3.2 usv'u*umammuﬂmwmwmam (Cooler Plasma ) tiaifivgresmsiasiey waramn1sIuUNIU
nglaifinasionts Tinmesifienueadutie Low LV ' uazdreronsUrgesng

1.3.3 yaAuwanaun (Torch) ua.,'nﬂmaamammmmszmammﬂmuavmm‘lmw (Demountable
Torch) lngaunaraw (Torch) inanaevd (Quartz) LAZAUNE AN IIMUR IR IS BM LB
FiaTes

1.3.4 Spray Chamber 10uwuy Cyclonic spray chamber IneTanvinuiwSednilaewmanean
furmeiiniidinsales
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1.3.5 Nebulizer \unuu Concentric Nebulizer Tagyanuimsednit Tnewmneaufususiing
finsaldd mMenewosugrunaanueiin Dual View annsansdalifuuunuads (Radial
View) waziuiuey (Axial View)

1.4 s¥uuuenuas (Optical Spectrometer)

1.4.1 Juszuuns3auuy True Simultaneous loganunsainldfiaswateq swfeutilunaien

1.4.2 fiszuuwsnuaatiuuuy Polychromator il Echelle spectrometer Liufauendiuasadluss
Detector

1.4.3 fiszuumuRuarunciivesgamgiiludunenuas

1.4.4 favmamnsolunisusnuasday (Resolution) 0.007 unluams visasiSennda

1.4.5 fimun$eves Spectral range agsewing 163-782 wiluwas viontanda

1.4.6 mwaasvwLwnLLaaa'nmsn'l.‘uuna'lulmswumuL‘mqs"wuanuae (Nitrogen Purge ) iiia
Anseitasmnenindusiingr 190 nm 143

1.4.7 Sisyuunsandadeyy i (Detector) wuy CCD (Charged Coupled Device) w3aSCD
(Segmented-array Charge-coupled Device ﬁam‘l‘mé‘uﬁmmm‘lﬁwnm’mtn’m?i'u

1.4.8 fiszuunndn Interference Lﬂuu.w Shear gas %39 Cool Cone Interface (CCI) @u15074%
msvmuvmmmﬂmﬂwmam LtaummwumamiwmuwLﬂutauma (Linear dynamic range) Tn1q
u

1. 4 9 fiszyuuilvmmnufiananavesruenaiy Tnslddudredaves detector lumsiataeniny
#19MAUYDY Mercury m‘[vim'mmanaw'ﬂmumwuqnmaqu.auu.uuau

2 \nTesteransiendululasian (Microwave digestion system)

2.1 uvasiuianaulalasiaw (Magnetron) fd1uau 2 Magnetron YauiiAaud 2.45 GHz Tngls
wisliigegadt 1,500 Yok wiodindy
2.2 Yapmeludnguazthla vivie Stainless steel inflaudsans PFA-Perfluoroalkoxy wieansaudiil
AnaAAnI
2.3 fisyuumurugamaiivila DTC (Direct Temperature Control) WuY real-time Iﬂmﬂamuqﬁﬁ
windwwasiiegninislunsas Vessel wiassuvdudiania
2.4 fisyuumuguanudiuriia DPC (Direct Pressure Control) tiuse Uu‘hié'i’umaﬁ’waamﬁ’aatm oy
rflumsmmmmwawaaﬂmamamammmuw optic ¥3esruuduifing
2.5 szuunaende Sigd

2.5.1 Usgauwuvuiudnnnduuu viedumth g uasiiszuunrsdumsavesuszadiie
AuUaanse

2.5.2 fiszuuszugaudugandund (Overpressure Venting) Tnessuuszdosussfusonann
viaonlngSaluilR Wemudugandituni

2.5.3 PMUUIIRNT (Turntable) aunsaussyvaendmiugeseans (Vessel) wunlsitosndn 75
m lelidesndn 12 viaon
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2.5.4 vaandmiugonans (Vessel) uiulnniin (Seal) wazedn (Screw Cap) 928 Solid TFM
fluoropolymer %38 PFA e PEEK sunaliivosnia 75 ml mmsn'lmw'lmwamwnuwmwmqmmu
Litlesndn 230 ssruvaidea

3. gausvanana uazgunsaiusenaulaias
3.1 infasmeuiamesdmiumsysyanana WU 1 18309

3.1.1 imheuszananananselia Intel Pentium Core i7 Armudalaitiosnth 3.0 GHz %39 AN

3.1.2 fimieaudr (RAM) litasndn 4GB

3.1.3 Hard Disk laitfesndn 1 T, DVD-RW

3. 1 4 990 LED vualitiosnda 21 11 wien Mouse uay Keyboard
3.2 inTesfuninams AT sdnageion (Laser jet) §1u7u 1 1309

3.2.1 muazBenliveendt 1200x600 dpi

3.2.2 fimnudlunsiuilaidosnda 20 wihvand

323 fivdindhsosinnu 2 ga lisamiinflunduiundes
33 mmsgwﬂmmmmﬁa (Exhaust Hood) $1u7u 1 9

3.3.1 Maswawmaslidesnin 1 HP 4P

3.3.2 Arndaseusaus 1,400 s8U/un#i (RPM) Fuily

3.3.3 lolwdaun 220 Taad/0.25 Kw

3.3.4 yhanaunuiad ndeuinm
3.4 msaaﬂfmﬂummu‘lwﬁwuﬂ dmuiades ICP-OES dwu 1 YN

3.4.1 fiwunalsiosnda 10 KVA

34.2 usamu1vlﬁﬁt‘n1 (input Voltage) 1uwuy Single Phase 220 Vac (140-260Vac)

3.4.3 awdvndn (Input Frequency) 45-65 Hz (50/60 Hz)

344 u,smulwﬁ’naan (Output Voltage) {uwuy Single Phase 220Vac 1/3%

3.4.5 Arudmnosn (Output Frequency) 50/60 Hz

3.4.6 Imnuouazauiiey ssureanudeusewaay

3.4.7 usuuuﬂaanumsamaalma"n'ﬁl'mul.nuﬂ'taa (Overload)

3.5 iasmunuussilih dmiuedestemsdaeatulilason S 1 Y0

3.5.1 Sywslitesnia 5 KVA

3.5.2 usamulwﬁwm (input Voltage) 1uwuvy Single Phase 220 Vac (140-260Vac)

3.5.3 prwdvudn (Input Frequency) 45-65 Hz (50/60 Hz)

3.5.4 Ltsoﬂulwﬁﬂaan (Output Voltage) tJunuv Single Phase 220Vacs 1/3%

3.5.5 mufivteen (Output Frequency) 50/60 Hz

3.5.6 fimuSouazautioy

3.5.7 ﬁsmuﬂaaﬁ’umsé’maasua gnsldnuiumds (Overload)

3.6 \A3asdsaslndin (UPS) dmsuininsmenfinmes U 1 %40
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3.6.1 fivualiteenit 500 VA

3.6.2 \Wugunsaidseslveila Line Interactive

3.6.3 #1 Stabilizer MSUUTULSITUTHLLIR

3.6.4 wssiulwdwdn 220 Vac £25%

3.6.5 wsssiulwwwneen 220 Vac+10% (wunuFuusaiulnin) uas 220 Vact10% (undnglwiin

d19399)

3.6.6 drsesliwilalaishndn 15 wiiduly

3.6.7 fisyuulasiun1sdnsasuasmsnisldauiuids (Overload)
3.7 ndestavafien 4 shumis $1uau 1 1eSeq

3.7.1 Rfaideldiiu 210 nsu

3.7.2 91uaziden 0.0001 n3u (nedioy 4 Fuwu)

3.7.3 fifnbutinunmsgiu dwu Calibration agaeluiA3es (intemal Calibration)

3.7.4 vwdcaunuaadushaudnandliviosndi 85 faflums

3.7.5 Fuadesdignszandivdenlatiosiuduuasay

3.7.6 fWjuvindnthwiinauy

3.7.7 wihvsuanmarluiias LCD &
3.8 \nJesdavation 2 fumis uau 1 ades

3.8.1 AidendalsdiAy 2100 n3u

3.8.2 9uazidan 0.01 n3u (atisy 2 funia)

3.83 i wiinanasgiu dwu Calibration agneluiadas (Internal Calibration)

3.8.4 vudaunueaduiguinandhiiesnin 180 fadiuns

3.8.5 Sjvindniwiinniue

3.8.6 wihvsuammailuiiay LCD dd
3.9 YagadneaNsazany

49.1 aunsoikeindeldiigamal 121 ssrmiwaiiva (egrtiay 15 wifl) Wiuedesinglidonon
wonBusEIY

3.9.2 fijuvaniivesnuuulfnulifesiesutnouassuim

3.9.3 uansrviumsduiiaviiveadiulddaey

3.9.4 msUSulinmsesviuduideiudugadieans Inseguuuiieies

3.9.5 fluunamanuasdsauasArnmwiugh fei

- 3un 10-100 lulasiing Arwazden 1 lulasing uasiidnAnuwiughge Tnenaandoulyl

i + 0.8% (MUSunsgege) ndesmanafnanunsoiheidelinioniiu vun 10-200 lalasdnsdny
96 du litvlondn 6 naes
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- 9unm 100-1000 lulasdns mawanden 5 lulasins uazilmAnuwsiugige Tasnansiedou
laitfiu + 0.6% (USnasgean) fndesmaradnansadesiudioléwiouiiu aun 100-1200 lulasans
dmuau 96 du Lidlosnd 6 nees
- ywn 1-5 fadans Anwasiden 50 lulasies uaslidanuwiudrge Tnsnamadeulifu +
0.7% (U3nasgean) Tndeswanadinannsadsiidelfwdoniiv sty 50 su lifesnt 6 nae
3.10 Yuaualin Oil free $1u2u 1 1009
4.10.1 Adwaimeilitesndt 1 HP
4.10.2 fiszuunseseniea (Air Filter)

3.1 wiiaendneu amnuuiqus 99.995% wiednd1 wieudwualivosndt 7 gnuai wns uazyath
Uummuduwdouiiuvieuiidlusegaindueiesdio S 2 1)

3.12 uiidlulnsiou Aauudews 99.995% wiednimieudemunn 7 gnuiadiums wavyavuSurusy

3 < 1 24 A d (3 3 A P o
wiauAuvieufaludigadindansasie w1 9n
3.13 asazangannsguliiosndt 20 579 vunalidesndn
125 fiaditins wiauluiuses U 2 1M
3.14 Wavdmiumauiiames U 1 YA
o Y o a ¢ o o da
3.14.1 vhanldwridRaussa vieTaniifinda
v 4 o ddd & @ oa v oade o o
3.14.2 \MAamIWAY  Iwlnfands Finueu Tlgaususeeiv
3.15 Iz dwsunaedes ICP-OES 1 ya

3.15.1 awnsasesfuthminededdélivesnd 100 Alandy
3.15.2 annsavuasiaiiuaglovensals
3.15.3 flfsiadiousae Phenolic Resin wioTanfifina
3.16 Wedmuiiestossmagislulasion wiouRnia U 1 90
3.16.1 aansadutiwminlglitiesnda 50 Alandu

o o L4 9 ej b ¢ ] ! . . <
3.16.2 ilAvindeusmeianimuanuiounasloveansaldluatieh 19u Phenolic Resin v3a%an

finin
3.17 viegaansazaredmsu Sample channel #1589 T 24 1y
3.18 viegaasavaredwiu Drain channel d1599 T 24 1
3.19 Nebulizer 1594 T 2 gn
3.20 Spray chamber 13584 U 5 Y
3.21 Touch d1389 U 3 90

3.22 gagunsal dwiuliiasevis gy Hydride Generation Wu As, Se, Hg 313U 1 90
3.23 a5Us5¥nay Sodium Borohydride sualitisenit 100 nfu $1uu 1 99m
a. freazdeutuuidmiuvuimirsanguanlnenswdelisunsuidmndunusmhenelulsyna
TneifimnaSaidmihimaliatduninenulsedwe wisndsiunsfineusuguasnuuastouedesiie
fanamangrinnionluiusesnsilineusy
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5. Wimstlneusuinsldon nmsthgedne wasnslilusunsalyiudidmihiisunulidenndn 2 ads

6. Ynmsaeuliiy (Calibration) in3asmendinisinds wiewlu Certificate Sused

7. fgfiovszneunisliiatesinnulitosnt 2 ga (Gilonwilne waelionwdangy
9EaY 2 Yn)

8. 3usiiu RF Generator uagszuumunumsivavesieefneudussesinan 5 Juassulssiuniodle

Wunan 2 U dwnniedestadessuuniddonisidau U5wv1irumawauwiamaauaﬂnm”lﬁﬂduﬂmmam

9. dauthye¥nuuadoms 2 U s1uu 2 aded) Wiaumms Calibrate 1304

10. US¥MY agyimsdnennios ICP-OES wieufade TngliAnenld9reufiuiy

11. 'lmj’:asua.,na'rsuﬂ'svnumnmwiwmmamumsujaauuﬂawsamuammuu (Upgrade) ganviwaslug e
N‘muavmaumﬁwmawmamw wagvihmsdsunie Uperade wovsiuad 'Lmnuwua‘lmwuw Ingliifinyac
Tagiiedn

12. fupdouduveslyal LifimssaulasiinFugunsaiingg sufdusunsumsinuanyseneduan waysud
hiauedesansnsansiaaeuldhiimsndndmiesilian website voFenguan

o Q.JJ
PIUIUNGD 1 g

Ui - "
............. B P dfvungednuas
(UNENAIUNTA IHUUN)
....... WG AT HT RO UAS Y

(3A.A3.AANE WIED)

51815 5 ndesliofinneiviinusiuarlavzdaemaia AAS
TeazduARANYME
1. Lﬂ%iaﬁm'i'lzﬁu‘%u'lmmQLLaaIa‘ms

1.1 yagunsalusnues (Monochromator) ilukuu Littrow Design Tduaineslunmstuindewiiaidon
wazUSuaTmenaulagSEluR aseunguALENIAALRILG 184-900 uiluins wiendandy Taeld
Diffraction grating fianuazidealutiosnin 1,800 duseliadwuns amnsausy Stit width Ialdtsendt 3
PUIA

1.2 ssuunsiaindyaos (Detector) luwuu Solid-state Detector (SSD)

1.3 53UUMsUBNUA (Optical System) Wunuudueasg (Real-Time Double-beam) Tngldinalulasle
uwinduas (Fiber Optic) ¥ilanansaufinuszaniamlunisdeiwosduas [unalild detection Limit i

=

f
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14 ssyumuruunasiudauas ansavssprasaduiauadldlivosnda 8 vasn %am‘uﬂumstaan
uavmsih‘ummtmuamwamamaaﬂmaﬂaummas ansaldiunaoniuiinuasuiia Hollow Cathode
Lamp (HCL) uazwila Electrodeless Discharge Lamp (EDL) 1¢f

1.5 svuuunilunn Background (Flame AAS) szuuudlush Background Li‘JuLma'aﬁ'nﬁmam,wwimﬁao
(Continuum) wuﬂammq (Double-beam) Ingldvaan Deuterium mwwum mmagmﬂlutﬂiawa
1.6 svuuailv (Flame AAS) iv‘uumunuar»mn'ﬁ'l.wa'uaanm%al.wamavnwaanwﬂuw FUMTEUUNS
winnuguieneuitumed Tsvuuymivvisluniaeenlediuonsituiessuusauiiitetoty
Aatianann lagszuuasuiudannsivavesieesiidulaeslutitounsidsusiavesigssnd
wAUn
1.7 ssuuanudaensie (Safety Interlocks) Lﬂsawam‘lummsmmﬂmlw‘ln WINARALRANANR
Faseluil
1.7.1 Burner head, nebulizer/end cap LLa"suuum'lammﬂmm'lugnmaa
1.7.2 svﬂuu'l'luwaswwmm‘lummaa
1.7.3 avwiuvesfresiniuly
1.74 Lﬂ‘:mﬂvmmwmmﬁimaam‘lum ’Lunsm’«qmula'ﬂwlumﬂwsamﬂmmwﬂwmmnnﬂﬂau
1.7.5 1a309¥1n15 shutdown eg1eUaende Tunseilwiéiu
1.8 szuunihwihansiegrafunuunenfeuiie (quick change) Tnglaidaddindassiaitelinglunsin
mMEzeIn LaslUisuwmadanisiiaseyt m‘luuwam‘umaaqnusuvuLwalmw‘lumsmqesnm wazoon
Wby
1.9 msufumswnisivngauveaatiwlunmsdinseyt vnldlalaeslustiennnisudu burmer Ty
Wk wazmnveuTNABYRAES
L.10 aunseviumannsinnzasmsauallunisiesedldlassludia elils sensitivity gean
VOWAALTI)
1.11 viesliawuansazane (Spray Chamber) vhantagiinusenisinnseu uazudeuse vyuideaiteln
seuehilda
1.12 mamwumsavaw (Nebulizer) {Wuwuy high sensitivity v‘i'mnwmaﬁnﬁwuviamsnmsnsawaa
asavany I'U capullary vhann Pir Lwa'lwwumamsnﬂniauaaaﬂ waedl impact bead mﬂmaﬂwﬂa'w
nebulizer (aiy sensitivity
1.13 sumun (Bumner head) Wuwuudaaiiien (single-slot) fanusmves slot 10 Wudiwas vhaan
Tave titanium ma‘lawaummﬁwuminﬂnsauqa
1.14 fsruulafeindedegnelueies uazaelusie Ingauguinpeufinmes
2. JEUUAIVANMSYINNU WazUsvanana
2.1 maﬂmmmvnumwmwmLﬂ‘smmmsnvnmusounumuﬂgumms Windows 7 a@wnsamiuay
m‘saeuaLmsqﬂnﬁmﬂﬁmaumn suiidansuazdaivtoyals Tnefineasdendielud
2.1.1 ansnaurnsgandunalilugae -0.500 fa +2.000 A, lév3enirendy
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2.1.2 ansauFussgasnailunisaualanaue 0.1 1 120 Hund TneuSudsldansen 0.1 Surit

wIanenN

2.1.3 aunsauiuguuuunssumididurarsnuuiduuuuinden (time-averaged) wuuituils
N3 (peak area) nioAMugIwRINT W (peak height) 16
2.1.4 anseaiensvesansazatemsgu (calibration curve) WWlitenda 30 mnuduthy uas
\Genld calibration curve lévanuguuuy
2.1.5 ansaidenti Reslope Ingld calibration standard 1 al#t
3. gunsafusenautaies
3.1 Sesnenfamesiildmusunavhauenndes AAS Swau 1 Y
3.1.1 wmiheussanananan (CPU) $u Core i7 anuialiitosnin 3.0 GHz
3.1.2 wiheanud (RAM) aunaliiviosnda 4 GB
3.1.3 Hard Disk vualaitiosndt 500.0 GB
3.1.4 DVD-RW
3.1.5 9anwd vwnaliitesndy 21 i wuu LCD
3.1.6 Mouse wag Keyboard
3.1.7 s3uuU§URnns Windows 7
3.2 \nSesininansdinsey rllaawedian (Laser jet) $1uau 1 1n3eq
3.2.1 AnwasiBenliviosndt 1200x600 dpi
3.2.2 fimudilumsfiuildtesndn 20 wili/undt
3.2.3 findindrsesdnnu 2 ga lisumiinfiundudueies
3.3 TRsuasfrddmiuindownouiianed 1 Y

° () a a &4 o o \
3.3.1 ynanliwnsidavese seTaniifinm

1
ad o

332 B3 Swilnfande Siiwnuoy ST8aususedu
3.4 Wedmiunaaes AAS shontaniisudmiinededld uazannsevy st 1
saansindivazlonsale
3.4.1 amnsasesiuiminiededldlitosnd 80 Alansu
3.4.2 aunsavuarsniivazloansald
3.4.3 Rlfuadeudhe Phenolic Resin 3etaniiin
3.5 whdeuiwiiau wisuduasyausuaruy U 1 90
3.5.1 faussquiianunaliviesndy 7 gnuneduns
3.5.2 gauTuaudiu
- uswiildaulsiviesndn 1.5 bar/22 PS|
- wsaudhgegalaiesnda 25 bar/360 PS|
- Fewhanveavdissdihaseu Mdnsesdeanysn
- USussauusedulaeldfionsyu
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3.5.3 wiauiussuuviedsiennidiinaies
3.6 YMOR@INA (Air compressor) LTI T
3.6.1 vwaMdswemes 1/2 w3
3.6.2 Aszuunsesone (Air filter)
3.7 ssuuszvgemende (Exhaust Hood System) 1 9
3.7.1 Maweaweshidesnit 1 HP ap
3.7.2 snmiSaseudeust 1,400 s0U/7 (RPM) Saily
3.7.3 lolwihaum 220 Taadt/0.25 Kw
3.7.4 ¥mnaunuiad wioudnm
3.8 yanseuiiaesiefidu (Acetylene filter) T 1 i
3.9 \nSesmuAusItUliA (Voltage Stabilizer) dmiuiedas AAS U 1 9n
3.9.1 fvwmliidesnda 2 KVA
3.9.2 usesiulviudn (Input Voltage) Wuwuy Single Phase 220 Vac (140-260Vac)
3.9.3 Arwdvidh (input Frequency) 45-65 Hz (50/60 Hz)
3.9.4 usesulwieen (Output Voltage) iluluu Single Phase 220Vacs 1/3%
3.9.5 Arudivnoen (Output Frequency) 50/60 Hz
3.9.6 imueuazauiioy
3.9.7 fiszuutaaiumsdmensuasnsléauiumas (Overload)
3.10 iwdpsdhsesliidin (UPS) dwiuindosneuiiaios w1 gn
3.10.1 fivwnkitiosnin 500 VA
3.10.2 \Dugunsaidrseslwyiin Line Interactive
3.10.3 & Stabilizer dvsuUSuLsuSHluTH
3.10.4 ussulnAru g 220 Vac +25%
3.10.5 ussiulvihwneen 220 Vac+10% (vunusuusesiulwiln) wag 220 Vac:10% (vuasaelwdi
d1509)
3.10.6 drsasluinldliidosndn 15 undl
3.10.7 fisvuuleaiumsdmeasuaznisnisidanuiuras (Overload)

0 = d - o
3.11 viaaaniauaveesI9ned wiln Hollow Cathode Lamp VLU 8 iaen
3.12 ansasangunsgnu mduty 1,000 ppm
AuTtavaviaenn N lanas 281982 1 9IR

4. fuvvzdoaduuidniunudmhennguinlagnsadsldfunmsusinnfunusmiemelulsama
Iﬂaﬁ"‘amnsvﬁaLa'i'mﬁwﬁmﬂﬁﬂﬁtﬂuwﬂ’mwuﬂsza"waw‘%ﬁ’w%«ﬁmnﬁﬂnaus:mg]Lta%'nmuasqiaum‘%'mﬁa
ananngudanenlususesmsiineusu

5. WimsineusuiBnisléay msthgedn uasmslilusunsailiudidmtiiuannsaldouls

6. vihmsaeuifiey (Calibration) 1pSesmendsnisings wiowly Certificate $usoq
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7. fgfievszneunsldinsesinnulitosnd 2 yn (filan1wlne uazilonwidangy
othsay 2 Yn)
8. Suusziuaesiioiunm 2 9
9. douthgesnuuaIems 2 U $1umu 2 adoA wdeuvins Calibrate 1A384
10. ’Lu‘mivaunmswiunumnma'uswwwamumiLﬂauuuﬂaamamuammm (Upgrade) sonviwaslui v119

mnaﬁ].,maat.m'twmawamw uagvhnsiagun3e Upgrade samsiund Wifuifgelneviui Tnglsifingae
Taqinady

o o &
NUdRe 1 Y0

........... ’ ..Sim....‘.?.’:wz.............Qﬁwummé’nwmz
(WNEALBIUITA IUUUN)
........... . . e {TIEOUAMIAN WS
(3A.07.AANS H1E)
6 130910 Fiber
TUALDUAAMAN Y

L, LﬂumimmammummmmmnLLa ufaly fivuaneuenlaifesnin 760x390x620 v, (Aax@n
xq0) waztlonshogntldndearliitionndn 6 fregnamdenty

2. fAsesnannlansindoud Epoxy finTumumuga

3. awnsaiiaszidiegeldlitesnd 0.5 ¢ i 3.0 ¢ Tnefianuusiugilumsdiasaey
(Reproducibility) + 1%

4. asavinmsann (Extraction) uagn1snsad (Filtration) Talussuuiie iy

5. 11 Air pump dwSuinaudusesatutiestusiegnein Crucble wietnelunisnses

il Peristaltic Pump dwSugaran Reagent %38 Solvent 88n2NSEUY

uwammwm Cooling Water wazvaq Reagents wenAuAUaZYD
 fidethedmiuldmetng JzUssnauieaUie afiuanuasmnlunisusy
10. ddhUadasiudunasuuas
11. fszvulviaufeuluvasn Infrared monotube
12. 1l laifin 220-240 V/50Hz
13, Lﬂuwamnmmﬁlmwmmam ISO 9001
14, mmmwsauwmaaULLavmﬁmmi’Lmﬂiaaua'lwmmiﬂ'tﬁtmu Idmumannisednagnsios
15. :uﬂuami“lm'mmsaqmn'maanqw uaznwlvg Sutuetieay 1 4n
16. figunsaiusznau

6.

7. Ei']ﬁJ’l‘iﬂGNL'Jﬂ’ﬂUﬂ']‘Sﬂﬂﬂ 0-60 W"# LNE]?HJHG]L'}EI'WWNLLE»%“‘LIL'ﬁENLWE]‘IJ (Acoustic Alarm)
8.

9
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16.1 qunseilafulalimnudounsyaweensn vhannaumuiad Jubidesnii 1 8y
16.2 yviodmiusierh 141 - sen ndaates Swalitiosndn 1 Y0
16.3 thedmivldiedvinseviidele (Glass Crucibles) ¥iin P2 salitosndh 12
v
16.4 wnliianudou vila 2 1 aunsavsugamgiigeanlsiviosndt 350 °C auamlying
Souliviasndn 180 wu.dwliitisnin 1 wdeq
16.5 Indwiuguansiadl (Reagent Bottles) vharnuf 7y sunalsiiosnh 1 3as Sy
Litesndn 2 Tu
16.6 gunsaliindudiaeldfegifias 1 Methe Swalitesndn 1 &y
16.7 gunsalfinduioelddegneiias 6 fhathe Swanllaitiesndn 1 sy
16.8 gunsalgadnwansazans (ulastium) faeil
- UM 1,000 §3 5,000 Bulasdns aAnuasden 1 lulasdns
- fifanuwiudigelasnanndoulsiiu + 0.6% (TIUsnTgeen)
- Ondewmadnannsatisindeld wieadivauna 1,000 8 5,000 lailasans
1y 60 §u livieenda 6 naes
16.9 wiasiwanidu
- WueSovhmmuBudmiugunsavierdedionisuen aunse
Yiugamgiilékoust ~10 81 40 °C fivuemuglitosndn 4.2 &ms
- ARuwsAeSvualivtiondn 1 Hp

-]

FsTivesgamal (stability) laitfosndn + 0.1 °C

Q)

-4
- fignsmslvalaiviesndn 11 dms/unit
- fiwiihee LED 2 minve wansrgamagiuasuseiiua fiamudmiuderngamgd
- szuulimanduiuy Cool command Refrigeration Technology

- fdyoudoudloiniosindes idu gamglivsaai videgenhitdils

- fruadeafifudunuy Turbine Pump

- ﬁﬂamas‘ﬁm%’unsaoﬁwﬁ%’léﬁwma‘luaiwussagﬁ'l aunsnnaneanuvinnm
avonlel

- fiehUmdauusspihuuunyuingen

- awmsnmam%ﬂssé'uﬁ'lma‘luehuussqlﬁ Fundadiviedmiudiehiiseanaan
duussqla

- SrAnuguesssyuanadu fgamagil 20°C Witlesndh 1700 Yol

- sumihiiusuilaimesdmiunseseinia aunsoasnsenunvaraazealy

- Tl ladiAu 240 v, 50 Hz
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7. L“L‘Jué'z"JLmuﬁ‘hwmaImamsamnU%@’wﬁwﬁmﬂ%mweﬂ,uﬂmm
18. Sulsziugaunmiiserlva FusauasAusnisaug melu 2 9
19. Wundnsdtsianglsy sidni vsadioui

o o & =
PUIUHYD 1 A9

(535 O v o 1Y)
................ f”f{..F..".‘.......JJ?.‘.??}{%('?.........gmwumﬂmanwms
(WELEA1 2ATUM)
.......... e el e BMTINAOUA AN WL

(5A.05.AFNA WED)
318159 7 ie¥esduuiiteuululasman ssuusians NAYY

1. seazidnnmdnvay

1.1 LﬂuLﬁ‘%'aai’ﬂﬁhﬂ'}'ﬁﬂmﬂﬁuuamavL?ENu,aamﬂﬂﬁﬁ'%miulﬂﬂﬂwaw ausvinauLuumaia
multilabel lalsitiaendn 2 mada fie Absorbance (visible and UV) wa Fluorescence

1.2 Lﬂumsawmmmmwumaanmqm'mmaﬂauuaamamﬂiuiaa quad monochromator #su
maviulumaiin absorbance wae fluorescence intensity ¢ TngrvunEonaauenasule
audeanseaglaiin 0.1 nm

1.3 fundsiudiauasuuduou (xenon flash lamp) Wansenandy 230-1000 wTums W3BNINAN
dM3UU Fluorescence Intensity Wag Absorbance mode

1.4 fsvuusedsanueniadunasdmduanuslasi (ELISA reference wavelength correction)

1.5 fisy ‘uuwm (Shaker) Tiidionlilitioandn 3 wuuléun linear, orbital waz double orbital T
aflmsnm nalFfaud 0.1-6,000 317 Seniand wagenusauTurunvessaulunsglle
Faust 0.1-10 adiuns udaniranda

1.6 anansausuaruslunmswenlaidusinuaiseuni waanwu'\m'zasau‘luﬂm’um Iwaii
1.6.1 WUV linear Awunldfaud 30-1500 soudewd weeianin
1.6.2 WUV orbital mwum‘lmmum 30-600 saUsaUI wsaL5In

1.7 mvwmumuuwmaﬂﬂlu 1 nqu (well scan) @mTuau cell-based assay Inganunsarvunle
Faust 1-100 fqmmawam IoNINATI Inganunsaimuadiuugalundazuny (Wnu x tazuwny y)
molungu faus 1-10 99 v3eurnnd ImammsaLaansvavmﬂmmm 0.1-0.75 3adns wianing
N1

1.8 @usaLdennIs scan (Ex/Em) lmmmmmaﬂau 230-850 nm %39n319n71 Teganunsausuay
a%aam‘lmmammaa“ 0.1 fiadwms w3asin

L9 ssuumavihnanumuuaaumans (Kinetic) anunsofmuaniseiueildliiesnia 300 ads uazaunse
Fararnisenilidaud 0-5400 i nIoUINAT
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1.10 fszuuwiceaan (delay) sewinemsenu dmTunsviheuluy Scan, kinetic uag wavelength
scan IﬂUmu'ﬁnmzams'wuhqL'Jmmsd'lutwiazﬂ%”'e‘lﬁé?msi 0.1-6000 Ju1¥ 381NN
1.11 #38msvinnu (protocol) zi”nﬁfagtlﬁﬂﬁaw%’auiﬂsunsmﬁammasﬂ'zn‘lun'ﬁv‘i'm'muaza'lmsn
LLr'flwaza%"m"‘J%‘n'Isv‘i'muLﬁ'uLﬁulﬁ'flmim'mmwﬁ'mmsmmﬁlﬁﬂu
112 fszuumsdundinnsinamsvasesuuusnlutisgtetoslaun sy curve fit (lin-reg,
spline, 4PL/5PL), background subtraction, fuauA Ratio, Auay ICs0, summation, %CV,
Aade (AVG) uaz anunsaufuiy uwnlemsiuuldmngaufuwiarinsvnasdls
1.13 ﬁsswﬁﬁwumé‘anmsLtamwmmm‘lﬂﬂsmamﬁauamwamnmsémﬁwﬂﬁﬁ%m‘lﬁwmnwma
vumegwtiegldun vum 100%, 150%, 2009%, 250%, 300% Ludy
1.14 Hlenululasiwandaud 189 380-wells wiouannda
1.15 32Uy Quad monochromators aunsafwusAAuEIAFUlEluTe 230-1000 Wiluuss wse
nind wasanansadmunidentsasdonnsiay 0.1 nm ieazdunn waziinauifawisusias
windagail
1.15.1 walla Photometry (UV/VIS)
1) denmuenaduldfus 230-1000 wilumuns v3etasiintandy
2) denanuegmeduldaziduaniay 0.1 uiluuns visasSennia
3) firmuasBenniseny Photometric resolution 71 0.001 yieaziSenni
4) Tarléilaas 0-4 OD fFrrugndies (accuracy) 7 2 OD tondr 29 wasAwiug:
(precision) 7 2 OD Yeendn 0.1 %
1.15.2 waila Fluorescence intensity
1) fwuadenanueniaduldfue 230-850 yiluwas v3etniintenia
2) {iFin detection limit vululasinan 96-well waz 384-well Hioenda 1 fmol/well
(top) Wesnd1 5 fmol/well dm3u 384 well plate (bottom)
3) femSalumssuen @il iy 22 Sundl g plate wuy 96 vy uae laiviu 27
il dwu plate uuu 384 vigu
116 rheaugneiaswesndueniaiu (Wavelength accuracy) laitAu +2 wiluwns
117 fFrunitevsstasnay (Bandwidth) luanmy Excitation wax Emission lsliAy 5 nm
1.18 diudygauas (Detector Unit)
1.18.1 #3udtyeyrnue (Detector Unit) 484 Absorbance \Jussuy photodiode
1.18.2 dhiudiygyrauuas (Detector Unit) 984 Fluorescence wuuuy PMT wleifiuseandnm
TDINSVF YU
1.19 yamiuAumsviteu uasdszunama (Computer and software) S1u7w 1 U
1.19.1 fymmusumaviniuresaiesersuineimiveduiafiumiantuduateceuslid
A 15 i
1.19.2 fiveadeu USB Sruaulidniy 2 veq



1.20
1.21

1.22

1.23
1.24

1.25
1.26

1.27

1.19.3

1.19.4
1.19.5
1.19.6
1.19.7
1.19.8

28

gonwIsTiAddiassinansvhay sratfosidu curve fit (lin-reg, spline, 4PL/5PL),

background anansmdayasenluguuuy Excel” uag text formats iueSeste
network Aiieusevdetiufinas USB memory device 1%

Infiudeyalulng POF Idneenduaiveanias

a3 CPU litlosndn 3.0 GHz

A37 (Ram) lalvindn 4 GB

AKY (Memory) laighndn 300 GB

Windows 7 License tduaghatioy

aansaldfussuulnith 110-240 v, 50/60 Hz
wSasdhsedlil $1uu 190

1.211
1.21.2
1.21.3
1.21.4
1.21.5
1.21.6

1.21.7

Jvuamsaglwlidesnin 3 KvA

anunsodrsasinl@lidesndn 10 ufi

fiearirunu test/Alarm mute uarlWuansamuzvssuumneITnuasnASossalus
aunsalasiuusaiulwiuiusazusssiulwiaan
aunsatesiulwnssonuasdygusuniu
ansatasiumsldamufuiduasinidnaees

annsoldnuiimdslwinlaitesndt 220 Tad (AC) £ 25% Fianudlaitesninso Hz +
10%

ASOIANW 13U 1 1ASeq

1.22.1
1.22.2

1.22.3
1.224
1.22.5

d = - L2 - Y U 1 3 Qs

WurSesueiindadftaituntounduning
a ¢ v al XY ' N a ¢ 1

dsaRInOUmATIasBealitoendt 600x600 dpi war anansaRuieugae
anud? Litesniuduseundl 20
fssuuusendandanu
fivdinRuvidseslii 1 gn
Juuseiuegaiies U 2

fiymeSesilonazqunsalilélunsussneuindes s1wm 1 YM
Bundnsusivnusunaluanigosinm glsy dlu Wi leuivin Taglsanududadiodasy
ANASFI ISO 9001
U‘%ﬁ'ﬂ@'ﬁhwmaﬁwﬁaﬁaLwioﬁy'ufluﬁmﬁuﬁ":muﬁmmUmnu%‘l"s’wé'mﬁm‘[ﬂama
fuwazdecdaineusunisldiafediefigniossudmihinnaouannsdldeuededdifuegd
athalies Yaz U 2 ads (usvosiam 2

figflonsldaundes ﬁ”’qmm‘lwauazmmé'qnqv Inuedwosy oz 2 Yn

128 fimsthgednunedesntation 6 iousionss agios 2 T wiawhnenunstigesnviedes
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1.29 Suusy nuﬂmmwmiaaamwaa 2 U tuanfuiitnunisnsiosy ;wmaLLa..,aJl,waU'mﬁmaammﬂ
msltnuveniag mnaﬂnsmwamau Wanmsdadaaluanwiildauisaldauld & AL R0EN
slunsudly, Wasulng vie wieuthe Lwalwa"fmsn‘lmm‘lﬁﬁﬂﬂlmmuam

e 4
3 ar

UIUATEe 1 yn

SRR oA o VAV YT e
(®197158 A5.U5uns Wuansdad)

‘d g q,) ﬂg "
....... Ty BRI fasnnaeunadnuoe

(819158 A9.gwew SszTamnuu)

TUasdUAAMENYME

1. Lﬁmgﬂqﬂnsniﬁﬂvi%’u’L%’lunmLanaﬁ%’ﬂmtar]a’tﬁu‘%qm% lagandeuannislasanlansiil Useneudodau

AN 9 fail

1.1 Yumududmiullunisusnansialianaliusams (Econo Gradient Pump) Siseasden

frail
1.1.1 Wullvemusutinsldtumsazansld 2 wila luiadeaiu (Binary gradient formation)
1.1.2 ansausudnamisivavesansasansléioud 0.002 - 40 faddnsrewnii Tnsannsausy
snsmsluavesansazansligeagaliifioanimdainiu 20 faddnssound luusasansavany
L.1.3 ansnsaimuaenanusugegaldlidesndmdewintu 30 psi vse 2 Alandudessne
\uANRT (Bars)

1.1.4 Miluenansnuiuanusaseugean I6faus 0.05 - 25 seusioundt Tasanunsauduldaias
0.01 sAUABUI

1.1.5 anansamugumsianuldiiauuy Manual was Program wazilenanadayansyiauiu
WUV 2-line, 16 characters LCD Display

1.1. 6 fsuuumiwaumsasma (Gradient Mixer) Wuuuy Solenoid-driven wa'lm‘mﬂ'wﬂum'i
wawansavaesia 2 vl ¢ 6 Fumey Tuudaziinns Imaa'}mmmumﬂ.ﬂmLLUUﬂaUﬂumanm (Time
mode) wazhuumuANmaUsuIng (Volume mode)

1.1.7 fosdmSudnansiotiadiaies (Sample loop) Luwuy MV - 6 Sample Injection
Valve § 6 ports ¥fin female luer fittings ¥38/n1

1.1.8 madeusiovewiodiansazans (Tubing Connections) {uluy Luer-LOK fittings #3afnn

1.1.9 awnsamuaugunsaldenisingg dmdunisldau el

- Diverter Valve : @nsamunuansaganalangluds waste 3o fraction collector |y
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- Fraction Collector : mm‘mﬂ’mﬂu’lﬁ Run, Hold, Pause uag Stop 1@
- Chart Recorder : mm‘mmumﬂ,w Paper feed, Start, Stop, Pen up wag Pen down ¢
1.2 yaifivansavaneuians ﬁlmmnmmaﬂmiavmausawﬁ medslasinlana il anunsalusunsy
ﬂ’}iLﬂ‘UE’{’]iﬁ”EﬂUU?ﬁﬂﬁlﬂﬂ’lNﬁﬂ‘lﬁﬂJum’N°'] et
1.2.1 WsunsusmeuSinumenvasansazas (Collection Basic) l&us 1 - 999 wee Tng
annsauiuldndiay 1 vien
1.2.2 Wsunsumenaiivasazarslédg 0.05 - 99.9 il Tneaunsnusuldnday
0.01 Wi Tugaanan 0.05 - 9.99 Wit wazamnsausuldaias 0.1 it lugreran 10.0 — 9.99 u
1.2.3 amnsafiuasarmeuigrsldthevasanasesuing 13 x 100 Sadums $uiulsities
n31 80 %aon
1.2.4 aansasodfuases Chromatography systems 16
1.2.5 @n5099 Gravity column v drop - forming arm Lwamuﬁmmm‘swuaaq
2. gunsailsznauindes
2.1 gunsainauveasazane (Gradient Mixer)
2.2 Ypsdmsuinansimegiadaios (MV - 6 Injection Valve)
2.3 fnfififiviunedind Rack with column clamp)
2.4 pedtLANUA1YINA 1.0 x 20 WuRwas 1y 1 YA
2.5 paduiufUdmunn 1.0 x 10 wufians §1uu 1 gn
2.6 AdUUANUEWIIN 1.5 x 20 Wguflums Sy 1 U
3. SuUseiunaunmetaties 2 U
4, muuummﬂaamﬂ&mmLﬂiamammmmﬁmu LE.C. 1010 ¥30musAsgIUaINg
5. fiffiousznaunsldnuedaden 1 yn

° o &
IR 1 Y

................. e L e B VURA AN YR
(®.05.0550907 UnaAs)

C; — 2 ar
............................................... HRSIAFRUANGN YL

(@.mufieu Jn1miny)
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o v o o '

1801 M
IRaBYNRUANYMY
1. Wugifvnsinigaleanssameuuuldvie
2. fiszuu Chemcap™ filter Tnefiymnseslomsiaiivsznaude
2.1 Pre-filter dfivsvdivBnmlunisanuBinaseymelddusionn 5 luaseudululs 929% videindi e
lasun1sfuseannsgru BS EN 15O 779
2.2 Chemcap Carbon filter maswuﬂsuawﬁmw'lumsﬂmumﬁ“malﬂwa'mﬂ'suLn'w Ingdl
rnEnsalunsnsesgeds 99.9% waglasunisiusesinnsgu BS 7989: 2001
2.3 Spacer
3. ‘Qﬂﬂiﬂﬂﬂﬁ’ﬁtﬂﬂﬂﬁ&l'ﬁﬂﬂﬂﬂLUaEJu‘lﬂQ'IEIIﬂEJm“N"Iu
4, amsﬂmwLs'JmmanuJaﬂumn'm (Airflow velocity) litfeenin 0.55 wassedunit waslivszanansga
81Mm# (VOLUME OF AIR) 7 90 m3/h w3afni
5. u,mm‘urgul.La.,mwumuﬁuagmwumunmnsuuu‘lwanaua’lmnma'lum
6. laseainvesg ndaninmdniafiou epoxy ¥ANAZEIMIIY WaLIUENSLAS) wasUssgeuminiidnuae
Tadawdnan acrylic wurlitiosndt 8 fadwas laifalw usisnsinnseunazieienmsyanuazenn
7. fiasesrnuanndnanndniadou epoxy 89 nuseasiad
8. vunmeneng (n919 x &n x g4) 1618 x 510 x 2000 fiadiuns
9. ANIOUTIIINIUIA 1 dns ldlidosndt 200 van
10. szAuMURIvRLABvaIEYaliiAY 50 dBA
11. 14 (power consumption) 230V + 10% AWE 50 Hz
12. Im‘umsaewma'a"u'saemmﬂaamwaaanquﬁﬂ (CE Mark) nspauRuansdunsesegunm
(COSHH 2002), HSE (HSG258) 1399 Mss¥uea eIz (Local Exhaust Ventilation guidelines) uay
NASEI ISO 9001: 2008
13. fszuudyaoudiournududanes fitter (Electronic filter saturation alarm)
14. Syussiupuamlidesnia 2 I Imauswwanmumsl,ﬂumuvmmwmamnvswwwaoﬂmama uay
léSunsusesnmnw ISO 9001: 2008 sszuuienisTiuimsesiva LLazﬂuasnmmsawaamsma
15. Usw‘lumsawaaﬂgummsaaumavmsaauaﬁ‘lmsumﬁusaa ISO/IEC 17025 tensu3n1swdensune
shumsasuiisumussuugunmiisinsuasivssavsnm
16. qﬂnsmﬂsvna‘u
16.1 Lﬂsaammmaummmemauﬂ'nmga (Ultrasonic Cleaner) udinsieusi Crest Model CP 2600D
1y 1 18es sreauBundid
16.1.1 JunSesianuazenmedasioriodd Tnsldadunui (Ultrasonic frequency)
+3 kHz wiln Overlapplng ultrasonic waves 310 Transducers ¥4if Ceramically Enhanced Transducers
Feezidanduanudvung 45 kHz
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16.1.2 lassadremeusnuazmeluvindhe Stainless steel Hosrumsfnnsouanasies]
A 9
16.1.3 anugvesentlitosndt 26 fas (nmsiaiinnsniely)
16.1.4 fvwiameluuszanm 502x297x200 3. (BTxnTexge)  wazvwnaBuenyUsTINM
530x325x365 1. (tJ'\’Jxﬂ"J"qusi)
16.1.5 umsmmumswmuwmmsm 1oigtai]
16.1.5.1 filu Wn-Un 1303 (Power ON/OFF) agiudundes
16.1.5.2 i {Un-Un msldomiluileridusing q uendaszaniu Tud Ju Sonic,
Heater wag Degas
16.1.5.3 mmsnﬁ"’aL'Ja'nm'sv‘i'mu‘lﬁé‘n"’moi 0-99 Wil laguamAndudnanlvi
16.1.5.4 amnsossgamglunislda 1ﬂmummuaamwnwawum 80° . lny
wamanduduaylnia
16.1.5.5 anunsaderindenrud (Power level) 18laitiosnth 9 suiy
16.1.6 fiszuv Degas iovinufiaeananveanafilévinauazen Suwnlsdy
UsedvSnmlunisvihauazen
16.1.7 SehUaghevidsauauas 1 Su wasidesszurething winumdmuaudnsInsiva
16.1.8 Lﬂuwamnmwﬁ’lmmumﬁusm UL61010- 1u,a., CAN/CSA22.2 # 61010-1
16.1.9 \urdnfasiitldsunnasgn (CE Mark) Bosmssuniuanauiasingn
(electromagnetic interference)
16.1.10 Téiulwih 220-230 Taavi 50760 lwifia
16.1.11 Juussiugmunmegnidos 2 U TneuSemm L'flumuwumwmamnuswnwam
Tnensa u.avuswsdﬂﬂmwma‘lmmssusaammmu ISO 9001 : 2008 Hszuy ma‘husm‘sadma ez
guadnuuAdasegeiivssansam
16.1.12 vidvluaeiivinsufiinsaeuisuiniesiioniléfunisiuses ISO/EC 17025 i
nMavinsdimseiunsaeuifisumussuugaamiTInduasivss ans am

16.2 Lﬂsaemumiasmejmam’lwﬂ'msau (Laboratory stirrer with hot plate) 314w 3 1309
MeasBuadi

16.2.1 Li'flum'%'mﬁa‘lﬁnwaﬁasawLtasmmm‘lﬁ'ﬂ'ﬂu%’auuﬁaﬁazaw‘la’ﬂum‘%‘auﬁmﬁu

16.2.2 fjumugumsvinnuueniulagdassseuinemsniu (Stiring) waznmslsiamudou
(Heating)

16.2.3 wiulvimmdowdu Glass Ceramic Fsflvunnvaausiuliaiudou (Hot plates area)
235x235 lagung

16.2.4 fuiilunslimdoudunay TIAAURIAUINGN (Heated zone) Uszanay
155 fiafumg
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16.2.5 ansnsauivsvaumudlumsnauldlutng 100 - 1,100 seusounil Tnsuansendiy
Auaulnii (LCD display) anunsousadiulddaiay

16.2.6 enansnasuqunsinrufoulst 24 seiu Tnefidauensedunie Bar graph uanaii
W7o

16.2.7 emn'in‘memmume'ﬁavmUléﬂuﬂmmumammmawum 200°C TnedianAau

u

&
mmm'mmacumu (Fluctuation temperature) + 2°C &4 5°C ‘ﬂ\i‘U‘u’eJEJﬂUUiJJ'Wl‘i‘UENET’]iﬁua’iEJ

wazgaunaiiviod

16.2.8 aunsnuamgmpiiaaiedildauls lunsdifisieingamnidadug yunsalszneu

16.2.9 Lwiuiﬁmm%’awumm’faulﬁaqﬁa 550 °C

16.2.10 awnsanaumsazany (thu3avd) leUSinsgean 10 dms

16.2.11 mwumﬂsmm 1 80 Wiitesldoayssana 15 Wit Tnmsiuigldtnines
YA 3 AR5 uazduth Tigamgfvieaiiu 25°C uaznudueime 1 ung

16.2.12 mwuﬂmnumummﬁm IP 20

16.2.13 anunsasutmiin (Max. load) ldgean 25 Alansu

16.2.14 Lﬂiaqualﬂmﬁmmmmmu CE

16.2.15 fuaSaadivunm (nxexa) lsnnndn 370 x 240 x 85 fadwns

16.2.16 ldidalwgegnlaitiu 0.9 fnd

16.2.17 14l 220 Taai 50 lwifa

16.2.18 Wundndusifindnannussmaluvivylsuvdosuin uassdnanlssnuiildsy
4IM3IgIU 1SO 9001

16.2.19 uwwmLmua]'mmalﬂmﬁmmﬂmmw 1S09001 Lwamsmmswmmmw lnedl
nangumsiufunuanuiiniuan ansudnsmdiniseuas guashwLAsasnwinmuuIms
wmmﬂmawlm'sumsr:JnaU'i:mﬂuswwwamimama

16.2.20 Sulsziunaunmethsiies 2 U

16.2.21 fileasumslinuiiiernuazanvasdldmmlumsinuiznmslimuuudoy

......... el RS AOUANE YL
(@.mafieu T9N1sny)
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TwazdyafuanvM

1. Wlundesqansseniviin 2 nIzUBNMWIBNNSEUBNAMIWEYAEBAM UL (100:0/0:100) nszuanmm
v v d qu Y v
aunsaUiuan gl 2 sees Welimnziuanugevesdly

2. tudmTifideuens 10x 9119 1 ¢ whunmndae 22 s, wavansaufunmdnld 2 420
3. wiuussqaudingiiuvdaveunun Téfleduldtuns Bmgadousgmeluussqaudinglilitiosndn 5 deq
4. auddmgulusruy ICS (svazuasetiudiuSunfnmuieuvesiiud)

-¥UAA-PLAN 5x fif1NA 0.15 -wiln APLAN 10x i NA. 0.25

- 90A A-PLAN 40 x §iF1 N.A. 0.65 - wiin A-PLAN 100x §iAn NA. 1.25
5. wiurdretiivwalsisiingy 210 x 145 mm. naladeualadifurtaunuian asodoualadly
WUMNY X way Y
6. audsauasiin NA. lisnn 0.9/1.25 aansausuidenduadldasmntagldssuuiiuiies aunsods
Center 16l awnsald turret dw3uau Drakfield phase contrast Tuewnnlilaglifeaudouaudsmuacda
T
7. YudSunmiavliavenuuazazidenegluwnudmannsauuls 2 41
8. szuuuasegniglugundes Tlwenlaiauwinm 35 w Uiuaruearildreiiioainsety aumsowdsululd
vy LED Tdlaghisufudeadbusangen i stabilize UsuusedulWldsnlusilutag 100-240 v Sy
anelWuazgunsalogiundsfindos
9. gunsaisznevy

9.1 QeARUNABY

9.2 wiladegilonsldnu

9.3 Immersion Oil 20 ml. 1 ¥7m

9.4 nszmwilaaud 1 naaq
10. 1#5usmsgu 1SO 9001
11. Sulssiugaunmwednaios 2 U wesiiuimsmsradavhauazenanidas 2 ad naRARTEYNSIHY

o o

12. Wsunafiwsnzinmuas Snuunadl &
121 awnsaldenldiussuudfoRnisves Microsoft Windows
122 anansasunmiivihnstiufinudy fifluuanauu BMP, PG, ZVi vide CZI 1§
12.3 @wnsavin Enhancement 983nmaienadiansyin Contrast, Brightness uag White balance
124 awnsafiunmmwuazdeyafiisatunmwiulifesy WeliliAeruiianain
125 aﬂu'lsnfia'z’iagau,asmﬁﬁnmsﬁ'mt.l,asﬁﬁmtuuﬁ'zaanu1g'IiJmnsu MS Excel ld
126 vhmsdsunmluguuuusing q 1 Fadasns, gnas uag Scale bar

P v ) ] o o s
12.7 ﬂ'lll'ﬁﬂﬁ%l'l\'izﬂLLUU‘UEN?"I?J\?']U PUILNDUMYEIURNY ] VINNN, MIDNWS

ﬂng

5
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12.8 aunsaduTiuiu wuu manual dhemsednehdls
12.9 ansavuiinnmuuuialels
13. 968w Cannon 70 D
13.1 uiges CMOS mwasenlaitiosnd 20 &ufinua
13.2 wihee LCD vwinliitiosnda 3 th USumuuaswinld way Touchscreen
13.3 fszuuusuuasdnlus
13.4 ansnsotuiinamiladu File RAW, JPG
13.5 Video Out / 9aesie# uwuu HOMI
13.6 Interface / ms\ousoneufines USB 2.0
13.7 Adapter Wdwsun{nndos
l4.gaUszaiananw
14.1 awauszananalisnga Intel Cori?
14.2 wieanudt RAM liisndn 4GB
14.3 wiwAnusr HOD lishndy 178
14.4 mhvsuanswaiduwiin LED laidhnin 24 i
15. indesdhsedlvimnuglaitiosndh 1000VA 7 400 Watt v LED uansanUENIaY
16. \3sRuLLY Print, Copy, Scan wuv @uaga1amn
16.1 in¥oaUBuviuy Laser arudalumsiuivn- lisndh 18 wiwandt RaiElidinii 4 wiyuni
16.2 ruasiBenlumsinsilisngi 2,400 x 600 iain aaldnsyanuilinnugeties 200 wiu
17. Wiwsiru dwiunendesqanssen]
17.1 ¥helimsiiAawdeuwaiiv
17.2 wuuliitienndh 2 udnwieummnsigueda
17.3 awa (nhaX GinX ga) lifosndt w120 x D60 x H75 cm,
18. gudansinfigamadl 2 - 8 ssreadya
18.1 hanudugamgiihitiesnth 2-8 asriaidva
18.2 3w (n¥19 x 811 x galidesndn 120 x 70 x 200 i,
18.3 yuianuy Wivieend 954 dms
18.4 uuv 2 Usegnszan wiaudumna
18.5 nsmvAuNMsIAMuEuRInea
18.6 Aowsawasuualidesnd 1/ 2 useh
18.7 T4l Power Supply 220-240 V, 50 Hz
18.8 thevhAuudu R - 134a (Non CFO)
18.9 Tawlnviaealw Fluorescent 36 wx 1 viaen
18.10 Suussfiunaunwedafes 1 9
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............................................... AnsIvseURManYNY
(@.maupau Inn1usng)

N5l 11 yadenIn
U uAAMENYMS
1. Durdeddiodmiuiufinuasiuinmuauens DNARNA uaglusiy Tunudiaalasngda
2. NABYIMYIMENS Scientific grades ensoriimuasden 5.0 Avufineg NI BANI mmmmﬂsmiuuaﬂm
ﬂ’é'Nﬁﬁ f/1.2 ¥5aAn
3. muguMIBnMIsReNiIne uavameeduriin monochrome FsanunsalUinevinasield vl
Adiamugnsiag
4. ﬁﬁmmﬁmé’iﬂﬁv Walidasndt 410 x 405 x 570 Nadwns
5 umaaawmummamamwmm Iﬂﬂhm%]%ﬂﬂ‘ﬂﬁ"fﬂﬁ}
6. liM9si0 USB Lwaman‘Uﬂammmaﬂumsmuﬂmm‘smamw
T mmaammmmqma’iu@ feanidondad
7.1 fivaaalvl White light ﬁﬁu‘luﬁ’ac&ﬁa’tfé’ﬂuﬂ'ﬁﬂ%’uﬁ%mu’am'ﬂmaa
7.2 Gundarinufauas UV anuendndu 312 nm. 4uin 21 X 26 .41, anunsnidoudn-oen NGin
laagman
7.3. AwsudmuuFuunasadliidunas White Light 1¢
8. ilusunsudmiviimasvinalon %qmmsmiﬁmu‘lﬁﬁ’uaauﬁuLmaﬂﬁhjﬁ’lﬁ’m‘i’mum?m ( Free license
software)
9. figunsaluszneu
9.1 vaon UV drsesdmiuunasindauassy 1 yn
9.2 powfimes 1 g
9.2.1 szuulszananalyisingi Intel Cori7
9.2.2 wmiteAaud RAM laidni 4 GB.
9.2.3 itheaus HOD laisnd 178
9.2.4 wihaauanmalidsinit 18 i
9.3 InTesfiuriiawwed vinduazand F1uu 1 1a%eq
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- oIS W LUY Laser mngalunisissivn-gn lﬁﬁ?wn'jﬁ 18 weiw/undt Rusialiishngn ¢ weu/undi
- anuazdealumMsRuilysng 2,400 x 600 m@mam mnldnseawiinnugetietion 200 uiy
9.4 Im.flmuaum WAlitesnd 180 x 50 x 70 9.4l 9w 1§
9.5 mmaaummuqmm SYBR Gold Nucleic Gel Stain 477U 2
9.5.1 dAsndudu 10000X
9.5.2 fvuaussy 500 Tulasang
9.6 Agarose UM 500 NTU WU 2 VI
9.7 thenym TA Cloning $1uu 1 Y0 Usznoume
9.7.1 T&A Cloning Vector
9.7.2 Control insert DNA
9.7.3 Td DNA ligase
9.7.4 T4 DNA ligase buffer A
9.7.5 T4 DNA ligase buffer B
9.7.6 Forward primer (M13-F)
9.7.7 Reverse primer (M13-R)
9.7.8 Competent cell JM109
9.8 uvdarudiauas Blue Light S1u7u 1 1A304
9.8.1 uillAiuisuastivulitioanda 15 x15 (M119xem)
9.8.2 fiAnuenindy 470 uilumns
9.9 ¥aEANARABIYLIA 0.65 ml §1UY 3,000 1
9.10 MaeAAABIYUIA 1.5 ml $1u7u 5,000 T4

10. 18l 220 Taai | 50 Hz
1. Wusdndausinfiumsgiuanasuses wu CE, FCC
12. Suussiuamuninetnaes 2 I

Tuudede 1 9n

(WA.AS.UONS SUITUA)
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wasdunnmnw

1. gadeeietndmiumuiinauansdunidimeBmandl Usenoude
1.1 inbinuSousfiansIng (Graphite Hot Plate )
1.2 fagrumirinns il (aiasi) indeuseinmiaey Sinnaiifi fo ansalinnuieugegn
'luszﬂzL'Ja'né’uﬁ"uLLazﬂaaﬁ'umsﬁ'méawae‘lan'svwi'mq uazensialllaetnediusyansam
1.3 dgrumilvunalidosnds 300 x 210 x 35 fiaduns (nhaxenaxg)
1.4 awnsabinnuseuldlitiosndn 250 esmisadea
1.5 UlhuiusevesmivimafeusiiansildfiuiudviviviniiBuauufuaadeutuiosnin
vngrum welssiumuemsivsintuiuiuialfeifldnaates
1.6 ns1ividiwuuvgu (Graphite Block) ¥annsilwiadsushewmasy aunseld fegdumseesld
litfeendn 15 freene Towavauliivaendn 300 x 210 fadiuns (Mxem)
2. nMyugdmivdananssiaetn (Teflon Digestion Vessel)
2.1 vhonTagiifienunuignige ubsusmumulsiunndag
2.2 anyuzvurueuldliviesnd 250 esrmwaldua dvunaliviesnda 50 fiadans
2.3 Uszneumeansdiuie
2.3.1 Collection Tube Usznaude
- hasauAuuL (Cover) fites 1 Y83 dmSumaiunsadadunsaviindetunsadi
Tilunisdevaaransiiatng Lﬁa{lmﬁ’um'ﬁsmmm‘lansmmnu‘%L’J:umwze‘f'm%'ueiaaé'f'zaemaang:
meuan
- viopsausniluzudiag (U ~Tube) fesiifivuadusinugudnandaifiosndn 1
fiadlms Swanbitiosndy 6 deq adudnaiifinsazauveslonsn Tenansandudhgnszuaumstenth
- vienssnans (Middle Tube) \uudnandeurefuneusdmivlddesiogne
wielilensafiinninmsgasluuinansurdmivlddosiedn Kudnazanluvinavierseuiulugy
fg
232 myuzdmiulddet (Reaction Vessel) iuusnitldlunisldfmetaaznsaiild
Tunsdey
3. Lﬂ%‘mmwuqquﬁwu (programmable controller)
3.1 WAmINBEA3EA (Acrylic) v3efing WiuTandifhiwninun amnsairdaudelfasenn
3.2 fiaind \Un-UniTes egmesumiinadesdsiosomslday
3.3 minevensissmuruaumgiuanm Mo 1y gamiilFaudmiuldlums
dov, grumgisseliluvay, Tuamsamuznisviuressmqu sy
3.4 aunsaserngamgiigeeldlitoeni 250 swmwaidea



4. \Wundndausinnussmmnmg wiatisuii

5. uvsriugaunmeglnauazmsguasnuiaies 2 T

6. figflonunlneuazmwdangs bivfeendretsay 2 yn
7. fiusmsaounsldiedosile Sumnilitiesndn 2 as
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