
1I1m~1'Wbb6'l~flru~n~W:::bQ'Wl ~~6'1~'IJ'a~o;hU{l'UtI 'a::::!'J1 ru 'Vi .A. 2569 ..., , 
Q ~ Q Q) d 

fl ru~1'V1 ~ lf'1 16'1m 1I'V111'V1£J1m.IB'U6'I'a1'V51'W, 

~ ~lvn1'a 'VI't.bm1'U 0;)1 'W 1'W 'alfllliim"lU'JtI I {l'U'IJ'a:::1I1W I flru6'1l1mlbQ'Vn:::, 

1 I bfl~eJ'mn~11'1'J:lJ11\?1ml~ 
~IVl~Ul bfl 'Jl~~bbCJn"1JD\?1bb~ ~ 

Vll'IJ~:Wlru"1JeJ ,mnm~eJ'W 

m:::~n 

'It\?1 1 4,500,000 I 4,500,000 11. bfl~eJ{lbbn6'11fl1"1I11~ml'\>'J (Gas chromatograph) 'Vi~eJlIl'IJ1"bbmllfl'J'Ul1l1 

m1"'Vl1{l1'W 0;)1'W'J'W 1 "1J~, 

1.1 bfl~eJ.:Jbbn~lA1":Wl1\?1n'nv..j~G'llm'JblfllUA:wm'J'Vhnu, 

fleJ:W'Wl b\?1eJ1 

1. 2 m'Jfldufl:W~lnfleJ:W'Wdl\?1eJ11(;ltJ'J~'\Ju LAN (Local, 

~~mn1'Wm'Jl.u.:Jl'W 

1.3 iJrilAdl:W~lm'Jbll'Wm'J'V11'W~I'lJeJ.:Jldm~~1'JeJeJn

time repeatability) "JeJt.Jnl1 0.008% Vl~eJ"JeJt.Jnll 0.

1. 4 iJri lflll:W~I:Wl'Jbllu m'J'V1d'W~l'lJeJ.:J~'Uml?ln'Jl~"1JeJ.:JG

repeatability) "JmJnl1Vl~m~'hl'\J 1% RSD 

1.5 iJ'J~u'\J Electronic Pneumatic Control (EPC) Vl

Electronic Control (IEC) Vl~eJ Advanced Flow C

~.:JG'll:Wl'Jblfll'\Jfj:weJ\?1'Jlm'J1Vl6'l'1JeJ.:Jnl'(f1Vi'A.:J~Vl~m'IJ~ t.
1~\?11:Wfldl:W~eJ.:Jm 'J 

1.6 ~1:Wl'JbI~.:Jril'Vil'JliJl\?1eJ1'lJeJ.:JeJ\?1'Jlm'J1Vl~ (Flow 

( Pressure) 1~~1 nfleJ:W'Wd l\?1 eJ1ll~:::iJVl"Jl~ml~(?].:J.ueJ:W~u
'\) 

'J~uu~:we:r~ (Touch screen) 'lJ'U1\?1'hJ"JeJtJnll 
~ , 

fl'JeJ'\Jfl'l:w-dl.:J~.:Jll~ 0 Ci.:J 100 psi ;.:J~ 

0.001 psi Vl~eJ~nll 

~dt.J'J:::UU 

0008 'tHin 

J'Ull'IJ ~.:J Programming 

rate) Vl~eJfldl:W~'W 

~ ld'l.JVl"Jlbfl~eJ.:J ~iu'W 

Area Network) b~eJ 

~lnfleJ~UU (Retention 

'lI'J (Area 

~ml'\Ju Integrated 

ontroller (AFC) 

~; 'W'!''Hll'~/ b~~~ 




oCt ~ V'1 
1. 7 ;JJ'J::;UU(9)'Jl-:Ub'IJflnl'J'fJ bVl61'VeJ,:r;i::;UU 

1.8 'JeJ'l1um'J~~~,:rvhQ~ (Inlet Vl1eJ injection unit) ~helCh'lll?leJ~h;J-Ue:H:J 2 

'IJ~, 

1.9 'Jm1um'J~~~'l~h\9l'JT'ill~ (Detector) 1I?leJ~1'l-umJ 4 'IJ\91lwmnk~;JJb&i;JJ, 

1.10 iJu~blru1Vifn1;JJ~m.J (Heated zone Vl1eJ Heater Port) hjUeJtJnl1 8 

'<\1\91 ~'lbbtJnb'lhJ~~'J~'<il1nn'W, 

1.11 <KeJU~1V111JU'J'J'<ilfleJ~;JJ11 (Column oven) -;;)l'Wl'W 1 'IJ\91 
'U' , 

1.11.1) ~eJu (Column oven) ~1:w1'Jb1~'leJruVlJliJ~'l~\9111?l1:JumJnl1 
\J "I '\J <u 'I 

450 eJ'll"11b"llm~tJ~ 


1.11.2) ~1:w1'Jb161\91eJruVlJln-:U1n 450 eJ'lf!lb"IJ61b~tJ~ ~'l 50 eJ'Il"11 

, 'U 

b"IJ61b~tJ~ lJ1Jl1tJ 1 'Wbl611hJd'1u 4 'W1Vi 

1.11.3) ~lm'Jb1~'lh.hbbm;JJeJruVlJliJ'VeJ'l~eJU (Column oven) 1I?leJ~1'lueJtJ 
, " " 

" 
20 'iJ'W (20 Ramps) 


1.11.4) ~1:lJ1'Jb1'I.J1UeJ(9) 'J1 m'J b~;JJeJruVlJliJ<KeJUlJ1b~ll:JueJ tJnl1 

, "" 

o . 
120 C/mln (Temperature ramp rate) 

1.12) iJ"1J\91111;h bb1JU~ 1 Vl1eJ bbUU~ 21~tJiJ'J1~61::;b~tJ\91~'ld, 

1.12 .1) bbUU~ 1 "1J~116h~'I.J'J::;neJueJtJ1'Wbfl~eJ'l , " 
- 'I.J'J~neJuJ11m1~1 hiueJtJnl1 4 ~l iJl1~leJ~1'lUeJtJ 8 port mh'l 
2/ v ({ IV v 

UeJtJ 2 I'n bb6'l::;ll611 4 port eJtJ1'l'WeJtJ 2 m 

-


-


iJm'J~\91~'l1W;'\eJ1J~~l1J1'Jb1fll1Jfl;JJ 
iJ Nickel Cat:lyst Tube Methl ;' 

'VJ"a 'amU G~~~JJif 



1.12.2) Vi1 eJ bb'U'U~ 2 '!lml~1~U'J~neJ'UeJtJ1'Un~eJ~b611~-Wbl"1~ (Valve , " 
Option Box) 

- u'J~neJ'U1'11tJJI6h hJUeJtJnll 3 1?11 :nn~l 6 port mh:JueJtJ 2 ~1 

bb(;1~ll~l 8 port €J~I~UeJtJ 1 1?11 

- 11~1'V1nI?11?lI:Wl'Jllm'UA~11'1'Jln Software bb'U'UeJ\?ll'Uil~, , 

- ?l1:Wl'Jblm'U~~~ruViJJml'1 (Gas Sampling Valve Option Box with 

heating control) 

1.13) 1?11\?l'J1'Jl~ (Detector) '<ill'U1'U 3 '!l~, 


1.13.1) 1?11\?l'Jl'Jl~'!li1~ Flame Ionization Detector (FlO) '<ill'Ul'U 1 


'!l~, 


1.13.1.1) i,'\lm'Jll~~eJ ruVi Ilil?1~i,'\~lJl hJu€JtJ nll 450 eJ~1"11 

<t 'U <IJ q 

b'lmb~tJ?l 


1.13.1.2) 'lh ~blJ'Ub~'U\?l'J-:J (Linearity) hJUewnll 107 


1.13.1.3) ?11~I'Jbll~?lI'Ju~mru~I~~~ 1.2 pg Cis l~tJ1.rr 


Tridecane Vi~eJ Dodecane VI~eJ Hexadacane VI~eJ~n11 

1.13.1.4) ?11m'Jbl~~lwll'1eJ\?ll'Uil~ (Auto ignition) b~€J1V'J~'U 
"" 0:: 1 c:;; Q.I '1 2.t1.13.1.5) ~ A 11:W b 'J 1?1-:J?1 (Y1 'U n 1 'J l, n 'U?1 ru ru 1 ru 6 ~ 

'U "I Q.) !U 

( Data rate Vi~€J Acquisition rate) lJllO Hz VI~eJ~n11 b~€J1V1'11'1 

if /,-,~- 1.J<j-rru~/ b~W~ tk 


1 '!l~, 



1.13.2.1) 6'lllJl'Hl~\jeJruVfJlij6'l\j6'l\?111'1 bJtrmJflll 400 B\lm 
" 'U" Of 

b"1Jm~tJ6'I 

1.13.2.2) 6'lllJl~br1\?16'11~m~lru~1~\?1~ 400 pg 1\?1tJ1i 

Tridecane/mL ~11i~b~tJlJ Vf~e:J:lJrrll~b (Sensftivity) 1'Ufl1~1\?1m~ ~lflflll 20000 

mV x mUmg (decane) Vf~eJ~flll 

1.13.2.3) '1Jl\lb'U'Ub~'U('l~\j (Linearity) hJtreJtJflll 105 

1.13.3) ~'h\?l~T'\),1ill'IJ'!Jill Electron capture detector (ECD) "ill'Ul'U 1 'q\?1 

1.13.3.1) 6'lllJl~b1~\leJruVfJlml'1 bJtreJtJflll 400 B\j~l b"1Jm~m'1 
, 'U 

I ~ i/ l 4 v 
1.13.3.2) 'lJl\lbU'Ub6'l'U\?l~\j (Linearity) lJlflfldl 10 illltJ 

Lindane 

1.13.3.3) tJ~lJlru~1~ill~1\?111'1 < 4.5 fg/ml Vf~B < 4.0 fg/s v!~eJ 

VI~B < 4.5 fgls 1'11tJ Lindane VI~e:J~f111 

1.13.3.4) 6'llm~b1lJ Data Acquisition rate Vf~eJ Acquisition 

rate 11'16'1\j~\j 10 Hz Vf~eJ~flll 
" 

2. ~~UUU~61l'H~'dmh~uuuel~1'uiJ~ (Auto Sampler) ~TUd'U 1 "q~ 1"ll'Uf"llJ 

n1~v11\jl'Ul\?1tJ1tJ~bbm~'IJ\?1b~ tnf('LJfl'Ubrl~eJ\jbb?i6'l1rl~m1 'Vlmlv-l (GC), 

2.1) lJb~~5\?16'11~()]leJ~1\j bb'U'U~ 1 Vf~B bb'U'U~ 21\?1tJiJ~ltJ61~b~tJ\?1~\l~ 
bb'U'U~ 1 ~B\l1''Ub~lJ?i\?16'11~()]lmh\j'IJ'U1\?1 1.0 ml, 2.5 ml, bb61~ 5 mll\?1m~~ 

?i\?16'11~()]leJ~1\j'IJ'U1\?1m\?l~:Ol'U~~J1f('UbA~eJ\jflB'IJ'U1\?1 2.5 ml bb61~ 5.0 ml 
"" 

bb'U'U~ 2 lJb~~5\?16'11~~leJ~1\j~hm'VlrliJAbeJ\?1mtJ"1J (Headspace) 'IJ'Ul\?1 

2,500uL Vf~eJmflnll 

2.2) 6'llm~b1tJ1''UtJ~lJlm1'Ufl1~?i\?16'11~()]1~1;t'tJ~~~'.fu bb 'U'Ut; l\?1tJiJ 

OJ~'=i~~j b~(~~~~ 

" ~ltJ61~ b~tJ\?1~\j\J 

http:Ufl1~?i\?16'11~()]1~1;t'tJ~~~'.fu


bbUU~ 1 ?l1~TH1'lJ~'U'lJ~~11'l';llUnl';l~Vl?l1';l(?]lB~1.:J1~'W·(h.:J 500 - SOOO uL 

l\?1tJ~'WeJ ~ nmJ'W1\?1 b~~~\?1?l1';l(?]1 B~l.:Jvh-if 
'\J 

bb'U'U~ 2 ?ll~l';iflu~'Uu~m(9\';l1'Wnl';l~\?1?ll';l~hB~l.:J~lm'VIf'1Df'1beJ\?1mU'IJ 

(Headspace) 1~ 2,SOOuL Vl~B?l.:Jfll1 
'\J 

2.3) :WfI1\?1'U';l';l~'lJ1Vl~lB~1.:J'lJ'W1\?1 10 Vl~B 20 lJ~~~m 1~'bJ-umJf111 60 'lJl\?1• 
2.4) ih~'U'Uvl1f'1l1~?l~m\?1'lJeJ.:J1Xlb~~ (Syrin~e) ~lmbnm5BtJ (inert ~as) 

2.5) 1U';lbbm~f'1l'Ufl~nl';lv'i1.:J1'W "<ii'l'Wl'W 1 lu';lbbm~
q 

2.S .1) ?l1~1';lblf'1l'Uf'1:Unl';lv'i1.:J1'Wbb~~1 U';lbbm:u 1 Vl'v'i1.:J1'W ill'lltnJ~n'U 
q 

bfl~eJ\Ibbn?llf'1 ';l~11 'VI m1Yh~.:J~l'W611Vl-r'U ~Vl?ll';l(?]l B~l.:J ~l'Wfll'Uf'1:UeJ tuVl.f1iJ'lJ eJ.:J 
•• '\J 

fleJAuu bb~ ~ bf'1~ €l.:JI'l';ll~lVl ~ltJ1U';lbbm~b~tJln'W 

2.5 .2) ?llm';lm~tJflVlU';l~l~nl';ldh1-if.:J 1'W 'lJ€l.:Jbf1~€l.:J nl';l 'Vhn'W'lJ eN 
'\J 

d v .:::. ~ i/ Q..I d d' oQ.Q.Clt, 

bfl';l€l .:J 'lJeJ~~nl';llbf'1';ll~Vl 'lJ€l~~ U ';l~~l~t:.J~ ?l1~1';lbl 'U'W'VIflt:.J~nl';ll bf'111~Vllfjm';l
'\J '\J 

bb6'l~Vi~~';llm1'Wt:.J~m';llbfl';l1~~ ~lflbfl~eJ\I1~~ltJ1U';lbbm:Ub~tJln'W 

2.S .3) 1U';lbbn';l~~f1l'Uf'1:Ubf'1~€l.:Jbbn?llfl';im1'VIm1~ ~?llm';lbl'Vhn'W1~, 

'U'W';l~'U'UuBU~nl';l Microsoft Windows 10 Vl~€l~fl11 :W~'lJ~'VI~~fl~eJ.:J611Vl~'U 

6'1.:J1U';ibbm~1Vll-i1~bdm,l€l.:Jnl';l 

o ~ ~ j.I 0 

3. "ll~fl1'Uf'1:IJn1'a'VI1.:J1'W 'U'W'VIn"lleJ:lJ6m61~'a1tJ.:J1'W~61 ~1'W1'W 1 "l1~ 
~ ~ 'U ~ 

3.1 'lJ\?1f'1eJ~yh bl'leJ1 ~.:J1~~f1l'Uf'1:IJnl';lv'i1.:J1'Wbb~~U';i~~lm-l6'l "<ii'l'Wl 'W 1 'lJ1'1 
q q , 

3.l.1) Microprocessor bb'U'U Intel Core i7 f1l1~b~l1l-i-ueJtJfl11 3.4 

GHz Vl~eJ~fl11 

3.1.21 "U1"A1,~",,,tin (RAMI 'il~ DEJ114",_ch ~~'Ul~"" 
fl11 16 GB if? ~~~7·--

cc;sJ UJ~"j~~1 bd1~~Ju 



3.1.3) VlthtJ<DVlt,n'U.vm.J61 (Hard drive) 'b1Jt71 SATA VI~eJ~nll 'V'l..n (?1
'U 

ml:lJ~l~,JeJtJnll 2 TB , 

3.1.4) iJ'1ieJ.:J~uf11J1.v·nw DVO-RW VI~eJ~nl1 iJ'1ieJ.:J USB-C :Wt,:lJ1~t,b6'l~ 
"" ~ ~ 
fltJ'UeJJt71 

3.1.5) VI,J1~mt,6'lt71.:J~6'l (Monitor) ,()'W1Vll~,JmJf111 32 .01 

3.1.6) 1'lJJt,bf1J:lJm'Ufl:lJt,fl~eJ.:J rfleJ.:JiJ~,()~'VIt~flrfleJ.:J1'11:lJflflVl:lJltJ
, 'U ~ 

3.1. 7) ltJJbbf1J:lJm'Ufl:lJf11JVhn'Wt,t,6'l~ tJ J~:lJ16'l~6'l,()eJ.:Jt,fl~eJ.:J "Il1'W1'W 1, 

'bt71, 

3.1.7.1) 6'l1:lJl'Hlvl1.:J1'W~1:lJnUJ~u'UtJ5U~fl1J Windows Hl 
3.1.7.2) 6'l1:lJ1J~?f~1.:J151t,flJl~~ tJJ~:lJ16'l~6'l U'W'Vifl~6'l t,t,6'l~i.:J 

YlUVh1 tJ.:J1'W~ 61 fl1 J1 t,flJ 1 ~~~1 fl'1leJ '\I'J t,b1 fl~ 

3.1.7.3) 6'l1:lJ1J~vl1fl1Jlt,m1~~t,~.:Jflru.rn~ t,t,61~ t, '8.:Jtl~:lJ1ru1~, 

3.1.7 .4) 6'l1:lJ1J~?f~1.:JJtJt,t,UUJ1tJ.:J1'Wt,t,61~bt,m '()lMt71tJm.v.:J1'W 
'U 'U 

3.1. 7 .5) 6'l1:lJ1 Jmt,6'I t71 '111"1 J:lJ 11'VIt,t,f1J:lJ"V'W1t71t,~fl (Chromatogram 

M iniPlots) "VeJ.:J1'11eJ cJ1.:J~1~v1'1fl1Jlt,fl J1~~t,~tJU ~eJ tJbb~l VI~eJ t,t,6'lt71.:J1flJ 

:lJ11'V1bbnJ:lJVlmtJ~t71.;reJ'WVI'Un'W'U'Wm1'\I'Jt,~m (Di splay Mode: Overlaid) 

t, yj eJ1m'Wfl1 JbtJ1tJ'U b Vi tJ'U~6'lmJlbflJ1~~J~Vll1.:J1'11 eJcJ1.:JVI~eJ fl1J~'Wt,bf9i61 ~ 

'bt711~, 

3.1. 7 6) 6'l1:lJl'JmtJ~tJUI;VltJ'U1AJ:lJ11'VI bbnJ:lJ (Overlay) "veJ.:J~ 61 fl1J 

1bm1~Vl1~ 

VJrfru.~1 b~~~J8if 

http:6'l1:lJ1J~vl1fl1Jlt,m1~~t,~.:Jflru.rn


b~ €Jnfi1~ bVl:lJl~?I:lJ~;;\(9) Vl~ elnl ';i~e..J~m';i~'l.J'vhm(;l (I ntegration
, '\J 

Optimizer) lLm(?]~~m';i~-:)f'h 

3.1.7.9) ilV1-:)n-1J'U"1htJ1'Um';i~h'!~bm(;l (Integrate peak) Vl~eJ 

hhbbn';i:lJ Retention time locking (RTL) Vl~B~nl1 ~vh1Vi Retention 

time A-:)~ b~eJillll';ibLJ~tJ'UA€l~:lJLJVl~BIil~fleJ~:lJU 

3.2 bfl~eJ-:)~:lJl'le..Jmm"11eJ1 "1.11J(9)~ bb~~"1.111-~1 "<\Jl'Ul'U 1 bfl~B-:) 

4. eJLJn'arutJ'a~nmJ• 
4.1 GC Start up kit "<\Jl'U1'Uhh~eJtJnl1 1 'Il(9) 

4.2 "1.1~ Gas clean filter ;;\l:lJ1';it"lmm 1®1(9)';ifn1ueJ'U fll1:lJ~U eJBn~b:Uu, 

"<\Jl'Ul'Ul:W~eJtJ nl1 1 '1f~, 
4.3 nl"lliJb~tJ:lJ fI11:lJU~?lYltl:WUe)tJnl1 99.995% 'W~B:lJtl-:)bb~~vhLJ-rUbb';i-:)I91'U, 

"<\Jl'Ul'Ul:W~e)tJnl1 2 "1.1(9) Vl~eJ nl"llm1nBu/ ilbYl'U ml:lJu~?lYltl:W~BtJfll1 95%/ 5%, , 

'W~eJ:lJtl'lbb~~1X1LJ-rUbb';i-:)I91U "<\Jl'l.!1ul:W~BtJnl1 2 "1.1(9) (~l"<\JlbDu~B-:)H'), 

4.4 nl"llleJb~';ib:U'U Al1:lJU~,?\Yltl:WUBtJnl1 99.995% 'W~eJ:lJtl-:)bb~~1X1LJ-rU, 

bb';i-:)I91'U "<\Jl'lnul:W~eJtJnl1 2 '1fV1, 

4.5 nl"lllUbmb:U'U ml:lJu~?lYltl:wum.Jnl1 99.995% 'W~B:lJi1-:)bb~~1X1LJ-rU, 

bb';i-:)I91'U "<\J1Ulul:W~eJtJnl1 2"1.1V1, 

4.6 bbeJ1~b ~ 'W~eJ:lJtl-:)bb~~1X1LJ-rUbb';i-:)I91U "<\Jl'Ul'U1:W~eJtJnl1 2 "1.1~• 
4.7 AeJ~:lJU~lVl-ruH'bbtJn lu(;l-r?lBBnl"11~ (N 20) Al1uBul~BeJfll"1l~ (C02) 

bb~~ :!JbYlU (CH 4) 

4.8 bA~eJ-:)~l';ieJ-:)lvJvh 'lJU1~1:W~BtJnl1 "'\L~~ 

JI~ 

6 

4.9 H)~~lVl-rUl1'lbA~€l-:) GC "<\J1U1U 

n*tJ*6'! 1.5*3*0.8 b:lJ(;l';i 

~.:rr~~~1 bd-idlJ ~ ~ 
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