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5m i n. ) —>55% (35 — 38m i n. ) —>2% (40mi n. ) 

Flow r a t e : 0, 7 (m I /m i n . ) 

Column temp. : 4 0 (°C) 

Det. : 3 4 0 (nm) 

[0066] 010HPL Lfc U V=ftt!±!tHC#£ 

7x7 —^2(C^1"0 

[0067] HI 1 2 *> — KJUffl U ti^^y 

s Onufyft. ^7x-il% 

£&fB'JV=f (xlf-hJB'JV=f) ttti}^<hj:bt£LT 
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, ^7 x-|££J;T/7 P 7°P^>T-

'J > It# '>17x7 -)l^(D 7 • U ̂  8 li%l-X±f 

^>•2) d ttPto-fr -otco 

[0068] ( F o I in-Ciocal t e u<£ S&&# 'J 7 x 7 -JUm©}^) 

2 0ml MllfcWiZ-i?> 7°1 0 0 IJ, I AtU USE^X^: 7 . 5 m I JQ 

X./cQ M(C 0 . 9 N 7 x 7 —(1. 8N Fol in—Ciocal 

teu' siS^^2fe^|RLTf^ffl) %Mz.tc0 

[0069] $ *V—-?MW Ltc0 li\T2 0 K lJ 0 A 

1 m I It§j7j<. 1 . 1 m I total 1 Om I 

7.7 y 7° U IS,It® $ *+J—-Cjf# L/co 1 OD7 6 5 nm^: 

MfeLtco U ii# 'J 7 X y• p y y outfit 

)£H!±! L/co 

[0070] (7°Pi>77^^>II(Z)^M) 

x/s:#u-^--e^(c^@L/c}i^iS^^, **y-jnc:^a?u;/c0 2 

m I K^7^J.-7lC;I^^^2 80/x I AftT 7 0 0 yu. I (£> 1 

% (W/ V) /<- >j y/* $ y 700^101% (v / v) fiftii 

/p<^y-;i/}^5S©)iii-e;Fb^u/co 1 %%%£. 

Sfe5 0 0 n m(M^Jt£>!!)£ U/Co U 

^^>}JEJ$: v sAbs500n m) Us 7°P "> T7 —'vVlI 

#m£®!±! U l£#'J 7xy-;U^0)7oP^7-^>II#M«h L/co 

[0071 ] ^mm i Ti# e> L tc is- KJUE 'j > =faaiti ̂  11?# 
>P* (x+f- 'J >=f) 

Fol in-Ciocalte u ;£(C <£ Sli# 'J 7 x y 

V:7°ni'7-^ym(Dfes$nm%:m3lZ^To m3lZzkT&Mfrb* *>-K 

JUffl'J >P*ttfttHC&ttSi£#U 7xy-jU^©7°P^>7-^>II#Mtfs 

2 5Jf fi% JJTF-ZtbZ>Z.iitf*>fr^tc.0 

[0072] (j;b»J2) 
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-f Us 1 0 g IZtt LTTK 1 0 0 g » 

JQU 5 O°C(CT40trP^f#ttl±l^tT^/co 25°C^-e;^iPL. 4 000 r 

pm, 3 ±j#£[Ij]J|X Lfco Z.(D±.M 

-f h £ 3 g flD*.TaS®£fTl\ M7 0 g £f#fc0 

[0073] hFPX-66 UJl/tf y 1 Om I ^ 

t>^l±iz3t HES7K7 Om I, JL$> J —)1/5 0 m I £J:T/llfij7.K 5 0 m 

I ©IIIIStCifiKtLTPVxV^a-V^i^^tT^/c^^AtC^UT. fitt 

fcii$l£ 2 0 m I ^ U ^TK 2 0ml U 9 5 %X^ y -JU 2 0 m 

lT}§tiiU -f 

[0074] -f^E 

0 . 1 4 g ^rt#/co 

[0075] (J±,$$$!) 3) 

^yo. 1 3g^|fco 

[0076] (J:b&0!l4) 

^'J:#^V^^ffl^Tj;b$^y2(h^*i(Z)^^tTl\ isVm^mMO. 1 

5 g %n%tco 

[0077] Ub&fll 5) 

•; -^^r^l/NTibl^y 2 <h 7>-^ U 

-^M^O. 15g» 

[0078] (tmm 6) 

^Tib&fliJ 2 <h 7°^ >> 

7^^>h^M^yO. 14g^|fco 

[0079] (tmm 7) 

jfcm&JO. 13g£f§7fc0 

[0080] (tbMJ 8) 

yo. i 
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5 g 

[0081] (ibW!)9) 

• 1 1 g tt%tco 

[0082] (tmm 1 o) 
i> 2 tmmmwtkfiiK *v-y"mm 

^mmo. 1 1 g*ntc0 

[0083] amm 1 1) 
m%7yr 

^»JO. 15g^|fc0 

[0084] at&m 12) 
tmmvmtzmK maig^s^yo 

. 0 9 g ^rt#/c0 

[0085] (tb&®J 1 3 ) 

1 g tk%tc0 

[0086] (J±$$$iJ14) 

-1:V,NTjrb&fti 21 mmm^^\ • -1-m^m 
£00. 2 1 g*ntco 

[0087] (H«y 1) 

6. 4 1 g (D<PJLy^kt 3. 5 9 g 0^l>iEt K U 4 0 0 g(Z) 

US (Br i x-fit) = 75 ©Hgj$£ 4 5 9 0 g ©7j<3l7.MC;Il^ U p H = 3 

. 5, HJt (B r i xm) =6©M^5 0 00 g^|i^Ufco 

[0088] JSB^ P E T # KJKC 3 5 0 g Lx :> K =j— )\/%: 1 0 p p m 

. HJfe#!) 1 &tfJ:b&0!) 1 ^JrbWU 1 4 xmU L/c^D^Mb»J^©@ff# 
)1S^5 p p m£t£Z>&?fcl3\\7LTyt%4kUmzmLt£0 

[0089] t/c, ±s3M^(cauT#D^Mb»J^J^Atl-r(CliigU/ci/K^-;UA 
y^S^C^T. (blank) 
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mMois K •—JV (^JSI# 
) £ L/Co 

[0090] 

^0^PET#hjKCiS,^^^itL/ciS,ltmpnptf. (1-

TLH30-1 4Mj ) 

fc0 mM&mZs ffsu/c^t|T\ ss2 5°c(cTs afe^iiciiz^zmM 
(MS 1 0 0 0 0)l73) £ 1 6 8 0#^fT&ofco 

[0091] (gffitti±i)i) 

frofco ^-xjUHt-rxVXttM rinertSep C 1 

8 — BJ 500mg/3m I T\ 2. 2 5ml (D^y$y : 

X-^JU [=1:1 (#Mtt) ] 2. 25ml0^y -Jk 4. 5 

m I ©^7K£;;tLT£$=l>T1V:>a->yL/co dtUC 10 0 0ml© 

4. 5 m I ©H^7j<-e&}# U 3 0 5}rw^ 

•t±Tfr£>, 4. 5m I (D^y$y : X-^JU [=1:1 (^mtb) ] 

[0092] K U 7 A^MPLTJ&TK U 

si LTs LT 1 0 M I ©5 -y -+J >%}]Qx.s *X7^X 

=l 7 — JIXJEMZ 1 m I (Cp< 3 7^ 7°L/c0 dL/cIS^ 

?:^^P7h^77<- (GC) lZ£ViM'MLTi/ 

[0093] (GC)iy^#) 

SS : Ag i lent Technologies %tM T 6 8 9 0 N J 

tl^A: iz — JLJUV^ X>7vttM T B C — W A X 0. 25mmX30m% 

I. D. =0. 2 5 yu, m J 

<J T-tfX : AiJ^A 

: 6 0 - 2 3 0°C (H^ : 4°C/^) 

&&& : F I D (2 5 0°C) 
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[0094] ±§E)l^#frP>T§E©i^C LfcT^Tv (%) £f+JSU 

tc o 

(%) = (A/B) XIOO 

A : M*!^©^^©^ (p P m) 

B : (PVhP-JU) ©tftN-^©*> (ppm) 

[0095] ^&0ijl 

/clp^^rlH 4 

[0096] |E|4 

blank: 

*>- KJUffl 'J > P*tt!±!t) : 1 C*^©^ 

^Mb»j£y) 

T-P- Kffl u : tmm 1 
&mm&M: tfc&flj2fr£tb&0yi 4-e#e>n/c^M^y 

[0097] m4 iz^t <fc 9 K, u v =r c^if- Km u > =f) 

"J LfcbOttftmttlzAZis h:7-J1/<DM/J>&&t>3Mg 
izmuLfco 

[0098] (mmn 2) 
VkWftM&Ltc*/- KJUffl U >P*tt!±!tHC^£ti 'J7i; -JU£ 

s/h7£LL/to mmn 1 £m 
p p m 9 LX%^itU, 

^kiZi&Ltco "> K JU^ife^CDhbl&y^ 7 ̂ rlH 5 

[0099] |g|5 (C^1"i;9 IZ* *7)1-te^X 2J 7 i—!&£><£#£ • P ?yW\&*s h 7 

- J U © ft b £ #P $ y t Z> ®] M % M U T l'N tc 0 L U & ^ n° •=t © fc © I c J: 

£, $/ h^-JU©ft^Mb£»J-t3^ll&. P&*£yMiI Ltc*s- KJUffl U V 

zftt <h tblxf £ ̂  & o T IN fc0 

[0100] L/cA^T, PM^yMiIL/c^>- KJUffl U >P*tt!±!tHC h^-JU© 
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—)l(7x7-

JU«hi"& d <h T*> K 7-jwoyt'&fc£»J L 
T gg# $ n- & -an %mt & z t b frx h z> o 

[0101] (I¥WJ1) (4=?L) 

0 5%<h&£J:9»JPL/c^?L1 OOg^^S 

IC&JgU r L H 3 0 — 1 4 

MJ ) KAtu imiMtt (5OOOM^ 5°c% 70tr^) L/cti. mm 
L/c 1 ^^Mb»j£y&tmjp 

(P>hP—JU) HFD^CD^bS 

^N£% P> hP-JU<hJ:b$$LT^P*^b©&lNt£II£7£<h LT, 

^L<^MbLT^S^H© 1 ,^St\ 1 

[0102] 1 (<-^j\^"o 1^1 ^"FPB^S^PT^,1^ U/CIS-ZN-^-

JU(W£)£T£>£o J^f^0l¥WJ 2 ~ 5 t |fUH©M;£&T£>£o 

[0103] 

7 : P > h P-JU<h^] i;§R5k£^t"£0 

1 : L < i&it LTIN'So 

[0104] [^1] 

SsJWI ->— K/u-ffl a G R u t i ££ 1- (+Light) 
y >-=^a\m ]) n P 

P^f~ K) 5. 4 4. 0 3. 8 1. 6 
ptf1^ 5. 2 4. 2 3. 2 1. 0 
<D¥^ L. 4. 8 4. 4 3. 6 1. 8 

6. 2 5. 6 5. 4 4. 4 
7Wy>3.^ 4. 8 3. 4 3. 2 1. 0 

5. 8 5. 0 5. 0 3. 2 
5. 8 4. 4 4. 0 2. 4 

HEM 6. 2 5. 2 4. 8 3. 0 
5. 8 4. 8 3. 2 1. 0 

[0105] mi (Dm^ommtixTom^xh^ a«©!¥«y(c£iN-tt^*§) 0 

*>- Kjuffl'j >p*tti±!t): ^wy 1 xmbntcm^mm 
fcmm) 

'J >P*tt!±!t) : iblx^y 1 
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aGRut i n P : a-?)lZ\*/)\,)\,?y 

[0106] (i¥«)J2) (7 7 'J-A$ vVX) 

0 5%£&£<fc-MCgSjDUfcV7 'J-A 

5^^1 0 0 g (5 0 0 0 

5 °CX 2 40^) L/cm, !¥Wyi <hm§©M£L/c0 

2 

[0107] [^2] 

8sM is— v/v-m 
v v 

a G R u t i 
n P 

?£ L (+Light) 

PSfc») 5. 8 5. 0 4. 8 2. 7 
ptf># 5. 2 4. 0 3. 7 1. 2 

6. 6 6. 2 6. 2 5. 5 
6. 4 4. 4 4. 2 1. 5 

mmm 6. 0 5. 8 5. 8 4. 8 
5. 8 4. 4 4. 2 2. 2 

mmm 6. 4 6. 0 5. 8 4. 7 
5. 8 4. 0 3. 8 1. 2 

[0108] (M0IJ3) (^?L7°U» 

^?L6 0 0 g 1 0 0 g £ AtlT^&T, 7j< 1 0 g L/c^if =? 

^>1 5 g £JPPLT£]-^L/C^?L70|J >4iMMlfc0 ^3(C^t;£ffl 

;feM£0. 0 5%£&£<fc9lc±§E£ifelcgsmfco £-ffl;feM£Jpx./c 

^?L70'J>£±fel 0 0 tnmzftmbs 

^Lmsbtci^ (5 0 0 0^3, 5 °CS 7 0#F^) Ltcik. l¥ll 

$J 1 <h L/clp^^J^TCD^S (C^t~0 

[0109] [H3] 

a: G R u t i L (+Light) 
y n P 

6. 0 5. 6 5. 4 4. 8 
pt£# 5. 6 4. 8 4. 6 2. 4 
u-efe 6. 0 5. 6 5. 6 4. 0 

5. 8 4. 6 4. 4 2. 4 
5. 4 5. 2 5. 0 4. 4 
6. 0 5. 2 5. 0 3. 2 

W 6. 4 5. 4 5. 0 4. 8 
*&^W{5 6. 2 5. 0 4. 6 2. 8 
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[0110] (!¥«!)4) (fcj y 7°0 'J -A) 

£ 'J - A 2 0 0 g 1 5 g £Jp PU ^4 0 . 0 5 

% £ & £ <fc 9 u T?JO% L & # bMm < fe±Lrfc0 zti y ^z& L 
Tmm*mm70?*3Lytnmz3tm{.s (SOOOJWX, 5 
°c, 24mm) Ltcms !¥»yi tmffi(DWffi%[stcmm%&i:(Dm4izvk 
to 

[0111] [^4] 

gsM v-1^- K/vffl 
y y 

a G R u t i 
n P 

L- (+Light) 

Pisf' *) 6. 8 6. 6 6. 5 6. 0 
pip# 5. 2 4. 6 4. 5 3. 3 
"HI* 5. 8 5. 5 5. 3 4. 0 
-7V"y*s*.mt 6. 0 5. 5 5. 5 3. 8 
mw& 6. 0 5. 8 5. 8 5. 5 
msfe 4. 8 4. 5 4. 5 3. 5 
HBM 6. 0 5. 8 5. 8 4. 8 

5. 6 5. 0 4. 8 3. 0 

[0112] (i¥WJ5) (B-9JU h) 

^5 (C^I-^ffl^JP^y^O. 0 5%£&£<fc9 ICfSflP Lfca-^h 9 5 

g (1 OOOjU^X, 5°C% 

1 O0PI) L/c^% §¥iffi0U 1 l^iCDE^fifi^rfT'^/cin^^rlilTCDil5 

o 

[0113] [^5] 

way v" KA-ffl 
y y 

a G R u t i 
n P 

L- (+Light) 

6. O 5. 8 5. 4 3. 8 
ptf># 5. 6 5. 2 4. 6 2. 0 
-ira 6. 0 5. 0 4. 8 3. 6 

6. 0 5. 2 4. 4 2. 0 
6. 4 5. 8 5. 0 3. 4 

« 5. 8 5. 2 5. 0 3. 2 
iigra 5. 4 5. 2 5. 0 3. 0 
»£•!*« 5. 8 4. 6 4. 6 2. 4 

[0114] ^1-5 (C^-Ti; 9 izs *%m<nm(*>- KJUffl 'J >=ftt!±! 

tl) 4tffi'J>*tte<J:t/aGRut i nP,hJ:t$$LT. 
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[0115] (PWJ6) 

^6~i 1 1 2(c^-r^fi»^yo. oo 1 % 

b(D$Km%s (5 0 0 CUU^X, 5 °CS 7 
ar^) (5o°c, 1 OBP^ L 

tcm, Hi*L/c1 0&(DyiZJl>%mA,Xrgfimm$:1Jti:-3tco 

[0116] ( 

ZIVKP-^U) 

)£jiffSL/c:t^ (PVhP-JU) P>KP 

-)itmxLTm%mk(Dtei^£m%:7LT, 
stti© i i ̂ jj^-efir^iufco 2iz^to 

[0117] [^6] 

3.10 
1.57 

0.10 
~€9VO 0.08 

?L Wits & 0.07 
0.03 
0.03 
0.02 

0,003 
0.0013 
0.0007 

0.00022 
0.0000006 

-?~7)v—y^tPc 0.10 
TK 

[0118] 
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IW1 

8.00 
6. 0.80 

0.13 
0.07 
0.10 

* 

[0119] [^8] 

8.00 
2.00 
0.13 
0.07 

Tszf^Pc 0.10 
zK mn 

[0120] [^9] 

13.00 
0.10 
0.10 

zfc jm 

[0121] [^10] 

% 
6.00 
1.00 
0.20 

tr^vc 0.01 
0.10 

* 

[0122] 
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CH11] 

% 
4^?L 20.00 

3.00 
%mn 1.00 
% m¥c 0.10 
mm 0.03 

TK 

[0123] [^12] 

^r7*Ai$dSf ^r7*Ai$dSf 
»#J 8$M 

^r7*Ai$dSf 

— K/v 
ffly i/=f 
ttUife 

y 
aGRu 
t i n P 

v"— K/v 
ffly ^ y 

mmm 
aGRu 
t i n P 

iy Ky v 6. 4 4. 4 3. 4 5. 6 3. 0 1. 6 

5. 6 4. 2 3. 2 6. 4 5. 0 1. 8 

6. 2 5. 8 2. 8 5. 6 4. 2 2. 0 

5. 8 4. 4 3. 0 5. 8 4. 8 2. 4 

5. 8 4. 6 2. 6 5. 8 4. 4 1. 8 
6. 0 4. 6 2. 8 6. 2 4. 4 1. 6 

[0124] mi 2iz^tJ:vics 

) M'JV^ttmctti'aGRut i nP<hJ:b$$LT, 

L/cif^c, tift) 

fr-otc0 

[0125] (PWJ7) 

7-Kfp4 0 0 g £9=7-a-14 0 0 g U &£p L/c^C, •&=? 

^•-X7 0g(h7j<.1 3 0 g ^ /M'n' U tc "tz~p 5~ V }#>(£ ^k. U X /^"n" U /c o tl ft. 

(C U ^ ymn 3 g (h ^ I ym. 5 0 %7j<^>$£ 3 0 g, RX?m 1 3 
2 y 0. 3 g» U ^E-

Jl K(C;,tL3£<^-0ftf£:)t£l±/co d^ri? 

TLH30-1 4Mj ) (CAtU imiMtt 
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(1 0000;^^ 2 5 °C% 1 OOHfl) Ltcijk. iiUfcl 0^©/^ 

hn-ju) &m(Dmt(Dm%k£s mm®#P>KP-
5 ,^<h L/cffi^)"I¥'fl L/clp^^ll 1 3 m 1 3 

s TIE©S^-e^^ 

[0127] feli : p > h P—JU<hJ:b$$ LTlg'fbil 5 <£<h LT% ^ICjIfeUTlN 

tfgM : P> hP-JU<hJ:b$$LT^P*^b©&lNt^£5£(h LT, § 

L < ^Mb 1 ,^tT\ 1 ^jy^T'ffl^illL/co 

[0128] [^13] 

a > h n —>\y 5 5 4L 
3>FB —JV 

3tR8M 

1 i 

±-&m >J 3tR8M 3 2 

is— h';um 
V 

3tR8M 

4 4 
V^„ 

[0129] mi 3iz^tJ:vizs *%m(om*&4kmm (^-KJUSUVp*tt!±!t) 
) >P*tt!±!t)<hJ:b$$LT. H^CML/cil^C, 

-fb^rjcp^y 1" & IN d <h tco 

[0130] 

bfrXfo^v 2 0 1 4^9£ 1 7 BttX&m^tltcB^mtf 
&m (HII2 0 1 4-1 8 84 0 5) (CS-3VT £ <<>U <fc 
v&m-ztizo 
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HacOlfiH 
[11^111] v- 'J "J 

[11^112] tulBv- KJUffl "J >=ftt!±!^£s v- KJUffl "J > =ftt!±!5toP&*£J 

&kmyti-e$>zm&m i (ciESo^omMbM^yo 
[ii^ii3] tuiEPM^y^j^^PM^y-e^^ii^ii2 (c§ES©^D^^MbW$ij 

£yc 

[II^t<lI4] tulE'V— KJUffl U ^>+s }$>+^/c&}$>+ 

'lk(DWM.XfoZ>Il^cll 1 ~ 3 <D\,\?tlfr 1 lI(C|E®©^D^MbW$iJ^y 

o 

[11^115] fulfil— KJUffl U > =f&* Wvt)fctp(DUtf 'J7i7 —0 . 

2 li%J^±T'fc y % fro U > zfigJttf 0.45 II 

^cil 1 ~4 ©iN-f tifr 1 iI(ciE®©^D^MbW$y^y0 

[11^116] fulfil- KJUffl U 'J7i; ->/U^©7 • u 

1 ~5©^Ttl^1 IKCIES© 

^o^Mb»j£y0 

[Il^clI7] fuiEi>— KJUffl U >=f}fi!±!^c£tt£i&# U 7 x y — JU^CD7°P :> 

7-^>§I#mfr2 5ftm%^T"e&£!f;£l11 ~6©^rtlfr 1 if 
iztmom^itmrno 

[ii^ii8] $mm 1 ~ 7 1 

[il^ii9] II^II 1 ~ 7 ©iN-f tifr 1 ii(ciE®©^D^MbW$y^y^#^-r^^ 

HPPo 

[11^1110] II^I11 ~ 7 ©iN-f tifr 1 iltclEi^^P^MbM^y^ ^D^Mb 
£ S ttt# £ (C glflp1" £ CD^P^feMb Jtpfrl 

[ii^iin] *>- bjum u 

^hsm%'£4k$mM(DMT&iJ5)£o 
[11^1112] IXT©Ii (a) ~ (c) ^#^D^Mb»J^y©M^)io 
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( a ) *>- U KJU 

(b) ii (a) TI#e>n/c^>- bjim 'j y 
stymie, i^PM^y(cPM^n/c^^^)^7j<;^-e}§i±i LT 
ww&Mmya&m&xm 
(c) ii (b) -embtitcmw&Mmya&MffiT&xfe 


