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U FIRPER. fEm pH 4&AF R, LRRAERSIAHT
U RAR D, HOKE D BN B IR, b 32k
LB AR eI pH &0, BT 4R
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RIN, 24K 2 H A DE UL — L (TEA) A & 1 il
TN PR DR BB 1) /N T DA 7K Ay 88 -1 4006 7] I 17 O B
B, WX S TEA HAG—& AP RIK D 6e
ﬁ%[m].

T WAE IR ANHEI, AN AE T T AR o e
PECR B ) I A T LU S0, R B SR i e B
ik RPLC MOREA . (HE 1 TAEARR AL, AT
BT L8 BATA LTI X — e v i g7,
WIARTEAT SR — 2P I 8 ST .

DN N 1 R (S R~ e T R =5 S = W = R E S IR
TIFMEH, b oy ck — 2R 2=, JUHOE RS T
ALY 7 B AR 10— A, 22 i
EE -SRI, T2 EH, fefifrimshtd pH
FEARAAR, SEBr b, TS T pH H
1A HLER B [ FE B GG N EH, &S8R
B AL TO0N 7= A2 AN ] e 4 P i 2

A S o T T 25— 0 <6 ) PR AL T R A ) e
T e ST, BAR ASEE R 1,3,5- = HAUER . &
AL TR 6 AR 1,2- 2K SN A A A
VIR 5, 53 R T LA BE- SR /K A P -
= LIRS N - LRI LM -— LK
WAE R TSN AH T, 50 NS [ AR 45 H ) A AL IR Bk
O AR pH) i, &3 iR AT I ARG, fE
1 )\ B AL B (ODS) I e AH b, #AL T LA — L%
P A7 BILR 5 700 5 55 5 DL AT L 5 500 R S0 A
IV E B B RIREL, BFST T LA - LR K- 2
W, M- WRE-2K . ORS-0BE-2% . -2
R -G K IR B AR I, B 5Ok B AT R AR AL R,
7t ODS [#l & AH b #5722 sl v 1K) SIRAE I A HL
VA U5 TR 205 AR X R FR 2 R R

77T, Snyder!" 7 H T AR €k,
B JTUAE A W B R B € A A L AT 4 B I, AR
AN [) 95 ot 5 ) 9 AU A T B A I, 3 1) 2 i TR
T kWA, HAEH T RAE TSN AH A 55 % S 50k
B A, T ARUTRGE T E ALO; W PR #5771
SRIEZH. HAT ODS (il A N AR ) iz, it
TAE ODS #F 485 Al F (1% 711 588 5 2 R i o 201 2
HARG. ASIAEH] ODS Al kl, 76 A Ve 4 1F
I, R R R B A A LT Y R R T
TR, BT HE. L. LR = LK

IR PERE ML 0 2 2 [ [5G 2R, A Sz RPLC A AL
R R R HE Y K T AR A T

2 SIS
2.1 B

LabTech LC 600 & Z0B0AH (4 384X (I 53R AH 28 7
A B A, B4 Rheodyne 77251 7~ it A¥F 1] |
HB-230A fEIAA QLA DURRHEA R A7) . UV600
SRAR-T] WA 28 A1 LC workstation 2006 43 T/ ik
b A BB A TR A D) .

S 3% H Phenomenex Gemini Cig 41, 5 um, 150 x
4.6 mm i.d. (J7MNIAER 1A H]), Waters X-Terra Cig £,
5 um, 150 x 4.6 mm i.d. (35 [ Waters 2\ @) Fil Kromasil
Cig#E, 5 pm, 150 x 4.6 mm i.d. (VT BORRHEA R A
A, Hdr, BARASFEIRE S ) Phenomenex Gemini Cig
FE(AS BYBERH, A A5G AR I B o5 256 R0 LE 3 i
39K 14.4%H1 398 m?/g, B FERES A AR TE o A
EE R THIAR 23 5910 g 13.8%11 376 m?/g. FEi 418 & 48
30°C. JBHAHAIEA 1.0 mL/min, HEFEARA 10 uL,
KA R 254 nm

2.2 ZjmAnsH

S 36 v IS 0 A RN R FH 7K 389 4 ek e ey v K (o
[ e M ek ey A2 A 20 ) PR (f 3% ) ) [ VL 99
WRHEEBR AT, LRSI H 5 [E Merck 24 7;
UK IR (G Fr ety B 1 25 82 B 2l R IR A F); =
L (a4l F S5 [E TEDIA AR, LR Hral)
Ty E DS AT ZUK(25%~28%, 43 BT 4l)
W 1 i A SRR AT B 7 G R 6 A AL S ),
) AR, 1,3,5- S FHAER . SR, AR, x4
TEURAN1,2- R AR DAL KT 99%, H
Sy LR 4 1.0 mg/mL (#1535 AW, A7
TUKFR .
23 LRIk
2.3.1 #wahH

pH i H] SevenMulti & pH/HL 5%/ 1 254l
X (Hiit: Mettler-Toledo 2~ ®)ME, S KA pH
7.00+0.02. pH 9.21+0.02 1 pH 11.00+0.02 2% i
WG+ Mettler-Toledo A A]). BLHIA FAFILL ) &
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®1 6MPHAEY

No. Compounds

Structural formula

1 1,3-Dinitrobenzene
O,N NO,
OCH;
HaCO" f “OCHj

2 1,3,5-Trimethoxybenzene

3 1-Chloromethylbenzene QCHZCI
4 Toluene
5 1,4-Dichlorobenzene

6 1,2-Diphenylethanone
o

- IKE W, SRR AT 200 ik 1%,
4%, 6%, 8%, 10%, 12%, 15%, 18%F1 20%; M HIA [
R I R - /KB, L PRAE %P I AR AR 43
T 1%, 2%, 4%, 6%, 8%, 10%, 12%, 15%, 18%F
20%, FHN ) pH 439k 2.71. 2.52. 2.38. 2.28. 2.24.
2,16, 2.10. 2.04. 1.94 i1 1.90(25°C, R[A); BiHIA
AR LI = S -/K W, — S A% (1) 44
R A 1%, 2%, 3%, 3.5%, 4%, 4.5%F1 5%, #]
MR pH 2394 12.364 12.66. 12.69. 12.82. 12.86.
12.94 F1 12.96; BCHIANE pH {E I LR v v,
[t € LFREL IR IE A 100 mmol/L, Fl PR %22
M pH (258 6.01, 5.00, 4.01, 3.54, 3.22 fll
3.00, AHAHS I 2R AR AR 23 H oy i o 0.02%
0.22%+ 2.2%+ 6.0%- 12%F1 18.2%.

KREFET k Mk
HAR K= (t, —t,)/t, IFE A ERT k Hip
tr 2 VATV OR BN ), to A2 BEIN ], A SEHG (1) LN [A]
H NaNO; () FFBEVE R INAT, FT A7 BV o DR B I )
/0 PRI S50 A8 1)~ B4
53 9 EAA [ B A3 7 FR - 7K B 20 - 7K R sl A
WK AN L& WFE Phenomenex Gemini Cig (A)F

232

808

Waters X-Terra C g £ LR B, 153X NFL &4
(1) 45 5t DA - 15 L ) A v PR B TS AR 23 Bz ) 1)
FEHEC R,

f£ Phenomenex Gemini Cig (A) ¥ I Waters
X-Terra Cig kT b, KHIH - LB A A L3I AH,
58 PR R AR AR 3 2053730 24 0.60 F10.55, B8 LS E7K
VWP R B, 0 s A S TR AN 7] &G R 58 I £ £
PAEL, 5% FH RN MG DR 5 BE 2 TR ) O 3.

[l 7 H I AR R 4 2043 9 9 0.60 (Phenomenex
Gemini Cg (A)FF)A10.55 (Waters X-Terra C g #1), K
F W BE- SR KIS . - = S K WA R B A,
I3 0 AR TR AN = S K S IR R, ok
WM N R OR BB, BRI O . I = i
BE LR B 2 TR PR G AR

& CIEWIARFR 3 %07 0 0.50 (Phenomenex
Gemini Cg (A)F)F10.45 (Waters X-Terra C 3 £F). K
H OG- CBKEB . LM -— SR KAE AT BN AH,
93 NS LR = CREFE KA W IR BE, il sk %
WM R EE, BRAEMOR . LI = Ll
DB R B 2 TR PR R 3R

{E Phenomenex Gemini Cg (B)¥:_L, [d] 32 FF g FN
LI HIVRR S $0y 73 4 0.60 1 0.50, 7E Kromasil Cig
FE b [ e H RN 20 IR AR AR 53 5053 90 28 0.65 A110.50,
€ L1825 - LRI EE A 100 mmol/L, it LR
ORI pH AH, 15 2S5 IO B () £ B
H, ZRAEZMRAHT, TRENLR. MR
BE LR 2 TR PR G AR

3 IR
TEWAH (L 3% 4, Snyder - Soczewinski A FKIE T
AR T k5T Iui s A A U AR )
b oty R
logk =logk, —S@, (1
Horp, s JE o [al A R KL, logk, fEEGE LLALK AT S
T 8 JE P DR B . 3 AN 2 2B il s 25 U PIE AT
TEIE:
logk=a+bInCy +cCg, 2)
N ac ¢ 1 Cp 2B T A (D) Togky
-SH1@. £ RPLC 1, bInCp 1 STHRAR /N7, AT L2
w, PRI A e
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logk =a+cCg, 3)
Hrh, Z%ca it T RPLC gy it 5 88 G AH 1) i /K A
Hl; 280 ¢ [T AR i S A v 1 AR, I8
FROMPEFFREL, FTH5&E RPLC FR 40 b I 7 o
JEEROL SR 5 (R - e FB T 5 — AN AR

31 EHEVARR~ BAE A 12 410 ) ) P R e 25 41
0 9 A ML 04

311 HE- KA ZHE-Kr logk &5 Cg il 41t 5%
RINFE G

43 AE R -K R I -K Z e sh A 44, &
ST 6 R Ak & 7E Phenomenex Gemini C g (A)A1
Waters X-Terra C s #F_ /) RPLC % & A % £/ logk
SRV (R R L) K EE Cp Z IR It G &,
73 B B35 0 BIAE R - K AR /ORI - 7K Ak 2 1)
logk-Cp FEHEIC R, HHFR 2 W LUE HY, logk-Cp £ 1
AWMHGE R AER I > 0.999). LLLEMATHLIEAY
FNT, I logk-Cg 2 SR FISART- DL H EE AT
ML 5 700 ISV B logk-C 221, 3 J2 R Y B A
ODS [H & MR 1 R 7 T W IRA, Hologk 5 Cp
TE 0~100% B B2 Y0 L N 52 RAF I 26k, 1 & i BA
20y T IZ PRSI, Hlogk 5 Cg fE 0~100% £
FE IR N 2 X2 RPN, B, BT ARSI 1 LN
WREEES FEAR /IS, i LA T Ze ke b 1) SIS IR FE L, IF
A FEWH TN logk-Cp ZeME. 45 ik R, 7EAH[RMA

A B ) A I 454, W LAE T - /KA &R
TR AR T HAE S G- KR R P OR R,
UL EEAE RPLC I BEN R A2 59 T 4B, —J7 1,
H T R 1 2 1 5K T A0 A H i BOROR, MR T &
i, VTR TR P b K R B S A R 2 S A R
Ty 7, HER £ 1) 1E ~E B/ 7K 3 e 28 HO0 £l
(logKow) 73 1 & —0.66 F11-0.341%2 HIELH K /N T 2
. M BE-ZK AR RN G -7K AR R 1) logk-Cy ek [H]
H&E R LA, [F—% BifE Phenomenex Gemini
Cis (A)F:F1 Waters X-Terra C g £ 1) a i fl c{FEA
i, ARG, TR, BRI A ok
# /2 ODS [A & AH, HaE A MM, A F 25 ODS
V] 5 A 1 B B AN LG R T AR AN [|], 5 08 I Ok B
EA Fr 2 0.

312  FAEERN e I e B = ) 5% R
L SR BN A R IS A AR B Rl A BL S AR,
M B AR AR B py, S A LA
AR B Cpy. WAR HE HH VEAL A D
logk-Cy FEUE G A5 BN RSN AH H LASE —Fh A AL 5
FUFRIAT AL 57 70 R S AR 22 B Caqy', WIHAT
Coy' = P+ G1/2Cp2)» (4)
b, que A URBNAH b BT AR R 3 B0 S R A LA
TR 2415 B A AL R A A AR 2 E
CUANTE RPLC Y, SEIBEMEsmEE R T L. 22

K2 6P ESY DAL FEE- KM ZIE-KER K logk-Co AR R (r RxBIHRS, TH)

Methanol-water

Acetonitrile-water

Columns No.
Relation equation r Relation equation r
1 logk =1.843 — 2.695 Cp 0.9996 logk=1.765 —2.938 Cy 0.9998
2 logk=2.417 - 3.218 Cy 0.9999 logk=1.906 — 2.966 Cp 0.9996
3 logk=2.774 - 3.510 Cp 1.0000 logk=2.225-3.207 Cp 0.9995
Gemini Cy5(A)
4 logk =2.792 — 3.347 Cy 0.9999 logk=2.161 —2.956 Cp 0.9995
5 logk =3.473 —4.051 Cy 0.9999 logk=2.582 -3.329 Cp 0.9993
6 logk=3.749 — 4.442 Cy 0.9999 logk=3.192 - 4.169 Cp 0.9989
1 logk =1.625 — 2.489 Cp 0.9998 logk=1.717 - 3.128 Cy 0.9984
2 logk=2.142 - 3.077 Cy 0.9996 logk=1.851-3.216 Cy 0.9991
3 logk=2.452 -3.323 Cp 0.9998 logk=2.189 —3.494 C; 0.9992
X-Terra C3
4 logk =2.385 - 3.143 Cy 0.9998 logk =2.058 — 3.193 Cy 0.9992
5 logk=3.115 - 3.869 Cy 0.9997 logk=2.584 —3.722 Cp 0.9993
6 logk=3.824 — 4.492 C; 0.9999 logk=3.240 — 4.681 Cp 0.9993
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HILE [ 5 s AR R LA (pmeon) B, 6 AR dEAL &
W5y SAE PR A S AE IR B S S AE S sl A
A B(Cacn) Z T K R i 2. 45 KW, B &
TR B3GR, I 2 TR B SR, i L
® 3 WRE G logk-Cacn [PIH T FE ) HAT R 47
ERIE(r > 0.99). TEAFAR UK L5 (Cacn) A
WBNA G, 58 F0E AH DY [ logk {8, fRAZR 2 Xt
W logk-Cp JEMEIC R, 1T LA B AH o DL
T A HUUE T 70 10 AR A 5 B (Cumeonr)- LA Cveon' %
Caony TEH, HRIRGMLIERLRE 4. 5T
Phenomenex Gemini Cg (A)F1 Waters X-Terra C;g£E,
Pueon M RIA 45 SRR EE, 1 Y bR Y D 22 ) 20 ) A
0.60+0.00 A1 0.54+0.00, 5 3alAH Tl 2 i) F BEAA
BT BVIE S Queonacn(RF3) Wk B A7 AR B2 8 £ I
AT WA A R RN s 4, 0T
A RN &, LGS T Uk I o B 2 R R4 —
AN JLFE E 1 OMeOH/ACN H, T7E PR A [A] 11 €8 305 A
by 1% 1 & W) 43 0 AH 4 T (1.08%+0.03%) i
(1.20%+0.04%) 11 HEE, $FERTERA A WL 157 L
BISE R, dveomacn IS5 ELIGFEGE 2%, 105 LK,
AN TR AL 15 700 R T 5 B2 2 TR) A7 A T3 1 08 A %

Z. [, Queomacn > 1, B 25 36 5 5 X+
F .

313 ZmRHAaHLIE I

2o e [T 58 I s AH T R LG (Pmeon) I, 6 A
PEAG G D) AE P Rl AS A (A BRI S I &R
AR FR S B (Crac) Z AT G R M 2. 25 3R W), BEE
CTRARBG B R OR, W A e PR~ B S sk, i H.
R 5 BIRBALE W logk-Cuac [FIAT7 R AT RAf
Pk (r > 0.998), IXUEHR ] LRRAT 5 A AL 5 7
WRFE. AR 22 2 4R AL S 11 logk-Cp BEHE
KF, W LLAS B0 B AH DL R (AL S R
SR (Cuveon’). LA Cuveon' ™ Ciac TEEI, 152 R
LFIEPER R (R 6).

T Phenomenex Gemini C;3 (A)F! Waters
X-Terra Cyg ¥, Pueon MMIETIAZE 5235 4 0.60£0.00 il
0.55+0.01, L5 uahAH e [t 5E i H i AR AR 20 307e 4
W4 Oweonmac WA SAALARR I B W) LR AH 4 T HY Y
HIARR B FEAH R (O35 2 0F T, 0 T AT BV ot
M5, LMRY W R o 2 2 18 R FF— A JLF-1E E
(1) Oveonmac T8, TEPIHRAS R (35 4T, 1%0) LR

®3 MRS WANMLIER LREES ZERSIHEF logk-Cacn FIXHR

Gemini Cy5(A), Cuteons = 0.60

X-Terra Cg, Cyeon = 0.55

e Relation equation r Relation equation r
1 logk = 0.240 — 2.824 Cxcn 0.9993 logk=0.284 —3.017 Cacn 0.9988
2 logk = 0.486 — 3.406 Cacn 0.9996 logk = 0.468 — 3.707 Cacn 0.9981
3 logk = 0.667 — 3.827 Cacn 0.9997 logk = 0.642 — 3.937 Cacn 0.9987
4 logk = 0.784 — 3.765 Cxcn 0.9997 logk=0.670 — 3.772 Cxcn 0.9988
5 logk =1.038 — 4.281 Cxcn 0.9998 logk =1.002 — 4.387 Cacn 0.9988
6 logk =1.319 — 5.388 Cacn 0.9998 logk =1.344 — 5.708 Cacn 0.9986
K4 6 MPEMEDETEE-KLZEBEBF Cyeon'Fl Cacy KR
No. Gemini Cyg (A) X-Terra Cig
Relation equation r Relation equation r
1 Cueon' = 0.595 +1.048 Cycn 0.9993 Cueon' = 0.539 +1.212 Cyen 0.9988
2 Cueon' = 0.600 + 1.058 Cycn 0.9996 Cueon' = 0.544 +1.205 Cyen 0.9981
3 Cueon' = 0.600 + 1.090 Cypcn 0.9997 Cyeon' = 0.547 +1.185 Cacn 0.9987
4 Cyeon' = 0.600 + 1.125 Cyen 0.9997 Cyeon' = 0.545 +1.200 Cyen 0.9988
5 Cueon' = 0.601 +1.057 Cypen 0.9998 Cyeon' = 0.546 +1.134 Cyen 0.9988
6 Cueon' = 0.603 + 1.077 Cycn 0.9998 Cyeon' = 0.535 + 1.271 Cyen 0.9986
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K5 6FPHLEY logk-Chac IR

Gemini C]g (A), CMeOH = 060

X-Terra C]g, CMEOH = 055

o Relation equation r Relation equation r
1 logk =0.230 — 3.610 Cyac 0.9988 logk = 0.243 — 3.449 Cyac 0.9994
2 logk =0.478 — 3.876 Cyac 0.9986 logk = 0.434 — 3.824 Cyac 0.9991
3 logk =0.665 — 4.001 Cyac 0.9988 logk=0.614 — 3.834 Cyac 0.9995
4 logk=10.781 — 3.794 Cyac 0.9989 logk=0.647 — 3.616 Cya. 0.9995
5 logk =1.038 — 4.547 Cyac 0.9989 logk=10.977 — 4.431 Cyac 0.9994
6 logk = 1.324 — 5.842 Cya. 0.9993 logk=1.323 — 5.852 Cyac 0.9992
#6 6FHHEMAEY Cucon'-Clac BIKR
No. Gemini Cy5(A) X-Terra C3
Relation equation r Relation equation r
1 Cheon' = 0.599 + 1.340 Cyac 0.9988 Chieonr' = 0.555 + 1.386 Cyac 0.9994
2 Cueon' = 0.602 + 1.205 Cyac 0.9986 Cheonr' = 0.555 + 1.243 Cya 0.9991
3 Cyeon' = 0.600 + 1.140 Cya 0.9988 Cyeon' = 0.553 +1.154 Cyac 0.9995
4 Cueon' = 0.600 + 1.133 Cyac 0.9989 Cueonr' = 0.553 + 1.151 Cyac 0.9995
5 Cumeon' = 0.601 + 1.122 Cyac 0.9989 Cheonr' = 0.552 + 1.145 Cyac 0.9994
6 Cueon' = 0.602 + 1.168 Cyac 0.9993 Cyeon' = 0.540 + 1.303 Cyac 0.9992

I3 A 24 T (1.18+0.08)% A1 (1.23+0.10)% K] H iz,
TR ERAE A YRR L F e E W, OMeOH/HAC N5
EABFEA K, MWK, HORRS W I b6
J55 22 TB) R AFAE f B (R AR 28 W - K AE NN AT
b5 LR 5 PR A LW AR RS, mTRAR
0 58 94 R /N BT ok

FHRMA 74, RN T oM 5 O IEuE
R E 2 TA) ) 06 B s AR T VR Bl AH T £ 0 L A
(Pacn)I, 6 b fE A A P e P A e i AT E 1 OR B E
LN SRR IARS B(Crac) A K FR 2. 4551
KW, BEE SRR B IGR, W i & K1 B

RT7T 6FPHLEY logk-Chac IR

Joh, mHR 7 BREAEYIN logk-Cyac P17 FE
B)RA RAFIIZE(r > 0.99), IXSEHEHE—0 3 4R
FEEANLR AT A BRAAE. iR 2 ROt i &
Y] logk - Cp BEHESC R, W] LIS 2 shAHH LA ot
A AL AR 3 50 (Cacn’). A Cacn' T Caac
YEE, 7330 REFI MR RGE 8).

XfF Phenomenex Gemini C;3 (A)Fl Waters
X-Terra Cig#E, pacn MIFIAEERIT5I4 0.50+0.00
0.45+0.00, 5 yaNAH [ 1) £ AR A 53 Ho8 4> W)
A5 Oacnmac WA AR B TR AH 1 T LG A
BT E. AEAHRI 3 54, 0 T T R ot 5,

Gemini C]g (A), CACN = 050

X-Terra C]g, CACN =045

e Relation equation r Relation equation r
1 logk=0.291 — 3.021 Cyac 0.9996 logk=0.293 — 3.365 Cuac 0.9986
2 logk=10.418 —2.621 Cyac 0.9996 logk=0.388 —3.123 Cya. 0.9989
3 logk=10.617 —2.693 Cyac 0.9996 logk=0.603 —3.207 Cyac 0.9982
4 logk=0.681 — 2.363 Cyac 0.9996 logk=0.609 — 2.816 Cyac 0.9990
5 logk=10.916 — 2.566 Cyac 0.9997 logk=0.895 —3.093 Cyac 0.9992
6 logk=1.106 — 3.015 Cyac 0.9997 logk=1.112 — 3.808 Cya. 0.9993
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R8 GMFMAAY Cach' - Chac HIKFR

No. Gemini Cig(A) X-Terra Cg
Relation equation r Relation equation r
1 Cacx' = 0.502 + 1.028 Cyac 0.9996 Cacn' = 0.455 +1.076 Cyac 0.9986
2 Cacx' = 0.502 + 0.884 Cyac 0.9996 Cacn' = 0.455 +0.971 Cyac 0.9989
3 Cacn' = 0.501 + 0.840 Cyac 0.9996 Cacn' = 0.454 + 0.918 Cyac 0.9982
4 Cacx' = 0.501 + 0.799 Cyac 0.9996 Cacn' = 0.454 + 0.882 Cyac 0.9990
5 Cacn' = 0.500 + 0.770 Cyac 0.9997 Cacn' = 0.454 + 0.831 Cyac 0.9992
6 Cacn' = 0.500 + 0.723 Cyac 0.9997 Cacn' = 0.454 + 0.813 Cyac 0.9993

LR Y5 I U W 5 B 2 TR AR R — AN LT 1 E 1Y
Oacnmac T8, THEPIRAE B, 1%00 48R4 B 4 T
(0.84+0.11)%1(0.92+0.10)% 1) Z 5, $E7RFE %45 1)
EEy N R ER B ENE R JACN/HAC NS BRI,
IR, L5 S vk W 5 2 /) 4715 &) 5
PN SC 2. W Ll - K AE INAT 2D T S T )
A LR Y FUAE RO/, m DUAR 5 it 5 8 K /) 460

314 =ZEMAMIEATRIER
R 7, EEMHIR T =4S W EsE
it 5t 2 Ta) B 9% 2. 22 I AR ] 2 T B AH A FR I LY 451

K9 6FFHEAED logk - Crea HIKR

(Puveor) I, 6 Al AL & W P A 0 35 AT B RO B (E
LA = AT B Crea) R R L. 45 REH,
WA = S HEARRR A B 38R, ¥ ot 45 & DXL -1 W Yl ok
N, T HE 9 BIREAEDIN logk-Crea [FIVHTT FEYY
HA RAFHZPE(r > 0.99), IXLBHE— L UL = 4
FFEAPUR R PRE. WL 2 @aEm bt &
W) logk - Cp BEHEIC R, W LA 23 sl AR DL vt
(1 A7 LA 15 750 16 2 A4 AR 3 B (Cvieon’)- BA - Cueon' AT
Crea fEE, 152 R &ML RGE 10).

$TT 1 ~5%)RIME, 7 Phenomenex Gemini Cg
(A)F1 Waters X-Terra Cyg £1 I, pyeon BRI 45 H 55 51
41 0.60+0.00 FiI 0.56+0.00, 5 20 AH ] 3¢ () A4

Gemini C]g (A), CMeOH =0.60

X-Terra Cig, Cyeon = 0.55

e Relation equation r Relation equation r
1 logk=10.243 — 4.966 Crga 0.9665 logk=0.225 —2.284 Cqga 0.9946
2 logk=0.479 — 7.786 Crga 0.9904 logk=10.412 — 4.923 Cqga 0.9983
3 logk = 0.666 — 5.473 Crga 0.9859 logk=0.602 — 3.208 Crga 0.9980
4 logk=0.780 — 5.460 Crga 0.9904 logk=0.636 — 3.317 Crga 0.9975
5 logk=1.051 — 7.081 Crga 0.9903 logk=10.970 — 4.344 Cqga 0.9984
6 logk =1.042 — 16.275 Crga 0.9965 logk=10.970 — 15.351 Crga 0.9963
#10 6MHPHAAY Cucon'-Crea HIKE
No. Gemini Cy5(A) X-Terra Cig
Relation equation r Relation equation r
1 Cueon' = 0.594 + 1.843 Crea 0.9665 Cueon' = 0.562 +0.917 Crga 0.9946
2 Cueon' = 0.602 + 2.420 Crga 0.9904 Cueon' = 0.562 + 1.600 Crga 0.9983
3 Cwueon' = 0.601 + 1.559 Crga 0.9859 Cueon' = 0.557 + 0.966 Crpa 0.9980
4 Cwueon' = 0.601 +1.631 Crga 0.9904 Cueon' = 0.557 + 1.055 Crga 0.9975
5 Cueon' = 0.598 + 1.747 Crga 0.9903 Cueon' = 0.554 + 1.123 Crga 0.9984
6 Cwueon' = 0.658 + 3.254 Crga 0.9965 Cueon' = 0.618 +3.417 Crga 0.9963
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B EVIE, Aueonrea WA FALART G0 $— LA 24
TR AR R, AR O 2R, X T
TR SN HERRI 50K, —OkS T
W ot o B 2 LU R — AN LU SE 1) Omicorvrea 1HL
TEM AN A AT b, 1% 09 = %453 Al AH 24T (1.70%+
0.13%)H1(1.02%=0.09%) ¥ FF . W) FH - /K AE I AN AT
it = LG S TR AT L T R O, R
R e Mt i 52 K /N RSk 1,3,5- = H AR B R 1,2-
TR GMAE VA = LRy AR R RS A R
I} OMeOH/TEA PR, AR LA L8 R & 400 57 B o
BAHT, R Oveonmac £, H. OQueonmac M FRAE
ZI Oueonrea B/, K ORI = LR B HLHF
W, 1 FVLEL AT B8 ASAH R Y. Huber™ 2 H, =
IS FE e A FAR R R R EE S, B85 Cy K
A ARAE . = LI BAF A 23 ek 55 5 5T 5 [ 72 A 1
AHEAR R, A o S P A ] 5 AH b 3 0 30 AH
it AN IR R AR, e AR B T SR
APV TFER], 8 S SRR, )
FHT R SR 3 1340 5 1 FH Hc (0 0 35 R0 [ 3 AH
Cis KAEGKMER], 8B5S TUel, 5808 iR B
(RN

K1 6 FPHEALED logk-Crea FIRER

KT ARSZEG T 1,3,5- = HAH LK, dueontea TR,
Kot T BIR = AR AR FIER, 1,3,5-=H
AR SR AT KA BN, 7E RPLC H IR B vk
SSE N R, T T 1,2- AW, — 7, B
SFEMSET S 1,3,5-= HFAIE ML AT BN ;
7, Hoo-H RI9IRME, AEUE /L = L HE s p
RS T ik, 4> ARk,

PR Ty, iR T =25 25Tk
JId 548 55 2 TR) PR DG 2R 25 T ] 2 9 sh AH v & TG LG
(Pacn) I, 6 Ffrr Ak & W AE P Rh (AT b 0 OR B A
5= ORI B (Crea) 0 R M 2. 45 L3R, Bl
F = CRARR B 3G O, 5 A & DA B RO,
i HZ#E 11 BoREALA Y logk-Crea IRV 7 FE3Y B A
RIFIZPE(r > 0.99), XLl 0 Ui = LG FfF &
AHLRATFIRRE. AR R 2 RErh S wm
logk-Cp FEMECFR, v LATF 2 BIAH T LA S v A
BLI S FIH S ARF 3 2 (Cacn'). BL Caen'F Crea 7EI,
BB RIFMEHLRER 12).

X1~ SN &, FEPIRAE L, pacn FIRIH &5
3514 0.4940.00 FT 0.45+0.00, Sy zhAH [ & 1
LIRS BV G AEAH R B 4 , X1 ~5

Gemini C[g (A), CACN =0.50

X-Terra C]x, CACN =0.45

o Relation equation r Relation equation r
1 logk =0.322 — 7.484 Crga 0.9983 logk = 0.308 — 4.5634 Crga 0.9942
2 logk =0.446 — 7.772 Crea 0.9986 logk =0.403 — 5.162 Crga 0.9976
3 logk = 0.654 — 8.706 Crga 0.9979 logk=0.608 — 4.779 Crga 0.9963
4 logk=10.707 — 7.070 Crga 0.9985 logk=0.622 — 4.009 Crga 0.9962
5 logk=10.927 — 7.854 Crga 0.9955 logk=0.889 — 4.397 Crga 0.9982
6 logk=10.918 — 16.408 Crga 0.9976 logk =0.847 — 15.280 Crga 0.9944
® 12 6T EY Cacn'-Crea KRR
No. Gemini Cig(A) X-Terra C3
Relation equation r Relation equation r
1 Cacn' = 0.491 + 2.547 Crga 0.9983 Cacn' =0.450 + 1.459 Crga 0.9943
2 Cacn' = 0.492 +2.620 Crga 0.9986 Cacn' =0.450 + 1.605 Crga 0.9976
3 Cacn' = 0.490 + 2.715 Crga 0.9979 Cacn' =0.453 + 1.368 Crga 0.9963
4 Cacn' = 0.492 +2.392 Crpp 0.9985 Cacn' =0.450 + 1.256 Crga 0.9962
5 Cacn' = 0.497 + 2.359 Crga 0.9955 Cacn' =0.455 + 1.181 Crga 0.9982
6 Cacn' = 0.545 +3.936 Crga 0.9976 Cacn'=0.511 + 3.263 Crga 0.9944
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WIS, = oS QR0 B R EF— AL
BeE 5 qACN/TEA'fE, TEMRAE F, 1% =85
HAH 24T (2.53%+0.15%) F1(1.37%0.17%) 1 Z 5. 1)
LM -IKAEINA > 1 = % ) P ke ) A AL 1 704
PR, AT DU 48 e It o B2 R/ e Sl ok, 1
1,2- K OWATT 5, Aacnmea 9 HAR TS 5% H )
Qacnmea AHZEARTE, JRRIZEHT IR 4048 K.

3.2 DAGE MV A S - 400 ) ) o TR T 4 ) AR
A AL 7R

321 W- LR CIE- CRRER - H logk
5 Ce Btk RH L

1M Phenomenex Gemini C;3 (B) F1 Kromasil
Cis PIRREATEAE, 20 /e FEE-/K . FIEE-100 mmol/L
LR G -7K & JE-100 mmol/L LR
MIBAHZAE T, BT 6 M k& H17E RPLC
) Togk 5 WL FI(FFBEEL L) WL Cy 2[RI K
R, GRER, MRS AR, i
GWAE N SRR IE 5 AN LR I W s AH Hh () 25 &
B+ JL-FAH A, 3X 3R B INA L8 e 0t vh 4k & ) £k
B ) 5% M) 2 T L)

S BIAE R EE-100 mmol/L 2R EEH WA Z.Ji-100
mmol/L ZMRFHHm BN &AL T, @A T 6 Mtk
& W)#E Phenomenex Gemini C;g (B) F1 Kromasil C;g
F E1 RPLC A PR % 8 logk 5 A HLIA 5 771 (H

Bl L) IREE Cp 2 MR G R, #3245 %5 553 )
7E FE-100 mmol/L L FREHS AN £ Jifi-100 mmol/L
IR IAR R TP logk-Cp &R, HIE 13 W LLE
th, logk-Cy [ Z& 5 R IR 45 R AR 1 (r > 0.99), 7]
DAAE A 25 45 0000 IAE P I - L BRE v T RN NG - £ TR
B logk-Cp [MFEMEL R,

322 MR- CRREMEWH SR B HLIE A
i

7t 100 mmol/L LM N IMAN SR 5 2% ot
W) pH, LAMEE- SRR 2 M B i s A, 22l
FE R EPEBIAH H HRELE B (Pyeow) S, 6 FHHPEAL G D)
TEPI RIS AT DR BE S SRR 73 £(Chac) Z 1H]
MC R M. a5 REoR, BE QAR B G K
(pH W8N, WA s 1 WD, 1 HE 14 BoR
AN logk - Cuac T FEE BAT RAF 2
(r > 0.99), XELH P L FREL - LR MW AR AE
WO, WAFGANHTRIRRAE. FFE, AR
13 32 A1) vh PR AL S W e TR - &R B U )
logk-Cg FEHECFR, AT LA B8N AH o DL BT 1)
BUH 50 8 B AR 2 (Cyeon). BA Cavieon'™ Criac 7F
B, 153 RIS REE 15).

*JF Phenomenex Gemini C;3 (B)F! Kromasil Cg
FE, Pueon HIRNAZE HL53 5100 0.60+0.00 FT 0.6620.00,
55U Bl AH v ] R R AR AR A B A R T

R 13 6MHBMEYETE- LRREM LIE- LIREIE W logk-Ce HIKAR

Methanol - NH4Ac solution

Acetonitrile - NH4Ac solution

Columns No.
Relation equation r Relation equation r
1 logk=1.791 — 2.628 Cy 0.9998 logk=1.733 —2.941 Cy 0.9999
2 logk=2.377 -3.169 Cg 0.9994 logk=1.880 -2.977 Cg 0.9997
Gemini Cys (B) 3 logk=2.756 —3.472 Cy 0.9998 logk=2.189 -3.195 Cp 0.9997
4 logk=2.797 - 3.338 Cp 0.9998 logk=2.136 —2.959 Cp 0.9996
5 logk=3.473 —4.047 Cg 0.9998 logk=2.564 —3.357 Cp 0.9991
6 logk=4.345 - 5.044 C; 0.9995 logk=3.174 — 4.208 Cp 0.9987
1 logk=2.111-2.933 C; 0.9995 logk=1.846 -2.917 Cp 0.9990
2 logk=2.635-3.316 Cg 0.9996 logk=2.010 —2.944 Cp 0.9993
Kromasil 3 logk=3.055 - 3.666 Cp 0.9996 logk=2.345-3.185 Cp 0.9994
Cis 4 logk=3.101 —3.504 Cy 0.9995 logk=2.307 —2.928 Cp 0.9994
5 logk =3.806 — 4.206 Cp 0.9996 logk=2.763 —3.352 Cp 0.9992
6 logk=4.683 —5.199 Cp 0.9991 logk=3.369 — 4.238 Cp 0.9987

814



hEE: B #H:

2009 £ 539 4% 5 8

K14 6 MFUMASYERM AL L logk-Cuac HIKHR

Gemini C]g (B), CMEOH = 060

Kromasil C]g, CMeOH = 065

e Relation equation r Relation equation r
1 logk =0.221 — 3.495 Cyac 0.9998 logk=10.161 — 3.155 Cyac 0.9999
2 logk=10.476 — 3.874 Cyac 0.9998 logk=0.431 — 3.482 Cyac 0.9994
3 logk=10.675 — 3.978 Cyac 0.9998 logk = 0.620 — 3.678 Cyac 0.9995
4 logk=0.795 — 3.789 Cyac 0.9998 logk=0.775 — 3.495 Cyac 0.9995
5 logk = 1.044 — 4.546 Cyac 0.9998 logk=1.014 — 4.164 Cya. 0.9989
6 logk=1.316 — 5.888 Cyac 0.9994 logk =1.234 — 5.349 Cyac 0.9993
®15 6 MPHAEWE Chcon'-Chac HIKER
No. Gemini Cy5(B) Kromasil Cig
Relation equation r Relation equation r
1 Cueon' = 0.598 + 1.330 Cyac 0.9997 Cueon' = 0.664 +1.076 Cyac 0.9999
2 Cueon' = 0.600 + 1.223 Cyac 0.9998 Cueon' = 0.665 + 1.050 Cyac 0.9994
3 Cueon' = 0.599 + 1.146 Cyac 0.9998 Cueon' = 0.664 +1.003 Cyac 0.9995
4 Cueon' = 0.600 + 1.135 Cyac 0.9989 Cueon' = 0.664 + 0.997 Cyac 0.9995
5 Cueon' = 0.600 + 1.123 Cyac 0.9998 Cueon' = 0.664 + 0.990 Cyac 0.9995
6 Cueon' = 0.600 + 1.167 Cyac 0.9995 Cheon' = 0.664 + 1.029 Cyac 0.9988

FUM S, LR W R Ue R B 2 1A ORFF— A JLF1E
JE 1) Omeonmac T, TI7EPARAS R 54T F, 1% &
T2 ) 3 591 AH 24 T (1.19%0.08%) F1 (1.02%+0.03%) [
SIS /N <o 5 = A S 51 NV 11| o o 7 I
Omeommac X5 CLEFEA G, M SEW LK, LIRE-4
P S s T TP AR AR R SR 5 PR IR (1 30 o i 5 2 T A
FEAE SRS INBOC 22 ) - £ PR B 5 Wi A E I N AT
D R S BT B AT HLR Y FRIE FH I KN, AT DUAR
P 0 5 B R/ 48 B R

FZEA 5k, B RN T L Ri%- LR EE
W TR LGRS SR TEI R B 2 MG R, &2
AR [ 52 A AH H S B (pacn) I, 6 Bl P4k &
YIAE PR AP A B LR B S SRARAR 23 1 (Crad) 1M
KAWL, GRER, G CRERSEIR, &
AR R F BN, mHE 16 BoRS M EYm
logk—Crac FIATT R HAT RIAFZPE(r > 0.999), X
LE AR — 20 Ul W) SR AT S A WL 5 R R AR AR AR
x 13 R_RARK P YA S WA OG- R R
logk-Cp JEHER FR, W AT 2 BIAH T L SIS v
MU I B ARBLS B(Cacn'). BA Caon' ) Cuac TEIA,
1SRRI R RER 17).

Xt-T- Phenomenex Gemini C,s (B)F! Kromasil Cig
FE, pacn BIFIEEE 5720 0.50+0.00 F1 0.50+0.00,
L sh A v [ E 1 SRR B8 VA dacnmac
W) Ay B AR RO B TR AH 24T S AR B 23
EA RIS AT, X TIARERINE, OGRS
CNED o fE 2 T PR FE— AN EERUEE 1Y Qacnmac 1H,
MAEPIRRATE L, 1% S8 73 7 AH 24 1-(0.81%+0.12%)
F1(0.78%+0.13%) 1) £ M5, 48 7= 70 8245 (1A AL 55 7
EEBITE N, Qaonmae S TS HEA G, 1S TICK,
LR 5 I Uk I 5 2 2 TR) A 76 a7 R AR &R
W) i - BB HUAE NN AT 2 1t S8 S P RS (A L
WA VE R B ORAS, AT RAAAE I i B R/ e S ok
Qacnmac HIARHED ZE 06 K T Omeonmac, X 1] BESE AR
HEE/E ODS [ AR 1 5 57 1 IR BPIRAS, T &
5 LA 22 937 2 IR IR 25 I U0,

3.3 AL FITE o B HE

R 18 HIH T AR OIS FERAE T, XN A ML
i 25 A 7R i ELAT (R AT LY A P A R,
Bl 191 LR B = L AN 24 T W I s L (R AR 11 2
. R 18 ATLLFE H, Qaenmea > 1, RUIVEME 30 =
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K16 6FHHAEY logk-Chac HIRER

Gemini C]g (B), CACN = 050

Kromasil C;g, Cacn = 0.50

e Relation equation r Relation equation r
1 logk =0.284 — 3.003 Cyac 0.9999 logk=10.393 — 2.902 Cyac 0.9998
2 logk=10.410 — 2.578 Cyac 0.9999 logk = 0.544 — 2.439 Cyac 0.9998
3 logk =0.608 — 2.615 Cyac 0.9999 logk=0.756 — 2.484 Cyac 0.9998
4 logk=0.672 — 2.284 Cya. 0.9999 logk=0.847 — 2.156 Cyac 0.9997
5 logk = 0.899 — 2.449 Cyac. 0.9998 logk =1.089 — 2.331 Cyac 0.9995
6 logk=1.081 — 2.827 Cyac 0.9995 logk=1.250 — 2.686 Cyac 0.9991
K17 6 M HALEY Cacn'-Chac KIXKR
No. Gemini Cy5(B) Kromasil Cig
Relation equation r Relation equation r
1 Cacn' = 0.493 + 1.021 Cyac 0.9999 Cacn' = 0.498 + 0.995 Cyac 0.9998
2 Cacn' = 0.494 + 0.866 Cyac 0.9999 Cacn' = 0.498 + 0.829 Cyac 0.9998
3 Cacn' = 0.495 + 0.818 Cyac 0.9999 Cacn' = 0.499 + 0.780 Cyac 0.9998
4 Cacn' = 0.495 + 0.772 Cyac 0.9999 Cacn' = 0.499 + 0.736 Cyac 0.9997
5 Cacn' = 0.496 + 0.730 Cyac 0.9998 Cacn' = 0.499 + 0.695 Cyac 0.9995
6 Cacn' = 0.497 + 0.672 Cyac 0.9995 Cacn' = 0.500 + 0.634 Cyac 0.9991

#18 ARBIEHEAHTRENERSR

Ion-suppressors

Columns Carbon (%) Surface area (m%/g)  Queon/acn HAc or TEA NH,Ac-HAc buffer
OMmcoH/HAC Oacnimac OmeowTEA  QACN/TEA OMcOH/HAC Oacnmac
Gemini Cy5(A) 14.4 398 1.08+£0.03  1.18+0.08 0.84+0.11 1.70+0.13 2.53+0.15
X-Terra Cy 14.2 166 1.20+£0.04  1.23+0.10 0.92+0.10 1.02+0.09 1.37+0.17
Gemini Cy5(B) 13.8 376 1.19+0.08 0.81+0.12
Kromasil Cjg 19 418 1.02+0.03  0.78+0.13

> 5 daenmac<l, VEMEEREE 2> 4 R; Quveomtac
>1, VMR oRE /> P . 25 b, A Sz b B
FIVEN R HE R s = Q> S > 2 > .
DU HLE T FI logKew KANFEFE K : =2k
(1.44)> LFR(-0.31)> LE(-0.34) > HEE(-0.66)%.
o = 211 logKow B2K, VEMLRE ) I, 5 A S
PSR -5, MalES CRNHEF SR a R
FHEE O s, AL T Be s K Dl . SRR 2
logK,, LB, LA NIRRT FIMIER, M
LR SH WA B, SRS SRR vk
SR 58 T 5. LA pH A 4.0 N, ZBRIFEMIE 7
BE 73 e R K (logKew) T —0.38. A S A HLIH 1Y
T B 5k B HE P P2 gt T — M A B VR R Tk
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# 18 T LU, ARG, 1% R
CMAR Y T R 2 IR R o B, B A 5
AARTE, X AT HESE BT AN LS (A, ORI b
FMB(m*/g) AR IF], A B e 0 (G Bk )
ZNGR
4 #E

FE B 130 SR A €4 3% (IS-RPLC) 1, S shiAH
A LR . A AU 7305, G HE TR 2y
W pH KA HURR AN HUBR Y H AT 2 -7 570 i ML
WFEAE . JLRE WAL FIAE ODS [#H &
AR R BRIl s =2k > 2l > LR
> HEE. FERBNAR I NG LR A ML Ak ER 2 5D
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224y RPLC R EAAT A T Aok R 22, BIEAE I G2 7820 5 I8 A ML 7 30k 500 ) A LR 5 04 L okl
AR o 3 AR B AN REGI L, IAILAE TR 22 ARG BN pH {ELf o S fi (G I

o ATEBINEREAMFEAS@ES: 20575027). BXE AL R KB R (MRS

S5 3k
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Organic modification effects of ion-suppressorsin rever sed-phase
liquid chromatography

QI ZhengChun, MEI ShaoBO & LIAN HongZhen"

Key Laboratory of Analytical Chemistry for Life Science (Ministry of Education of China), School of Chemistry & Chemical
Engineering and Center of Materials Analysis, Nanjing University, Nanjing 210093, China

Abstract: Influences of acids, bases and buffers used as ion-suppressors on reversed-phase liquid chromatographic
(RPLC) retention behaviors of neutral compounds are systematically investigated in this paper. Organic modification
effects of organic acids and bases are studied emphatically. Elution strength relationships between methanol and
acetonitrile, methanol and acetic acid, methanol and triethylamine (TEA), acetonitrile and acetic acid, and acetoni-
trile and TEA are quantitatively established on octadecyl silane bonded phase, which suppies an evaluation method
for elution strength order of organic modifiers in RPLC. In addition, different interaction mechanisms of acetic acid
and TEA as organic modifiers are discussed. These experiment results are of referential significance for rapid estab-
lishment and accurate optimization of RPLC separation.

Keywords: reversed-phase liquid chromatography (RPLC), ion-suppressor, acetic acid, triethylamine (TEA), buffer,
organic modifier
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