P
T ST
oo, o L

E s g
i ey A
e
\UM — o ERE I
G =X >
t——————————— b L L

\

\
|

LA

|
|

t 2 3 48R a

& 5 R W e #

X EHk Rk

Sl

B % N




JISHU CONGSHU

EEXEERE L

SEPL

B

mE

# Ik

PUREIR S

ftF 5 R AL 2 R L

tt 3348 KA

g B



() EF 039S

EEERRE (CIP) M

BEEREA FE2R) /XER, RIEKEE. —Jte: LFET
ok HRRAE, 2005. 9

(BREHEARMNB

ISBN 7-5025-7672-X

I. @ 0.0OX-@% M. @iEE N.0657.7
ERRAEHE CIP B#EZ T (2005) 55 109369 B

BEERAS

BifegERR
-y
XIEHE KkE RKE
HiEHE. EEK
WERY. Fha
HE®RIT:. F E
% T ¥ # R % o
fot 5 A g R TT
(AERTPREEFE IS MBHHG. 100029
WHEH . (010) 64982530
(010) 64918013
WHER: (010) 64982630
http: //www. cip. com. cn

FEBENFRRTREH
LR ABENRERFTELDER
R REREIT¥IT
FZ& 720mmX 1000mm  1/16 EF3 20 F¥ 358 T
2006 4E 1 B4 2 B 2006 £ 1 AL 55 4 KEPR
ISBN 7-5025-7672-X
EM: 38.00 7T

BBRE EEBR
ZHMERT . BE. BRE FHRARAKER



BIERAAS (B5HR)

BER 4
FE®E xXERK 8
ETMITENES:
(B HTHEL) &R
(B ErSER) iE GE 38
A TR ) % A4
CVRAH o 1 A B 7 35 ) =85
CRAHERE Ik B D X B
(TR WA 83 ik B D F Ak
COF A 3 S A D 477 7 —
(B gk R £ 35
CE4E Rk B AR KD oL
CEI5% S BT FE S AL FE ) i =
(EIERBEAHEAR) E R
(BIEEEA) %) B 4
(A A% R4 5 BB HERR ) Z ik
(il % o3 B R B o R ) b &
CoE Ao 7 1 BV A D) F#
(A S AH IS 7 S AD &3
(ETE TR B R R D) T E
CRAR %1 A AL T B 1 AD ¥ i g
CE T AR5 5 A b B LT D T
(ISR FER SRR ) B X
(B w2 Eh B D B A
CETEFEZ5 9 53 0T i L ) | 4] AL

(e TE AL B A R BT WEF

| £ %

BRrfaE  REEH

X EH T

EER
MR XHR EFIL%
#

b
%A
Boha



52

(BEHARF) F—REMN 2000 £ FHH KB, & T
XRE-ERLAEANALUIREERAILYE, BHAFH, AEF
B, IUR-—HBRRZATELANERRAF TR, AHERR
EHRBABINELEEEMN, REF - MWATERRRT
M. ER, HERF¥BEARNRCERANERSFRENRER
B, CEENZENIELINEA, FRELARRES Z, A
FEEANTHhNARGAXRR S, FRGMRRAEEE LT
WMARRFEAFMREEELAMINERER. B, GEHAR
EALUETHHER, FEARALHHA, ALER AEHRF
AR EHR, R, WFILHBREESAFEEH. EH 6 H,
ERHEIELAFEHBSIT, BREH, EXLTRFRFIEER
RREHX — T

EEFTHRINFEXNLEREE, XELAFNE KRBT
NE-BREHW I3 MAMHN BT TEEIMESL, BT HW
WA, GBEFAXENNE., &R, FEZ5RREHNE, &S
THAHWRE; ANE# - FSXB2TEMLASRKRR, BT &
FHHE, RAZAXNAWHE, PR-ZFZETERNEHEHEA
AH, UH-FHE ABRARNER. BW 10XFHEE N,
BEREH (EHFUL2BRARAEINA), THER. 2 HFEEN
(BERAXRBELNFRERA), XN (RBANHEETER
BRY BEA. BALEW (EHEELAREFTHEA), BHR
NEW (BEEAP I FHBNA), TEW. RATEH (&
BERGZAONFHNA), HHEEW (AHEEETHMAT
FRBEA) RBEARN (A EHRARREA), THMANY (F
MERETERILR) RAFFH (EREXLNH B F R
Ade BE—R—4, ZELIMUELZLBZ KN ELE I EF



RAAFELBWERLR., TRRIENE, LT UBARRALHE
RAKARANANAELEY. HEF R (EBERXARLAHE) 2 F
F-R—HREARENORE, BEAIRF.

AR &
2004 510 A 22 B



F—hrr

CREA-NRLEARARET &, EAMATNRRE -RAXE
£, EHI0EHRY, BRENOSFHEIN T ERREALAY
B, EHWOFERUE, BHFHRE, THES LB KRBE, A
BABER, BERLBER, UREEAIMHFAHINANER, &
ATRCEHNWER, AECERADPHAFFHTH N EEL
X, AHAFSEEFHANREELTRANTR. EALHAN 2L
HLEZF, AMIEREAEEHNZ. £48F. HRABR¥, FEH
FEPHWRERBEORE, AXBFRAALWERRANERE E
REMNEXEZWHEE. MEERAREABE, HHAE. XE
MELFTIAFEMTE. REFANETELERLLI2HNK
BEAHEEXRAACEXNEHEHE 2520~30%, 2000 4 ¢
ANV BHFXRECUAMEENE S, TUEBRE KM Y,
WREAECEIRNEA, BAREPLEARFRRARIAS RN X
MIERELBRS.

AREEHNBHLEFENIECLEERTESER, Kb £ R4
EELVARTENEF, TR -ERAWURLTHNF LR
EEEAREAS, AN T bV FAEEH LTI FREAR
ARFRFRAERBEAR, AERBRWFARE, FECXEARR
ARAARIFISENAHE. ARAKFT L HRERY, dFEL
AMMRELLALRZETTRE “HARE, RARY, BBE5H,
FHER WEERAL S, XEFUBERZBANESR, TEH
BEPANRBEHTERN TR, VRAFE, TEFEXNEERR
WG, HFBVBENFREE, NTEERFFEITAELL, e
BARANERAZD N IS M. 220 h: BFERZ (BELFEA),
AE®R. REBREZ (EEEHEAR), BXZ (EHERAERER
AY, THRZ (BRAMEEFEZREA), NERZ (KA



FHREBERY) ZER. KB Z (RHEEERAFTE), RAHZ
(AMEERAN &), FERX (EEEREEE), EEREX
(BEBRAZAY, £HF, NANZ (EFEHEFTEREA), AW
— X (FEEEFERNAY, Tz (BHAMBERLE), BF
W2 (BENBEPERBEHR). REEFHSRREENERF
ERAR - GACEMELIERNTFELR, EFFHRBRT
ERABNEX DR, EXFTEPANECHERZRURH A4
BERFRR. REAF U A NFC RN EFRAR I HhHARERR
BNFILES, OAATERARB-—FEHANKESES. &
BERENE, hTREATLZERARAR (FHEEY 28K
FB, REFWBRA RMALT. ERIHEFEZRF, 555
AR

AR &
1999 %9 A 9 B



;[

AHERE (BEBRARAE) v, EaNFEHEETR.

EHRTER-—MHLEEAR., L BRIRNARRETAAERE
REMPEEHZIEAIREZR, IHNER, EFARARKERTIZE
BY A, AT UZAREHh2E, BEM, TUREKRO RN
X, WTURARTEHAR TN ELEELZNR. ENEEE KR
THERHER AHTFTREBERAE), ATHRIAEH. AREX
FHEY, WAEGEE., EAXLBERF TR, G EEEEHRT
% MRALRERTHBERAGER. B, FAREBERENE
B, BELUZERN. IERANEHEERARE -2 T
TBEEN TR, XN EENERELNTF, HLHENFAH
EHERAMEEEGAR. 4, UBRSWREENFTERAHE
BWHEKPERE, IS EHELIRTHETRESE, LEEKE
MANRT -~LTEREREEE, #RARSE,

AHE 200l FE-REHUARERTE, WFEH, 6FEHEAR
FREPXBBTIADOHFORE. wEAERRECAMEAL; M
RERHRERFTAGER (B) 6B WEAYE; ZORA¥FH
URRBH T HBIN WS ECHENRRESE. EXFHE ZF,
MU TESNNERR B, b, B EHAEN, BwTXF
“EREEWNRE. EARFEY TENWAR, AFNE, EFLEY
BT -t EAEREENNE,

MTAFREE —RER LW UBIT, BHARS, KHd R
BB TIBRE. Ry xES (F-F,. $=%F, gUE, 1
F.FEEE, FAFE), AR, B (FoFE-F., £,
BEZ (F_EF=ZF). BB (BF=Z%, §REHLY. 57,
FAT, #LE.FAE). A% (FWE, FEEL-F. $-



. E8ET) AHRRXA (FAE) EHAHEE.

FEAAW—RE, CERATHEANREELTRAN S XA
BRIAANERF AR AB NN ER, AER, BAXBRESH
WXRAERERES A LFEKSES (IUPAC) F 1993 £H EW &
# AR & (Nomenclature for chromatography), # & 23X — ¥, &
$ 5B IUPACH # 4 5% “FAEEF” B “4A¥EF (retention
factor)”, XX HEAHMBEA N b, EHEX T BN EZZ A2 H
G:

ERAFEZRHEHRZGT, ERALAPIHELEREL, 8
ERARK. REEEAE, LFT L HRHEEEUARD B RS B K
# Agilent 2 AR UK EWHE, BRANEABERL FTHANR, &
g,

AEBE, BTEZFRAAHEAFTR, BERBIAHS.
BERINERAMURY, RAARENEHER, FEE R
FERE,

X Ei#, &k

Fob WA R AL 5 R A
2005. 7



m B R X

FHE (BEHRAE) PH—M, EHIENGHNLE, QAR
Mike, AMEFAERETHBEHERNGFE. 2 ENCENETELAT, #W
HEABHEEEMAHAHEELE R, £HH8H, HPURSHRABENTE
THREREGEMANMEEE, ¥X-TANFARFEHTBLR. HARE
EEBRTAEPRETE, THEERE. MNET - HIBNHHEEE, 88
BHFENSE,

AHRTHNES ., BAHLEST THERNERAR. XKPLEREMERE LM
EURNECEEFETHOBERARSE.



F—%

FEIW GEERERER -

WM RENAEE - PR
KEHM A FRFERRT +evvererverrereesersenemstnsnnenneeetessessesses st sin seabeae e as
s REPHEAE R FERURL v ovvvverrrenssrmesensmne senee e sttt et st e st e
(=) BRBABBIRL +vvvvervrnrnsrraesrensnsanee e ettt e e e e aen s s e s

H E

L+ > o b B E DL

BAETRIBIEE  oeeeeeereeeernee e
MW A HEEARTEIE  eeeeereee oo e e e e
o BERRTHBIE AL e eveeerereerteeneie s e e e e e
(—) BT FHEB R  oeveremrrererees s emr e s e
(7)) EREITTRAYEEAITIE  crorerorerermrrerserisennse s et eeee e st e
. REGRSRENE
REBET £

. AEEF« B OO
VB RITERRBL V, veeerrrrrererenesemie e et e et e e e
 EETEHEHIRTHRAE  cveveeerrorrrrererems srenneenar et e et et e st e e
BEBHEL wvvvereenesenn see e et e st et e e e e e e et e e e
5 37 O P
- BEENEEE - ' s

~ EE

() YEy# -

v Van Deemter J7H «v-ceevesrarseeneersantanstemnionscreausiensesaerssorsinssrsnos
. Van Deemter HRKBEIES BB o eeerrereeeneons

=) Horvath-Lin TR -eeeeetrrreesstrmatttinnee ittt s s
(PG) Knox FFER  coeeeveecorerronimeieimiiiesiiinneissisesseesirsitsissesenesissnss
(F) RRTFEAEBY Golay FTHR ++ cevvrrerstemrerinirneie i sttt e e

— BB E R -

- :
W 0~ 3 TN ND N

L - S T o T o B o T o T o R N T o T . I o T S S Sy i Gy SO U S Y
N Y a1l W N = O W W 0o 00 L R D



- oy

I

[

L 5 ST T O
SHEBFEE - ooremrerren e cereens
Bt SHEABEREBIZET oo e e et e
B TS HBIHEEE - oo e e e et e e e s
—, BEREEEREEEAIR e i e e e e e

CSBEGREIEER e e . .

(=) THLIBBER] <o oveeromrenirirreericnerneeennes

() BATTFBIL/AIR coorrer et et st e e e e
(Z) LZEBEABIEAT oo vree e ems e e et e e re st e ae v
VR EREIETERE oot e e e e e e
TR BRI T IE e e e e e
(=) BISEABIRI o v eee et e e ettt e e et e e e e
() BIEABIEETE oo ererrerin e venvee s

(Z) HFREMBALSTEHL o ovvererrrorieenreemrienieenreeineannens

BEW BHEBSHEEE o

v BB oo e e e e ee e
(=) BYBERBIPIE e e e e
(Z) BHBEAERIRIB] o vvevreerreer e enrvne e .

(Z) EMEREAIRIBEIIME o ooeom e oot tee e e e es st ees e e

(D) BHBEAEEIIRIR oo rvervr et e cer et s e e e s eeeeee
v BHERAIRBITM e e et et e ee e e
(=) BHBREWABEEF oottt et ee e e et vesaee e e o
- 69
70
- 71
seee 71
eees 71
- 72
.~ 72
- 73
-« 74
- 76
- 77
- 77

(O BREREFRENEE -

(A)%ﬂgﬁﬁﬁﬁﬁﬁﬁﬁ
 BHERERTE - e
(—>%%%E£$ﬁ%ﬁﬁ

(#)%%%E%ﬁﬁ-'

(=) FERMEBBRE oo e e
() FEBBEBEARE - crreereemrereiie e e, .
() BIEREBLEE oot et eee s 4

27

-. 20
- 29

30
30

31
- 31
33

38
38 -

.« 39
- 43
.- 51

51

« 52
.- 53
-+ 53
.- 53

53

v« 55
- 57
- 64
v 68

68



ZE M - v vt
B=% Eﬁﬂﬁ&ﬁﬁﬂ%ﬁﬁ%ﬂ -
F£—Y RAEBHEHENRE -

%:ﬂﬁ Eﬁﬁﬁé%&ﬂg%w
= BEBORATEBEEEZRIE - covvemereeser e ms st st s
(—) BETFHITEREGEEEL -oveere e st s e

. . .. 89

.. 01
- 91
.. 95

(ﬂ)ﬁ@ﬁ e
B=T ﬁm@%&%ﬁ%%ﬁm
. GBI -
é%&@%ﬁ%%ﬁm

l

Mll

—ﬁ%%iﬁ et e
BATHR e eerenerenees

HUE FECHIUBHTPLI R e
oy R TR ceeere e
() BEBRBYTRIE  werrvvvereonnrsroonesessisns s e sts e sttt e e s
(=) im&ﬁgmﬁﬁ T R TR T R TR TP R P PR P PP
(PU) BEREETRER LI o vevereormmemrossmms s et s st
(X)) BEBERGMITEBEFR  -woeovoveressarmessoronssmnmsues it et et st st e
= B RTLEER ISR e e
(—) BHREBBTLBITBEL  creveeeeremerrereeere st e e e
(=) BE-KEB TR AKEEB TG ove e
(F) TEARRIFEEILEEIIIEIZ  eeee e e
© BLABELFRRIIL  ceeeeeereeeeerenesen e e s e e
() BEALEE  wovverersvereenennnreene e et e e s e e e e
- 122

W B e

(—) BB FEER

() BERRLEREN

() REVERREIEISE  oreveerrreresemreens

(M) FEBRMER (ZAERE L

[l

(—) &4

(=) H[EHR2HE (CPG controlled porous glass)

- 100

. 78
ceeee 81
.. 81

83
83
84
84
87
87
88

97

101

101

102

104

105

107

109

110

112

113

115

118



[t 1

B

Q1)) %gﬁma (HAP hydroxyapatite)

(—)§E§%3R%E%W&Q$% het e e e e e e e
- 126

> 126
- 127

(Z) PASi—C B E 31T i

(=) DL Si—X—R B RE R ITF R BEM cverroeeerereneennes

(M) BELEA K g & KL

(F) BEMHBERBIIIEIEIE o orrerrererrroniine e reestiestesntr et e ree e ene e s
(X)) BGHBERBIRUERE oo it et et ser e s tes e e e s
C BEERAEHE  ceoerrere e e e . .

. BAYWEEE (polymer coated)
(=) GEEBIBRIIBIR oo vrreromr i e reerrcr e eee e et seeeeee e

() BEEEN NS SNA

« FERI O RIE S e

(=) YBEREERORE
(2D BB MR B9 R E

BEYLHER e - B
HEE fmxﬁéﬂﬁﬂﬁﬁﬁﬁ
F—F TFHEREEIEE ..

%

.......................................

ﬁgmﬂ R R
CIEFMEEEHR e e

WM ENGREDBEBEAIBE e rmrer it resen oo e o
. « 152

-+ 152
- 152
-+ 153

(=) ERERMEEE %

(2) BRERBRENARBREEAR

(=D 7 e BT R Y 32 8t

(m) *&ﬁk%ﬁ,&*ﬂﬁwﬁﬂ%ﬁﬁﬁ e trtesiies et st et nretetrenaans
() —HEE R EMER R EIEA i e veeren e

=W RSN K ik
— RHEGENSBRE

M

(D) HBEEBRHEA (stoichiometric displacement model

of retention)

ﬁm&ﬂM§ﬁﬁﬁgﬁ& e

&E&%ﬁ

(—)%Eﬁ@%ﬁﬁ%%% :

..................

-- 123

125
125
125

132
134

-+ 136
- 138
- 138
- 140
-+ 143
-+ 143
- 143
-« 145

149

ceene 149
seees 149
«+ 150

152

154

ceer 154
-+ 155
-+ 155

-« 157
-~ 158
- 158
= 160
s 160
= 160



(Z) BEANBIEIT AW

. AR AR BB HEAE  coeeevr e ne e n s s e e
W B FARMBUR R BIAE e e
. WERIB T ARBRIUEL  coreeer e ee e e s e
BT AR ceeee e e enenne s e
%Eﬁ PARHERR (0 BRI T (AR oeveevrreremeseesermnd st e
PP V4 |

CAYBIHLEE e

(—) BEFRBGREIATH  woveeemeeremreseeses s o s et et st st s s

- 173

() BRI

(=) BEBRIILEMIZIEL o oeevrreorms et v et et
(= gg&mé%*ﬁﬁ%
(Z) BRUBATUEIE o evvereeerme oo st e s e
. - 179

= BT BB EMGIBAELR oo
T BERRHOTE AL eeverereoneoneoneonsenntontenees ettt e s e s s s e e s
. . cereeneens 185

Y] m*ﬁﬁﬁﬁﬁﬂﬁ@%& R
T BT TR GERD e eeerereeererreeerererree oo e i et
Z.BAOREBETFHETH (CSP) ccrrrrrerriiiiii e,
(—) Pirkle IFHEEH (BIBFHEBEHM) --oorerremeermroremcreneennn
.. 193

[1]

(—) BEENEZESHER

(Z) FRAERE A B o i 2%

—. RBEMAERRER

PO, — S B R ROR AN

(Z) BREFHEZEM
(Z) HftFHEEH

-+ 164

168
168
168
169
170

171
172

175
175
176
176
176
177
178
178
179

180

180

182
182

186
187
188
189
150
190

S K
PU. BEEFHBEH  cooveeeeorrrm
BAY  EKAEFGEIEB B BIEEE e

198
199



— o FIKAEFME e e e e e s eeeee e 109
=. ¥*¢%@%% —RIRAETTEE e 200
BETLER cereeerrernenninn e e e 20]
AW ﬁﬂﬁﬁ?&ﬁﬁﬁﬁﬁﬂﬁ O 1415
B—T HUESTFEBEBERBGEHIEME oo eeveenes 206
v BOBHOPIEBEEH oo e 206
 BUBRHBILE R e e 907
g_ﬁ BB FARBBBBEFTRIE ooeoermrrrrne i ciecccee e, 908
v BEEREFMRE e 208

(GORE:= {13 - 53 3 TP 209

=, BRAOWRIEFEE e e e e e e e 210
(=) REEBEZBBAE oo e 210
(2 THEARFBBMEEEMIE oo e e, 911

(Z) FHAMBBETUBIE - ooc v or et it cee et er e et eee eee e eeeee e 211
sE= ﬁﬂﬁﬁ?%ﬁﬁﬂ%ﬁ%ﬁﬁ e e e e 212
s BORIBETEIRIE oo 212

(=) REME v, 213
(—)iigﬂg."m“”“m““"m“n"m”“_m"““mn”"mn”“m“_nm 213
(m)ﬁﬁ&mgﬁﬁgﬁgﬁﬁ S e 213
Ak ﬁﬂ%ﬁ?%ﬁ%ﬁﬁé%ﬁﬂ S et 214
BEY AHEBLTERNE T E N e 218
 EREREBEFZBEERANTR oo 210

DL RAYERN BB TG IEIER o ovrevrrr e seeereennn 220
(o jkg}[‘wjjgg@ L0 D O - < S TS 225
ﬂf'j %mﬁﬁ%gﬁ%m*ﬁmﬁﬂ;ﬁq@‘%jﬁﬂ e, 23]
BEW AUESTFER KRR @i St e e 235
—\wcgﬂm_ﬂﬁﬁgé%ﬁﬁ.mmmmmmmmmmmmwmmm"%5
VBRI B o i K e e 238

T



