The Japan Society for Analytical Chemistry

84

WABHRIOT NI TT7 4 —ICBITHREND T LD
E— X MY MILOIETE

W i, I

HWE ,

A Ea

# EwE,

(1974 % 6 H | B2 M)

lk» b4 ETCORERE (statistical moment)

L -TE5xbh5RME (cumulant) ZLe¥5%

E—~AVIRIIAREHEL, Ch2AVCHEEORE . AHAEHL2EL Y 5 A2EINGERBLALLE

B ha/e< S SAORERLE.

Thbbt, BHOBEFN T ARIZE VT,

sp=< -2

PETHEEE, £401 7 20K AETEKO/-HRA% (convolution) £ LTHEXHN %A, T0D
PhBRABREE—~A VI ARBVWIERTRE, B S ATHELNILE IR} E—7D%— XA
VIERZ AR, RADH T AZEBCHAVTEBOLNRA/ R IE~JDE~AV IR P ADHITE

2bh s Epmahi.

Tl 2EEOMEBMES 5 A (squalane & Apiezon L) » 5k 5 HET

hSaL, 2EEOHMES 7L (PEG 400 & TCP) »5HRAEM S 5 2% AVTERMICIEHEL <.

I

E—A bR NS T 4 —DHERIGCHT S
781k, 1963 4z McQuarrie? (T X - THID THRA I
TLSE, EERKCEWTBATHHHD 19, KT
BFOTHRIZEAETbRh T WV, £ THRIRLTIRY)
WHIE—* 2 MCEUTHBRICERE Mm%, FED
OMEHEREZBRD Z LT 5.

F— A2 MIERCL OEFESRBEE () THLTK
ATERIND.

il

M.=f.mf(t).dt e enieree e (1)

M,,'=fwt”f(t)dt/ﬂ/1. R I D)
[ ]

M= [ =) f ()t My

FEL, Mo 130E—2 2 b, My RO M, 3%
NENES OEbhD n RE—~ 2 b (nth ordinary
moment) B EHE DEbHDDrRE—x 2 + (nth
1RA2 5 4K £ To Bk
W, Zhbooe— 22 bEHWTERTHRATERS
nTvsb.

central moment) TH 5.

e (4)
RN ED)

*RAREEER WA LK E TR

#1;M1'
/12=M2

pa=M, vrveeneieeeen (6)

=M, --3M}

Finy pr pa pa/MyP RO p /M EWSEIR, %
NFNEEE (mean), 43HY (variance), W JE (skew-
ness) BUME AR (kurtosis) &WFpEh, 43 fHBAEOALIE
LR ET NI A—2—TDD. —F, /v T A
LML D¢ — 73 REHRE ORI AL L 355 HE
WTHHLERRENSE. ZOX>Bhsvv b~ 0
&, 70774 -0 HER KX > THRESH
5. EoTru< bEe—20FIL, Ju= bS5 74
— DRI LIBABRME A TS D AF B X EHE (BFE)
a5, REOEGER, MEBEL ST HFHS
BohdiTTds. ZoXS5uERERY T HEE
LCE—2> bRBVWEZERIERCAETHL LEX
Lhb.

WRISEBAR Y 02 b 55 T ¢ — BT HWERE R
Lapidus ¢ Amundson!V (T X - THD THEFTHIC A
Mz, 0% van Deemter 513 % DR Y EMRS T
Rl LT HETP o34 %HF 47 van Deemter %
BH L. RidomEIRER i BRickwT, 77
I AEWHBH V- Bent, —RICEORBIEERI N D
LRV, icHZfishizs LTHIERHICHE
MR L > TEER o2 b0 2 FHTE L
RS SN S V. L LE— X2 M, HEREZE
L1577 AEMEINI D HIRRIC X » THEE

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

g %
W5 DO TERTH L.
f.wtnf(t)dtf-(—l)n1?_.?o ::,. Fs) oo (8)
b
_?(s) =fu= emSLF(E)dE  oreererneneeeen (9)
.

roBFREFEALT, WhAWASRIew bTT T 1~
DEFNCHT HWERERD» D E— 2 v OFHREDT
bz, FOERIBROLOBEMIE L - TW
2090, & ()~(3) »HLHBHL I, OKBLUI
¥ ordinary moment (¥, FhFhsn~ ¥~ I DMH
®(S) BRUMEREM () MG L

S=M,
tr=M1'

RS 1))
verereemeneene (11)

% ¢-, 2k central moment ¥, HIREXES (H) &

He LM,/ (M')2 eeeeeeneenrnmnnnninenniene (12)

LRI - THEBMNT SRS, EfE (resolution)
Ry

|3M, —2M,' |

R= 9 +va1,)

e (13)

roTREDE—2 L PEHVWTEINRSWO.

LR (13) i, EEMSOEF L 2 3B &EE
FEHLTWS. R (10)~U3) 505X 51, &
DX BHERPOHVORTERI AT o= 57 4
—~DOFRIE, TVEV2RETDE— 22 PTTRNTE
XhTWw5b. T, LVEROE— 22 bbb
£ OEHRBE LN S LHIFINDEY. Pl

cereneneeen (14)
ceeveeneenn (15)

H'=L2My/ (M')3 cooeveinnnnns
H'' = L3(M,—3M52) (M)

KXo TEHEXNDLE H' RO H" ZEATHE, ¥
— 2 DOTHR LN Y BEEE R AN EREE S H
Exbhbhb, fE¥o HETP 2MREHE & SO HIT
Lo THERDLENTWARDILH LT, XIIHA-FR
BELNEHO LIRS

—%, EBcEohisee bE— B EDX 5
¥ () WEE NSO —RREINCIIS 2 HIVWOT,
X (H~G) »BE— 2 baFETHbIITIEPr7
v, FCTCERBRTELRIVav bE—sDE—-X b
Bk B HESBRIBINAY. FOEEE, Ju< Y
— V% B FENC MG L, SHLHrO EES S LT RKE

Wi, #ll, 7%, FB: SEGCIK T BEI N FADE~A Y F S b A DR 85

L, & (H)~@) ofsyotkbhicyr 7o 1/3
RZFE L ORIGERNT 5 5B TH L. FRIITE
TLDhERE-TE— 2 M2 HE LTVS. —
¥, T—Ar bbb Hicrsue hE—0DEE GBI
X, o Gram-Charlier #E#% HW5 00 EFTH
AU13),

SO =346 5 e €0 )

M,—3M,?

Tl M RN )

ool
il
g(r)=%;exp<—52i>, t=(t—M")/V' M,

2 (16) TIR4RETDE— X2 "PBINRT A —F— L
LTEERTWAD, TRXDEHKRDE— 2 MIER
B B AR VDT, ZORICE D FHCHERC
soe h— IR T ENTES. EIE, FBRANTE
bhifzv o= bE—213, DV < -0 b
Gk 13) oFEc X > TRkdDOLN-E— 2 FOfE%R
£ (16) tARTHBESIh Az 0w bE—2 L, EiTX
X —Ft+5. DEiiruv h¥—2 L E— 22 FORBA
DOERERR I OTH D, ABRTIE, ARBEE G
HoEARKE) &, £hris 7 2&2E8T5MICOTA
PR CHAO BB THrhb e hE—-2 08
WL oBRY, BEORK - 2EA0 0 T A FEINICE
$ELEEMNN T AHVWEBRCOVWTELTAHS.

2 B
@Rl yuw hS5 74— IKEBWVWT, BT A ED
fi() End T TEASN, BT ARTHERL SRR
%), BHCE RSk EOBRE B REHSh, RIS

E-Truw bE—2 fo(t) HBHE»PRD RTHLT
DI Fe R RABRDIESET D T LB TV,

foy=frfi= |, =D fiR)dr e (17)

P, fo 3BT 20RMERETEBTHS.
7 (17) #3532 EHhT5 L

}0(5) =}’c(s)]”,(s) cerreeneneennn (18)

pELh, Horensd (X 9)). ZZTEELRK
DEONBREBLITETH 4TINS bVvREEL, T
hWe®E—xX2 MR PVEFEZ LTS

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

86 BUNSEKI

cenee e (19)

M,—3My2

E—2A2 MR MV, KX @D~ o505 LD
W, B F() ERRNC L - TEHEMT LR S.

—a/ads
| aves -
M=tim| -ln[ f.. e--“f(t)dt] - (20)
al/asl.

R (9, (I18) R (20) kb, RA1BE,IS.

Mo=Mo+ M, onveermreneienieiennenenenen (21)

ORI /o2 M3 T4 —DOFEE— 22 X
2 bVERWTERBALERNTHS. 7L, IFF o, c
BEOi A rFntn, I3 A2RCAOEBTLETH
HTERBEW®TS. ZOXBICE— AL FNY bVEIE
ATBHZEREST, 7= b—208xI brofe
LTREh, WOV s Z 2239 0n5. —i%
WHRVo< b2 957 4 BT 5RBHEA, Bk
WV THD E R LS 505, filt)=06(t) $7%
bbb, ADEEE Dirac o §-FuCIERlXN 5. -
Hoer—22 MRS M, oy bVTHB T EE

BHHD 5.
M;=0 cerennen e (22)
cokER (2D &
Mo=M,+0=M, e (23)

Ll h, BRSOV AETEATSHILIZKD, BT A
OREAETE— 22 bRY bV M, sa< b~
BEDLODE~A XV P LTEZLNRSZ L
Bk, TOTEPLERTELhIaw hE~7
DE—AV MBLTH I LKLY MDZ EDBTES
DI THD. 2EROEEDOR > 7ch T A EFNCEERS
Lzt 5 4 BRAFRTIE

So(t) =fer*fer*fi

DIRAET BN HLEFORED I aw b E—0DE— X2 (X
g bk

e (24)

Mo=My+ My, N ¢4))

TE2OLNE T EBRFTHFNS. I (20) (IEEHZD
H L T5HmATH 525 BERICKT Sic/cbhidi
HE—xr bR MVEHWTER] LD TH S

KAGAKU

Vol. 24 (1975)

Ly ¥+ )7 —HADIENETORE » 7 o0EHH
FACIEBRIC AL L, WA THH Z LY RTHS.
— A IR bV ENET X5 BEE, R (25)
D ET LAy MCHERF Bl M) LT
James-Martin [FF) OB THENSH, FEAMIHIERT
WOE>. ART TR, THERTXHEENRFATE
HESCHFHETELT, R (25) oRYHE TR
RBHEBRIT X » TS 5.

3 % BR

HAsw= b7 7« —ORBEEIHRT 5D,
BEE L B EROMosEBEAY Y — ORI IEY, 3K
PR X 2 BEEIRE ORI AR EHTE D X S
EE L, 7 B8O EHBET 2 T&5721/hsL
L, ARBEES+4 o-BEuc BT E 5 & 5ic Bl
LT GC &2 R0 X 5 ICiEE L.

(1) oS E

#3225 1:309% squalane

#15 & 2:309% Apiezon L

WEhLER, ¥ T A L7 Chromosorb W
(60~80 % v & ) Wa—F 47 LcbD%, 3¢
x136cm QX F A A4 SV H 5 AT FTTA-
77 s RURHZRIRE : 80.5°C

AEHRLZIRE : 125°C

HEl: v uaFH s (EREREER) 0.4pl
(I1)  fREDBE

#5 & 1:309% PEG 400

#9 4 2:309% TCP
BERO S S a3 (1) LR

117 s ROKIGEE : 60°C

AR LR « 130°C

b =2 - (FEEEE) 0.6l

Fy ) 7—H2E @), (AI) LAY v ax ARE
1.5 SUELATTHivy, fiEalid Table | RO 2zt
NRLAZERDTHD. LB EER By K-23 B2 H
Wioe ERE Lo (D) RO A BELT
FallhIua2ry, ThThBEMTCHWEHESE, £
NOREFNCES L TRV B HEEITY, £L2OBHE
Fy )7 -HARBXZEXTIAETOHIELR. HF5h
for o2 NE— O BRROHEICX > TE~ X b
R U AR HRGESAERRG B e 2 —T
To7

4 & 2
Table 1 w4 (I) TALh 2ow bE—sD ]

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

R X mm,¢M,ﬁ,$§:ﬁ@GCK£H6EWﬁ3A®%~Xyb&&r»QMﬁﬁ 87

Table | Moment vectors for non-polar coupled column

Fo (cc/s) My’ (1035) M, (103 s2) My (105 s3) Mi—3M,2 (106 54)
1 { Coupled columnt 0.13 2.45 7.21 1.57 —13.01
Theoreticaltt ) 2.41 7.29 1.20 — 4,12
D fgmege w12 3R R i
3| Thebretcar 0.33 1ot 175 394 15

t 30% squalane and 30% Apiezon L connected in series; tt According to eqn. (25)

Table 2 Moment vectors for polar coupled column

Fe (cc/s) M, (1035s) M, (103 32) M3 (105 s3) M, —3M,2 (106 s4)
1 { Coupled columnt 012 3.20 1.82 7.73 22.14
Theoreticalt{ : 3.07 1.52 3.86 — 6.18
2 Coupled column 0.17 2.37 7.93 2.33 10.85
Theoretical ’ 2.30 7.36 1.40 1.27
3 Coupled column 0.22 1.87 4,40 9.43 3.18
Theoretical ' 1.85 4.24 5.20 - 0.73

t 309 PEG 400 and 30% TCP connected in series; t1 According to eqn. (25)
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Additivity of moment vectors for the coupled
column in a linear gas chromatography. Kiyoshi
Yamaoka, Terumichi Nakacawa, Takaharu Mor1 and
Toyozo Uno (Faculty of Pharmaceutical Sciences,
Kyoto University, Yoshida-shimoadachi-cho, Sakyo-
ku, Kyoto) -

A concept of moment vector was defined taking the
cumulants from the first to the fourth as its elements,
and introduced to the theoretical analysis of chromato-
graphic peak. For a linear chromatography, it has
been accepted that the chromatographic peak function,
fol(t), is given as the convolution of the input function,
fi(?), and the column characteristic function, f.(t), i.e.

foy=sfi= fult—t)fi(c)dr. By applying the

moment vector expression to this equation, the authors
obtained the equation, M, =M, +Mo,, for the coupled
column (two different stationary phases connected in
series). It is shown that the moment vector of the
breakthrough curve for the coupled column is the sum
of the moment vector of each column. This was
ascertained experimentally by two different types of
the coupled columns; one composed of squalane and
Apiezon L, and the other PEG 400 and TCP.
(Received June 1, 1974)
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