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2.1 HERF TLC /02 bFL—}

Ped F vHBRHRoOA W ERUL, 7 F ) 7aED
Dvwih v vaBEEZRAV, B4 vIEE (10pg/il) o
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FY T A (WFhIRERERDPL VIR TIER) 2BV
THELE. BA4v e~ /5 a0BRBRAELLT
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WRERICH U CEEERE R IRV LB 570D
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AT I v-T 2 TERY &, SiIO2- oiBlicizEy 75
vz — 2Bk, TLC /r< bt —F+ L LT,
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5716, 5732) Wi,
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SERVWC T 7. 2w —~A@RB I/ e< T L—1tD
EEiEEE LTz L e — 2K (A1 7308,
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NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

o Wi, TR, )l TLC IO X ZEEEBRA 4V, ~e X vAF v oo icld s 5% 583
ClO;- (V), ClO,~(II1); [10,~(VID), 105~ (V)]
3 EmR )ik o ] ) ) ,
[NO,~(V), NO,~(III)]; [SO2-(VI), SO0z~ (IV)]
#RpE 1ul 2 TERUMO MICRO SYRINGE  y 0} &bl LTIFET 5. Th b ONFHRAR

MS-10 2 v, TLC o< L — b EA (T
D 2cm) 2K bL, A, ERBECEKMES 10
cm /90 min THREY L7z BEHRY © 4 O REEERY
W izhs, FESBBEMEREE 1 4 O SSRkcid, 28%
FrEZFPK-TR b-n-TH2 2 — v (60130 : 30,
V/V) DS BERESEBN T VWL DT, TOFRDOLE V.
RO b o7 v = b 7T MIREBEZ B H D W
BECS UT (100~110)°C ¢ (3~5) ZrRnEszig:
Lz a2 b b4 0DRARy bof@tx
FWI=vA-EYEREER I M ST AT
LXSIC AL — L, FWXEE GEREYu¥sl FI-SL
. ZE5HE 365nm) TRE L.
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4.1 BERAFY RONOFAFOO O MY
5374 —

ERAE VII~I oL BETE (ER, BE, 3V
#x, B, #/FK, V, A HE k) BEELHRE
Eed 4> (ClOg-, ClO,~, ClO,~, BrO,-, I0,-,
I10,-, NO;-, NO,-, SO2-, SO2-, SiOy2-, BOs3-,
B,Oq2-, POS- 7t &) #E L, HLURERFO EBIEEY
Rz 5 —Eo &£E0 BEFEEEA £ {[ClO,~ (VII),

AXD5h, HERLEPEEORELIL 724 & Dff
B Scidthv. FoTtevru—2 TLC 7o
M v —btEHY, ZhbA F o5l R
BgRE LT I 289 7o &=7k-7 & b-n-T %
2 —ov (60:130:30, v/v), II 289 7o £ =7K-7
b (2:3, v/v), III oxFH-7Kk (3:2, v/v),
IV 7 bo-Eilg-7k (20:1:10, v/v) ZHwvicos,
ZhokEs S v oMESEcE I b BEh Ty
Table 1 iz BEAFHER I 2o H4 4+ o TLC
D hR¢ (Rex 100) fEGF N el D 7= b1 REHBH R 11
X% PC (HE¥Eru<= 557+ — PCHFHK No. 51A
i) @ kR &R L7
Table 1 X 94 % X 51,
DMERIWERD L B0 TH - 7.
ClO,~, 80>I-, 77>ClO;~, 63>NO,;-, 60>Br-,
58>NQO,-, 55>BrO;-, 43>Cl-, 40>ClO,-, 35>
Si0,2-, 16>B0O,3-, 15>10,-, 14>10,-, 12>
SO.2--S0,2--B,O2-, 5>PO3-.F-, 0
AEBTICHT S ARy HOFHRMEIR £3 0HEHAANT
HY, R {HDOZEN I P EDA F VA #ITRICER
TT&%. > THLOMERA A D5h, HMEHKE
A A % 2 Tix SiOz2-, BOs3 -, 1037, 104~ OIS

T4 A D ARy

Table 1 AR values, configurations, bond lengths and electronic charges of inorganic anions
) ) hR; value of anion ) Bond length [A-OJ (A) Electronic charge
Anion Cation ™ Configuration > - - of center atome’
TLC® PC» Actual value®  Sum of radius®  Difference
ClOy4- Na* 80 78 Tetrahedral 1.44 1.65 —-0.21 —0.90
K+ 78 70
ClOg- Na* 63 70 Pyramidal 1.46 —-0.73
ClO,- Na* 35 45 Angular 1.57 +0.38
BrOj3- K+* 43 57 Pyramidal 1.64
103" Na* 13 16 I'rigonal 1.80
K+ 14
10,- Na* 12 24 Tetrahedral 1.79 1.94 —0.15
NQO;- Na* 60 72 Plane trilateral 1.22
NO,- Na* 55 62 Angular 1.24
SO,2- Na* 5 3 Tetrahedral 1.44 1.70 —0.21 +0.29
Si052- Na* 16 (Tetrahedral), 1.62 1.83 —-0.23
BO;3- H* 15 Planer
B,O;2- Na* 5 1.36, 1.48
PO,3- Na* 0 0 Tetrahedral 1.54 1.76 —0.23 41-0.85
K+ Tonic radius® Llectronegativity®
F- Nat 0 0 1.36 4.0
Cl- K+ 40 45 1.81! 3.0
Br- K+ 58 - 1.96 2.8
Na* 60 57
I- K* 77 72 2.20 2.5

a) Solvent system : 28% NH;OH-acetone-n-butanol (60 : 130 : 30, v/v), sample size : 10pg/pl, TLC : Merck precoated cellulose plate

(90 min/10 cm);
University Press);

b) Toyo filter paper No. 51A (180 min/20 cm);

c) L. Pauling : ““The Nature of the Chemical Bornd’’, (1960), Cornell
d) L. Pauling, M. L. Higins: Z. Krist., 37, 205 (1934)
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ARz [ClOy-, ClOs-, ClO~1 RATANR,
[ClO;~, BrO;-, I0;-1 R&HMTR, [NO;=, SO2-,
PO2-] REBHERIZE T 2EA4 & > O MEHHEE 0N
Ner 4 F UMEOSHCEL TN 5.

4.2 TLCHEeLA—XDOREAHBRBA(E— 28I

TLC iz 3\ CRIEARRTOBAIWEORIE, 78
BEE YR T A RERRFO—2THD LEZLNS.
T LTAMRCHERA L TLC 75 2L — b2ive —
Z (#v7 TLC flerwa—2, 10pm) ¥E% HEERL
V7 e =77KC pH Z i U7z 100 mg/l ORI
DWTC Y — 2 BAZBEIE L. FERE Fig. 1 wiRd.
Wil Lckove —20 RmE)EEMIE pH 2~10 itk
WC, WINLBEDOBMETRT LR L. X K
Wi viz 28% 7o ®x=7/K-T R br-n-T &/ —
s (60 : 130 : 30, v/v) BEBEE R TO VD — 2K
ORmMEEFEALNE —18mV TH - 7.
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Fig. 1 Zeta-potential of cellulose powder for TLC
use

Concentration : [00mg of cellulose/l in H,O; pH
was adjusted with dilute hydrochloric acid or am-
monium hydroxide.
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Fig. 2 Relationship between A-O bond lengths
and TLC AR; values

(1) [E—HOEFo 1 o fREgA 4> {ClOg-
(WUFEATE 4 A »), ClOy- (ZATVvEA ),
ClO.- (ke A + )}, {NOg~ (EE=ZAEA A1),
NO,~ (ifffg4 # )} TRALEFOE{LE /PN E L
b, A-O ORMEESARELRSIFE ARy EVITE
EHAMC XT3 5. XE—L¥EE 2F/ L, HOETF
BT BERAA Y EATVWIEA A GlOs-,
BrO;-, 1057) ik Td A-O ofliEsko#ms &
LiC hRe [EMETLTCWS. ZhOLOFEEX WV BHED
bk, FRC A-O oREERES ARy A & FRRAM: A
BT 5 LR 5.

(2) —fciisk, i, VoA EDORTFVPBERT
LA LHHEREEE R 4 o 2Bk T 5 & ik Table
LigiRLc X S sp® WFHEEEOMI VAL, &
FoEESHEWOREHEL LD LHB XD T BT
&% (Fig.3)®. Zop Pauling OFfE L7 X 50D
—EESHE A0, A+:€):-, M++O-- O 3ED
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Fig. 3 Structures of oxyanions
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5. X, ZHATWERERA 42, FIHIEREERA A
WCOWT SRR B AL & LB S 0T 5055
2bhs. TOFR, PORTFARCERERTFOOER
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Table 1, 9 iz Pauling 2EE L OETAICE
LERD R L. ZToX 5T A-O oZRIEEEE I ERR
BEA F > OFR, WcBfkd 5. Fig. 4 wrhOEFA
OERE A-O BifEEN & ORREZ R L. Fig. 4 X
Domd X o, MEOHFERA A (LHEA 4 2)
PTG A X —— AT VA F T4 A
v DOIBI KRS AT 5 & & ISR IERR &7
0%, X, WHEEEA 4> Tid ClOy-——S02 ——
PO2- DIEICPLRFIXEEBRZH IS,

0.8F
0.6f
0.4F © ClO2~
0.2

Electronic charge of center atom

1
1.6

A-O bond length, A

Fig. 4 Relationship between electronic charge of
center atom and A-O bond length

e, oFA, Bl TLC IC X 2BEERRA AV, ~e Py vy A4 v oo 8icBlT L —FH%E 385

T Fig.2 RO Fig.4 BRI 05915 X951,
HZERERE 1 4 2 O HLRFO EERD KEWIT L,
hR; {HIZ/PE L, ATEMBKEVIEE, ARe ESHERT
LEEBEAE. ORI Fig. 1| @R Lkl a—2
EHDOY — 2B EELEFH 2L L, o —ADOEH
BALE BEFEEEA 4 L OFRORETO BR2S AR A% AL
THREVRFTHHLEZLENTES.

FRZDX S HHFEETXHRLREFOEBRPEEGTD D
3MiokEA & POB- (+0.85) TiX ARr fHH 0 TP
HX DBEE, 2o 4 SO2- (+0.29) Tk
bIFPEBEHTHIBE R VERED I —HK L.

X, BILFESERIAPROREIICS VTR, B
FRZOMEME & BT ATS (C1:0.994, Br:1.11
A, 1:1.28R). oo koSBT R LR
4 F T, ClOs~ <BrO;<<1O;~ o JIEi K% H RERE VX 14
KLU (Fig. 2), 22 oBBHRIOBD T HBERA A ITE
R {EPME T4 B & b L —F L7 (AR¢ il ClO3-
>BrO;- >10,-).

TOXS5hEER Fig.2 & Fig. 4 &< A0HED
B bbb HETE 5.

(3) BMEBAA L OXOSNEFRTFAA BT LE
FOBMEHET 5T, 4 F 2R LTV 5 REFH
CHEAOBLREEEL D > GENT5 2 L TES. £
zC Fig.5 W /ENA 4 OBLEMED & kRe
EOBRER L. Fig.d X 0425 X 510 H{ioEERSE
RebzA 4 Ty, BREWEEL AR (HE ORITIXIED
MBS B D, (2) THERLAEREFECXRFTI5CLE
MTED. 20, 3MioREHEMES A0 R {HIZ
Liioke4 ook  ixFic/hE < o oBREHEE
DINZVEEEREA 4 AT E ARe fHII/NS V.
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Fig. 5 Relationship between AR; values and elec-
tronegativities of anions
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562 NQAHFVAFXD hR: {E

naroAXC o BEBER T il bt e — 2
TLC & hR; fifi L EREIEE & ofR%x Fig. 5 oL
oo oNaF L4 F LI TR U R ERR A Y DE
KRt & hRp i (ClO3=>BrO;~ >1057) 1o B3k
Lo e T L. Tihbb, BREMEEDON
XA A EEEMELIE Y. —iRic F-, Cl- 7k
I RS ET (1 8 F- @ 1.36A, Cl-:
1.81A)9 iz AEBRAREAELTVWHDT, KERKAHE
S¥ et vwiatkdE S e rromEh il an sy = A
BRI LI vwas, Fo O BAMZEIC Bz XS T
PSSR CIRBER LT L1, —J5, ClOs- o X
SIABRINRELIA A2, - OXSIcABRND
KEVET (4428 1-:2.200) kimptls
i, Yo brEg g o o & T OB
DFEFAEL V. LrbTh b0 7 =4 Uik ERG
DFFEDS/NE DT, AR S E VAT 75 C
LacEicw. Table2 iz vy 4 % oK
¥ L —2 TLC o ARe B & OBRAFREZ R L7
WEORMT I8 OEME»H Y, Table 2 KU Fig. 5
AR L7 X S BREMED K&\ F- 1 3IEEBE &
BEML, PIRFAELEHORESE, AR BN, —
F, ww—2RBEEMHEOBERMLZ WA AR
EY, T ABER OO Ry [EHBKE D EH
AHEINHDA F D AR HDNERE X< —FT 5.

Table 2 Hydrations of halogen ions

Anion No. of hydrationt TLC AR: valueft
F- 4.7 0
Cl- 2.9 40
Br- 2.4 58
I- 0 70

t H. Fukutomi : ““Mukikagaku Kézéron”, p. 148(1972), (Gihodo);
tt 28% NH,OH-acetone-n-butanol (60 : 130 : 30),
coated cellulose plate

Merck pre-

53 MaEBAA Y, NOFrA4F2 D PC [CKBZH
W& DR

5.1 & 5.2 R L7 X S FRITHIEHREE 4 >,
narAF ok PC Izl W ST 560 AR, BT
DV b FRCEIE T &2 (Fig. 6)*. —fXicEErH &
LTere - AR =~ nbon= 557
4 —ITFEWNWTIE, VY BT T VI FEREEMETS

* Ll FR (EEFHK No. 5A) o% pH kW5
REEEEMZEEL, HEXHEo pHERTIZAD
FRIE BT & & w12,
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A-O bond length, A
Fig. 6 Relationship between A-O bond lengths
and PC AR¢ values
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A rRSET S FERRIL, £ Do ERER SCACT
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Separation of oxyanions and halogen ions by
cellulose thin-layer chromatography. (Chromato-
graphy of inorganic compounds. II.) Tamotsu Oku-
mura*, Keizo Hirakl and Yasubaru NIisHIKAWA**
(*Shionogi Research Laboratory, Shionogi & Co.,
Ltd., 5-12-4, Sagisu, TFukushima-ku, Osaka-shi,
Osaka;** Department of Chemistry, Faculty of Science
and Technology, Kinki University, 3-4-1, Kowakae,

wF, TR, W TLC 2 X 2BERA A Y, ~rsvA+vosiic@lds—%% 587

Higashiosaka-shi, Osaka)

Cellulose thin-layer chromatographic separation of
inorganic oxyanions (C10,~, ClO;~, ClO,~, BrO;~, 10,7,
10,-, 80,2, SO2—, PO, BO,—, B,O;2~ NO;~—, NO,~
and Si0,2-) and halogen ions (F—, Cl—, Br= and I~) was
studied by using a basic and polar developing solvent
system 289, NH,OH-acetone-n-BuOH. The following
results were obtained: (1) 2Ry values of oxyanions be-
came smaller as the bond lengths A-O(A is the center
atom and O is the oxaygen atom of the oxyanion)
became larger, and also as the clectronic charges of
the center atom changed from minus to plus values.
This observation led to the consideration that a dominant
factor influencing the AR; value of oxyanion might be
the minus electrokinetic potential ({-potential) between
the cellulose stationary phase and the basic and polar
mobile phase. (2) As for the halogen ions, their ARy
values became smaller sharply as their electronega-
tivities increased, namely, as their ionic radaii became
smaller. This suggested that the halogen ions, readily
solvated by a proton-donaiting solvent in the mobile
phase, gave smaller AR values owing to the dipole-dipole
interactions.

(Received Feb. 22, 1977)
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Electronegativity
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