The Japan Society for Analytical Chemistry

274
Fe LI DYk R £ BT 7
J — b .
2 % %
2.1 HAEOEK
NFEYAFILRIARIVLT 2 F%ﬁqﬂ: BALF PSS FFoLr7vE=S LA PY FFoL7 i
-y = : oy K. K., 14 5Ty BT LR
BIZE/TEZ7NFLTVEZD v OREUER 1) ERAEFT 0 HRIER
K. K., ) oz Vi EFRCR&ED= e X v v
LIEHEOZHEREE LTOME ZINZC, WEREY 130°C figic s, | BRnsE
Wl BROGITEGOD SEh -G ETRAL K>
H»Z _gtl;: %** fo. OB VESAE OT.. Z ORIGKRICIKEGEERE —

FAEMLT, DPRALEATEE, (1~2) HEc
BUBKEBWIERCHINIDT, #I9AT7 405 —%
AWTRE|AB LY. 74 42— FLOWBELEDT «
FooC 3 P Licts, EZeinBEgii(50°C) LTHEf

(1978 42 6 7 9 HZFm)

1 i

T

DY AR REE A 872, mp(66.0~71.0)°C, IEESHT
KB A B B B SAL S Fe TR e 2 B 35\~ T, R H:12.66%(12.75%); G :71.56%(72.90%);
FERSTAFAT vE=YAENISACORTWS. N :1.74%5 (1L.779)*%*, ®igp:7c L.
CHBOENED S b, RERDHEBL /T b T =F TEINT YT VES Y LOBERMRE Mo 5 —

Wy T RIFTFAIEDT T =y AERCOWTITS L WP RALT F S FF U7 v A EML, Y
DT ABHBHY. i, chbOYREREoSct D EoBREEERYINL D EaalEsE Ul Bokk

WTRERD RSB ThH LT b= U Anfbbhics  MXT HHIL, B2 =i L, Kehnz T
Fr ey VR T, R i e P R R e S Creblia B ol A Lic. =2 ) — Zifs LCOH
— M E D, Fidh BT 3 [EI#E 0 Lictk, Hz2mEegs (50°C)

BEVIIRT, IR b 1T B BB OB 3R s LCHEED b A REdhE 7. mp (64.0~73.0)°C,
W, FRREROL T ST AT vE=w Aty mthEie L.

WA LI L L9, L2 47, JERFRSRT 5 7 BitFvSsFvr7vE=v A VY T UL T IV
FAT Ve =y AT, B S omoRmy L G KK 1) SRS v RETER K.
TR AT X529, JWFHicEmksT v 7400 K, 18 2#HA¢ BEEFrsFFva7veE=ya
7 v = w AW TI2, >3 Eastman Kod- OB AE LA LTER Lic. RIS T BICKGEER =
ak Co. X W BALT L 5 ~FF A7 vE=wa, By FTVEMIT LRALERDKET D LK) 2REE
FSAFUAT vES Y AEMNHE IR TV AL TE BN TR LD, ChER5IA5E L, KEBEE=
V. BREDOSTENCOWTIE, BEF rs2vrayy  TAOPTOBERERIEL, HAZEMMERE (50°C) L
E=v o (B0 s v{Ld), BT bs~Foryve= G HEODAFRMGZE. mp (82.0~83.5)°C,
w2, BALT PSS AT F AT vE= v A (RO 2 VL), TEESMRER + H: 12.22% (12.45%); C : 73.04%
B r oA s FAT vE=w A (RO 2wk, =  (73-23%) 5 N :2.2195(2.1425)***, Riwitic L.
FARF I b VT, FRICHNSTBES 7 3 v ko TRIT AT vE=Y LEERMIE T N5 KT
B LT AR L L CAR Lich DS BieF ¥l 9. 7 VESY MOBERMIEO L & L UBRFTERL,
Tk X\ 7 A AR oMk T T ar T v ARG (G0°C) L. BE) ASRE L. mp
= AEORRR C SIS T S, X, chbofggry  (195~122.0)°C, R L.

JeAHLE (B I A R X VIR BT — 5 TRINTFAT VT =y SRR - TR RAE
B TMEOEOTHERE L LCHWS & X0 FrI~FFL7 vE= A (Eastman Kodak Co.)
B ) - VCEN L, UEU EOBEREEZMNL S

¥R Y RFARARAT I FREHTFHERQLER
e (G 8 HR). iiHRvx, S. Sakura : J. Electroanal. TP BUBACFHEBBEIC R o0 £ v 4 — O ERMRICR

Chem., 80, 325 (1977) ArETEE A R ERER L, BRI, T
PR BER R ECEEE ¢ R R EEET BaRELRT.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

EVIOHEE L Ui, LUF, S 3 FFyA7ve=y
LOME MR OSE FRIBRCAER L, B L. 8o
D A HHRES B, mp(126.0~127.0)°C, WGH:7x L.

TR AF AT vE =y MBEERE SO
T hrIANF N7 vE =7 A (BEastman Kodak Co.) %
AT, 53 ~FF7 vEe=y MBEEREOBE
EFBCAERLT, Bl @b ARES mp
(104.5~106.5)°C, W& L.

22 A E

H—3F w75 7lIE  PIRK=EM P8-DP H 4 M-,
B ~F Y 2 F LR AKALT 3 F (HMPA), £1BE
&1z Ag/0.1M AgClO,(HMPA) % i\ 7o, 7K4EEED
X 62cm, 0.05 M Et,NC10,-HMPA rho¥ FA&E
WO : DME-A; m=1.760mg s-1 (BH[A1#%), t (K
I TR =1.450s (—2.6 V vs. Ag/Ag*), DME-B;
m=1.880mg s~ 1(BH[EIIR), t=1.390s (—2.6V vs. Ag/
Ag*). BREFEERE Bl ea—vy P2y H—F
WHRET Y v 2 BV-Z-13 BRI UOHIARERE 1L C
W& Fu 7.

3 R

Fig. 135 s 7407 veEow ABEDORKRT LFE L
HDRZER (n) &hE (mp) OBFRERT. ThbolEo
nTEEBSOBRD Fig. 1| LR/, L, |k
LMD oS kD LB D THLH. NH,Br: 54.2
°C (JfE)?, Me,NBr : 230°C®, Et,NBr: (286~287)
°C?, Bu,NBr: (118.7~119.3)°C?, Hex,NBr : (95~
99)°C, Hep,NBr : (87.0~88.0)°C, Et,NCIO, : >300
°C2, Pr,NCI10, : (243.0~244.0)°C, Bu,NC10, : (205.5
~206.8)°C?. Fig. 1 75, n 284 X2 6 DH T h 5%
ELTC, R ERBEROBFEI OB LT 5 &
EDTRERTV 5.

FR b BEEMBEO BFHEMETE ¥4 5
L, on AL Rwie s b, RERES DB 0 AR IRE e
Lo T 5.

Table 11z, FEFEEM: OML-IEKAER: HMPA h
T, ThOOIERFEMREE L TH VL ZOEHE
MEEMERLY R T. n=6 Ok %, AR~ DFHTHEE
PAR S TRWVAS, n: I~7 0%, 31F B U BMEEECH
5. Lonh, n=10, 12 e b, MRS E TS
R R

Fig. 21z, zhboFEBEREBEE DR IT S Y
WAt A ORI T (DME-B). n=2 O&EEH
Tit, THBEREGA A VORKKBEET, 7Y v A

F 275
300—
@
200—
~
. AN
£
O
100—
P
0 | ] | | | |
2 4 6 8 10 12
(Number of carbon atoms of the alkyl group of
symmetrical tetraalkylammonium ions
Fig. 1 The relationship between the melting point
of the normal tetraalkylammonium salts
and the number of carbon atoms in the
alkyl group
A : Tetraalkylammonium bromide; B : Tetraalkyl-
ammonium perchlorate
Table | Potential range usable for polarographic
measurement in HMPA
Supporting electrolyte Potential range (V) DME
Me,NCIO, —0.2~—3.0 B
Et;NCIO, —0.2~-3.1 B
PryNCIO, —0.2~-3.1 B
Bu,NClO, —0.2~-3.1 B
Hex NCIO;, —0.2~-3.2 B
Hep;NCIO, —0.2~-3.1 A
Dec;NCIO, t —0.2~—1.8 A
Dod(NCIO, T —0.2~-1.8 A

Working electrode : DME; Reference electrode : Ag/0.1M
AgClO,; (HMPA); Measured at 25.0°C;  Current sensitivity,
30 nA/mm on polarograms, was used for determination of the
usable potential range. The concentration of supporting elec-
trolyte : 0.05M exceptt; t Solution saturated with the salt

<0.05M
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Fig. 2 Polarograms of 1 mM NaClO, in HMPA

Supporting electrolyte : (1) EtyNCIO,4, (2) BuyNCIO,,

(8) Hex4NCIO,; Concentration : 0.03 M, with DME-B LOF
4 0 L ] 1
—-0.2 —-1.0 —2.0 -3.0
E,V vs. Ag/0.1M Ag*
3
Fig. 4 Electrocapillary curves in HMPA
n Supporting electrolyte : (1) Saturated DecyNCIO4 and
~ 2k saturated DodgNClO,, (2) 0.05M LiClO,, with
DME-A
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Table 2 Molar conductivities of ammonium perchlorates and their cations, cation’s crystal
radii, Stokes’s law radii, effective radii, and solvation numbers in HMPA at 25°C

Cation An(cgogr?z}lllor;tsl_s?)lt) (cm? QA—OI mol-1) re (A) rs (A) reer (A) r
NH,* 21.2¢ 5.7 .44 oy +.8; 1.6
MeyN* 23.3 7.8; 3.1y 3.2, 1.3 0.5
EtyN* 24.7g 9.2 1.0y 2.73 .00
PryN* 22,3, 6.8; 4.5 3.73 4.5
BuyN* 21.3, 5.8 1.9 4.3 1.9
HexyN"* 19.9; 1.4 5.6» 5.64 5.6%)
HepsN* 20.8, 5.3 4.7, 5.07
Dec,N* 21.05 5.55 4.57 4.9,
Dod N* 22.9, 7.4, 3.4, 4.3,

a) 7o¢r=1, was assumed. b) Extrapolated from the values of Ref. 11).
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Some properties of higher tetraalkylammo-
nium salts as the supporting electrolytes in
hexamethylphosphoric triamide solution. Sachiko
SakURA (Department of Chemistry, Faculty of
Medicine, Hamamatsu University School of Medicine,
Handa-cho, Hamamatsu-shi, Shizuoka)

New higher homologue of tetraalkylammonium salts
such as tetradodecylammonium (Dod,N-), tetradecyl-
ammonium (Dec,N-), tetrahexylammonium (Hex,N-)
and tetraheptylammonium (Hep,N-) perchlorates were
synthesized and their properties as the supporting
clectrolyte for polarographic measurements in hexa-
methylphosphoric triamide (HMPA) were compared
with those of the lower ones. The difference of the
melting point of these higher homologue by the
increase of the carbon number in their alkyl groups
was much smaller than that for the lower homologue.
When these salts were used as the supporting elec-
trolyte, the potential range where polarogram was
obtained was the widest when Hex,N+ ion was used
and the smallest when Dec,N+ or Dod,N+ ions was
used, In HMPA solution, the use of the large ion
such as HexN+ promotes the reduction of sodium
ion more than that of the smaller ion such as Et,N+.
Electrocapillary curves at negative potential showed
that Et,N* ion was adsorbed on mercury more
strongly than BudN+ or Hex,N* ion. On the other
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hand these new large ions such as DodN+, DecN+
were found to be adsorbed even at more positive
potential (> —1.3 V). From the conductivity measure-
ment of these higher homologue salts in HMPA
solution, the effective radii of Dec,N+* and Dod,N+
in the solution were found to be smaller that of
Hex,N+; almost equal to that of NH,* or Me,N+*.
(Received June 9, 1978)
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