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29 : Tribenzylamine(TBA), tetrabenzylethylenediamine(TBEDA), pentabenzyl-
diethylenetriamine(PBDETA) & £ -2-4kd & o] 44 =bAd & 742} pH 1~pH 9, pH 2~pH
12, pH 4~pH 12 WSloiA] Fao] e Aezoli AyH 7ZH&& ehliddcl TBA,
TBEDA, PBDETAR W& =t F& vl FRA A4 42 718} 2012 A9A Alelol= 70
st I Z} 3ok gt 71271+ 438mV/ pH, 46.9mV /pH, 436mV /pH& ettt 2t ATl
she] el FHol & (Li%, Na¥, K*) % atel E34o0] &(Ba?, Ca?', Mg?), Hol 340l
(Mn?*, Co?*, Nit*, Cutt, Zn*)el @t whafo] & 24 stsich. AdASE Ll g g o)
g3t} 248193 TBEDAE 0| 4% o) 713 & AHE e dleh.

Abstract : Hydrogen ion-selective membrane electrodes based on tribenzylamine(TBA},
tetrabenzylethylenediamine(TBEDA), pentabenzyldiethylenetriamine(PBDETA) as neu-
tral carriers were shown good selectivity and linearity in the range of pH 1~pH 9, pH
2~pH 12, pH 4~pH 12. The pH selectivity of this membrane electrodes have nothing re-
lation with the numbers of unshared electron pair in TBA, TBEDA, PBDETA and were
shown a slope of 43.8mV/pH, 46.9mV/pH, 436mV/pH respectively. The selectivity
coefficients were determined by the separate solution method for alkali(Li*, Na*, K*), al-
kaline earth metal(Ba?*, Ca?*, Mg*") and transition metal ions(Mn®*, Co®*, Ni**, Cu?*,
Zn**). The membrane electrode based on TBEDA appeared the best results as hydrogen
ion electrode.
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2. 1. Aj2t 9 217

ZA$ulA 2 2145 tribenzylamine(TBA), tetra-
benzylethylenediamine(TBEDA),
thylenetriamine(PBDETA)-2 7}Z} dibenzylamine
(DBA), dibenzylethylenediamine(DBEDA), die-
thylenetriamine(DETA)-& o] 83t 3Adatsdr)

pentabenzyldie-

Dioctylphthalate® 7}4Al2 Abgsbg 1, 83k =
%] #) &= polyvinylchloride(n==1100), A1 x|4}A 3 ~}A)
%= godium tetraphenylborate(NaTPB)& Z}z} At
stedch. A543 7171+ Model 220 Corning pH-
meter& A8l ¥4 EAL sk aRviE T

o] (Hewlett Packard . 5890), #=}7] FTH(NMR
Hitachi R-24B, 60MHz), % 74%47](Elemental

Analyzer Fisons Co., EA 1108)& o]-4-3}o] $al}a
o},

2. 2. o}§l 3 $HB(TBA, TBEDA, PBDETA)2| §4
old #FES FxA 4L dibenzylamine(0.01
1.97g), dibenzylethylenediamine(0.0lmol 2.
40g), diethylenetriamine(0.0lmol, 1.03g)& Z+7te)
iz e} FAgurizt A9 S0ml 27 Febs
Ao Rof dimethylformamide 10m/lo] §-#i3}3L
NaHCOQ; &) 8toll ] benzylchloride & ztz}he] wFegdn]
2 H7isle] 150TelA wbEAH o g ERES
ethyl ether® 33 Z&slm B2 23] Aag
MgSO0.2 Rz 3}ste] 73t FHA7| 2 # 22vtE
s o2 AAsle] A2k 2 ALS-B )

mol,

2.3. M2 Hx

34438 TBA, TBEDA, PBDETAE tetrahydro-
furan 10mlol] 3solz bz EwkahdA PVC
(31.1%), sodium tetraphenylborate(0.7%), 7}
(67.2%5) & S3X2 F E¢Eo] 2435 FAd3lx
2 TuFte] petri dishel ¥ol 2417t AZNY F
50 Cel A 242)7F <A XA Thble 1ol vrehd 2 Adu] o
ute} whd F-& Al 23kt

Tuble 1. Composition of hydrogen ion-selective membrane electrodes based on TBA, TBEDA and PBDETA®

Electrode TBA TBEDA PBDETA PVC DOP NaTPB THF
No (g) (g) (g) (g) (g) (g) {mi)
0.020 0.620 1.340 0.014 10
2 0.020 0.620 1.340 0.014 10
3 0.020 0.620 1.340 0.014 10

* Tribenzylamine(TBA), Tetrabenzylethylenediamine(TBEDA), Pentabenzyldiethylenetriamine(PBDETA),

Polyvinylchloride(PVC),
(THF)
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Sodiumtetraphenylborate(NaTPB),

Dioctylphthalate(DOP), Tetrahydrofuran



80 AR5 - 258 - AAL - AFE - HEE

2. 4. HHHH

2R A 10ecmE A2} o] 10.0cm, 17
1.5cm, W7 0.6cme] Fo] FH Fdel AFA] A
2§ AHEshe] Fababgi), 2447 ARl A A 2A]
2 F AP Holl YAFS) FHTE o] o AF
£ Byssch 0.1M KCl 248 W g9 22 AL g
&3 7)o &-g3e HFE U ENFTLR 0] 8
sty Mg Azxstgck HHTe HHAHE 9o
2427t 2Fpod S F AYE AT AHE

4 & ohe T e WS A E AHgstach

Hg|HgCl,, C1™ | Test solution|Membrane
[10"'M KCl|Ag-AgCl

A2 A FHFE AAAFo2 A5t A
2178 0.1lmV7hA] &4 sk}

2.5 AlHE8Y ¥ HYAT

Al gojog 1188 43442 pH 1~pH 13 ¥
74 wrEgen, $io]Lo) i o] Al
AE 737 98 AH4R dFe LiT, Na®, K7,
Ba2+, Ca.z+, MgIH-, Mn2+’ COH—, Ni2+, CU2+, Zn2+ o]%
o] thsled zk7] LiNOs; NaNOi;, KNOs; Ba(NOs)e,
Ca(NO3)z, Mg(NOs)z; Mn(NOs), CoCly, Ni{(NOs)s,
Cu(NOs)y, Zn(NO;)0) R, So)-29 W EdE 3
Aa}7] ¢4 243 dF+ Bro, I, NO;7, SCN el
tske] zt7l KBr, KI, KNO;, KSCN-& o] 8-3%ich
AYA &g Faie wde Felgdyie o834
I, A& ¥ E 107°Mel dsle] ol 4
2] 9 Gl B, HolFEd oA ke Ad
ATE Aol 2l Akt

log K u=(E1—E3) ~ log ay " +log ax

__F__
2.303RT

W74 RE AMAS, ok o] BEE, Te AL
. 2 wpsjol 28] Ak FE AT, Er& 107°M
agaol sl HY olesl AFA, EE ¥iol e
e LR

3. @a % o

3. 1. N-H| 23 xHge| ol ol £20|2 ARE
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0.98~pH 12.88 ¥4 9] LYol Fiol S5 xE
24 &gl Fig. 1|4 2 nps} o] TBAS] 284
$]& pH 1~pH 9013 TBEDA® pH 2~pH 12,
PBDETA®-E pH 4~pH 1264 Aol 7| &7«
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el pH W7 o9& F b6 widled FaL
PBDETA¥ pH 3 22l A 4 sle] af-Fol] FA2.3
vtelgict. TBEDAE Al 7FA] o FollAd 714 -2
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Fig. 1. Responded potentials of hydrogenrion-selec-
tive membrane electrodes based on arylamine
compounds as neutral carriers{Electrode No. 1-3in
Table 1)

“m- : TBA(438mV /pH), -e- : TBEDA(46.9mV /pH),
-a- : PBDETA{43.6mV/pH)
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Fig. 2. Selectivity coefficients of glass electrode and
hydrogen ion-selective membrane electrodes(Elec-
trode No. 1-3 in Table 1)
-m- : Glass electrode, ~®-
- :PBDETA

: TBA, -a- : TBEDA, -v
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Fig. 3. Effect of the anion on hydrogen ion selective
membrane electrode based on TBA(Electrode No. 1
Table 1)

®- : No background electrolyte, -@- : KI, -a-:
KBr, ~v- : KNO; -¢- : KSCN
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Fig. 4. Effect of the anion on hydrogen ion selective
membrane electrode based on TBEDA(Electrode No.
2 in Table 1)

-®- I No background electrolyte, -®-:KI, ~a-:
KBr, -v- : KNO; -¢- : KSCN

250 4
»
200 - v
//A\
1504 & o
N I
100 ~
3
=
3 / \.\
£ s
; / \.\
]
Q-
-50
'1w v T L T T 1 v T 1
) 2 4 6 8 0 12 14

Fig. 5. Effect of the anion on hydrogen ion selective
membrane electrode based on PBDETA(Electrode
No. 3 Tuble 1)

-8- : No background electrolyte,
KBr, ~v- : KNOs, ~¢- : KSCN

e~ - KI, ~a-:

Ztzb A st aold YA AT E Al 2k}
24943 zbzre] FA  @4kAl TBA, TBEDA,
PBDETA®] Nernstian 7]-87]% Z}zh 43.8mV, 46.
9mV, 43.6mV-E viellic} o9} L 7] &7 9] Aol
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olth 3M el AT F 7 F-& AU A2 v
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c}, =¥ TBA T2 pH 1~pH 9 Y 9lell A H8L
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