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SHLREBLAIRRA]A R Lit—E M & &M B E B A 2X1075~ 10 'mol/L LiCl, Kiina ~
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M. R=—CHs, R——CHS, R2=—C;H;

V. R=—GCHs, R'= R?=—CH,— CeH; (3 %)
B4k 1,0,V WE ETH227, AR R, B0k 1 0 By, & 807 R ScmR 5],
2 BEEHE

¥y 8 A PVC BERLAR , 1 45 77 85 SCHR D,
3 fEEBRR

N T IR, HUR ETH227 Lit— iR — R . A AR b 28 A ) 3K e e g R i 3CT. 20°C, 78
FEEBEE T, R I e X LiC1 5 YA W) 17 o o, 4 o v 7 BT 28, B 8 RV TE R, B AT Y
LR 43 SR B R AR DUERBRIR Y pH, U @ AN pH B A 10~ mol /L Li* ¥4 ¥R (LiOH) i 15 B Hy
i, R 1 pH WML R, B35 oH E A E. REAKWE, R 1P K A5 SRR, B
1X 10" 'mol/LEAL Y W 5. 2RI GR 2 D) DUR S Mk, 39 A A i, Nat K+,
Mg?* ., Sr**+ Ba** Z3HI| B %1 X 10 'mol/L,NH{ . Ca** 4} 5| %1 X 10~ mol /L, B3 Li* A9 ¥k B i 18-

R A%

PL& RS R HI13 69 PVC B LiT — wAR MR LK 1, BB R B % 2.
1 BRA SRR RMARIRIMT

&1 FREEHN Lt — BRa e
¥ 78 B £ XK pHEMTE

Ry Rk B mol/L mV/pLi  1X10~*mol/L Kt
1 i DBP 5X 10 5 ~1X10 1 57 1.1X10 2
2 1 DOP 2X1075~1x10"! 58 3.5~10.9 9.0x10"*

-3 1 DDP_ . 2X107%~1X10-" 58 3.3~10.9 8.7X107¢
| 1 DBE 2X1075~1%10-! 59 3.5~10. 2 8.5%x107%
5 I DDP+DBE  2X10-5~1X10"! 58 3.4~10.9 8.5%102
6 I DOS 3X10-5~1x 10! 58 3.5~10.9 9.0X 1073
7 L1 TEHP 2X1074~1x10"} 58 4.5~10.9 3.6X107?
8 I THP 1X10-4~1x 10~ 58 4.9X1072
9 1 2—NPOE 3X10-%~1X 10! 50 1.8X107?
10, 1 DDP 2X10-5~1% 10! 58 3.1~10.9 7.6X107?
11 I DDP+DBE  2X10=5~1X 10~ 58 3.1~10.9 7.0X 1073
12 i DOP 5X1075~1x10"! 57 3.5~10.9 0.31
13 i TEHP 1X10~1~1%10"" 58 5.0~10.9 6.0X 102
14 v DOP 1X10~*~1x10~! 53 0.19
15 W TEHP 1X 10~ 1~1X 10! 53 0.10
16 ETH227 TEHP 4X10~5~1X 10! 58 4.5~10.9 4.2X10?

L1 BB

- RiE TR ETH227, U\%Eﬁ PR B Lit— B AR MV BE RN Bk T S 3A 1 K40, Ay
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=, BREHFm ALK, Tﬁﬁﬁfﬁﬁfiﬁﬁiﬂ] BRGAEEF PVC B AR LA R E MK BERR =B
RXF Lit BT R RE AR R, (B 1 B, B & Li— Rk, BB R R — e
il & PVC J& Li*— e A ) B 38 38 7.

2 Lit— @R

Kef'm
BT Na+ K* NH} Ca?t Mgzt~ Sr2+ Ba?t
1 1.1X107%  1.5X1073  2.1X10°° 2.0X10°? 8X 1073 3.2X10°° 3Xx10~1
2 1.0x10°2 1.0Xx1073 1.1x107° 3.3x1073 5X10-8 8X 10~ 1.1x10~4
3 9.4X107* 1.0X10"* 1.1x10~* 2.7x1073 4X10°5 4X10-4 7X10-°8
5 9.0X107% 4.4x10~* 1.5Xx10™%* 7.5X10-? 6X10°° 7X10-1 1.0x10-4
6 1.0X1072  1.8X107% 3.4X107® 3.8x10°* 6X10°° 6101 1.2x10~

7 3.7x107%  1.0x107%2 1.1x10™' 2.5X10%* 1.5X10~¢* 3.2x107% 4X 10
10 8.0X107% 4.7X107* 6.4X107* 1.4X107% - 4X10°° 3x10-* 7X10735

11 7.3X107%  3.3x1074  1.3X107®  6.4X107° 5X10°5 410~ 9X 1075

12 0. 30 6.4X107% 4.6Xx107% 5.1X107% 1.2X107* 810~ IX107¢ .

13 5.6x10"% 1.1X107% 7.8X107%* 2.5X107* 1.5X10°* 6x10—1 3X10-

16 4.2X1072  6.6X107%  4.4X107% 2.4X1073 7X1075 5X10* 3x10~
1.2 #HikEH

HR L fIR 2 WAL ERAE R D LR R E a2, f & Lt —a R s T
BENYE RE=Z(CHECBRBORRY L —8EK, X5HiTH 3 SFENBR =B Lit—
R AR B A . N S RIALRE RS IR NS R, SR RERHFCH
ER=BREEFEE Lt ENEEY. ETH227 581 EEF], NEFIEM R ¥ —CHs, fl
BETS 1925 R WEBRR 3 10 5 13 f1 16 WA, FE & F ISR & Lit SRR
B AR EMNER=CHCBEOL —AREENERAFCEBRER S SR SN E SR
EHBERAFERT.
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2 RERN
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HLARTE > 25 °C B, i B A B2V A B B A 38 O, {5 i o o U 8 2 OB
3 HAftikae
3.1 MR/ ETE]

LiCl W B =110 mol/L B, AR E F ImV (N <Imin.

3.2 EIMEMBRENE

ERTRERAKME 107 A 1072 mol /L LiCl W Y 8 {7 , 3R 75 i3 A - 359 45 R 47 #E R 22, X
107" mol/L,3.5 B di i B AL A AR HER 22<C0. 9mV, 10 1 11 BB HE<<0. 5mV; % 10 *mol/L, 3.5 &
<0.5mV,10 Al 11 5<0. 4mV. ZR T HLE 8n Jl & BLARRT 10~ *mol /L LiCl ¥ W i M 57 B, o7 , B iz
HR.2.3.5 H1 11 SER<41. 6mV,10 BHEA 4 ImV 4. .

3.3 EHEPMEFX Lit BT

3.5.10,11 1 16 E 4% X$ #£ 0. 14mol/L NaCl+ 5 X 10~* mol/L KCI igzz&qamo 7X 10731
1. 5X 107% mol/L LiCl #ma iV 3 {i7 2= AE 4354 8. 0.8. 3.8.9.9. 6 fil 2. 56mv (20°C).
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1 f§ F /5 i 3. DDP+DBE 39 2 i e B 467 F AT 0, 40 95 B IR
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E(mv)

11,1 =1 — Q' — @ 43— T R R W IR
$t/DDP/PVC & Lit— R F R L KT Mg™™ THMRES,
BB A SR E RS R, He/He,S0, B iR — & Wl 2

- Li;SO,—KS0,—H, 0k & 1 Li»S0.,K.SO, i {5 B 2 ¥ &34+
S ST R R Me(AC), B IR B T A AR L d sk M
B Li— 8RR 28 SN B 1l 2 LiCl— HCl— H,0 Z{ LiCl — MgCl, — HCl—H,0 4k
% 15AB Z iy Lit.
i ETREATEAN S0
0.1 mol/L Ma(Ac)s2l [SAB(pH~9) O RAKR¥ERET 2 i, LiCl—HCI—H,0 # LiCl—MgCl,—
HCI—H,0 A% Rk & B Lit— B i e X B & iR BRIk
ZH LT, RAVEFREBTHAERGA TR RIS, EEYZLDIRE LN MRS
FHR SR ELER, HiiilE R ABRFERBT. Y Mg(Ac). iy ISAB BT, Lit— Hi 4 fy e 1 ] £8
A, Mgzt Yk BE M 0.1 mol/L | 0.2 mol/L B}, >5X 10" mol/L Li* @ o i B i 22 1L & %,
10-? mol/L Lit @ By (AR 1k~ 2mV. ZE 414 pH # 0. 1 mol/L Mg(Ac),F,Li* ¥ F/NTF 10 mol/L
i, Wi S M BB AR 2. pH XL 6 B 3, AR X ISAB 7 10~ mol /L LiCl 0 5 B (7 ZE 4, ~ 2. 4mV,
¥ 10~ 2 mol/L LiCl f U5 57 B8 f; 28 4L ZE 1mV P. 50ml 0. Imol/L Mg (Ac) ¥ W & pH B FEIMA BT 6
mol/L HCl B LIT .

-100§ .

>DOO e

HC & (mD 0. 00 0.10 0.25 0. 50 0.75 1. 00 1.25
pH 9.4 7.5 4.9 4.4 3.9 3.6 3.2

P bRk R REFER Lit Mgt HT @&, BIE T 1 HC JH pH £ 5. 0 # 0. 1 mol/L
Mg(AC), 2N ISAB B HR%E LiCl J W A ARAE , DAARME LU ikl PR 4 AR T 8 Lit {90735
L1 fREEE . |
L1.1 FRAEMLm2E B pH 4 5 6 0.1 mol/L Mg (AC), 1 1.00 X 1073, 2. 00 X 1072,
1. 00X 10~25 0. 100 mol/L LiCl A FR7EFEE , MU 28 Li+— e A i WA R B, 01, 7 Hi 1gCu—E T 28 (i
B 19 2). B b AR B A AR B X B ]
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1.1.2 BF#iE F 25ml 0.2 mol/L Mg(AC), T 50ml ZE R, A — & BAE S (RS Lit
£9107°~10"" mol/L), 5g 2%, &5 , T 18 e 7 B8 0oL , 70 7] 25 W 78 A AR oE L8, B AR ME B R B LA T B
REHEMN R LT SH.
1.2 B

7 ¥ B A EL MR MR AR T 5 % AL B0 A e T ¥ b B 0 B 0L B 50ml 4 ISAB g
5.00X107*81. 00X 10~? mol/L LiCl YE47#E, A E & (~0. 5ml B¢ 0. 5g) il 7% FE 3 B #E Bl 7] .
2 REEFHW '

Lit—ra e me 7 B3, AL R L 7E 1mV Py, 50ml & ISAB #1072 mol/L LiCl ¥R A ] 43 S A B4
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‘Studies on Lithium Ion-Selective Electrodes I .
Preparation and Application of Lit-Electrodes Based on
Non-Cyclic Polyether Tris (dicyclohexylamide) s

Qian Guoying, Xiong Xianming and Wu Guoliang .
(Institute of Salt Lakes, Academia Sinica, Xining 810008)
Jiao Tianquan
(Department of Chemisty, Lanzhou Unsversity, Lanzhou 730000)
Tan ganzu

(Institute of Chemical Physics, Academia Sinica, Lanzhou 730000)

ABSTRACT
PVC membrabe Lit-electrodes based on non-cyclic polyether tris (dicyclohexylamide)s and trisamides
were prepared. The relationship between the structure of the carriers and performance of these electrodes as
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well as the effect of the composition of the membrane were investigated. As the Li*- jonophore, the
polyether tris (dicyclohexylamide)s, of which the dicyclohexyl group is substituted for the alkyl group of the
trisamides, is better than the polyether trisamides. The selectivity for Li™ against the other cations increased
with improving the lipophilicity of the carriers. The linear response range of Li electrode based on 1, 1, 1-
tris| 1'- (2'-oxa- 3'-dicyclohexylamide) propy J-propane as the neutral carrier and DDP or DDP + DBE as
plasticizing solvent is from 2X107° to 107! mol/ L, Kf*y,=8X107% The methods for the rapid
determination of Lit in the LiCl-HCI-H,0 and LiCl-MgCl,-HCl-H,0 systems by the standard -calibration or
the analate addition have been developed by using Mg (AC);, solution as the ionic strength adjustment

buffer. The relative errors are less than 5% for the synthetic samples of LiC1=>2%.

Keywords Lithium ion-selective electrode, Polyether tris (dicyclohexylamide)s, Lithium

determination, Standard calibration, Analate addition
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