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Mg 5 1-IR-11-56 7 — 3 2 B¢ Jf 18 7 6 (DC18C6)
M fb T & 2B BUAR R A B (a). " H-NMR
(CbCl,, TMS, 400 MHz,8): 1.31051 (m, J =
10.868, 11H), 1.43771 (t, J =17.47, 2H),
1.78593 (m, J =9.31, 2H), 2.04196 (m, J =
6.928, 2H), 3.882659(s, 4H), 4.00233(t, J =
6.52, 2H), 4.931584 (d, J = 10.092, 1H),
6.84971(s, 1H), 6.88862(t, J=7.812, 2H),
7.96588(t, J=7.964, 2H).

Wi, TR VKA I A EUA AR B, % IR T
FERCNE 2 h 2415 ) HOK f# 2W (b) . fn A
SOCL, , 7E 5 I T SN 0.5 h J5 45 3 15 Ak 52 1 7 )
(). )5 K B 7 IR W ER IR T DMF, fin A Bt fk
FE) KW RN 8 h, 483 (d). 'H-NMR (CDCl,,
TMS, 400 MHz, §): 0.7237(s, 1H), 0.9397 (t,
J=6.88, 7TH), 1.3197 (d, J =20.13, 40H),
1.5251 (s, 4H), 1.7436 (m, J =7.072, 6H),
2.0386(m, J =6.696, 6H), 2.2224 (s, 1H),
3.09537(s, 4H), 3.8971 (m, J =7.244, 8H) ,

4.9633(m, J =12.95, 5H), 5.8113 (m, J =
9.004, 2H), 6.7142(t, J=4.278, 2H), 6.8115
(d, J =4.532, 1H), 6.8768 (s, 1H), 7.0849
(m, J=9.3168, 4H), 7.2595(s, 2H).

(d) 257K i I N, A5 3R 8 o [ 4k (e) . " H-
NMR (CDCl,, TMS, 400 MHz, 8): 0.9415(t, J
=6.496, 3H), 1.22813(s, 1H), 1.3603(t, J =
25.866, 34H), 1.5281(s, 2H), 1.7553(m, J =
7.003, 5H), 2.0426 (m, J = 6.996, 7H),
4.4423 (d, J =12.9226, 5H), 5.8065(t, J =
8.478,2H), 6.7191(t, J=4.304, 2H) , 6.8139
(d, J=1.154, 1H), 6.8586(s, 2H) , 6.8791(s,
3H), 7.2543(d, J=4.656, 3H).
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15-5-5 75 2 MR W AEAL T, 5 UK S IR 17 A48 36
AR S, iy AT Bl 5 ) Al i 42 ) e Tk B 1) ] o7
+,78 %] (f). '"H-NMR (CDClL,, TMS, 400 MHz,
8):2.553(s, J=1.795, 1H), 3.7678 (s, 8H),
3.9285(s, 4H), 4.1963(s, 4H), 6.8711(t, J =
8.906, 1H), 7.5120(s, 1H), 7.55968 (d, J =
2.075, 1H).
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Hy-[1,4,7,10, 13-%3F 15 7 513, 4, 5-=
[4-(10-F — 4 BE-1-3 L) % &AL ] 2% W R g
1224 g/mol. FTIR (KBr,», ecm ') : 3060, 813(C
= C), 2929 (—CH, ), 2854 (—CH,), 1648,
1257 (0 = C—0—C), 1130 (C—0—C)."' H-
NMR (CDCl,, TMS, 400 MHz, §): 0.0243(d, J
=28.84, 1H), 0.9475 (t, J = 6.74, 7H),
1.3531 (m, J=13.72, 35H), 1.5659 (s, 6H),
1.72115(m, J =8.664, 7H), 2.0198 (t, J =
6.84, 2H), 2.2330 (s, 4H), 3.1287 (d, J =
6.27, 7TH), 3.1605 (s, 7TH), 3.3390(s, 12H),
3.9335 (t, J =6.52, 4H), 4.3697 (s, 3H),
4.9028 (s, 1H), 4.9280 (s, 1H), 4.9579 (s,
1H), 4.9992(s, 1H), 5.7914(t, J=8.5, 2H),
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Fig. 3 ATR spectra of (a) PAN membrane and (b) ion- transport membrane
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Fig. 5 SEM images of membrane surface and cross-section; (a) (c¢) PAN membrane; (b ) (d) ion-transport membrane

250 nm

Fig. 6 AFM image of the surface for ion transport

membrane
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Fig. 7 LiCl transport experiments of (a) CG membrane

and (b) EG membrane

1E & 8 Fn i KCLs2 56 v, CG i g, 3
REFMH: 00, =52 ps/em, K™ 38 1 3 K
P, =1.86x10"° cm/s; EG iR o =21.1 ps/
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PEREPEOL T LiT T EL A o 5 % s i K AT EE T, AT LS 1585 B R LT =

100 G R TG, SRS AR L, S AR ) B 55
90+ — S R AR /N T K AR BE B e, PR e LA
| A2 I T 55 5L I R 9 45 0. PRt 7 D
2 gl Sy TALA RIS B T A5 T 3 3 A AR
2 50} BT IERHEAR R Na® >K" >Li", g 55
e o {2 — Y.
g ;8 b 100
%' , . . L S0
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Fig. 8 KCI transport experiments of (a) CG membrane =
and (b) EG membrane .é 40y
TEIE 9 FT 7R (9 NaCl K 5286, i EG Ji "
FWAEAE 1 (h) BT 11 414 06 0 0 5 03 38, F i _
W 15 6 S RE B 0 45 A RGPl B Y 0 > ‘OTime(;)S 005
Na ™, (o H7E 38 18 v LAV B 225 S 8l g, Bk BR M 1
E%./I\Mﬂ;qjﬁﬁ?:@ﬁ] ,ﬁ{ﬁ}%ﬁ/&/&\ﬁ/\iu 21% Fig. 9 NaCl transport experiments of (a) CG membrane

e v BF AU 6 o (LI AR I A5 4k o8 B 2 1 el (b) G membrare

ETF
CC ML EHR T oy =68 ps/em, 3 AL
Na' -5 A Pog =4.77 x 10 em/s; EG A IHEI 15 58 5 RINEE TR S W 50K,

() oy =78.7 ps/em, Py =53.04 x 107 em/s. & il 28t X B4 R S A R R A B U0 ) B 1) A
F P BEXT Na ™ 59 A8 X 53 B R X a0 = 11019 ABh2-(1-HEE R L) -[1,4,7,10, 13- 5F 15 5
R T LB RS2 (h) XF Na ™ B A R 0k 19 78 £ 51-3,4,5-=[4-(10-— i -1 - JE ) % &3k | R
PR, BEAVF Na ™ ZEAR IR HE S 08 Bl &8 3 38 rh itk 47 R ER (h) , I R 158 A0 6 2 b 1 L B2 4 31 3y
A2 . i 5, CG F 3 5 Tl ROR P o= HRW G (PAN) fFL R -, 75 5% 4 J& B8 1%
53.04 x 10°° em/s, & K T 3CHk 4% 1 M Al i . 3 o L ) 25 A RN BE AT FRAIE , & B X Fb
Toutianoush %"/ 5% JJ B A [ 41 % T 6 10 #F 35 & KB Bt L&Yl Ll 3T A TE 45 0. B F
A= W A5 ) 4 T 8 U AR ) A R S - o 3L 1z B SRR S, BT (h) Al B i ek Tk 2 45 4
RN 12 x 107 em/s. JIFSEA SCHI1S 19 8 118 51 B il 4 T B 2 AT RR IR 0 IR B D Re, Bt LA AT Dk B
AR HE B E R IR ) Na™ | 1 H A8 &5 20 iz PE U RN A2 B 0 4 S T X R Y B A
Na*, H %3 Fh i 4 )8 2 F 2 i s £ A Na™ > A RTERR IR A RL A= W A I 25 7 TE A N FH i 5%
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PREPARATION AND PROPERTIES OF ALKALI CATIONS TRANSPORT
MEMBRANES CONSTITUTED FROM SUPRAMOLECULES

Shuai Liu'"?, Li-hua Wang', Bi-qian Liu'
(' Laboratory of New Materials, Institute of Chemistry Chinese Academy of Sciences, Beijing 100190)
(* University of Chinese Academy of Sciences, Beijing 100049)

Abstract  11-Bromo-1-undecene, benzo-15-crown-5, methyl gallate and other reagents were used as raw
materials, a kind of supramolecular compound named 2-( 1-methylhydroxymethyl) [ 1,4, 7, 10, 13-
pentaoxabenzocyclopentadecane | -3 ,4 | 5-tris-[ 4-( 10-undecen-1-oxo ) benzyloxy | benzoate was synthesized. It
was then grafted onto the surface of polyacrylonitrile ( PAN) micro porous membranes by UV irradiation for
preparing a new alkali-cation transport composite membrane. The grafting volume is 3. 025 mg/cm’. ATR-
FTIR, SEM and AFM were used to test the surface and the cross-section structure of the ion transport
membranes. The results showed that the supramolecular compound could form columnar structure by self-
assembly on the surface of PAN membranes as a dense skin. The ion transport property of the membrane was
detected by a self-designed equipment. By comparison of non-functional material ( acrylic acid) grafted
membrane ( CG membrane) and supramolecular compound grafted membrane ( EG membrane) in transport
experiments , the data showed that the new ion transport membrane is able to identify alkali cations such as
Li*,Na® and K" and the order of transport capacity is Na* > K* >Li".

Keywords Crown ether, Alkali metal, UV grafting, lon-transport membrane



