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Abstract: Hydrosilylated calix[4]arene and hydrosilylated calix[6]arene were prepared through a two-step
derivatization reaction including allylation and hydrosilylation at the upper rim of calix[4]arene and calix[6]arene.
These two kinds of hydrosilylated calixarene derivative were successfully grafted onto the ultrafine silica surface.
The ability of the two kinds of calixarene derivatives grafted on ultrafine silica to extract hydrated Cu** and Ag*
was studied under different pH conditions. The results show that the extraction ability of the two kinds of
calixarene grafted on ultrafine silica for Cu** and Ag* was higher than that of p-tert-butylcalixarene. Maximum
extraction percentage of the calix[4]arene grafted on ultrafine silica for silver ion was up to 98.78%, and that of

the calix[6]arene grafted on ultrafine silica for cupric ion was 67.74%.

Key words: calixarene derivative; grafting; ultrafine silica; extraction ability

Weks B A .2010-12-02, Yl BichE H 1 .2011-01-20,
FE K A RBF 5 42 (No.20971043 ;29201004) K 3 AR K 2 TEHL A il 5 il 4tk 24 B K LSS e = W B i |
*HIBK R N, E-mail : yxyang@ecust.edu.cn



1034 /TR | R A= = o %5027 %
0 51 B 1 EEHE»

PR J 2 PR S T ARSI Y R 7 13 50 R 40 407 3 9%
ER MR KA G, 25kl ARG — & 2
K, TEM Tk 2= s gl vz b TR 4 s B
B BB TR LT 550 AR DY w1
G F A2 b Ak e ek R PR ARG 2 f5 Y T LR TRV 7 1Y
S =ARER S T BT TS R R AR 2 —
SR AT EE R A B, AR R BT
He R BR 5 PRt — R A ATAE AN, AT A AR
1 G T E REHUE M 5 — 2B B AR BT E
REF S A T EGE MR SR A0 45 AL MERE (e 1
SR AP AE T A T AR AT

RO A0 G W RE A5 o s R M M BC A & )R B T,
HH A% B 5, e AU 28 5 8k | IF HL7E K %
VT A A T S - I R R A AL T 1R A AR
JLBI TR AR 55 ke F A B Si0, b X 42 8 B ik AT
FEILEE 2> B AR T R R BRI ELAR 95 R A 2 B
PERE AT B T

ARSI TE 22 R AR [4105 48 K AR[6]05 & L 2 iy it
BUT I 5 e AT P A A A AR RO, K A A5 3 1 AR
[4].[6]75 J& (AT A= Wy 2 B B8 41 Sio, b, AT 42 1=
HOT 43 B R AR UM RE

1.1 RXFENE

XPAUT R W SR, A A, =
HOR Rl OO, TR ERTR W OR R, G
K =SARER TR B IREE | JC/K HEE | 45, TN IR, DY
LUK N N-Z SR R S IR T SRR N,
N- BB RAEATR ,95% L Ky, — 5
AL RN AR N, G Ik, BUIR IR , Ak 4 |
DL R A RS, E 254 B2zl 0 A R A
Al L LSRR E AR, HRIEEABR A ]
TR ARG, LR TABRAF, TES 7
¥ B(BRB),A.R.%, Filga ik TAH RAH

¥t e 9k FH AVANCE 600MHz #% ff 3t 4% 3% 4%
M7 TMS S AR, CDCL A A 2040k
NiColet Impact 410 FTIR £L 4% 35 A &, KBr &
Ry RS G2577A B A AE Hums 55 2544 T i £
TR E ; TR H VARIO ELTT JCE 73 Hr Y
W 5E 5 GBI H] Falion RETG A 22 3 7 W h & 8 2+
W 752 BUER A0 T L4356 BE T I S
1.2 MERITEVEREH SIo, WHl&
1.2.1 G4k
1.2.2 M4 Sio, Bl &

) A5

/ OEt

gy

/

EORE

n=4, 6

Bl 1 AR5 SR BB AN Si0, 1T A2 W I & B £k

Fig.1  Synthetic route of calixarene grafting silica derivative
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Table 1 Elemental analysis results of calix[4]arene
derivatives and calix[6]arene derivatives

(calculated results)

No. Compounds we | % wu | %

1 Hydrosilylated calix[4]arene 62.6(64.3) 8.73(8.60)

2 CA[4]-SG 5.27(5.41)  0.539(0.573)
3 Hydrosilylated calix[6]arene 62.4(64.3) 8.25(8.60)

4 CA[6]-SG 5.49(5.41)  0.562(0.573)
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JiE RSH /B CA[4]-SG X Ag* 11 DG it 4 45 | %t
Ag T A BUSCR 3 T 28 I RHEK 9 CA[6]-SG

FAN R IR R AN Si0, FIXT 4 8 B T
B0 B B T U T A DT SR AR B A0 AR 6)
D7 IR AN Si0, 25 BUCR m TRUT ZEA 6105 1
XATREA 2 AT A R L (1) B Sio, A R
R JFHERm A EE MNEeREFHA —
SE (1 B4 8 A LA 7 2R D 8 19 o A B
FHMR S I 0 AR TR L T AR [6]05 I R B 4l Sio,
FEWORCR I B T RUCT AR [6]05 18 5 (2) T AR
R FE AL AE 05 A7 5K -OH SEH B 40 Sio, -, )\
T A 2850 b 2 I 57 8 7KV W v 1 43 BB 1 4
BT BRI J8 10 28 R il (R AL 23 i K T L 3 ik 3%
T A 7K A K A SR T B Pk A K A R B I T A R T
& JE B T mC A AR

3 &% it

AR SC I 1 AR I R 1 Gt AT — RS 1B i
FLR K AR5 R A B Si0, b, LIS A B T AR
[4175 )& R B AN Si0, LA K AR [6]75 4 4 A B 40 Sio,
PRI IS AT A, D3 A AR SO R AR O e 3
AN Si0, fi =YX Cu B AgH il AE BUME REIEA T T F
I, G5 R R 5 XERUT ARG KA L WY R
KB AN Si0, AT AEP X Cu> il Ag ) A BUBCRER A BT
P AR 407 R 4 Sio, 5 Agti A L
Bt % Ag* ) 5 i A BUR K 31 98.78% ; T AR [6] 95 4
RO AN Si0, 5 Cu® 1 VT B M AT, X [Cu(H,0)>
1) B 15 2R BOR IR B 67.74% , 33X 6 AR5 KR 1E 4 i B F
BB A HE NS HME
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