L, 5 2 k¥
11 H

5% i
Spectroscopy and Spectral Analysis

i Vol. 31, No. 2, pp555-559

February, 2011

NIGRFHRIEE ST AR F A XK SiO,
xt7k i Cr, 07" HIRBAT A

KHEE, £ F

TR R S AR TRE2ERE . WYL 352% 314001

 E DYk AR (Nano-SiO, ) 2 5k, FERE B I 7] (KH-550) /5 S 28 60 1 S8 & AL T 2l N S6 400k —
FAbAE (Nano-APSG) . SR I AAE HLENEE IR 77 2Rk (COOH-Ph-CH.-P(Cs Hs ) s Br) il 33 A L& BUR W & 3,
5 WL RERF e 44 % — AL RER B (Si| (CH,)3-NH-CO-Ph-CH,-P(Cs H: )3 Br) , FIFLTAN ., hifd. $0TE 4
MR AT T R AE o 8 i KA SR T IR SO 3 76 B 55 0 A8 WL 2h RE 328 700 B0k 4 oK — SR AR e A Rk
Cr,OF BTFHIWMATR, Z8T WM EAE pH, RG] W SRR, SR REY, £
pH 1. WFFI A 0.1 g, i AHE 30 min RN Cr, OF B F IR ATk 9520 L 1. B0 4,
A X AR R S BE AR AT SRR K R Cr OF BT B 540 H,

K§EiA

HESES: 0637.3  XEERIREG: A

1 5

IAEK . NS R T I B AL B A
SV B IR edE T8 Eh T B ™ . #%Eh A
PR R A B A R K B R B NN T X
NIR L ARAEY) . PER A S F A S0 I B EA A I
JETE AR, BN L0 AR R BRI L08R . £0 20
R D B A A B A, SRR E R N e N MR
R T AR S M B R LR ARE AR AR TR R
T B — I R AR I PR F) S BE B R 59 A AR R O WS R
S

RIS I sl < 0 3R A E T 12 T A il o)
Bride, KGR T WBOETEE, JTGR ik, POEEIEASE.
BT A ST WO I B A o R ARAG: H IR S5 D10 A5 D T
TEIXLET7 1 P BN N R IR . DR IC R LB R Oy
5 o ASCH A A LS RE G B (9 40 K — S A ek T
i, FRER T EXBOKER T CrOF W HHERE, 25
FW A F WO 5 AT S BLRAK HhIR 4 s 1 43 5 S 4k
M,

B HE: 2010-05-02, 1&ITHHED: 2010-08-06

Ak AR s ATHLIAEIAGR ot s IR s AR IRH E T
DOI: 10. 3964/j. issn. 1000-0593(2011)02-0555-05

IR

L1 SEI{LEE. WH

TAS-986 R JFF WU 43560 BE 1 (AL mt B A 2 A FR
FALA WD s DELTA320PH B 2 i 11 CHg 45 345 0] 2 AL 4%
(L HERRATD ;s 800 BUES.LPLTE S (LT R )
THZ-82 RUHE G & LI KRG EIF &M s 86-1B # )
P T TR A R TTE A HDD 5 JJ300 ALK B HL ¥
KV G EBUR LA PR A BRI AR ) s DZF-
6050 HIFLAS T4 AR L ¥R 2 SE 90 & A FRA 1D 5 470FT-
IR {8 B 27 A 6 3% 4% ( Thermo Electron Corportion); STA
409 PC [a] 5 #4443 H7 AL (NETZSCH) ; MicroNano ZL3000 %
PP R RN AR A RA R A=K
Fefifbt KH-550 GRA HLEERT A BHIR B IR A R 5 X
BEOR H R Rk Bk AL 7 i A BRA W) s = R BEw ([ 2548
Bb2E A R A RD s AR b AR A R A FD s 94
K ZAAALRE GHL AT LU H AR BPRHE BRA R s BT K24
N IRFERK .
1.2 X _SHESEENTLE

ik SIO, AR e — P BRI K 2 AU e, B RA %
FEAR, HeRMBUR, LI E R A ASCh gk — Ak

ELTE: #ia BRI E S0 H (2007C23071) MWL H R B3 450 H (Y4080252) % )

TEB RIS SKRHLAE . 1984 4R2E, G B A W5 1o TR 24 e D BE S 46 il

* JETUBRR A

e-mail ; lileichem(@ yahoo. com. cn

e-mail:jerry3641172@126. com



556 JeikeE S T

H31E

Tk IR A FLII BRI A 0] Y L 5T, 94 oK — 480 ik (Nano-
SIODEFRHMF, 35 B2, 7£ 110 CF 4 4 h,
THeE, B HE TR OB h RS, 900k — A ALk
(Nano-SiO:) F KR .

I B R b 1 65T A Y 3 = L R R (KH-

550)FE 162~164 °C, 0.077~0.079 Mp F#H17IBEZEH . 15

PUACAE AR » 5% B R o € A 3 10 ek e {E K5

BTPREE . TR EIEIE R, BT U .

1.3 FHINEERFI B ELK SiO, WA &M TR
B B RN

—71 OH Solvent —T1 ©
SG [—OH + (CoHs0);Si(CH,):NH, — s o Si(CH,);NH,
—1 _OH GIES —
o)
/—\ PhsP /~\ ® ©
HOOC N 2 CH,Br 2 3 HOOC N 2 CH,P(Ph);Br
/=\ @ SOCl, __ ® o
HOOC N\ 2 CH,P(Ph);Br cI0C 7T\ CH,P(Ph);Bt
NV
—T— 00— — & S
SG [—O Si(CH,):NH, +CIOC % CH,P(Ph);Br —— 2=
—L—0

FRERBOS R =4 B EFRI 1. 00 g(0. 017 moD)
T IAL B 4ok — S b6 (Nano-SiO,) F 150 mL = Fiks )
B A 50 mL B2, A A 30 min, A 10 mL Z YA
= CES A (KH-550), 875 A 10 min, 7E38 N, &4
T, RBIRBEREFITE 75~80 °C, HtHER L 9 h, Hk, W
LB R (1.70 g, 7.9 mmol), = ZEH M (2.10 g, 8.0
mmol) FIPY S WM (30 mL) F 80 ‘C 2 8 h, BH B =R, fn
AZBE 10 mL, HrUiiEfaaug, ik, 2R % 80 Chaf
TR BREES (7 mL) . 20 min 552, k4250 3 h,
HERNHASME S R 1k, 2818, TG 380 2048 @ 1
ClOC-Cs H;-CH, P(Ph); Br, fi/i» 7€ 150 mL = [ B&) H fin
NF— 178 2.00 g (0.0103 moD Fl 1, 2-—44 2 %% (10
mL) , JIAJLIETEKIEIE 1 CIOC-Cs H;-CH, P(Ph) s Br (4. 50
g+ 9.7 mmoD IR EE 80 °C, J )i 8 h, XN FHZE IR K ik
TTHs A%, ik, TH.
1.4 FTEY R F 7 B R B BERRF 3R

F 50 mL b i d, IAGE AN 50 pg » mL™!

@ o
M-’ . {J" —“\\\ r Y
/" Il .
\ / — ,’”']g\
. ] A
\ - B
8 Y/ ! i |
£l S H
E|3 | ‘
E Iy
IR\
1
3 |
P
I
!
4000 3000 2000 \]1 '000

Wave number/cm’!

— O ® ©
s Si(CH2)3NH-CO-©— CH,P(Ph);Br

Cro 07 ARUELAERW . P854 pH. P “IERKER 2
ZNBE « A &k T 1 2 4 1) T R0 B SR RHG . 7R3 30
min, #E 1 h, RJEHECEZHERE G 10 min, JHKE T
WO HE RGN AR B TE A 1) Cr OF 85 FAk AR AL, T
SRR AV, BTHRHERE . A% AT AR (D 35
N C ¢H)

Co

co e SYIA Cro O 1Ry AA A FE RV - e 1
2 iR

2.1 IHMNEE

1 Rk AL TE A 4 2R B3R i) (el B P24
PEE, | 1 HAT AL, 4l Nano-SiO, A KRR, B
PLZE 3 435. 68 cm ! FUTA B A B g . 1 625. 95 em ' Ak
PRI ST e B 3Fe Y W BfE K . 1107, 03 em AR SRR IR A T
Si—O—Si @ AEXT R4 IR 3, 789. 19 A1 464. 86 cm ™' 4k

()
Mo |
/ ||| "
e “‘ﬂ rl d
/! 1794.59 B | r \ f
8 .I’J h L ‘ \
§ /\ I.' I { 717.8
1RYAN \|
& 305297 29224 o o l[ J|
3435.68 )r
1113.51
3000 2000 1000

Wave number/cm’!

Fig. 1 FTIR spectrograms of Nano-SiO, (a) and prepared sorbent (b)
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Fig. 2 Effect of pH on the adsorption of Cr, 03~
1: Si| (CH2)3-NH-Ph-CH>-P(CsH5)3Br; 2: Nano-SiO:
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Fig. 3 Effect of shaking time on the adsorption of Cr, 5~
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Fig. 4 Effect of the concentration of Cr, 03~
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Table 1 Determination and recoveries of Cr, O3~ in environment water samples(n=5)
S KA JnbriE/ (g« LD SPRIEME/ (ug « L7 MSHRHEIR2E (0=5)/% EICR /Y
0 0. 30920. 02 2.21 —
HEETE K 5. 000 5.32140. 03 1. 60 100. 2
10. 000 10. 31840. 03 1.78 99. 8
0 0.198=+0. 01 1.45 —
HyEK 5. 000 5. 2054+0. 04 2.11 98. 6
0. 000 10. 19020. 02 0.98 101. 2
0 0.29940. 02 1.38 —
TolkEK 5. 000 5.293+0. 03 2.10 100. 3
0. 000 10. 301£0. 01 1.34 99.9
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Analysis the Properties of Cr,0%~ Adsorption onto Functional Organic
Reagent Modified Nano-SiO, by Flame Atomic Absorption Spectroscopy

ZHANG Zu-lei, LI Lei*
School of Biology and Chemical Engineering, Jiaxing University, Jiaxing 314001, China

Abstract A new type of functional organic reagent modified nano-SiQ, sorbent (Si| (CH;);-NH-CO-Ph-CH,-P(C; H;); Br) was
synthesized by several reasonable organic combination reactions using nano-SiQ, , y-Aminopropyl triethoxysilane (KH-550) and
functional organic reagent (COOH-Ph-CH,-P(C; H;)3Br) as raw materials. The prepared new sorbent was characterized by u-
sing FTIR, particle diameter and TG. A batch of adsorption experiments was performed to evaluate its adsorption behavior of
Cr, %~ by flame atomic absorption spectroscopy (FAAS). The effects of solution pH, shaken time and sorbent amount on the
extraction of Cr; (%~ from aqueous solutions were studied. Results showed that when under the optimum conditions the solution
pH 1, sorbent amount=0. 1 g, and shaken time=30 min, the adsorption efficiency can be more than 95%. It indicated that this
novel sorbent (Si| (CH;);-NH-CO-Ph-CH,-P (Cs H;s);Br) was a solid sorbent being efficient and low-cost, with convenient sep-

aration, and can remove trace Cr, O~ in environmental waste water.
Keywords Nano-SiO, ; Functional organic reagent modifying; Adsorption; Cr, OF
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