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Abstract: Polyethylene glycol 4000 (PEG-4000), PEG-20000, and polyvinyl.pyrrolidone (PVP) at various concentrations were used as
dispersants for the preparation of iron nanoparticles with a liquid-phase reducing method. The effects of these non-ionic surfactants as
dispersants were investigated to improve product dispersibility-and reactivity. Scanning electron microscopy (SEM), X-ray diffraction (XRD),
Fourier transform infrared spectroscopy (FT-IR), double-beam UV-visible spectrophotometry (UV), and atomic absorption spectrophotometry
(AAS) were used to characterize and.investigate the product and its effectiveness in removing lead (11). SEM analysis showed that all three
surfactants improved the dispersibility of/iron nanoparticles. Fine, fibrous iron nanoparticles were attained after adding PEG-4000 and
PEG-20000, whereas fluffy particulate iron nanoparticles were obtained after adding PVP. The FT-IR results indicated that the three surfactants
did not undergo chemical reactions’ during iron:nanoparticle formation. Instead, they attached to or coated the surface of the nanoparticles
through electrostatic interaction'or van der Waals forces. The results of XRD demonstrated that the surfactants had no influence on the crystal
phase of iron nanoparticles, and the UV results indicated the dispersion effects of PEG-20000 and PVP were superior to that of PEG-4000. The
AAS results showed that the maximum adsorption capacity of lead (I1) reached 229 mg/g when iron nanoparticles were prepared by adding 3%
PEG-20000.

Key words: surfactants; iron nanoparticles; liquid-phase reducing method

K URLER T B A BRI B SR T AR AN SR T
fiE, AT CASRA 22 Bl ST SR, ot B4 )8 B9 1 AT L
T G THIR BT A B A ik R - S e N
&, NIRRT ESREANGRY), RIEER
WisHAA: 2014-12-02
WA RYIHRUAEARFRRE S S =R (08135450) ; EIRE R
REESIA (21176092)
E&EN: BEE (1969-), B, ¥i¥, ES, WRAE:JekNRka
B, FBBEPRAHIE R .

138

TR Horh, 9ORERL TN IR 2, XK
(AT HL RS Gl K i (), JEHLE T
() A P A R B 4 38 13 MV e A4 1 7 P 4
AIGE. AT, GOREFILAA SR RNENE, 5
P <N pyfetag e, JRERRI A R —REAL
B, SEOLERmANE, MRS SSHAM. Fi,
AKBR R A B s U 1 B SR R S ANER ) B (AT
Y, AEFFPRBRAE S PRS2 B ECR
TIURLIT B S B, JEHRAE B TR AR R



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.9

IR, X e PR R AR K Bk A SR N P 52
FITARRRRS], Uk, SEEUREmEERE. e
FLETE, SRR AE PR /KA T AT A R 5 4
o

YRERITRL ) 7 O L, =F B E i e T 1 77
W B S AT PR THT AT 20 AT 7 A i PR 2R
2 [R5 BELAE FH R H s (R 7 BEHAS R 2508, - AT RIS 2
SEOCR. B, —sSghliEs T REAMEN. T
AR P IR 26 T 37 P o e A o Bk e
YRR HUE g o X LS R T 1 FAE R 7 =2
R, I FRMEE TR, i, JEeriik
TS HEFIRR TR R, AZERAEE pH 15
W, PR AR SR, REAEE )

ISR PRI SR S R kL, e i
B B s S, %6 PEG-4000. PEG-20000 Al
PVP {E RSN, X R EA TS m ARk
RGPS, i HAESERRS A, A S R
TG YSEEIRES . (RIS G ERAE PR S5 s 1 . FH
AT — R ISR .

1 RSk

L1 445 6UB

FNK=F M (FeCls 6H,0): AR, (65 1 7 B4
WA WIEAS (NaBH,): AR, EZ5ERILAAG7)
HIRAF; B2 B (PEG-4000. PEG-20000): AR,
T RL B BRAL ST R s 3R 05 P e e
(PVP, K90), 7 [ L HiRA AT oK LM
(CH3CH,OH): AR, FRLFAFIARAF; 0.45 um
JEfE. fEE MEMBRANE A,

Nova NanoSEM 430 it & 7 #FK 37) & S o7
Sk, £ FENly. LEICA EM SCD 500 /& B4 4 b
B, At B AER SR R AT, TU-1901 X0
FERANAT W, et b il A AR A PR 54T
A F]; VECTOR 338 RUESZIF 2T /M1, #5 [ Bruker
AF]; D8 ADVANCE X SEATH, 45 Bruker 2
] Z-2000 F A E RN R T, HARH LA

1.2 YRetopHi il &

1.2.1  #REkEG B &

FEE IR T, ¥ 200 mL 0.25 mol/L Bl EAskiA R LA
60 d/min ¥R B2 &2 12 0 AN F] 200 mL 0.045 mol/L
FeCly 6H,0 VA, FHAlFH BN THE R £
NaBH, A& IN5E 5, 254 15 min B 25 SR
FEAT. JRINEE TR 5T SR e 5 | BGer

JEHS, PR, AR TR 3k, FAE
KBS 2~3 Ik, EERZR pH EHEEEH NIk,
KRN BT, KR 50 CZIgA 2
70 'C, SRJEIET0 CRETTE2 h, WEERIFIGIK
PEEAAIEB, HIC T TR ORAT

1.2.2 FAwhkEkeH &

EZERT, ¥ 10 mL KES 5N 1%~5% (m/V)
(22 T 175 PEG-4000. PEG-20000 &Y PVP 4351
\F] 200 mL f#) 0.045 mol/L FeCly 6H,0 3 . Hifth
il TZM 1.2.1.

13 YR GA R R %

131 BESHHEHLHBE T EME

219 5 mg BEARFE 10 mLIS/K B MR, 1o
FEU R AL Lo R PR A et i &
K 5 R, SR VR R TE SRR b,
T 1~2 T AEH ATk, P2 M AT % 5~10 min.
FRFE BT IS AT MR A B, SRS AE IR LR 20
KV, G 80 pA IRIAH T HCK 20000 £ #EAT WSS
1.3.2° XEHFLATHAL

SIS NEEE, N STZRU K 0.15418 nm, Ni
JEW s R 40KV, R 40 mA, K 0.02
R EF 0.1 Fb1E; $28% DS=0.52 RS=8 mm (%
LynxExe FEFIFRIIES)
1.3.3 f# 5 etersh 3 FT-IR

# PEG-4000. PEG-20000. PVP DL Az il & (1%
i 5 A Ak ek FH 4 Bruker /A 7] VECTOR 33 7 {#
SELLAMEEOGEATINE .
1.3.4 SCREEINT Wy KA

# 0.015 g HIRESFH 156 mL /K 2Rk, (B
P TR 40 min, SRJE FHTCK CRERRE (B bl
N 1:4))5, 1E 190-600 nm fi 4y KA7H .
1.35 BRI Rkttt

4359116) 100 mL < A 50 mg/L 1) Po® FdEvk (i
¥ pH N 5.5~6.1)FF I 200 mg/L HIRES, FEEIRRE
PR(F5E 180 r/min, IRFE 25 C)HH b4 IR
B — BT IE], 3RO R iAo e FR . 9
T g (molg):

g, =(c, —C,)VIW

KPP cofm c O FIARMAT. BELEBTHRE, myl;
V ABRAKRER, L, WARKAGAE, g.
136 FIE AT

AN SRR HE 5 — Ik, K Origing.0 Suit-/r#ir
AT AR

139



R BB

Modern Food Science and Technology

2015, Vol.31, No.9

2 FER5vHS
2.1 IR SR E A RO R E X 4ok gk AR

R
2.1.1 PEG-4000 f

y &

e f
Bl AT ELREHIPEG-4000E R EISEMER &
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