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K RAEE pH E/MTF | BERBMMEKET A RBH Fe, (SO,), FEH BB . AMBHRILIMA, F FeSO, R R
PLBCE S R AL, 5 Fe'  EALR Fe' HBMAEYRAK(BPFS) ™Y, HpHEE2 &4, H
FeSO, B4 WML EALHTE, MTT4R1G Fe’ : Fe’* 2 1: 1 (¥ BPFS 3 L.
1.2 Fe, O, 44KK T #9 & 5L

B¢ 100ml 1mol - 17'#) NaOH ¥ ¥ B F 1L pedf e, fERH % Fe,O,ISMER, HIX 100ml fR#hKE
FR KRB A ORREBEFEARER, BRAKIEBEBA NaOH B, W25 B0 5
BRI RRIF. 7ER RSP T Pk R ZE BRI Fe’*: Fe’ 2y 1: 1 9 BPFS, TN BE LA 5 1 AL
k& pH {E7E 10.40 245 X ¥ (pH 3 Ml ). BE# BPFS WA, WERFAEBRKBRIRE Fe, 0,0 F.
RREHG, HHl18H Fe, 0,7 S0C Tk &k 40min', RGBS B, AEEFREREY
W, EYHB pH =7, WA (KQ3200B HBA BFvE, RWLATESENEHMAF)RE 20min, 40T
TEZETH, &H.
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F3 XRD(RD/MAX-RC # ¥ X-$1 & R A7 4T, HZAHE2/A7)F TEM(JEOL-JEM-2010 & 51 5 F
BHEE, JEOL B&) 5% & A Fe,O B FRHITERMAL. B 156 HK Fe, 0, 410K F 19 XRD i .
W5 Fe,0, 8943 XRD B L, HIEMHFBEMMES Fe,O FHEMHFETLYSE, HEPRR
Zuffig, RUBLFH Fe,0,, FHieal.

B 2 3 Fe,O, 40 KBF 89 TEM . ME 2 ATLAFH, Fe, 0,4 KB FHINERN, LIBRELEHA
¥, BB 8—20nm ZH, FHLH 15nm. HFREAIMERZEIFLBBRIT, OH FEFF 4L M 5%
BB EBANGEER, MATETEHKEOBMEEERNERY pH E, M#RTRMER
PRERINERL. SHEREMEK, KEHEH Fe,0, MR AFRE/N., HMEFRENER.
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Fig.1 XRD patterns of Fe,0, samples Fig.2 TEM images of Fe, O, samples

2.2 Pb*"H Cu’” Hy R Bt
ZE200ml AR, MA 100ml 5850.6g - 17" ME WM 4ml I E R lmg - ml ' #9 Pb** (B
Cu’* )W, EEEHHGRS 6, AW pHMENR4, 5, 6, 78, BH35min, HHEBHL, B
EHEBIE, A AA-7000A BEFRYOEEMN (LR =R AR WEREBETF P’ (R G’ ) FE.
FE 2 A 200ml ZFEMEF, WA 10ml FEH 4mg - ml™ A K Fe, O, BIF WM 4ml HEH 1
mg - ml~' § Pb>" (K Cu’* )W, ZEH—FMA 100ml BN 0.6g - 1 ' WEB, FHEEH SIS
R4 4, AT pH{E, BEH35Smin, AREHTHERE, BELHRF P (R )FB(REL).
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Table 1 Adsorption results of Pb( II ) and Cu( I )

5% B 79 pH Pb** /mg- 17! Pb?* £ R/ % Cu®**/mg+ 17! C** B/ %

4 12.87 35.65 13.16 34,23

5 9.24 53.80 9.22 53.90

PR 6 4.10 79. 50 0. 88 95. 60
7 0.34 98.30 0. 89 95.55

8 1.36 93.20 1.49 92.55

5 20.0 0.00 18.98 5.10

9% FeO, 6 0. 08 99.92 0.64 96. 80
7 0.01 99.95 0.26 98. 70

8 0.01 88. 95 0.18 99, 10

5 5.95 70.25 8.78 56. 10

BWRKE 6 0 100 0.74 96. 30
+ B3 Fe, 0, 7 0 100 0.57 97.15
8 0 100 0.70 96. 50

* Cu’*, Pb™* ¥IEAMEE N 20mg - 11, 45k Fe O 3L ME N 200mg - 1!, BPHRXESER0.35- 1"

M#ELALES, 7€ pH5—7 FEBRKEX PO’ M1 Cu* " ARITF R M BR; MARBERGET
Cu MM E TR XEEMFEEEAYIWELAEGEREMNEE C™ RHAE X", &
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pH5—8 Wf, FI#K Fe, O, FIFBEBRACBHEX S WMt Pb** (Cu®" ) 4 F 40 R A4k T St (3 PR VP i R K B 19
WM, XEEEERMARHAEESHBRMIAAERX. B, 99K Fe, O, FiF I ER K BB A WM Pb*" L
WH Cu’ ERE. B TEEEDMAKNGIK Fe, 0, T RABPWHRKENWEEZ L, NTAHKEZA
MU R L BB S B H TSR BENEN.

2.3 (V)&

7E 200m] Z B, A 10ml S84 0.6g - 17" BB A 2ml WEH 1mg - ml ™' {4 (V) B,
EREES, B85 8/A0, Y pH E, HH40min B0, B EFRMIE, F MPT BT &5 6N
(EMADXRBEAR)WEEBPH(VI)EE; £2 41 200ml ZREPSHMA 10ml &K 4mg - ml ™
H4K Fe,0, BIZW, 2ml ¥KBEHN 1mg - ml "5 (V) B9, ZEH—FMA 100ml &% 0.6g-17"'H
BB, RIS E 46, MY pHAE, BEH 40 min, ARE#TIEE, WELFEBRPREEK
B(MSE. TRERWE2Fn.

M2 AT A, 7E pH 2—3 AHRMFRRAK BT Cr(VI) MR MR 47, FEE pH AN, BMECR
A BHMEREENESEXT, NERKpHMET, AAEZEEESRYE, R FX Cr(V) K
M. & pH2—4 B, B4k Fe, O, FIFWFRRABHEK G WM Cr( VI) #9280 58 2 b o ot A ¥ 0 3R A 8 R o 28 2R
B, XRENE AWM R A E B R AL BT
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Table 2 Adsorption results of Cr( V)

% B 7 pH  Cr(VI)/mg-L™' Cr(VI)ZBR%E/ % % B 70 pH Cr(VI)/mg- 17" Cr(VI)EBR%E/ %
1 5.32 46. 81 1 5.12 24.39
2 5.20 48,00 2 2.94 70. 63
XK Fe, 0,
3 5.21 47.94 3 3.48 65.21
4 7.07 29. 30 4 5.32 46. 80
3 W ER K B
5 6.83 31. 66 1 5.09 49.08
6 7.56 24. 38 FWHHRKE 2 3.49 65.12
7 8.19 18. 12 + 9K Fe, 0, 3 3.18 68.25
8 8. 50 15. 04 4 4.31 56. 89
* Cr(VI) B FHMBHER 10 mg - 17", 45K Fe, 0, # IR K 200mg - 17, FWREKHEETENO0.3g- 17",

2.4 HATMRES AN EE

BT pH T B HERKE MK Fe, O, M ES B E FHRM B RE2E, U AR E SR MM
HATEE. RGN E SRR AR /AKEEEREK, MA 10ml 0.1 mol - 17" HCl, E& % 50ml 5
B 1h, FAREESELZEWHRKEMMNK Fe,0,, ABRILKFEURMK, BATESEETHRMN, &
%, F0.02mol - 17'#y HCI Xt Cu®* F1 Pb** S TMBR)E, — KM _RKMBEERYE SR UL, H
Xt T Co’ MM AR E IS, X 5FIFRKEMMNK Fe, 0,3 Pb* KK BE 1R —B; B
4 J5 BT W ER AR B I 440 K Fe, O, 8B4 R Xt Cu’* F1 Pb** BEITIR M, XRHFE S RMFIBEREH.
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(1) R AHEBHKMEE, LAAH BPFS HJFk, A NaOH RV, #H AR pH HE
10.40% 4, &M T Fe, 0,4 KK F. XRD I TEM RIEFFE XY, Fe, O, M TUMMMRELEM N E,
RiAe i Ae, SFEPRE N 15nm.

(2) FAYIK Fe, O, FIFHFER R BEEC AWM Pb°, Cu’" H1 Cr( VI) BOSCR B8 FHRE & 44 T S o
VR ERA B R SR, REIANK Fe, OB T RA RIFHMBIRMEA, Ko PO M Cu*" MEBRER
Hf pH (629 5—7, Cr(VI)# pH {2} 2—3; Fe,O K TR IR K B4R B & WM T EE A
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PREPARATION OF Fe, 0, NANO-PARTICLES AND ITS CHARACTER
OF AUXILIARY ADSORPTION TO HEAVY METAL IONS

GUAN Xiao-hui' ZHAO Jie' QIN Yu-chun'?
(1 Department of Applied Chemistry, Northeast China Institute of Electric Power Engineering, Jilin, 132012;
2 School of Resources and Civil Engineering, Northeastern University, Shenyang, 110004 )

ABSTRACT

By hydrolization method with half permeable membrane, Fe, O, nano-particles were prepared, using
self made bio-polymeric ferric sulphate as raw materials and NaOH as sediment agent. The product was
characterised by X-ray diffraction (XRD) and transmission electron microscopy ( TEM ). Their characters of
auxiliary adsorption and separation to heavy metal ions lead( II ), copper( I ) and chromium(IV) were stud-
ied. The results indicated that the purity of Fe,O, was high and their average size was about 15nm. Based on
the characters of huge surface area and lack of surface coordinate and paramagnetism of Fe, O, nano-parti-
cles, composite Sphearotilus natans with Fe, O, to improve their adsorption effect. The composite adsorbent
can be reused by regeneration. Fe,0, nano particles could become the coagulation cores of Sphearotilus natans
and help the system turn into clarification.

Keywords: Fe,0,, Sphearotilus natans, adsorption, heavy metal.



