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FeOOH Ptk 2 i e &1 AERAR S BN iy 25 B
M:HE R ALEE

EHL0 WP B ATRAR, M0 A FL R T GLE, o F
LU SC B fh b T R AR G M B AR E AL E, TRAGENESHENUIEESLEE, &
MM 635000 2. Wik RG22 5B TR 2B, Bl 4450005 3.5 9H i 0 & 47 AR W5 B R 3l ot , 350
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B E OVEMYCRM R EA LR R T RE, (D BN A KR R A VR B A SR B . AR I DA P
ZRAL NI R}, it R EE b -Fe® TR KM 7 ik & DAkt 2 AU Rl (FeOOH@BF) F-AIFoT EHxt K g i 22
B ERE . X-SF4ATH (Xoray diffraction, XRD) MR /R, 75 % 2 £F 4 32 1 JR A7 A K (2 3L 48 (b 2k (FeOOH) B A a.
BRI SR AAZE K . FeOOH RY Bt S B0 1 & T A 2F 4 35 T 2L AT 32 6 B 1% 1k Ak 0 S T R o7 o o IR &85 SR e 1
FeOOH PRy X A L AR BT A S R K R IRAR o /K il & it v 28K B 10 fishf, 5gL
) FeOOH@BF %J 7K i £ R 5 T 80% FeOOH@BF Wi 7K FH i 14 25 4% 2 B 25 Wl 40) 106 T 4k ik J3 R0 pHL 1) 184 R T o
Ko 1AW 45 R, FeOOH@BF 7K Hh i) W B ol A 7 38 1) it AN 80 LA A3 A FH e — sl ) AW B Rk
W BFH4EL N ) FeOOH@BF #E 0.05 mol-L™" [ HNO, R Fh 2120 12 h B e, LSl 0 05 B 22 o o LA 58 () A
(B REA R R K TP BRRRAR s 2440 R B ) Y FeOOH@BF 7E HNO, YK THiE 1 24 h T/ J5, FeOOH@BF /5] %%
BRI M RE S TR E « FeOOH@BF AR E M Bk Rk & 48 £ R LB H B T, SRR R T IE
B HPO,”, Fhit—3 SR R AL B A iR Ac e . B T M SR, i X A A RO
FeOOH FF [} .
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(R) AR EA F BRI b2, RIS Ry 338 i KRR B A i 1 R e A ad R vp /R H
B S X, MATHUR 25058 600, S8R0 IR BHBERR IR PO, J5 T 1) 1N PB4 5 W R0 R s s
logK ik 30.72+0.14, HitET SO,> . F. CrO. ., SeO,> . SeO, . Hifigdh. AR WIS, HAM, £k
W H,PO, TR N 244 SRt LIS R (R) Ak HLPO, TN 245 A ke i s im0,
UL, ERERET AR (R) A ALY TR AR LA SR A W B SRR T, U HSE A1 R A AR B A W e Tl R
WANG M R IICE R A A ARl ME 5 Bk i X i I B 25 bl 0.60 mg-g ™' H9%E 25.02 meg-g '(LABSTT
i), FHHIMEKA B REXT BE T 255 31.25 mgrg ', CHEN 252 G P/ Fe-Mn —JuE k)
o, R AR BB R, (PR R AR e W R R B A e R R 2

SRIMT, LIRS FIR R AR i AT DI S W BRI R AW BRI & R R AR L o BRBRTARAR A AR AL A
XFBERA DL ERE , AEGEK AAPRHRIN TR N . RIERESITAF7E RIS R XE H A S AN
T RCAMIZET | S IE R A e AR S s R O il AR AR R E RS N T T
FAE A IR L Ml R T ERNY, LR A S DI RE R AR A il & A
WAL IIRER BLE A SRS B BRI T B 2 —5 IrAesk, Ll AR A Bk Aa e |
P LR (MM S, Ve B AT e AR AT AR s e T T 2 e . Kk 24k
KIREME, HHESVEATEMILIEA T TS ohae e Sk, SUN 252 @i 2 I i- 1 20— 2 RE
M LA LA RS IR AP EIK T Cu BT A RS AW ERE . XTAO 4521 N A2 BB X
BT A i s R A E Y R = 2 A LT AR I5 Yk 1. T, DAL 4ifE
SRR S TIREMER SRR E RS Y g A AT A A% J A L

KT, ARG LA LR AL AR, a3 i fh-Fe® R K M AR il & T B A Ak
(FeOOH) MM X AT A Z A Ak, it X-PHZeAiidl (X-ray diffraction, XRD) FI4I$iHL4% (scanning
electron microscope, SEM) S T X i A 4T 4E £ 1M (1) FeOOH fHAHZE MY SIESR , i 18 B AR e 2T A
(fourier transform infrared spectroscopy, FT-IR). Zeta HL/F5Y T FeOOH Bttt X il A 4F 4l k& m ik
SEARZERM IR AT . SRS L FeOOH it Ll m 41 4l iRt bkt #7597 & AR R K i
WS R BRIERE . FEMCIERNT L, T 2O B LIS IR A AR R T FeOOH Bt X ik 2R 4Ex 7K Hhigiii
HR A BB
1 #RERE
1.1 FRF

AW TR A Al , FEEAE T UK ARk . Ak, el mm. M. +
TOKBEIREN . BRER VUK EHIREL . WA TR K AW ABUIRINRR . S5 KB A 46K (ultrapure water,
UP /K), HIBHARJ 18.25 MQ-oms T B 2 BA £F4E sz il DU )1 DO AR X s 21 e FR A IR, HAR N
17 pm,
1.2 #MRAEE

1) ZRCALFERTEL . B 8.0 g UL IRALF4E, H 100 mL, ¥E R 0.10 mol- L™ AYE AL (sodium
hydroxide, NaOH) iAW 2.0 h, RIFEGHIH UP KBEE TS, BT 80 C &M P ERIE LG X
A 4F4E (basalt fiber, BF),

2) FeOOH@ X AL 4ER AATRMHI & . MR HGER Fe' KMl 3L &k (FeOOH) M5k
# FeOOH Btk BE Z-A40RH2 Bk, B 202 g (UK ESISIREAE T 500 mL UP K, 153k E K
0.10 mol'L "% Fe ' ¥, HX 8.0 g THIb/G M X IR AL 4EIRIEAEMREE S 0.10 mol- L™ Y Fe* ¥ 1.0 h, &
Je FREERRE S ITAE 70 °C Z5F 24k 6~48 h, HJFHUEH UP KPEFKIFFE 80 C FUHET, 5% FeOOH 2
PERIZ AL AR, 10 FeOOH@BF-x (x e bmfli]) .
1.3 MRIERAE

T XRD ST T4 MR LS S 41K, XRD R ETE X-SERATSHMY FHR1ETT, 2700BH)
SERG, MRS R Cu 8 Ko, #5585 (BN 0.154 06 nm), HIE 40 kV . B 30 mA , A 0.020, 494
HE R 100min~' . RFAFHEEES (ZEISS Gemini 300) X425 1L AL 4EA FeOOH A7 1 Z ik a2 4EMhit T
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FESBRIETES . AR AR S (FT-IR) WFFE ATl e M B2, FT-IR EEELIAMEREL
(Thermo Fisher Scientific, NicoletiS5) I REE, 43HE% 2 em™, M 4 000~400 cm™ . iE i Zeta HL
WG LA LR RIA AT, Zeta FRAAMNASAA : H tAARIT NaClIREES 0.01 mol L', ARk
FER 5 gL, TEMOGKIEEHLAY (Nano ZS, Malvern) |25 C. H#R pH & Tz,

1.4 IRPIsCIE

RHIHRPEA 0.01 mol'L™" Y NaCl BN Sl fidsn, I T PC I mmR B B B i L S e B A 2
MEMATR, BT A WSEERITE 25 °C SIRAM T EBOPAT 3 UBCEAIME,  [RIBT XA TS8R 22 4T .

1) SERME B8 . B S0 mL B0 AT, IKUOMAREIATL, Braik S m 10.0 mg L BRI
(EE T BB/ B R AN BRI L P e T), FFH 0.01 mol- L™ 1Y NaCl ¥WUE 242 20 mL, SRI57391
JA 0.1 g il 41%) BF 5 FeOOH@BF WEIIFIAARE . Freme B AR 22 Hri SIS oA 5 @ L', W BRI R AR
R 0~20.0 mg-L ™', WEFHAZR pH R pH. 1 25 °C SRS T 24 h 5, BUl EiERA
B2 IR O CEEEAR AN WA EEEH (MY, T600) 700 nm R iR MR AR Bk i . #R
PN RIS POREIRARVRRE , 4R (1) AU (2) TPl SRS K BRI B R 258,

(ce—cp)V

Q. )

n:(l—ﬁ)xmo )

Co
K. QO FRWAIRE, mgg's C, Al C, 73l AW B s AN B F VA v B PR AR ) B VR, mg L'
n FoRIK BRI 0K, %,

2) B ESEES Bl RS g B SRR AR AT 4R S A B 10.0 mge L', W] FeOOH@BF
FIE AN S gL, f£25°C, ALK pH &M FRMEARIRTE] (0~24 h) 5, BUH EERABHZZ IR
£ 700 nm KB TR ARSI FARES (1), 3 2) HERAFRFITE N FeOOH@BF 7K H it fff i

145381 FeOOH@BF XK H B sl 715 SfHRE i1, SRIHE—2430 712 (pseudo-first order, PFO) J5FEHil
HE— 25 1% (pseudo-second order, PSO) Jr LA Bl 12K M S5 4idis . PFO il PSO JrFRAZ kil oy
=L (3) F=k @) Fis.

1£(0.~ 0) =180 - 55

t 1 1
0 koo @
A O, AWEEEHEY ¢ HMEHR, megg s k, 4 PFO iR HIsh JeA R w8, h's &, b PSO JF
RS 2R AL, g (mgh) '

3) pH %I FeOOH@BE W BB FRAR 52 . SABF5E pH % FeOOH@BF MR IR 520 , 152 B FFHA
Z P R R R AR WS AT 10.0 mg-L ! 31 HNO, #1 NaOH 23 JE TR HAZR A pH 2 2. 3. 5 H1
8, SRIGMIA FeOOH@BF MRHFI Gl A 5 g L") #E 25 C 51 Pkt 24 h J5, FIBSRAZ R OERE
1E 700 nm R IERBEIAR Bk FEIFARIE 2 (1), (2) HE AR pH &4 T FeOOH@BF X 7K Higi () bt

4) FeOOH@BF X FRAR FIAEERN FHERENIR . SETCBR A, W BRAA R A G R B B
BHEMPHNEDR, ST T FeOOH@BF MBIXTBERARMTEIAMIERE . WBHIARRUTT . W TR mAR 1)
WA R H] 10.0 mg- L', WEBMFAIFIER 5 gL', HAR pH 20 FURAT 24 he PR R UMMM
f) FeOOH@BF #1B} T35 IR 414 FIRMAEME A 0.05 mol-L ™' i HNO, ¥ 12 h, SRJ5 ] UP /Kyt
To W B 58 RS L8 TR PR AR T v B SR R B 2% 2 IR A L BEVRAE 700 nm R, FIFHTTRE (1),
(2) 115 FeOOH@BF RG] FA UKL T X 7K e i o 2 B o AT AP B 1
1.5 IRFH#H1IE

S il FeOOH@BF AR A B /K B iR r e SEHLER, R A B ) FeOOH@BF #1KHH

Xt 3)




512

TH8i%5 . FeOOHM % il A £ i s AR UM BT Bl ) 2= B ik e M L EH 4031

UP Kt SRR FT-IR Mk, o i B e AR T B RAR A, I Guassia PRSI R
Jii FeFOOH@BF ##HH) FT-IR EHELE, SRR AR BEAEE LAY FT-IR B MM 7E FeOOH@BF 44
BRI RRRARIRZS ST FeOOH@BF MRS /K iz B AL

2 #R5irS
2.1 MRERSREMERS

Bl 17 XA A 4E 5 A FeOOH el
JE W Z AL 2 IR . T, eiePERiTRY
LR Y A & B e, HRma
FeOOH Jifvi b K Jr 2t A s (e

1) SRS SIES T, B 2 IAEARHE
LB Bl A RO RE AR ) XRD Rl AT L,
ABFFEh Fe IRIRAE 70 °C 4k S B b Bg
1Y A AL (B a-FeOOH, #rifE PDF K
58 29-0713), £ NaOH ZI ik Jm i & s
YRR Fe TRTIFAE 70 °C St fbid 2
W, BEEZIRRIIER:, XA 24 h
BF H T B () 4 AR S AL XRD AT 04,
AFNE 1) 5 AT S o] o350 U S R BT R 1 (110) .
(130) F1 (111) fbEfTETIE L) S 2F k4 (B-FeOOH,,
bR PDF K J 5 2 44-1415) [ (200). (210).
(301). (501) F1 (020) %/ Efi g, DL g5 Hak
LR ALFHERIZRE T Fe¥ UK ifgl il 2, J
P’ IE LA LF AR . KB EIRAE Rkt
R FEFA ) FeOOH JRAHHEZEH . Bl , X%
AL A 24 h Y FeOOH@BF itk — 45 2 i it
DR S B PERERF Y

H—4, it SEM FIFS HARA LT R
ALIsHE] A 24 h B FeOOH@BF A5 E THIE S
M 3(a) TTIL, 25 A 24 BAT I g 2 im
ZEM) . 2 FeOOH MitE)m , Zik A er4eseim sk
) FeOOH )2, SEERALF4EN HA B
K, H FeOOH@BF Ff iR HIAEERL AR
TEREUR RN FeOOH FEIRIR Y (14 3(b)).

S pm

\ - AR il },_', [

(a) = IR RALT N (b) FEFOOH@BF i i
1. FeOOH MMRIRHZR AT HERUR A

Fig: 1 Photographs of raw basalt fiber and FeFOOH@BF

FeOOQH@BF-6 h
eQOH@BF-12 h

e LCQQH@BE-24 T

o BF-36 h

Imﬁ FeOOHQBF—48 h

Goethite

i
| (13(|)) (Il 11) " 4-FeOOH (PDF#29-0713)
1 1 PR L1

T010) i (020)
(2|°0) | (3||0|1)(SOIS B-FeOOH (PDF#44-1415)
1 i 11 a1l I 11l |

10 20 30 40 50 60 70 80
20/(°)

TE s & Fle 43 IFR 2184 (-FeOOH) FIEH Ay
(a-FeOOH) i XRDA 5 s

2 NREIZUEE TR XRD (T55E
Fig. 2 XRD patterns of FeFOOH@BF prepared with
different aging time

(a) 2 AL RELTYERE L SEME R

(b) FeOOH@BF¥: i SEM 5114

B3 FeOOH KRIEZEELTHER) SEM Elfg
Fig. 3 SEM images of basalt fiber before and after modified by FeFOOH
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T

LIRVE

2) R FLERI T, B 4 A AL RALE
4 F FeOOH 17 LA 47 42 & MBHY FT-IR
K%, FeOOH f7H L A £F 4 A AR RRIENL
e s T 1. B 4 AT, 25 IR 4E
FMLAE 3 450 cm ™" AbHYEL T W FR 7K 20 FHE RLAY
S O-H MZiRshmicis™), g i R 4
JE SRR 5 1627 em™ AR AT I
JE AR TV RS . AT R RA LR
Y, & P TRAUKIRLS G, KA LFYERmh
TREMRESREM IS, o, FeOOH@BF #1
LB TR 5T B S A i sh m IR AR
I 3418em ', 4 d9E3237cm ! A13153cm™
RS IE AT ) JE S FeOOH SiiAgtib itk 4k
PR, T p-FeOOH il a-FeOOH H i)
HILE R RIS IAE 3 160 e ! F1 3 142 em ™! 4k
FEAELTAMRISER 2 2 B, S8R
i JE B A R X 4> FeOOH@BF #1 ' f-FeOOH
F1 a-FeOOH 1Y 8k J2 B 4 PR s W e g o itk
FeOOH@BF #1# 81 T #LAY [ f-FeOOH fifA
SERRESRIEATEIN . TSNS PRSI0 (1 022
em F1 749 cm™) , PIK a-FeOOH fhiARZEHy ik
FRELAY T N 2 AR S s (892 em )P, iR
FT-IR Z5549E52 T FeOOH@BF TR S IARZS K2

.....

B-FeOOH

i 5 K
i i H
b v

’!i mm—— BF vi Oon
¥

v FeOOH@BF

i
HO-H |

4000 3500 3000 25002000 1500 1000 500
PeH/om:!
El4 FeOOH KUMRIEZRALHR FT-IR EiL
Fig. 4 FT-IR spectra of basalt fiber before and after
modified with FeOOH

# 1 FeOOH@BF SRS ERICH AR
Table 1 IR adsorption band assignments of FFOOH@BF

PR H)E SCik

3418 cm’’ BRI K T I S B iRl 23]
3237cm’', 3153 cm™ BRI A R Bl [23-24]

1022 cm™ p-FeOOH iAHEFE AL NS k3 [24]

892 cm™ o-FeOOH ARSI N B M IRET  [24]

749 cm™ S-FeOOH MBI EMIME fiiR3N  [24]

i, I ZRH] FeOOH Ay AR IR T 1M K aCA LT 4RI £ s iPOR ik, Bk {5 e it TAH %

WA
2.2 FeOOH@BF XHiHONR T4 BE

1) FERIE 34T, 1B 5 2 FeOOH PR LFAEAEAN AW 4 T it v B XA IA AR 1) R B I B
HIP S AT, BEEBERRARAIA ST B AU K, FeOOH@BF IR ARIXTRAIRAR (W B D ke, 4k
AR B o R MR BE 35 %) 5.0 mg- L' Bf, FeOOH@BF ¥ i i e R AR Y W BFH R T 0 5 ZE I 3R i W
0.5~20.0 mg'L™', FeOOH@BF IR 1 KWKt Ry 0.84 mgg ' o % TAMISE Tl 119 FeOOH@BF &

BT, 0-FeOOH . f-FeOOH 4 KAEZ i A4t
deem, AN TR, FIt, AHTFLERE
B BT R R, ARG 11 FeOOH@
BF FBEXS 7 B A 4 X B 25 F /N> B A
WEIRARAT 46 BT S A K, FeOOH@BF Xif7K 1
WTRAR Y IR S PR A K B AR ) 1 o
WA 0.5 mg- L™ F15.0mg- L™ i, FFOOH@BF
MR IR A LBRFRIRFN T 96.2% 1 79.8%. ik
SELW], U4 FeOOH@BF X 7K A gl iy 46 %of
W BT BAHAE T AR AR AR, (EAT5RE L2
TSYOK R B R BRAIN TR o

2) 8 Sy B A R AT . B 6 Sk BT il A%
FeOOH@BF WKy sh i2AMhgk. mlE 6(a)
AU, TEBRRRTAR B E R 10.0 mg L™ MR
mFE)%3] 8 h i}, FeOOH@BF %7K Hi ity miz ik

1.0 100
Ge \
0.8+ o g0
b —e— g4 it
%n 0.6 —o— L 160 §
e 04r 4140 ﬁ
=
=
02} & 120
d
0 1 1 1 1 1 O
0 4 8 12 16 20

BRI (mg - L)
¥ :FeOOH@BF 4 5 g - L,
5 FeOOH@BF X7k R EHIEREREMELRAT
R EFIERRER
Fig. 5 Adsorption capacity and removing ratio by
FeOOH@BF at vary initial concentration for phosphate
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1.0 60 30 530

25 PRSI PN

450 -7

_08r / 20 F e 120

5 * o—o 1 40 15 F ,.o"/ 115
2 0.6} d S - S
2 @ & 10 F o) 703 1o
E ‘/ {30 % o -~ = e PFOMIEIH R T,
i o4l —e— gt = = stoe@ ©  PSOBURLY: Vg
&o i 1y ol —— PFORURIZAE 4 .

= —o—Fgx 1Y Vree_ g L PSORERIZE PERI A

02 10 N -

-10 F -10

0 1 1 1 1 0 _15 1 1 1 1 _15

0 5 10 15 20 25 0 5 10 15 20 25
% B R /h 0% B s R]/h
(a) SR T (b) PROAIPSO) 1124 ) Fefi £

TE BERRAR ORI AR R 910.0 mg - L™ \FeOOH@BFHY5I NS g L7
El6 AEIRMENET FeOOH@BF JHIRMEREIRE, UR—RM_EhhFHEHL
Fig. 6 Adsorption capacity and removing ratio of phosphate by FEFOOH@BF at different adsorption time

FRN, HAFRMNA RN 0.82 mgg ™o FEIRBIRMHEFIZ T, FeOOH@BF 7K H ()i i A1 J: ety
BEE BB TR AR G R, B K FBRFN 41.1%. HE] 6(b) AT WL, #E FeOOH@BF 7K gt me ik 21k
77, FeOOH@BF X B Bah & FHUE— 8 J 2 fld iR . iX W] FeOOH@BF X I ift A
P AR PR R KIM S5 B9 B, B T Se e Ml AR R 4Tk 45 FeOOH X R
MRA M X, X SAMFTE ) AR SRR o

3) pH M52, pH JERZMEk A (b s b AR S ORI DGR 2R, PRIt PR ik
BRHPERE BAT D PRS2 8] 7 i FeOOH@BF 7E/AR[R] pH 44 N X BERRAR B2 i A 2o pier . iRl 7
AL, B pH MK, FeOOH@BF X 7K i ML 25 e A L BRoR 4R8Ik, >4 pH oA 8.0 B}, FeOOH@BF
XK A I A A B 0.79 me g 1 39.6%; 24 pH HE—48KET, FeOOH@BF X 7K Hrmi i b
EBRMERE B K AR IR . — 7 iar, AFMERE R B9 L far 225 pH (pHype) N 7.5~9.5%4; MiATR
pH /T pHype B, BHERW FIAF 2R T IE RT3 00 P Al PRI Z AL FEAER R RS |, DA ) TXF
I BETRAR B E R o Zeta HUOGAIMAZESRERIA, £ A pH 54T, BAXRALHFRETNY Zeta -
6.2mV, 1fii FeFOOH@BF #if) Zeta A 2.7mV
A IW,, FeOOH gt S8 i A £F 4l i v kA4S
AL TR LT, AR T SRR 12
[i) e 3 L R 5 T A ZE WG R . B pHL R

1.0 60

T {50

O\"’\ss: 40

o
0

K, R R AT R, i 2 |y #
SR Z IR RS s S o Dk W
pH KT pHype it . FeOOH 40K ik 2 THIKF S h 1%
ST SRR I AR R 02 fio
I FAPGRAAIEHS . 53— 7T . 7 pH BT N I A
BRI LR TR 24 pH AN 5.0 ° 2 4 6 8 0 D

8.OMF, WEHTRARARR (PO, %2k i T % A pi

H,PO, il HPO JUsUIFAER, S, R T e
TCHEHE R AR AR, IRERTHISS 3 _ .
PERHFRIAETHIEN, 1A SRR RTS8 e e
AR FeOOH eitPhy X iA P RRli pH IR PN Fig. 7 Adsorption capacity ar;(; removing ratio of
HISSXTRERAR B B RE,  HAERSR B E A T Y phosphate by FEOOH@BF at different pH

W BFFPAE BB AR i 2 A
4) TEABVERE . FeOOH@BF XFBERRAR A AL ML RESS R AN 8 iR, WL, 7ERERRARIIA BTk
JE4 10.0 mg' L™, FeOOH@BF F&N 5 gL' 44T, FeOOH@BF XFRATRAR 14 I 25 5 A 22 e 43 3
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90.82mg™ Fl41.1%. SIEFHUAER FEOOH@ 1.0 60
BF £ 0.05 mol-L™" ) HNO, ¥R 12 h fif/E osh R A 1so
J5, FeOOH@BF 7EMIF 4 T X B mRAR bt 75 il e b N
AR I T RO EE AL, =i 24 h L o06F B s
(P32 2 ) 5 Y FeOOH@BF MBERRIRIMHE £ };\\\\%\\\\ﬁ 1o %
LIRS 26.8%. M5k, P s I, WM &MY - 20
FIE) FeOOH@BF 28 7 YR F-4 i X Wi I A 174 g o B ozl : S .
PEREIRFAAR, (HAERESS 19 A R I SRR - e R
WEAIGRR R N H R TR R . T B wk
2.3 FeOOH@BF XHERIIRFIH IR 4 (ZERN

HE— 3 o R R ML TS FeOOH@BF 4 VE - B BTG B 09100 mg - L FeOOH@BF

AR RS g - L

BLA FT-IR Y6, W9 T FeOOH@BF iR
HHg oLk, WL T Fe @ TR E8 FeOOH@BF B4 EXHEAIRMIINMIAE M ERE

E/‘JB&WHLEEO 9(a) ﬂ{lﬂﬁﬁ'ﬁﬁﬁ}ﬁ FeOOH@BF H Fig. 8 Adsorption capacity and removing ratio of phosphate
FT-IR JE3E Pl o A HL T I BA T Y FeOOH@BF ) ¢ ;I})f FeOOII)-I@]:ZF after regenegration o

b, FEBRER AR VR I B RS () FeOOH@BF
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Abstract  Although the micro/nano-materials have good performance on environment purification, but their
direct use will cause potential risk on safety of ecosystem. In this work, the inert basalt fiber was taken as the
base material, its surface was activated by NaOH solution and was hydrolyed in Fe®" solution, then the
monolithic material (FeEOOH@BF) was prepared for phosphate removal from water. The crystal covered on the
surface of basalt fiber was goethite and lepidocrocite, a- and f-FeOOH identified by XRD, these FeOOH could
endow the inert basalt fiber with active sites of hydroxyl (Fe-OH) for adsorption. The adsorption experiments
demonstrated that FeEOOH@BF could effectively remove the phosphate in water. When the concentrate of
phosphate was over 10 times that of the allowable value of phosphate in the V standard of surface water, the
removing ratio of phosphate by FeEOOH@BF was higher than 80% at 5 g'L™' of FFOOH@BF dosage. And the
removing ratio of phosphate on FeEOOH@BF decreased along with the increase of initial concentration of
phosphate and pH. The kinetic adsorption showed that the process of P adsorption on FeEOOH@BF before
saturation adsorption could well fitted the pseudo first-order reaction. Moreover, the FEOOH@BF could still
effectively adsorb phosphate from water after regeneration by soaking in 0.05 mol-L™" HNO, for 12 h though its
P adsorption capactiy decreased obviously. FEFOOH@BEF still effectively adsorb phosphate from water with a
tendency of stable P adsorption performance after regeneration for 24 h in the HNO,. Further, the adsorption
mechanism was investigated by FT-IR spectrum and fitting technology over Guassian function. It was found that
the Fe-OH could deprotonate in solution and release H' from the FEOOH@BEF to solution, then phosphate in
solution would combine with H" and form HPO,* species, following by the adsorption by FeOOH@BF through
ligand exchange, ion exchange and hydrogen interaction with hydroxyl (Fe-OH) on its surface.
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