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Abstract

Employing (NH4)2SiFe¢ as fluorine source, ZnOHF hierarchical microspheres composed of nano-
tubes were prepared by a simple hydrothermal method with the aid of L-Isoleucine. According to
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the results of FESEM and TEM, the morphology of the product can be controlled by changing the
reaction time. The morphology of ZnOHF varies from lamellar spheres to nanotubes. Because of
its good properties, ZnOHF can be used as adsorbent. In this paper, the decolorization and ad-
sorption of MB dyes by microspheroidal ZnOHF composed of nanotubes were studied in dark
chamber. It is found that the adsorption isotherm of the adsorption process accords with Lang-
muir second-order Kinetic model.
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1. 51§

FTRS, DREERGEA LG FLBRFRE . RIAUK, Bt RIFAPTER BIRE JomSds 5,
J Iz T Wb KPHBE B A A S S0 BT, BRI 2 BRI T TAE N REU) T4 7= R 6
BA WA IR R, Wu [1]58 NBF Tl & T Bi;WOe 73 R B Li [2]55 NBFFiil 45 T
H 03¢ SnO, 73 A M PIRIIRLEE . 7 R ES KU AN KAT BT Rl AT TR A 55

ZnOHF J&—Fh E Z 1 E B9kl RN 28 —FhE S B A et 34k . A pEeE N 3.74ev, HEA
AR B E MG BREERE R, FEDEAL . JEBUROGHDE T [3] [44SR 2 M . B AT, Bk
Z RN BB T8 2 MG B ZnOHF, Flan, K3, uTRE . WA A, &
T S FIEASH ZnOHF BUGERMEL, Blanksg . ek, ARy R Btk 8tk DRIR. BRIESE[5] [6]-

RAIERA % F 5 E e (-NH,. —COOH. —SH. —OH)F1 54 @ B TICALIIRE 11, BT LA 8 13
TAHRAIKMEL. Wang [7]55 AR IEFAE i B & 5 7 48RRI ZnOHF 4K K} Li [8]5F A&
X B TR 3 A OGS [ AR MRS T — s W 9E; Zou [9]55 N &R & B T R B3
ZnO FeKtRl. Z8 BT, Y EERIE VBRI R A, M i ESE B Fik, A
WICKH L-Soc RV RARBIR, KA K HGE, 88 ORI (8] 6 B R 40 K A 4 R A i Bsketk
ZNOHF, JFFRNHFFT ZnOHF Xt -7 H JE 1 (MB) I B4 R

2. SCIGERSy
2.1 B 5RM

HHN-A] W43 6 FE TH(Shimadzu UV-3600), X-51 26k R A75F X (Bruker D8-Advance), F14H 725l
i (Hitachi S-4800), i# it Hi5i(JEOL-2100F).

Zn(OAC),2H,0. I H L (MB) I H B ARG R AR . (NHL)SiFe I B BTH T LA R - 5e s
FR(L-1e)y F HF EAL AR A ], BA 24 535 o 4l Ak 25438711

2.2. REMFRAE

HIREE T, 7E Bruker D8-advance X-#3 K2k A7 411X (Cu Ka radiation A= 0.15418 nm)_LRAEF=# 1
ghmAH. WIS BE(SEM, Hitachi S-4800)F15% &t H 7 & B (TEM, JEOL-2100F) i 70K i I T A F L
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WMEER . £ T, A Shimadzu UV-3600 ¢ i {Xic % UV-Vis 18 & 5%t (DRS) .
2.3. ZnOHF 4kt a5 &

AR R E 1.0 mmol L-F 522 A 3.0 mmol Zn (OAC),2H,0 ¥&#R T 25 mL 7818k, 7EREF1HEE 20
min, B2 584V . R d o 1.0 mmol (NH,),SiFe, 2k8:45+E 10 min J&, R SAIE TSR 5] 30 mL
BV LI LA s e S 28 b e 76 150°C RN 12 h 5, SmERMNEERAHERIR)G,
B IR R 2 UTE R 2 15 mL 0, Sl e O 5 R B — R BB RIUTIE, A8 )S PR A 2R TR A
LIPSy B PIIR B =0 7% B VR IR ST AR, 76 70°C T4 3 h, mAMRI|—Fh B @R
Ko FHIHARFAAAL, S0 S LI [ EEAT — R AT

2.4. BHZRIHIRERFZR

T T ) ST PP 5 7 VR P 2 Aol e SR A o PRI R B 12« ZE 2 50 miL 4 I FR RS VAl R e A
PO 25 mg #dh, TRCEERL RS DI ESRE, B2y 3.5 mL id/E 0 min. FFAEHSRERE 5 min HUH 2 3.5
mL (EIFR, 10 min Z f5 &R 10 min WEAREUHIER, KGR FEERLEOIRE T, s .
o, B RIFI, AAFECE PRSI ZnOHF A3 R TS Tk, SRS AT WL 43 6 6 BE T S fe e AR MR AL
VAR B AR A, AT R FE PR AR A

3. &R5iT1ie
3.1. KREER ZnOHF BBV R RAMR~T
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Figure 1. The XRD pattern of the product at different time
E 1. AERtiE)HlE ZnOHF B XRD

N Y W TS TA)RE i A (520, BRATTX AN [ S IR B (R4 b BEAT Ul X b o ] 1 a 2R s Jain
12 h Pl RIRE G EO A, T AT I T DA 5] B IEAS #EAH TR ZnOHF, 5 JCPDS (74-1816)— %1,
AR5 2 2% S e Ui W1 B A BEAR g ELJE A5, Siin 7% A RT S iR T ) oA v 4 B 5 o ¢ A d il 2 joxt
JS2 7 6 h A1 3 h il & ) ZnOHF 45 i RERLZE , LEBUR L 12 h "R 3RAFHORE AT ISR EE L 9 h TR 3,
TR BT (145 it E A S P ] F) S A T K
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Figure 2. The SEM images of the products obtained at different reaction time: (a), (b) 12 h; (c) 9 h; (d) 6 h; (¢) 3h
B 2. ERERRBTEIRESZ49H0 SEM E: (a), (b) 12h; (c)9h; (d)6h; (e)3h

2 AR [A] el 2% = 0 i) SEM Bl an B mT AT, 2 RBE 12 h (1] 2(a)), W% EAERZ98 17 nm
PG HL R ZnOHF sk, HE—PTSORMERR I, Wikl 2(0)Frx, 1T LA fEHUE HEskR 2 K E W)
R, HEARATE 20 nm Ef. N THFRYPUREHBENHERMTE R RE, 4808 R BRI MR
RIEFEI A 9 h (14 2(c)), 9K L2 28R, JLEEEN 6~7 nm; 245 6 h BF (1 2(d)), mT LB R
SRFN RGO AR TER IR B 3 h (& 2(e)), 2381 T VR 23R 1H 2 AR ZESUN = 4Efak . i tka] %0,
SRS (I ZnOHF FITESUA R BIsEma, i ROSI R K, AR T ZnOHF B9K F 4 2 1k
B GRE HBE HTER

3.2. PRI IR B R A 52

TE WS 2 R AR A PR R IRV, TR L 2Bk, SR A S ZnOHF MM & . 141 3(a). (b)
EIRHAEIES ZnOHF 7EAS [FI ] R MB ¥#(20 mg/L) ARSI . RN, BEE R =)
BB ) PR S, R A P ST I B, B R TS ZnOHF FBERTERS = N #0%T MB Yk 5 1R S X iR it
o ankEl 3(c), HIRMEEATE] 5 min WK E H R ZnOHF FERLEGK 2K ZnOHF 3k MB )
ZBRACR S, BEJSTE 20 min B BCE SGE T AR, BT AR A 4 U ORIk ZnOHF X MB (1)
ZBRACR LG K B AR R ZnOHF 47 o B w1, R B 7R ) P T 55 2 S e R B 1k BB B 2[R 2R
FH YK L AT 70 45K ZnOHF SR LA BRI LR AR 23 B, T LAEAS ZnOHF R E £ 1)
WG, TSR ZnOHF 2K 1 1E B A AT MB 3Rl 2 (8] e 5] /7.

ST P TR R 5% ARk (10 VR Pt 23 AR o 7] ) P T B e g, 3 P R B 0 g 2 D R AR e i
LR T AR . P =030 )25 FE (AR 1) AN Langmuir B8 (52 2) 06 W B i FEHEAT L5 -

t 1 t
— =gl &
a0 k ge

C 1 C
< =—(, +— )
qe kl qm

e 1 AIA 3(d) P4, PRk AR O RECER KT 0.999, TiHH ZnOHF #ERNT MB 4Lk iYW b i F2
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AL A . A B BoR BRI, T ge (2T M B AEHEE /&
WA s . SCHE 3(e)rr A, Langmuir ZkVEASC R %y 0.991, HHILFIET ZnOHF FkXT MBI 4
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Figure 3. (a) Ultraviolet visible absorption spectra of ZnOHF microspheres assembled on nanosheets adsorbing 20 mg/L
MB; (b) Ultraviolet visible absorption spectra of Nanotube assembled ZnOHF microspheres adsorbing 20 mg/L MB; (c)
Different morphologies of 25 mg ZnOHF adsorb 20 mg/L of MB; (d) Quasi second order dynamics; () Langmuir adsorption
isotherm

& 3. (2) ZHKFLRZE ZnOHF fERIRHT 20 mg/L MB RUSRSNET IRUR S ; (b) ZRKEFLRZE ZnOHF kIR BT 20 mg/L
MB 5 SMAT DRSS 5 (c) 25 mg RNEIRZSREY ZnOHF BRFE 20 mg/L B9 MB; (d) BLZBa01%; (e) Langmuir BB
e ESS

Table 1. Kinetic parameters of adsorption of MB onto ZnOHF microspheres

5% 1. ZnOHF 4 Ekxt MB HYIRMizh hEF S8

WA R R Co (ma/L) ST L ge (mglg) R R R?
20 40 1.0000
30 56 0.9994
40 72 0.9991
50 82 0.9990
60 90 0.9996
4. &g

FEARICH, K (NHL):SiFs /E AN, PA -5 5= R (L-Ne) At Bl R KGR & B T H19)
KB RRAIWERR ZnOHF . JEE KR K SKIHT AT L, R NI A% T4 B ZnOHF (54 &
BEIFENT . FiliE S NI R AE G, PRI I 1 R SR BREBIANKE ARl ER - F ST R BT 1145 1)
AR AL ERIR ZnOHF XF MB JURHG E L5 R RE,  HLIZWR R AR AT & Langmuir — 2520 /7 224
B, ARSI A 757 O BT 2 REEH ) ZnOHF 9KbhRE R B U IR S o, e iTa & iz
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