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W OEOAER, B (T ISy R &, AR K A T T, AR R K R B2 RN A% .
I b A S T U & Fe,O, BURL, &5 A /KRN . WA IR BEI S Bt e ik, & T R PR BK i 40 K SBORE (TFNPs) |
P9 AL = Bk AR ST OB (Fe,0,@Ti0,) Flid JF AUtk 38 0 £ 28 DU 4 Ak = 86/ — 4 fb &k (rGO-Fe,0,@Ti0,) & &
WG PR, B S REME A A R R MR . Bk 2 BR TID Mk RE L O B BA AR ML . 25 SR K BH, TENPs,
Fe,0,@Ti0, il rtGO-Fe,0,@TiO, B i Ti & & 45 F F TII) & KW [ 25 & 4> % 9 200, 271.8 Fl 440 mg-Tl-g-Ti",
TENPs/1d i 2 35 (PS) . Fe,0,@TiO,/PS Fll rtGO-Fe,0,@TiO,/PS # & 1A Z %t T1 #9 2 Bk R 43 5~ 51.7% . 47.2% F
88.4%, X3 W] rGO-Fe,0,@TiO,/PS & 1A R BEUL = 2L M 5Bk T1, 7E TI(D) A1 PSR BSVEW H, Fe,0,. rGO Fl rGO-
Fe,0,@TiO, 1Y B, T fit 44 %45 & (EDC) 4> B4 168.21 225.4 F1 195.4 pmol-e g™, T M T #52 &5 & (EAC) 4> 9 Ky
131.4, 746.8 f1571.3 pmol-e -g ', FTW] rGO HLAM T M B FH B 1. AW 5T A5 R 0 & 48 F K & 2 ab B B
WIF &S %
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FIGETE K T R BRI TS 0, G TS A AP JE U SRR AR Bk
QRN gk ALOM A AR ARSI AR L SR, 3K S W B TR G 43 S R R R o AL Ek i
i, T EHFERE A HAL BRI G, AR SC PR R rh 2 BB . AR, R AMIEE S 1E
T, R B R R LT B A B K A B o, RORRRAR THREREFE . b T 2 S b g,
BN RGP AR (40 Fe,O, 1 Fe,04) 55X H AR 15 Y4 57 58 1 Rr 5 55 17 10 W B A kA 245 51719,
HET T & R O B SRR e BRde L AR ST RISR T SR BRI .

ASAIF G 0 b 25 U TE T ] 45 Fe,O, FURn, 45 Gk AR N | V5 B B G A5 e 1 ks, il % il 1k K
BRAKFTURL (TENPs) | U4 Ak =4/ E L sk A 52 kL (Fe,0,@Ti0,) M JF A fk A A5 4 1 2k U S 1k
=B/ H ALK (1GO-Fe,0,@Ti0,) & A W T # BL, I #f — 2 {ft fb TENPs (. Fe,0,@TiO, F rGO-
Fe,0,@TiO, BE e AT R A #1145 7775, #R1F TFNPs, Fe,0,@TiO, Fl rGO-Fe,0,@TiO, B A4 kLW B . 1%
B R AL 2 BRAE RO TERE, it Al T B, MBOUE /K S e BH R M2 R b v GO X2 Bk A A AR 2B ML
1 MR5ER*%

1.1 IEER

AR 5% R B BT A AR R Y R Ay BT Al R, BB A Y R B8 (TINO,) . IE 2K R DU T PR
(C,¢H;c0,Ti, TBOT) . LM (CHO) . AUT B (CH,0)  EMERA KA (FeCly-6H,0) . HifR W £k
£IKEY (FeSO,-6H,0) . WAL (KBH,) . #hZ (HCD) . WEK (H,0,) . ZAMH (NaOH) . HFR
(HNO,) . T HRHN (K,S,04, PS) ;s FIFA 1 W14 8 4l 7K Be il

1.2 TFNPs 1%+ L H ) & R1 4ER4KTFHIEIR U4
TFNPs J& Lk TBOT il Fe,O, ¥y A A A, Table 1 Uniform design table of four factors and four levels
Hil &S H e AR, @il Fe,0,. U4
TBOT (9 A J MUK B IR . IS4y FoO TBOT  KAREL KA
1, 4 et i) TENPs M A L. Ry /b MAR/mg  BIAR/mL R C il
FRUH, RIS SRR R 3 0 160 60
HOU, ik A RN Fe,0,0 TBOT A © 2 140 %
BOROK SO ROR B L M B 0 30 140 2
U(q) Fam, Hhu/EysEik, nftEx 4 30 40 200 24
B s ws, o KEEAWEL o kE, 40 20 200 60
SICRET AR AR EEZENETY 3 180 It
Fe,0, AR TBOT AR, KIRiwERN 0 160 4
KBRS B TR S B Y — 8 D A By 8 60 40 140 60
3%, RSN &R (U,[4°]) #8556 7 ; 2 2 ﬁ 2
EoOWMEIGUR LTI WK R y 1% -
VR BB, AR RO A m 1@ %

TI(L) (%0 45 5T F v B R 10 mge L™ W 50 1)

J30.10 g L7 IR EER (25+1) °C. pH R 7. WEBRFEE] A 4 he
1.3 Fe,0,@TiO, #i M # B0 &

Fe,0,@TiO, M il 2 & A A 55 *, Fe,O, My AR N £ 25 1 42 5% W TiO, 7¢ AR 45 ¥4 19 J5 B 1 350 2%
P, TS B A A O B 2 . 38 3 AR Fe,O, B AR I TBOT N, AT LA A% 7 445 #4 W B b1 e} 25
P 5 PEREHEAT A R0 . R EE 2 4K Fe,O, B3R . TBOT MIMIA R, 8 ILH Fe,0,@TiO, 5%
RGP WL B A, AT T A W Bt Ry O A A o L AR TR B S 36 % 1 Sk TI(T) B 0 46 I o vk B
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10 mg' L™, %W pH H} 7.0, Fe,0,@TiO, & K %+ 2 Fe,0, K TBOT HIMAE

0.1 g-L™", WA E] A 0.5 he Table 2 Addition amount of Fe;O, and TBOT
% %< TBOT W N A &I, Fe,O, ¥3 AR A G Fe,0, )7 /mg TBOT/mL

i M 50 mg, 1 30 1

1.4 rGO-Fe,0,@TiO, #i1# & B0 & 2 40 2
rGO-Fe;0,@TiO, Wi EM K1 Hl #s SH A 3 50 3

5™, >k H 3% 3 8 1k rGO-Fe;0, #1 TBOT 1Y 4 60 4

A&, &L r1GO-Fe,0,@TiO, 14 # Vi %EFe,0 A AL, TBOTHIIAEH2 mL.

Bl LAXT TI) B W B o Ak e Am o AR B
SEHG SR T RO UG e B 10 mg L'
W pH N 7.0, W R A & 0.1 g L7 W

# 3 rGO-Fe,0,. TBOT HUMMAE
Table 3 Addition amount of rGO-Fe,O, and TBOT

S _
i) 7 0.5 he 45 rGO-Fe,0,/mg TBOT/mL
7 £ % 1 1 0.5
7% %5 TBOT M A & i}, tGO-Fe,O, #) K
0 2 5 15
A &4 5 mg.
3 10 2

1.5 EEMEMRR TI) B IR MRS %

KA B TA6 4 W (100 mg L) FL & — &
T e B RE B T TR (0.5, 1. 5. 10, 204 307150 mg- L™y, FHEFAS M HR 1~2 mL %00 2 A
[F] TAEWS W WA e v B o RV BE 4 B AR TS, R A ME B RS L S0 mL, 5% % 2 3 I
W, RS pH A 7, MR RN R 0.1 g L BRI A B O R A A S A S R 3 min,
SRJG B PR IRHE 5 24 h, BREIRIRE 73 & 25, 35145 C, 437 30 min, 1.5h. 4 h Al
ShASHEpH & 7. WM 24 h J5, JHEMASWEL 1~2 mL %W, 3 0.45 pm JERR, 5T UEWW NS 2 mL &
OEY, RIBYMBEINE, AR A F AR R, B0 DR R EE AT & ICP-MS #EFEEEK
i,

Wz B 44 7 A I =X (1)~20 3) iz

H: HErGO-Fe;,O MA &R, TBOTMIAR N1.5 mL,

AG = —RTInK, (1

Ky = 55.5x 1000 x 204 38K, @)
AS AH

Ink, = = _ 22 3

M = R T RT 3)

K AGH Gibbs FH H1BE, kI'mol™'; AHMKGAE, J-(mol'K)'; ASHHAE, k'mol™; K, W LENS
5 55.5 RKIEE R MREE, mol-L™'; 204.38 MAEMIFEE/R4r T H, gmol™'; R IR E %L, 8.314x10°
kJ-(mol-K)™'; T HAa%IEE, K.
1.6 B A4 R IR PR SR AL S BR T 3B

B 50 mL TI(1) WV (89 mgL™) , B EJEIHIMH T, A 10 mmol PS, AW pH=8, 474l
w02 g L™ #Y Fe,0,@TiO, Al rGO-Fe,0,@TiO,, # 7 10 min J5, JE T 160 r-min' { K B4R 7 f
R, 43 IAE 30 min, 1h, 2h 14 h & U pH=7, K 24 h )5, BUREE 0.45 pm 38 B8 I 5 B2 0
Je VIR TR VR
1.7 BRRRSFMMENBETFRHRAENE

4 10 mg rGO-Fe,0,@TiO, 44K ik F B2 [ € 78 Pl b, TS, MR TR, S5HK
MAEAZ R I = R 22, 20 900 5E TIT) 35 (8.5 mg-L™") F1 TI(1)/PS (10 mg-L ™', 10 mmol-L ") B &%
WA T R PAR 2 Rt i 2
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KR =R AR R, ST R, KRR 2k M el 2 25 51, 43 5K TAE sl
A SR S NTA = e & 4= R A 1 D% N 32 VA= W A X o o 1 S S B2 NSy i g (1 2 A g = M)
FHLZs 75 5 (EDC) Ml T2 %5/ (EAQC) .
2 HER518
2.1 FEMEMREIEEGNTK

1) TENPs i ¥ 41 kil 5 25 PR DL AL . 4 or
% 47KV 450 T 4 BRI TENPs W B TI(T) f9 % R = /%
WP LR RSB A E T B, Fe,0, A PRTIEL — -
50 mg. TBOT A A 30 mL, 7K i 2 = g%
i HE 9 180 °C 1K I B I 4 48 hA N - -
TFNPs W JE TICT) O AR ek, B 72 L ) 46 = = -
= %g
TENPs fi 35 4 1 s =
2) Fe,0,@TiO, B HE HEbh b 45 A FE O 11 e e
/f’{so E&% FC3O4%§'€hHA§E(J[&Wé§%ﬂD@ 2 NEER e
@) i, FeO B AIMARE Yy S0 mg WFRHIAL @1 s@%a kT &ETHEN TINP ER—EET
Rfchf, HUOZ 60mg, 1Al 2 (b) s, TBOT 3 TI(L) &Y I B &8 2 0
BN A = Ry 2 mL B BRI B i, 1 Fe, O, Fig. 1 The total adsorption capacity of TI(I) by TFNPs
YA A TBOT (AN A48 314 50 m g fl2mL synthesized at 4 factors and 4 levels under the same factor
50 - 50
40+ 40+
T?D 30 F T?D 30 +
£ £
g 20+ E 20 f
= =
10} 10
0 g 0
30 40 50 60 1 2 3 4
Fe, O A Ht/mg AR T TN R/mL
(a) iIFe,0, i A tFe,0,@TiO, it it (b) RFAITBOTHIA KiFe,0,@TiO {0l it

[E 2 Fe;0, (a) 1 TBOT (b) M\ E Xt Fe,0,@TiO, MK Mt 35 TI(T) WK Ff = B 721
Fig. 2 “Effect of the Fe,O, (a) and TBOT (b) addition amount on the adsorption capacity of Fe,O,@TiO,
adsorbents toward TI(I)

3) 1GO-Fe;0,@TiO, i 14 A1 L il 25 55 1 i i fk . 7E rGO-Fe,O, ¥y KM A& 7 S mg 5514, 248
TBOT # Jill 5t % b4 Ak 08 B 14 B 19 52 25 SR 4n 11 3 (a) BT 7, TBOT MY A i 1.5 mL il 2.0 mL B,
W R AE R RE OG0 E 3 (b) Bk, ¥ rGO-Fe,O, ¥y K I A fE M 1 mg 3255 % 5 mg, W F 45 g
P2 R19.8%, 4k 21 5 1GO-Fe,0, ¥y K I A fiF 2 10 mg, W Bt 25 & 3% 4 W1 8 28 4k . #fi & TBOT Al
rGO-Fe,O, M K AE A & 53510 1.5 mL 1 5 mg.

2.2 WA LR B PR e 14 B

fE pH=7.0. TID) MWW E N 10 mg L' BB 3Rl &4 0.1 g L' A1 T= (2541 ) °C I, TFNPs,

Fe;0,@TiO, Al rtGO-Fe;0,@TiO, Xf TI(T) A W ff 25 B #& an 14l 4 fr75 o 10 min Y, TFNPs, Fe;0,@TiO,
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40 40 -
. 30f 30t
Tbn T!>l)
o0 en
£ £ 20t
I =
= =
x a_a

10 10 b

0 0

0.5 1.5 2.0 1 5 10
SRR T BRI A H/mL 1GO-Fe,0,@TiO A t/mg

(a) RIF TBOTILA fitrGO-Fe,0,@TiO, ) i

(b) R [FrGO-Fe,0 fill A HFe,0,@TiO, i fft it

3 TBOT (a) ¥ rGO-Fe,0, (b) 3% /i £ ¥} rGO-Fe,0,@TiO, IR M 37 TI(T) W% Fif £ 89 21

Fig. 3 Effect of TBOT (a) and rGO-Fe,0, (b) addition amount on the adsorption capacity of rGO-Fe,0,@TiO, adsorbents
toward TI(I)

Fl 1GO-Fe,0,@TiO, X} TI(I) Ay 2= B & 4 5l K
29.98%. 33.87% Fl 23.01%, 6 hJ5 4 5 ik F|
48.95% . 43.23% F1 45.95%, 3 Rhigi Ik 5 &+ K
W B B 6 1 BB b T AH [R) K SF-, {H il % TFNPs
1 TBOT ¥ il & (10 mL) it & F rGO-Fe,0,@
TiO, (1.5mL) . 7% J& S B kL il £ A 5K 44 {5
L, AR AT Ti A A B 25 i
BT B A57 5 8 R FH 0K o

T TFNPs . Fe,0,@TiO, HirGO-Fe,0,@Ti0;
1 P A4 B 45 3 A2 b TBOT A B4 ], T 4k
J - R 1 R 5L (Ti-OH) /2 TI & F e f i =221
AESLH, M4EC A XPS Mg S22 14
3 R A R E BT TS i 45 1R B TI) W Fff
K&, WK 5FR, 10 min N, rGO-Fe,0,@
TiO, FH R 57 Ti A & 19 TI) W B 2 (97.3 mg-
TI-g-Ti ') /& TENPs (62.9 mg-Tl-g-Ti ") i 1.55 1%,
J& Fe,0,@TiO, (68.6 mg-Tl-g-Ti"") 1y 1.424% .
TENPs. - Fe,0,@TiO, fll rGO-Fe,0,@TiO, A {if
Ti & i SR TID) 5 R 21, 235128 200,
271.8 Fil 440 mg-Tl-g-Ti"'. Fe,0,@TiO,fH) H i
Ti W% Bt %5 B 55 T TENPs i 1.36 1% , 1 rGO-
Fe,0,@TiO, [ 507 Ti M2 55 T TFNPs [ 2.2
R o X B 5 WG R R 25 H RRAE B A O
FIFH 1GO 48 K R AE A #Eid, il % rGO-Fe,0,@
TiO, fEPE M R & T Tio, B A FHR0R , &K
it JE I A 4% P 43 28 TiO, W MF TI() AP RE 5 T
TFNPs i 116 TiO, I Fe,0, kL 78 /K 4 Jz 1 3
B ERAE R, TRITHHER, HAHEH

&
= 20
—— TFNPs
10 | —A—Fe,0,@TiO,
—%— rGO-Fe,0,@TiO,
0‘ 1 1 1 1 J
0 5 10 15 20 25
fif /b
&l 4 TFNPs, Fe,0,@TiO, 1 rGO-Fe,0,@TiO, ¥t
TI(T) B9 W BT 5 R 2

Fig. 4 Adsorption removal percentage of TI(I) by using
TFNPs, Fe,0,@TiO, and rGO-Fe,0,@TiO,

500
400 |
300

200

T ffte/(mg-T1 - g-Ti')

100

TFNPs Fe,0,@TiO,
AR R
5 BITi &=2%4TH TFNPs. Fe,0,@TiO, #1
rGO-Fe,0,@TiO, Xf TI(I) BRI & =
Fig. 5 Adsorption capacity of TFNPs, Fe,;0,@TiO, and rGO-
Fe,0,@TiO, toward TI under unit Ti content

rGO-Fe,0,@TiO,
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Fe, R G VRO S BB . RIS, Fe,O, MURLAY i A L5 M Al BE 22 52 B H 40, 4R A R 25 0
59 5 TENPs M, Fe,O,@TiO, A% 5¢ 25 A4 RE 5 K IR BREAA Rk 04 375 1 v B 5070 M % 8 1 1 P WO A
SIS L, FEAR T TG 547 0 B 50 FLAE P33T HL R B W B R A SR, T TS Qe % 3k i
B R s R {HL Y T AR TiO, ML 2 Al BB S AR e S| AR, R SR AT L SR A —
i, R SRR A HRE TR, TiO, KL M w2 S AL N AR, T3R8 & — e R R T
20 K WURE B S B B ROCR BT I, 2R 25 B A 1R B9 B L B0 IR B AR R, 1GO-

Fe,0,@TiO, s& Rk | @A bR/ A TI(T) 1 Fe A W o 541 o

55 O R A A Rk ) R B R AE L (n
FAPTR) o BRYOKAE W R R K, 5] 709.2
mg-g !, HFEH pH 2 5, i7e e 1 s ny
M FE KI5 Yt i, KR pH — IR TE 7 &2 A S

‘ (mg'L") (mggh) ik
EHERBLF (GH=7) , FeOOH A MnO,, i A A r(:lgo 12 60 0.42 30
2 B ~0). . .
SRR . SRR TIC) M0 MR, 4 J I [;
450, 412 F1 258 mee!, ¥ B F 1GO- W;*& ' '
Z 0~60 5.0 709.2 13
Fe,0,@TIO, MMMHERE, (A Sfbbm it o -
SR T AR, TSI LR 3 ;zz g
6 2 g7 2 AT I PR T, AR AR AR KR \_ ' ‘
. ) RN RN E 1 0~1000 5.0 73.6 [32]
b, BT TR . 1GO-Fe,0,@TiO, % X
TICL) (9 B T 51 R A e . TR T ﬁié e
N e . TR ~5 7. 5 5
I D B L MRS T TENRs, )
Fe,0,@TiO, i 1 W I 371 19 127 1.40 {3 0221, Hgiiiijhi 0~400 4.0 103.0 [33]
FeOOHT1 YMnO, ~ K
B, 1GO-Fe,0,@TiO, [T 1 — F i e 4 fig cOOHS * n 10~150 7.0 450 [34]
FLAT BB 42 15 e 0 R MROMARIE 00 20 a0
23 IR My Tl AL RE R 10~300 6.0 452.8 [36]
76 pH=7.0, W% F 3 i 89,01 g L= A1 A 7] ZIRMnO, 5~1000 6.0 450 [37]
LI 4 2T B A3 2 i B % Langmuir 155750 TENPS =130 70 Hi3 201
SN — . . N Fe,0,@TiO, ~ . .
BEBURGR 0 6 R, RIER (1)~2 (3) HH48 eo@h 010700 221
rGO-Fe;0,@TiO, 0~150 7.0 1418 [23]

A OB 1 S 8L 3 5. FE IR R 25,
35 f1 45 °C %14 F, rGO-Fe;0,@Ti0, M Fft 2 B

TI(D) o 7% B9 Gibbs H Hi BE 43 il Ky —34.8. —36.3 140
F1-37.8 kJ-mol', %3 rGO-Fe,0,@TiO, W Fff ~ o}
F2W TI) 3 4 M BT 00, ELIREE TH A B gm-
T4 R R A IR B BB ST A R kS AR RN AR 4y & 5T
5154 10.19-kJ-(mol-K) ™' A1 0.15 kJ-mol ', X % 2 oo
W], TI(I)7E rGO-Fe,0,@TiO, i 1 #1221 11y 3

W ok sk R A W B N, LR B S 2 S B
A TGS PR3 1,
2.4 FETEAE RN B SR AL BR FE 1 AR

3 Fh R 1k W B A1 BE TENPs ., Fe,0,@TiO, 1
rGO-Fe,0,@TiO, H ) Fe,0, Wi ki B A — & MY
PSIGALEE T1, K5 PSHEA LRI 1,

R4 WA CSHRE R IR XTI B IR BE L

Table 4 Adsorption capacities of Tl(I) on previously reported

adsorbents

B T o BRI 2%

160

0 I5 lIO 1I5 2IO 2IS 3IO 3I5
Tl JECe/(mg - L)
& 6 rGO-Fe,0,@TiO, £ A EIRE THIRMFRERXK
Langmuir 1% 842}
Fig. 6 Isotherm experimental data at different temperature
with the fitting of Langmuir model



3870 ok L B ¥ W Fl6 &

A LA R A W RS AL AR, SEE s G x5 WMMHRNFEESH
BobL o Em AL RRE, e 7 R, fE /. TI(T) I53 Table 5 Thermodynamic parameters of adsorption process

HIRE N 89 mg L', PSYEREE N 10 mmol'L', 7€ AG(mol)  AHAKI(molK)')  AS/(kI-mol™)

G PE R R &y 0.2 gL' A pH=8 51 T 2 25 ~348
M. 24 h J5, TFNPs, Fe,0,@TiO, il tGO-Fe,0,@ 35 -363 10.19 0.15
TiO, Xt 46 25+ 09 L BR R 73 5 h 51.1%. 45.7% 45 3738

Fl 50.3%, i TENPs/PS. Fe,0,@TiO,/PS Fil 100
1GO-Fe,0,@TiO,/PS Hi & 1K 2 %I T1 ) 2 B % 43 — P
WK 51.7% . 47.2% F188.4%, 5 TFNPs. Fe,0,@ sor
TiO, #lrGO-Fe,0,@TiO, WM LBEFH L, TFNPs
Fl Fe,0,@TiO, #% V£ # Bt 7E PS £7 16 5 14 T XF
T 2 BR 8% 0 A $2 /5, 1l 1GO-Fe;0,@TiO,
WG VE AL BHAE PS FEFE S5 14 X T1 A LB 48 = 201
T 757%. XiH, rGO-Fe,0,@TiO, i M #4 Kt 0 ,
RE WS A7 201G 1k PS, 28 T SN R &% TLY & TFYPs Fe,0,@TiO, rGO-Fe,0,@TiO,
A e, ANEREEAL R
2.5 rGO # K F 3 rGO-Fe,0,@TiO,/PS & & El7 TFNPs. F;&@i% *; ;‘HGlg;FbeJO‘t@TiOz 5ps
PR IRFERY (RN Fig. 7 Tl removala;fnmijg;etic lz(;ssrbez:s including TFNPs,
R TE 1GO-Fe,0,@TiO, il ¥ 44 ¥ i % B Fe;0,@Ti0, and 1GO-Fe,0,@TiO, with or without PS
AR A PS N FEDLI R A& 20 AR 22 ek
il 28 TR T 58 e 25 ik 0t — 22 43 BT 1GO-FesO,@TiO, i M A4 b B pip 1 72 b i it P A& i P, % 1GO-
Fe,0,@TiO, ¥ 7K [ & 7E Pt Ltk b, YE R TAEEN . 7E TID) %W AR Rt il 2k an 151 8 (a) i,
S I A E AR R, EALIES T 031V, BJEIEN T 0.06 V, 2 & BABERXTFRME, B
s WA, 7E-0.20 VR AR 55 1 AR g, 7E-0.23 VIR B SR A AR R0, X R B, rGO-
Fe,0,@TiO, 44 K ki A B HAT B iy & iR I e J1 . 76 TI(D) A1 PS {4 5 v i AR 22 h £ an %] 8
() Frs, 2 1A AR IR - 2 IAE 0.45 V FI-0.18 V I B L, 7E—0.06 V F1—0.63 V Hi FL ik
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Fig. 8 Cyclic voltammograms of the different systems
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Abstract  The thallium pollution leading to a serious threat to the safety of drinking water in downstream
cities. Therefore, the efficient treatment of thallium containing wastewater is urgently needed. In this study,
Fe,0, particles were prepared by chemical coprecipitation method and the surface loading of TiO, nanoparticles
was prepared by hydrothermal reaction and sol-gel method. Three different magnetic adsorbents including
TFNPs, Fe,0,@Ti0, and rGO-Fe,0,@TiO, composite were developed for the removal of thallium from water.
The maximum adsorption capacities of TI(I) under unit Ti content on TFNPs, Fe,0,@TiO, and rGO-
Fe,0,@TiO, magnetic composites were 200, 271.8 and 440 mg-Tl-g-Ti", respectively. Therefore, the rGO-
Fe,0,@TiO, adsorbent achieved the efficient removal of TI(I) from water. The Tl removal rates of TFNPs/PS,
Fe,0,@TiO,/PS and rGO-Fe,0,@TiO,/PS hybrid systems were respectively 51.7%, 47.2% and 88.4%,
indicating that rGO-Fe,0,@TiO,/PS hybrid system could remove Tl quickly and efficiently. The electronic
supply capacities (EDC) of Fe,O,, tGO and rGO-Fe,O0,@TiO, were respectively 168.2, 225.4 and 195.4 pmol-
e -g ', when they were added into TI(I) and PS mixed solution. The electron acceptance capacity (EAC) values
were respectively, 131.4, 746.8 and 571.3 pumol-e -g ', which indicated that rtGO nanosheets have excellent
electron transfer ability. The results of this study can provide a reference for the development of efficient
thallium containing wastewater treatment materials.

Keywords magnetic nanocomposites; thallium; adsorption oxidation; electron transfer
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