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Abstract: To solve the problems of difficult to recycle and poor stability of nitrogen-doped TiO,/
reduced graphene oxide nanoparticles (NTG) via hydrothermal method, nitrogen-doped TiO, nanotubes/
reduced graphene oxide composite film ( ENTG) was prepared by electrochemical method, and the
properties of the material were characterized by FESEM, XRD and XPS. The diameter of TiO, nanotube
(TNT) in ENTG was approximately 167 nm, and its length was about 6 wm. The crystal form of TiO,
was anatase, and nitrogen entered the TiO, lattice in the form of interstitial doping. The photodegradation
of humic acid (HA) by different catalysts (TNT, N/TNT, NTG and ENTG) was explored. When HA
concentration was low, the degradation processes of HA by the four photocatalysts all conformed to the
quasi-first-order kinetic model. No matter in ultraviolet region or visible region, ENTG exhibited better
photocatalytic performance than the other three catalysts, and the removal performance of HA in the
visible region was better. Furthermore, the photocatalytic degradation repetitive test indicated that the

separation and recovery of ENTG were convenient and the catalytic stability was good. ENTG is a
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promising photocatalyst in the field of drinking water treatment.
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Fig. 1 Schematic diagram of ENTG preparation set-up
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Fig.2  Surface morphology of ENTG
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Fig.3  XRD patterns of TNT, N/TNT and ENTG
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Fig.4  XPS spectra of ENTG
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Fig.5 Removal efficiency of HA by different photocatalysts

FAN AEFSMX A A WX, ENTG % HA % BR
FAHBIRLL TR £ 19 NTG 2355 i 1 1. 97%
M 4.2% , 30k d FAKE ] % 19 ENTG S92 43 1%,
BT NTG 34K T OEHEA 5 HA 12 fi 14 R L
TR, $ET1 T G FORHRDCHEILTERE .

Langmuir — Hinshelwood 3l J7 22 Blie H #% FH T
AL B 12205, Koo 2k Lt (1) .

r:—%z k K, ()
dt 1 +Ke,

HRH5 Langmuir W% B BHE T B E B 24
B2 73 B A EARE A 71 28 i SR AP R PR 5
(B Ke, << 1) W, DAL SO0 & T — L, 2 b =
kK et (D) Al fay Ao (2) .

In — =kt

c

(2)

APk, g — RN A H, min K O R
WA B W B 605 e DAy ST ) 00 e R L
mg/Lsc, JIBAE ¢ I 2] 1L, me/Ls b Oy 1fE—
P NE AL H KL, min ' 5o g SV ], min g

T HA IR % (¢ =30 mg/L) B, BOERE
i ST A E— B T i AR AR C(2) AL
BBl A FDEAEAL R L BR HA 19380 22 i
HERILE 6, FTRUA H, In(eo/e, ) 5 ] Y21 C
AR HOCUA K SMT IF, TNT N/TNT, NTG

- 86 -



x

www. cnww1985. com

3,5 AT TiO,/ B EH 6 AR AT F AR 74 82

%3648 HoMm

ENTG St:Ai b7 2B HA 4 k {543 %1~ 0. 005 89,
0.007 03.0.009 82.0.017 32 min~"; 246 M GULT
B, A0 B k(4> %k 0. 004 77.0. 017 34,
0.016 14.0.019 68 min ', &ZHiXIBUE 5 —%
By SRR (g U0 BE 55 (R AE 0,993 ~0.999
ZI[A]) o ENTG #£ 0] WG N1 k {8 & T HA R /M
T A FBH AR W] DO B AR ) e b
PERE. T30, TG R M T I 2R LT, ENTG 1y
kAR R F HoAth 3 ALY, UL ENTG 6 4
FEPEREL T oA 3 B L)

15¢F ENTG
4 NTG
L2F o N/INT 4
§ 09} = TNT
3
= 06F
037
0 20 40 60 80 100 120
t/min
a. FLAHMT
25t ENTG
4 NTG
20+

15}

In(co/c)

1.0

0.5¢F
0 20 40 60 80 100 120
t/min
b. AT

6 AESLEMLFIERR HA By3h 1 F R
Fig. 6

Kinetic model of HA removal by different

photocatalysts
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