@ rcmmnaRan
s

% & RS KBk R

EXRBEANF_E% RREL

IChemE£Ek BT~ REE

WoE o FIFiR Bk M REEE M

HiE R, REER. SKBHIBRAEFIRA A

 RAMERE  SFHEL

.

(VESN "_j' eed:
T



55 42 551 o owm L T Vol.42, No.1
2025 4 1 A FINE CHEMICALS Jan. 2025

KA SR RS
0-CsNs/f-BiOz E S W BHE L P& R EL BRI IR Z AV £ 8E

#FEL, £ & ZEw, v A, &
(1. PHALIBYE R fh2fb T2p, Hb 2290 7300705 2. AAThiEES ST EIAE M E SRR, 1
oI 7300705 3. HlA A FMRE SIS, HoN M 730070)

FE: Ll g-C3Ns. Bi(NO3);*5H,0 FIHEREN (NayC,04) MR, B K FUBRE T i1 4 T g-C3Ns/B-Biy05
(CN/BO) E-&#¥, FIH XRD., SEM, TEM, UV-Vis DRS. PL F1EIS X} CN/BO #i7 T FAE, 70 4500
M, MHAT CN/BO X/KHERFRIUIFZE (TC) MIGHEILIEMRMERE, B4 T M TC RN ZE K& CN/BO
TR PR FIIR I R BE , X% CN/BO St fbBE iR TC MMLIRIET T THE . Z55% 0, CN/BO Sufifh s
TEH—FEL. SOCN/BO ( Bl g-C3Ns it A& S AR 50% ) BAT BAE ki, # 30 mL TC #I4s)5
T 20 mg/L. S0CN/BO MIA K 20 mg. AAOEIEIEEFE] 90 min BF, TC FEAFEHRN 94.1%, ALK
(TOC ) EBRFH 72.5%; IR 60 min, HXFEFHH B, FLAEALRSE 6 Fiiy WK 15 44 I RFERAE 81.0%~99.8%
ZIE; FEW CO3 MR TC RIREARAR, T S,05 MIFTHER TC MYRFH#R; pH=6~12 i}, SOCN/BO JefiEfkitfE
FEACRAE ; SOCN/BO TR M 5 WA PFRFE = (AL T 1 5 B4 H 345 7 U CN/BO G LR TC RV 1Y)
FEIEEYF . B-Bir0; 5 g-CNs Z[HIE A S BUR B4 = T B o S s e R 1, 34T CN/BO S50k
il ST ) PR FE PR H
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Photocatalytic perfor mance of g-C3Ns/f-Bi,O3; composites
on tetracycline hydrochloride degradation

QI Yuhui', WANG Tao', MA Xue'e', CHANG Yue'**", ZHA Fei'

(1. College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, Gansu, China,
2. Key Laboratory of Eco-functional Polymer Materials of the Ministry of Education, Lanzhou 730070, Gansu, China;
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Abstract: g-C;Ns/$-Bi,O; (CN/BO) composites were prepared by hydrothermal and calcination method
using g-C;Ns, Bi(NOs);°5H,0 and sodium oxalate (Na,C,0,4) as raw materials, and characterized by XRD,
SEM, TEM, UV-Vis DRS, PL and EIS. The photocatalytic performance of CN/BO on tetracycline
hydrochloride (TC) degradation in water under simulated natural light was evaluated. The influencing
factors on the degradation rate of TC, the substrate universality and recycling performance of CN/BO were
further analyzed, and the mechanism of CN/BO photocatalytic degradation on TC was speculated. The
results indicated that CN/BO composites showed better photocatalytic activity than single material, with the
50CN/BO (That is, g-C;Ns mass fraction is 50%) displayed the best photocatalytic activity. Under the
conditions of TC (30 mL) initial mass concentration 20 mg/L, SOCN/BO 20 mg and the illumination time
90 min, the degradation rate of TC was 94.1% and the total organic carbon (TOC) removal rate was 72.5%,
while under illumination time 60 min, the degradation rate of six common water pollutants, such as
Rhodamine B and malachite green, reached 81.0%~99.8%. CO? could reduce the degradation rate of TC,
while S,0% showed the opposite trend. S0CN/BO exhibited basically no photocatalytic performance change
at pH=6~12, and still maintained high catalytic activity after repeated use for 5 times. Superoxide radicals
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and holes were the main active species in CN/BO photocatalytic TC degradation. S-type heterojunction

formed between fS-Bi,O3; and g-C;Ns improved charge separation and transfer ability, and increased the

number of active groups of CN/BO participated in the photodegradation reaction.

Key words: g-C;Ns/f-Bi,Os; composites; photocatalytic degradation; tetracycline hydrochloride; water

treatment technology

HARR o M. PUT5 pARFISLIT y A0 3 T iR A
25 Bi,Os, & T—MAEar B (2.1~2.8 eV) 7
1, 82 TS R p-Bi,05 6
RIS T a8 p-BirOs, (EATSRAEAE A B 111
BABRE S . ETFROR RN ES . A5k A-BiyOs
kB, BRI TR MR, Hep
¥ B-Bi,0; 5 HoAh - 2 AARFE A #  BUR BT 4, AT B
LB BRI N ATI T EZ —
WANG %5 (1R FH fa7 B0 0 75 390 0k 1l 46 T 9 Kk A8k
B-Bir05/TiO, B G AR, 8 i 76 H A% a1 78 5 Joi 25
RIS SCEALPERE, T2 i e AR 2R T 1 4 B AL
RIFUE I ERE, XT 2 FF B (RhB) B R f#
RAK 99.6%. XU VLR FIK#GET % T BHA 2R
38 LRI Si0, K ER 7 2K B-Bi,05/Zr0, 1) — 7
¥ =JC B AR ( MSN/B-Bi,0,/Z10, ), TEARL K
e AR R RYSEE P, n(Bi) ¢ n(Zr) : n(Si)=1.00 :
0.40 : 0.33 1 MSN/A-Bi,04/ZrO, S8 H fx 12,
JEHE 100 min B 2RV A . R IUAER (TC ).
T BRI ERFDHIHN 92.7%. 90.1%. 91.2%, H
BRI B BANE (TOC) EBEN 60%, Z
St T4 -Bi,05/Zr0, 55 B G AE AL TE 1 S Si0, Tk
BT W FFFBE 142 MSN/B-Bi,05/Zr0, SGA Ak i P
T B-BirOs By F LG, i 30 2% % i iof FAkb # &2
G 25 KT A R S Tl A T B T DL Y e 1
B-Bi,03/BiOCOOH & &tk # %, B-Bi,O; 5
BiOCOOH JE i Z AL S, BA T & otA
BT EBE, FXEM RB MR,
B-Bi,03/BiOCOOH )R ff 4 %5 54 B-Biy05 .
a-Bi,05 1 7.7, 101.0 fi5. Y& 90 min i} RhB 4"
LT IE 88%. Al UL, ¥ B-Bi,O5 5 HAb Y A4
G, BIRTOAERT 520 (h7) WESGICE,
JEHEALRE A ML TGP, AER LR AR AT AL
S B ARRR T

3D ZALEAK (g-C3Ns ) MRS & A S AHA L
REVERIK, 5 g-CGNJAL, BEERE T EH M
b . IARE RO A, WU/ T A IR 9E R

(2.2eV), BRI/ NI LT XK FHG S AT
DL A R AT X3, T LA 3 i H B T A ) ) A
T, MIRZMET, g-CNs P2 Sl Fig s T
g-CsNPY L1 ZEUOTIpL 3 50 3k-1,2,4- =1k ( 3-AT)

RIERE, SR VBRI 4 T ROk g-C3Ns, PR 7
PEAE R T WA S MR E A MR Bi,;MoOy/
g-C3Ns. Bi;WO4/g-C3Ns. JERFARSLIRE R,
WEEMRHER WY R X TC A1 cr(V¥ B A 5
PEEIL bR TEE . S RS RS MIE Y K T =AM
R YGRS R, R, B TR SR
SFERCR, W E5EARE LR OH, <0, 1Y)
P2 560 N . LIU U264 T Z B g
V,05/g-C3Ns F T ROt ffbhil &, ol Wt g~
H, #%4 329.9 umol/h, J& 40 g-C3Ns 7™ Hy MR 19.8
5, FFAE 420 nm ZbFLBLH 7.21%H9 R M FROK
AR SCE o K MBS A EE g-CaNy/B-
Bi,O; 5%, DL TC M ICFEFRIFIENTSE, %558 g-C3Ns/
B-BiOs GBI CHEIL TR . BTERE B-BiyOs 1F
ALOLSETR A eTE v, WA S N TS PRI A K
g-C3Ns/B-BiyO; JeME LA R B3R 1T A ML
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FoNbidt = ARk EE . oK O, EZYE R
WFARAF; TC, IR AR AT R A
FRYEMZL (AF), 45558 (CV), WHZEE (MB),
LEAL (MG), H A (MO), 18] B (RhB),
FEIRER (KNO,), dbmifb ikl & 4R
44 (EDTA-2Na ), MR (K,S,05), LT
WA PLRIMER (L-AA). SINEE (IPA ), #hiR
(HCL, Jis/n%ch 37% ). [E i (NaOH ). fik
fRf (KoCOs ). BRMRAR (K,S,04), KRE:H K &4k
AN AR i, RETOK, Al

UV-2400 % X FFZEATHHL( XRD ), H A< Rigaku
vl JEM-3500 AU B iEE (SEM), HA
iR £e4t; Tecnai G2 F20 %147 & 5% 5 1 T
WH (TEM), Z[E FEI AF]; UV-3600 Plus %54p-
Al WG EE T (UV-Vis ), RF-540 B3G50 6%
BETl . TOC-L #LEA P21, HA Shimadzu
T ASAP 2020 HD8S %4 [ shs 254k 22 W B,
F[E Micromeritics {43/ H ; PGSTAT 302N AUA1{k
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2T ARV, Bt Metrohm Z3#); UV-2355 RI4E4h-
AL T, ISR A IRA A

1.2 FHik

1.2.1 g-C3Ns )%

P25 A 3-AT (11.500 g ) 1Y 20 mL IR CE 7E S
ggrep, LS °C/min () THEERMAAE] 500 CH-LR
Fe3h, REAEZEE, WHEMH 0.691 g FEEMAIR
g-C;Ns, %’Fﬁm]o
1.2.2  g-C3Ny/p-Bi,03 B A #4694 %

£ 30 mL K8 F/KP A 0485 g Y
Bi(NO;);+5H,0 Hit FE7 i J5 , A 0.235 g [ g-C3Ns,
A 30 min 5, A 0.210 g # Na,C0, 1 HE R
v, IRA W T 100 mL Bk S, T
HZE 120 CHEEE 24 h, WH . i, FEIRIEDRY
S EBFK . TOKOBESBES 3K, T 85 CT
12 h, 1550473 g LB EMAE, IR g-CNy/
Bi(OH)C,0,422H,0, & T, LI 5 °C/min
B TR TE 2 300 °CARFE 2 h, 735 50% g-C3Ns/
B-Bi,0; (g-C3Ns Fif W& GA KRR 50% ), id
3 50CN/BO.,

SR AR TR D7 v il 4 T AN TA] g-C3Ns it it 40 50
20% g-C3Ns/f-BiO3 . 35% g-C3Ns/f-Bi,05 . 70%
g-C3Ns/ B-Bi,Os E&ME, 4r5lic ks 20CN/BO .
35CN/BO., 70CN/BO. M4k, Al g-CaNs il £ T 5%
B 4E B-Bi,0so BRFFAIUET, J53CH 20CN/BO
35CN/BO, 50CN/BO. 70CN/BO EFiN CN/BO.,
1.3 FRIESMR

i XRD MR A ZE R, Cu B, K 5
2. ik SEM ULZEM B AY O IE B, i i e
0.2~30.0 kV . il TEM 48RS HIE S, ink
HL R 200 kV, it UV-3600 Plus £84h-1] W435% 6
FE TR 43 S BE T R A 0 W' 1 e K we
SRJE, P KT 200~800 nm, PL & K K 365 nm,
KA A B S A= W BASGE I N 8 - R 5k
PR L R A R ALAR o SR LAk 2% AR vl b
B AL APERE o SRR HLRR A3 AT S0 A e 28 [
e R B o
14 SELFEENR
1.4.1 kAL £

R 300 W KT (BB BE 735 W/m®, 386 I
TR )BT WG TR AL S5, B 20 mg
) g-C3Ns. S-Bi,O3. CN/BO 435I AZE 30 mL i
HRIE 20 mg/L /) TC %I, 384 WK 30 min
J& , CURTEE B 17 BE AR A W 30 em [ 7 BRSF 60 min,
P 10 min FHHL 5 mL 040 B, W E )2

LW, FH UV-2355 BUERAR-T] UL 35 5 BE T 2 i
WAE 358 nm AbMYWOLRE, RIS TC Fis kA (x) -
WIERE (p ) bt 25 T 1=5.5728x-0.0186 ( R*=
0.99834), fREIAWH TC BB REIRE, 4 EAN
(1) 5 TC W% (D, % ).

DI%=[(po—p,)/ po] X 100 (1)
e pov p 43R TC BRI IR 0T i e 4 B R
t B ZIJE TC MR, mg/L.

HAROCAMRAE 7 A RIS R 11:00~14:00 A
AL SIS R IR 42 °C, RWIRIE 36~37 °C.,
142 RABICE R 3h 5wl

K I — G 0] ) 77 2 ARG AN [R) R il A A
S 2 AT IG, RAAS (2) #1715

In(p,/p,) = —kt (2)
Ko ¢ MR, ming k HIE—RSh )RR
RER, min's py. p SRS YR TR AR AR T
WRIE R OEHR ¢ Y25 Y B R, mg/Ls
1.4.3  J&RA-5E M

25 O e A% B 06 4 1k B i TC IS PR R Y
CN/BO, M HAE 1.4.1 75256 25048 F X5 K g il
gukl (MG, CV. AF, MB, MO. RhB) HtHEfk
.

144 FRHEER

FE 141 W5 SLE0 53R I, B —08F TC W)
R E (10, 20, 30, 40 mg/L ), CN/BO /i
(10, 20, 30, 40 mg), HEHNF TC FFHRM
S ASINYEREE SN 10 mmol/L Y% WICHLE B 1

(CO3 . SOi . NOs. S,08 ) My##h, HEHX} TC
Refer msgm s A B AR B, H g
TC BEAR 5200 ; FWEE S 1 mol/L ) HC1 3¢ NaOH
P AW pH (3.0, 6.1, 9.0, 12.0), ZZHX TC
F14) ok itk 22 1Y) 5 )

1.4.5 1EACA) B ERAE R 3

1E 30 mL #EA BT B2 20 mg/L 1Y TC i
FIA 20 mg i CN/BO, EGIRY 30 min, JEHE
90 min Ji7, B0 50 S BRI, AR BT K EE
W, 60 CTH 4 h )5, BHMAZRREEME TC %
W, FUGHETT OGRS 0, B AR 7R
R HPERE
15 BEAWBESENE

I A FLEK S BT A R AR (680 °C ).
IR S 45 A AL SR AL TR AL AR B, K i AL R A
B P A MRS B R IR EL 52 A COL FIH
BB HLURR AT [ A B LT SNSRI AT ARG 7
) COyo M TF—E WK ILLAME T B CO, BEREMEIY
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W, fE—EWETEEP, CO, X L1 AR Wi Y i 1
5 CO, BV BEBLIE LY, 50A] X 10 B 3R V5 A Btk 75 i
(mg/L) FITEHLER & (mg/L) 172 =il5E
S PR S (TOC ) =Bk & oL & (3)
S BB L BR2% = [ CRIE MR SA Bk
TV TR MR 1Y) R BB 75 ) A R A T TR S
A B HE )x100 (4)
16 EEHFHIKIE
JHEFE CN/BO el AL FEf#E TC 11T BEALEE,
fE SOCN/BO YeFff# TC s (442 1.4.1 35 ) HmA
0.1 mmol ) L-AA . IPA Fll EDTA-2Na, 435l4fi3knl
RES 5 Al SO H G Ve FleO5 . «OH F D'

2 ZHR5WE

2.1 RIEGERSH

2.1.1 XRD &#
1 4 g-C3Ns. f-Bi,03. CN/BO fi XRD i[5,
a - g b
=) \jL g-C:Ns k
ﬂ N N 70CN/BO /\
A . 50CN/BO /\
A 35CN/BO H
l 20CN/BO “
B-Bi,0s g § g gﬂ;gl; ggg g “
JCPDS No. 27-0050| 1l I b
10 20 30 40 50 60 70 8026 28 30
26/(°) 20/(°)
K1 g-C3Ns. B-Bi,03. CN/BO f¥ XRD i[4]
Fig. 1 XRD patterns of g-C;Ns, f-Bi,O; and CN/BO

M 1a ATLIAEH, g-CiNs7E 20=13.0°, 27.7°
Ab F TS 23591 HE(100) | (002) 1A, (100) K T 17T
P s- =BRIA &, (002)5, A7 5 th S35 ke
ERHEETRUY, B-Bi,O; MY FEATHELE 20=
27.9°, 31.7°, 32.7°, 46.3°, 46.9°, 54.2°, 55.5°,
57.7°. 74.5°, S HIXFRL(201)., (002). (220). (222).
(400). (203). (421). (402). (610)fif ( JCPDS No.
27-0050 ) ™1, CN/BO il % i i g-C3Ns Zad 5 2
YR BE , B 5 A AR & 10 )2 [R] 3 25 25 10 i D 3% 85
2-C3Ns (100) 8 T A7 5 04 3 B o 55 1Y), Jin 2. B-Bi, 0,4
Fik sy ge, SRR SRR, AT TSR B, (100)Ah A
it LB ARE] thAh, BEE CN/BO Ht g-CsNs
RN, 52 H(002) 8 TH AT W, B-BiyOs
H 20=27.9°Lb AT TSR BE VS, AEB HARSE,
fl T ) BEAE K (L 1b), X —BG 5 Seikl A L
0 g-C3Ns/4-Bi,0; =R p SR

2.1.2 SEM #= TEM 5 #7
[ 2 A g-C3Ns. B-Bi, 05, S0CN/BO ) SEM £l
TEM H .,

a

K2 g-C3Ns (a), p-Bi,O; (b), 50CN/BO (c) ) SEM
& J 50CN/BO AR ARAGECT () TEM Bl ( d~f)
Fig. 2 SEM images of g-C3N;s (a), 5-Bi,O; (b), SOCN/BO
(c) and TEM images of 50CN/BO at different
magnification (d~f)
MIE 2 AT LI Y, g-C3Ns . S-BirO5 730 BBk |
R (Kl 2a, b), ZHEEE, BIRH B-BiLO; £
THI B A HERDT Y g-C3Ns fEHR( &) 2¢ ), 50CN/BO [ TEM
Kl (B 2e) AEA ZRIBHHRZE YK Rk g-C3N;s
(F 2d), AR T p-Bir 05 1(203) 5 1E ( F 2f),
HEPE (d) 5 0.296 nm, g-C;Ns 5 p-Bi,O; Hi%#H:
filh, BB THIE g-C3Ns/B-BiOsy S Hish, S Rissin
TE BT A 854 e A R T R A B fig 1L
2.1.3 AR @RS
& 3 & g-C3Ns. f-Bi,05. S0CN/BO (1) N, W fff-
JU B S IR A ALAR 43 A1 [l 6 1 R g-C3Ns., B-Biy0s.,
S50CN/BO Wy bR miA . LR S LA EE

50| a —=— &GN
—— B-Bi,0,

40 | —a— 50CN/BO
@
5 30
g
& 20
X

10

0 | —-—- T i 1 Il

0 0.2 0.4 0.6 0.8 1.0

AT (p/po)
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12} b —— g-G;Ns
—o— B-Bi,05
= 1.0 —+— 50CN/BO
g o8|
<0
" 06
S
& 04t
—
r\h
ol Ay e

0 20 40 60 8 100
fL#2/Mmm
[# 3 g-C3Ns. S-Bi,O5 Fl S0CN/BO F N, W Ffit- M Ff il 2
(a) FFLETEIE (b)

Fig. 3 N, adsorption-desorption curves (a) and pore size
distribution (b) of g-C;Ns, f-Bi,O5; and SOCN/BO

# 1 g-C3Ns, f-Bi,0;, 50CN/BO HyLHLFEEH . FLEE

fLIARR

Table 1 Specific surface area, pore diameter and pore
volume of g-C;Ns, -Bi,0;, SOCN/BO
FoEE WREM/(m*/g)  FLEF(em’/g)  fLE/nm
g-C3N;s 8.272 0.014 2.188
£-Bi,0; 21.809 0.080 3.814
S0CN/BO 14.006 0.067 2.766

M 3 ATLIEH, g-C3Ns. f-Bi,0;. S0CN/BO
Y Ny W B3t B 45 T 2 S 455 5 IV AL A IR 2R U HRALE
WA H3 BRI, HYE TR (& 1), K
#it BET J7 #1145 g-CsNs. B-Bi,O5. 50CN/BO Y LL
T 9 8.272, 21.809, 14.006 m%/g, H T 4%
KILFRE B-BiL,O; MRMEMME T g-CNs, i
50CN/BO 1 FL R TR T g-C3Ns, BORAY LR H AR
AR AL IR YA A H B 2, AR TR S AR 4
fRiEpENT
22 REFMBEERST
221 HEINFRSRIE M

Kl 4 N g-C3Ns. f-Bi, 05 FIFES CN/BO HY 454k
18 G

200 300 400 500 600 700 800
BH/nm

&l 4 g-C3Ns. B-Bi,O; F#R4r CN/BO )48 4h it S 5 ik

Fig. 4 UV-Vis diffuse reflectance spectra of g-C;Ns,

S-Bi,03 and some CN/BO

FHIE 4 T, g-C3Ns 7E A<400 nm A1 />495 nm X,
BUOEEE T B-BiO5, CN/BO &AM RHNZIGH
LeeTHe, MR B-BiOs, 50CN/BO LIASEIK, Wil
G415 29 nm, JFAE 4>509 nm 5 7] WG I OGR4
ST
222 HWHELSH

% 5 i g-C3Ns.B-Biy05.50CN/BO (28 T .

— g-C:N;s
—— 50CN/BO
—— B-Bi,0,

(ahv)*/eV?

2.0 25 3.0

& 5 g-C3Ns. B-BiOs3. 50CN/BO [yAEH; i Jif
Fig. 5 Band gap of g-C;Ns, 5-Bi,03, S0CN/BO

et Taue A3 (Cahv=A(hv—E,)"?, o NI R
B, A SRR S L BIH L, B, AESE SRR, hy
JEIETRE I VBT DU R R R A A g 1S
M 5 WLIEH, g-C3Ns. B-BiO5. 50CN/BO [
E, 50 2.08, 232, 2.26 eV,
223 RECE KIS

€ 6 A g-C5Ns. B-Bi, 05 Al CN/BO HYIEEUL Y6
T FE 365 nm FPEEUHEAIRAET , B-Bi,O5 fi T 400 nm
B 3T 1) 2 AR K BAOR 5 T A BT A A RE, 3K R
B-BirOs W= A (e B 128 U A R i, I
FOLHERSCRZRIR S ; p-BiOs 5 g-CiNs EH5,
WA FRH DO CHE IR B H BN TR R B /), o
50CN/BO %GR HAR, 454 S0CN/BO 1Y Ey(2.26
eV ) <f-Bi,O5 (2.32 eV), il g-Bi,0; 5 g-C3Ns
RGBS AR B R Ok AR R,
O3 B B IEAE BT T LS 5 AL R N .

K16 g-C3Ns. B-BiO; il CN/BO HYIEEUL LI
Fig. 6 Photoluminescence spectra of g-C;Ns, f-Bi,O5 and
CN/BO
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23 HBUEEMERIWH

&l 7 & g-C3Ns. S-Bi,O5 Fll 50CN/BO ) H AL 2
i BT

SR B S RO R e vyl E R S R e 2 e
MUE, ERHR AT RN, e A U
B, iR EARCRAL, S 5mbELiE
BN B e B8 h I H 2 | S AR RN Y RE0R
EE N 7 WTRLE Y, S0CN/BO Y B Ak 258 i
FHL B R4 e/, 6B g-C3Ns 5 B-Bi,0; B &5
ML R B AL, o Wi EE i, 258
RO AR A SN I LR R, X 23 G5 AR} 1Y) S A
st .

400
- g—Cst
— B-Bi0;

300 —— 50CN/BO

0 100 200 300
Z'Q

7 g-C3Ns, B-BiO; & S0CN/BO Hifb 2% FH &l
Fig. 7 Electrochemical impedance spectra of g-C;Ns, 5-Bi,0;
and 5S0CN/BO

24 StENEERERSH
24.1 ARAERE

8 A g-C3Ns. B-Bi,05. CN/BO Y:[%fi# TC 1)
ZER EREOEIRY 30 min BB, HLFRHEIASAW
B-Bi,Os XF TC By m, H 30.9%, g-C3NsJL
AW TC, B 2 AR, g-C3Ns T 7050
20%4 %] 70%, CN/BO %} TC MR M 27.0% F
M2 15.5%; BIEIEAT 20 min, g-C3Ns. f-BiyOs
P TC WAL 30 23.1% . 61.7%, i
CN/BO X} TC S AL Rl 2T 2 68.5%~82.5%, iX
T g-CNs/B-Bi,0; WOGJE WA 2 A &0
1%, 25 Al R S A0 36 P 7455 H 16 £ 18
B, Hod, 50CN/BO X TC 6 Ak B i R e K
(182.5% ); AkLlIE K IRETA] 2 90 min, CN/BO X}
TC JHEALRE AR KT p-Bi,0; (77.8% ) Bk g-C3N;
(57.3% ), 50CN/BO ufiEfbif M2 K, TC 1Y
RS R IR 2 94.1%, W g-C3Ns By i & A 41Kk
Jo R 1 SO, 19 b kA Al A A ) S 5 45 7 ' B R
B A R RUR T, eI RE
Feme MEAMEH g-CNs 1 i 7 B4k 238
ﬂﬁ%%j"jﬁi% ,B'Bi203 %E%%E@ g-C3N5 %ﬂﬁﬂ
B-Biy O3 X 0] WL A i, [] B HL far 5 A% 16 0 A8 557

HoHE: B 28 7O 4 B R PRI, 530 7T0CN/BO 61
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