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Abstract

With the development of industry, a large number of factories discharge chromium-containing
Cr(VI) wastewater into rivers and lakes, which makes water pollution more and more serious,
ecological problems are increasingly severe, and environmental pollution problems have attracted
more and more attention. Fe-g-C3N, material has the advantages of simple preparation process,
low cost of raw material, green environmental protection and good degradation performance, so it
is worthy of our research in the field of photocatalysis. In this paper, the composition and struc-
ture of CN are improved by means of element doping and morphology regulation, and the degra-
dation of Cr(VI) in simulated industrial wastewater by Fe-g-CsN. is mainly investigated, and some
laws of photocatalysis are investigated and summarized one by one by control variable method.
The results show that the cost of synthetic photocatalyst can be reduced effectively by changing
the raw material melamine to urea. As for the effect of (a/b/c)Fe-g-C3N4 on photocatalytic perfor-
mance, the degradation effect is better when mge = 2 g in the experiment; in different pH experi-
ments, when pH = 3, the degradation effect is better; In the same volume of pseudo-wastewater
solution, it is not the more photocatalyst added, the better the photocatalytic performance. Al-
though the degradation degree is similar, the degradation effect is better whenm=1.5g.
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1. 5|15

G A BEIR AN 5 . A i AR A AT AR eI, EBRAT AT P S E AR EZE AT,
WAL S RERAE L A S PR RUA W, 4RI BUAAE Aok T BRI AR A . 2R, A AR K
BIHARANRL B AR R EAS, XtSET Had ™ ERREESENUNAELS 441 [2] [3] [4] [5]. H, &
BERUK G RBA T LA I AR, O T R BATIASIEE, T2 5 R AR Fexs
IR SR, KBRS Gl B2 B SRR R A KA R BEORTE[6]. AUk, I EEAIK. KGR AL
M i K BRI A SR ) S T PR o FRATTAR 3 A e BN K ST AT M, S e AN IR g 2 1T Y e €
IR AR EE AR G, DA 5 g A i LS A . — LB, HARRSAR AR e B IR 2%
HARE, AR AR R SR AR 9 FU R SN EAR IR E TR, KB EL T OCEU RS NG, AT
WIF R 1 G R AR B 5 5 R R BN 425 7] B R S IRAF A e AL 2R R A2 T 4R, DL fEf
IR BERAAT N — Bt AL BB AR SRAT T PR A e o AL S R — Rk T AL AL A AE T
FEIEH G SRATAE F N I BA G £ S SR IR RO RE 77, ATt AT AR I 3 B 1 1A 22 s )
Yolst S A AR B AL AL T RESE H (8]

1.1. EERBHB(VDEIKIE. BERLESZ
3 E I AL A AV AR PO R R, B B NG T AR 4R UE S B T ST RAE R R,
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KWK T AR R S AR5 G R T 241 e 5% H 1) S8 EA 5 I /9], %% 4R .
THRIR A FREEY), [FIE S A2 0 AR 5 B K 8 Ak 22 i 2 —[10]. ¥R ERES 15 Y2 (1) 7 V2 W B
i HENE AEYNE. GENSETE . JREE A - SR TR, AT CATEEAA RS AT s E R
FSCFE /N RRIURE [ 12] 0 S8 1 0] DIE I AN [ (R SRS A, 0 2R3 B T B 1% o S TR JLRR 7 VA AL
DUBETR . IR - BT WERIBGE R 4 Bhik o 1% m] AR e AL A R i AL, I T LA s Ak
I ARV [13] 6

1.2. SefEfeH

W ERT A SR TAER], oA S R F S B8 1 RO RS, BRI - A s i A A 23 1
52 315 Hfe S UG HC B K T e B B R (Eg) 5806 O IR A AR AR I AR (14 ol FE E S,
B S 4 v SN 0 L oy VA el LT L W SRV R = el G TR P | 4 0 ey A A W e S I
SR, R — IR — MRS — M TR T T i L B (VB IR, K
FOEE] T A — AN AL (CB)H, (VBRI R AT 7 — T IESR, BEER R
FEAEAL R SR B PIAS HL 7 27 1SR DY AN B 733 7 il FH SRS 40 KRR AT SR, LA i 1 S A6
B (hn etk B AR ALY B 2k B B 1 A R SR I AL BE ) DL AR BB B LR AN ] 1 BT,
TCHEAL SN 3 K BRI R B UR DU AN BR15]: DB, Y051 A Hir 70 88 e fnik SOt fiEf
FIZ R AR BRSO RE . T EE A, 22 RBHOCIASS, - S ROGREA IR IS R A e K T BaE T
SR BRIOEA T (), a7 Wi (VB)BEEUR 2 3417 (CB), I AR KRBT HL T - 7O CURRBT) -
RIEWT 0 AR T B BRI, SERAIE RIA - SRR, 2D R A (OER) AL IR S
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Figure 1. Schematic diagram of reaction mechanism of photocatalytic process
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HLA 530 I LA RS AT REVLE . R AE T IR S e

H20—>H2+ 1/202 (l)
2H +2e — H, )
2H,0 + 4h" -0, + 4H" 3)

DO DR BE S 3t A e K PR E AU, AL AR DO AT R 7 AR SR A S SO AT ST B s
LA S BT AL, ABE RIS AR 7 B R . BEFOAEL, TR HEACEATI, SERKE
W%, SR P AR TR, W ZAE A S RE b A B ek BE 0 22 7O RSN 20
PR G HEAL RO, v 8 2 7 A 77 785 30 2 H SR LA AR T Oo/HL,0 HIE SR HLAZ[15] [16]0 &
T 25 TR A R LR LA = LR RRE

BEAh, R AAE R SRR & 2 IR LR AR 2 A NLGRIA T HUR F YA HLTS RV
Tiike MTPIKALE K] AOPs, w2 A B iR (OH ) A LTS Jed 8l S 57 v s st (K S8 Ak 15 17
(18] f1F L] BEAT B B A BT BT LR JEAE S AL S B AR — A~ B R F BAER FE PR Cr(VD)

14, AXHIEBKBEMHARAE

W T S BRI R 2 . IMRERE . DR AR HJZ A WA EHME TR A is A
SR KT [19] A 9 — Tl B A 2k A ER AR, HLALBR BN E &, WAk e T AZEAR KT Bl P9 R A e 22
REZNRE, ASHEBRIKERS SRR BIREENES, BRSERHRMN. R ER, s
AR R IAR — 2. —E oK, BRSO S R AR BEAT 1 KR AW TE, i T I f S A ) 4
. RIFHR M ERE, RfEd 5HARYER, felt— PR THa SRR TERE, IR 58 HAE K A 4b
BN AT S . LB 2 MOERISARE, HAERERAR R MR R 58, JRE L. &Rk,
SRR 2 B .

FAT, ] g-CoNy SERES 745 a0 K ih B B L BRIC AL TR FERIMI B B, Rt ASSER A IR R
VAT SR B 55 T Fe-g-CaNy JFARAUL 17X 7 U rh g (10 ' FRE A B e ST 6

2. SCIEERSy
2.1. EAHBESEKBREOSIE

2.1.1. REKBEROHIF

R T BT RSP AR 20 g BRI IFIIER BB R 218 N ZE et i, FHE AN ) LB AR — € f i) =
MBI Bt 50 mL RS 73 P O 100 mL JUTL ZEFHEINZBEM 285 T 308
PR B 505, PRI E T RIS h I IR 75° C 1ty BERBIAZ M e e He S
1, SRR B R B Lt IR R RIS PR AR, A 10 52 S IR 45 i A5 B SR 3 Bk
RTORAR,  SRECERIEA AN it I DL LI 2, PRl W BT JE W R 4

2.1.2. Fe-g-C3;N, # ¥} a1 &

WG T IR BE I 1 R R R AT IR NS B IR, ARG S, R 0 R R R A
R IE SR e T8 U, WEGTHERET RIVEUE, £ S40CHRERE R G, Wimsal, B
& BB A0 A B EALBR Fe-g-CoN,, HEFIEREEE, REMAR, KR RIEAH. Bk
il %% Fe-g-CsNy FEARAE WA 3.

2.1.3. FEILLH] Fe S EMH BBV
NEGAE Fe 2 & X Fe-g-C3Ny G HEAL 4 B8 (5200, 73 3 $% 18 FeCly 5 /R R I & HE N 1:20.2:20..3:20,
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R AN IIAAS, 4395453 Fe B4 & 1 g ) a-Fe-g-C3Ny. Fe $524Jii & 2 g ) b-Fe-g-C;N, Al Fe
B2 e 3 g B c-Fe-g-C3N,, X Fe & ALH] Fe-g-C3N, YA I AR AR & 7578 S A0 BEI AR

F
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RE@FeRiBRIR

Figure 2. Urea@FeCl; solution precipitation crystallization process and material preparation

2. FRE@FeCly iRt h 4 &3 12 A RHH & L4

Figure 3. Basic flow diagram for preparing Fe-g-C5N,
3. %U% Fe-g-C3N4 E"]%zkuu.*il

2.1.4. BAEKERRIBCH

AR SCH B AN R A R TBC B AR, AR e N RN [ AR S FREEET T 1987 4R R AT KL « /A0
BEIINE « ZRBLRRIE — IF3 66D (GB-7467-87).

HERAFRHCE S IR (K, CroO7, AR) B4 0.2829 g, fiH LB F/KIGfRIG, BAZMEN 1 L AT, F
HEBFRKEREZEL, WAEEE. W, BHIFEBCN 1 mL 54 0.10 mg Cr(VI). HERN I B,
FHBEETE - FRFEEL 500 mL SEARERETIATRIC ST 1 L AR, LB TKEREZIEL, o aHE.
BEES, 1 mL A SA 50 pg Cr(VI) (BIIREE N 50 mg L™ EASTRAMELIRR) . {4 24 KB BLAL -

2.1.5. 3/RFERRIECH

FREX 0.2 g I —2RBRIBE Mk, YT 50 mL AEH, D/KFRES 100 mL, B AEREHET, (CEREDG IR .
AR, BT EEH] 0.2 mol-L™' HySO, ¥, MAZHL 2 mL 95%~98%HI(HK A 18.4 mol- L YRR, FikkZE
200 mL, UBEAFEDA 0.2 mol- L™ b BRI K -

2.2. FeEW DI

2.2.1. (a/b/c)Fe-g-C3N, X Fe (L 1 e R NB R SDIE & 3T

PR AR B, SHREE A 25°C . WKFEN 50 mg- L' F1[E— pH N 1 B AR R A A MU AT & B B AN /] 1)
a-Fe-g-C3Ny. b-Fe-g-C3Ny. c-Fe-g-CsNy [ GIEAL IR MR SELS . #ES 3 NS TERIHERI, 230k FAR%
M a-Fe-g-C3Nyv b-Fe-g-C3Ny. c-Fe-g-C3Nyo FHRETRE 73 ) L 50 mL. 50 mg L™ (AKX BRI, T H
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LT R T ) £ U ¥ a-Fe-g-C3Nyy b-Fe-g-C3Nyw c-Fe-g-C3Ny 23 I FREL 0.5 g FONHER A, pH ¥ i
& pH ELL T, BRI A), RN IR AR T, IREEVE R 25°C, B 120 min, £EF% 20 min
FEHEBUS AR | mL A 10 mL (HEE T, 5 0.2 mL (I3E/R751F1 9 mL. 0.2 mol-L™ 1) H,SO, AR
HREA], FRE S min WIRILE

2.2.2. AN[E pH {EXT LM RN A LI &3

W AR v, SHEE N 25°C L RN 50 mg- L (1) 554K B A A ORI 2k H A1 5] (1) (a/b/c)Fe-g-CsN,
HATAE pH BB MR SEEG . HER 4 DN SE TR, 2505 EARZE A pH= 1. pH =3, pH=5.
pH = 7. FIRAE 4 HIEE 50 mL. 50 mg- L™ M EAREREIA, 1 BT R P61 & 45 (1 (a/b/c)Fe-g-C3N,
I3 BIFREL 0.5 g INZAEFEIR A, PR3 5] B OB IR KB TUAT T, IR e N 25°C, MK 120 min,
#5820 min FIAHEEUR M 1 mLRZE 10 mL @&, 5 0.2 mL (9382 Af 9 mL. 0.2 mg L'
H,SO, IR G2, FHE S min JFIREEE .

2.2.3. PRI EX LML RER DAY ST T

WA AR By, WHIREE RN 25°C WRIE N 50 mg- L™ FIH— pH N [ 56 BRI A7 N [ e fE Ak 7
BIDGEAEMASLE . #E% S AT TERIHEIEI, 730 EFR% N 05 g g 1.5g. 2g. 25g. A
W ML S0 mLy 50 mg L™ AUEAR R, T H lo 7 P ) 45 U 1) & AT D ) (a/b/c) Fe-g-CN
3 SRREOE B () 5 S N HE T S pH 38R N BRGE pH ST, BEEES ST, B H ORI T,
W E RN 25°C, RMETK 120 min, #EFF 20 min AEHEBURBIE 1 mL %% 10 mL JHEEH, 502
mL {457~ 9 mL. 0.2 mol-L™" ] HySO, iR A #2451, HE 5 min JG MWL .

3. ZRESH
3.1. SEMBHCELERERR

ASEES BAEARTUE ) Fe 1528 BRI 2B fift & 8 K, Tl I YA MR Cr(VD AR S A 44
B BE o oS58 20 IR TE T AN B Fe 2 810 CNL G HEAL 7 A [N & LA AN ] pH X} Fe-g-C3Ny
e MR Cr(VIBE AR .

1) (a/b/c)Fe-g-CsNy X AL M RE ) 1)

43K Fe 5240 & 1 g ) a-Fe-g-C3N,Fe 524 Jii & 2 g 1) b-Fe-g-C3N, fll Fe 524 Jii & 3 g 1) c-Fe-g-C3N,
(G A RN 0L R K IR AT S PR REAR TS50 . S0 58 A1 B A B L ) 5 I, AN 2T
MERERZ , & R e BEERET . 76 3 ASEI0H, me. =2 g I, FEMRCRET

2) AN pH B X G A 1 R R 5

Iy RIS 2 AR m=2 g ) b-Fe-g-C3Ny, S HREL 0.5 g IIAZE pH=1. pH=3. pH=5 fl pH =7 [l
PRI P BEAT G AL P BERR IT 20 . SRR I, LI R AR T E HY, HIEAR pH EEN, &
B R A P BE R LT, 7F 4 4250, pH =3 B, FEMABCERENT.

3) JEAEALTIA R FH B0 1 A P R s i

B m=05g. m=1g. m=15g. m=2g. m=2.5g [ b-Fe-g-CsN, IIA\ZE pH = 3 KKK
W BT AR REAR FU 3050 . SRI R I, ES AT KT, IR RIS MR, b
AL REER YT . BRPEARFEEARIT, {H m= 1.5 g B BRI

3.2. SERREUIE AT
3 ) — 2R A7) R 2 ) B RS R AU R AT, RO R I b 2k, 0l 4 PR, 453
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Y =0.01962X +0.527, Y BIURYERE, R K=0.01962, #iHE b=0.527. %5k 2 v sk iR sc i rh 44 as

IR FE
1.6
Tk y=a+b*x
1| #EE 0.527 £ 0.0094
FoE 0.01962 + 2.83314E-4
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Figure 4. Standard curve of pseudo-wastewater solution of potassium dichromate

4. BIRERIPINR KB RIRE L

1.0 —s— a-Fe-g-C3Ny4
—e— b-Fe-g-C3Ny
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Figure 5. (a/b/c) curve of Fe-g-C5N, photocatalytic degradation of Cr(VI)
5. (a/b/c)Fe-g-C3N, JEHELFERR Cr(VIHIZk

I S AR, BARERR B L SR AR R YRS, W 3 ASeteh, Bk
¥ me =2 g I, ZEAIRIRBEN I, B AELE AT

S 6 AR, VG pH 2R, ST 4 4150500k, pH = 3B, 7EARRII R
A, R AR
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Figure 6. Curves of Cr(VI) photocatalytic degradation at pH=1,pH=3,pH=5and pH=7
B 6.pH=1, pH=3. pH=>5F pH =7 BISMELERR Cr(VI)BhL
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Figure 7. Curves of b-Fe-g-C;N, photocatalytic degradation of Cr(VI) withm=0.5g m=1g m=15gm=2g m=25g
7.m=05g, m=1g, m=15g, m=2g, m=2.5g Y b-Fe-g-C;N, M LFERE Cr(VI)BRLZ

R 7 TR, [F R A A N A B S R R, R 5 Alsei
m=1.5g i, TEAIRIRGRNIIA, HOGMEE AT
4. ARSI

ARSI ) H S TEGNK Fe-g-CoNy HIHI1 5 B HO AL FRAR Cr(VDITERSHITTT, 2ot B b MISEveRt, &
HARF ISR, 3t Fe-g-CoN, J AL & B 54 50— 2 51T BEREA 6 18 Ak 700 e £ 6 0 R 22 LA R S
PETF R . 20 B AR Rn T -

1) fE I AT SR TR 2 B kAT IRAA,  JFAE SR G PR B AN Fe-g-CiNy, [RITRAY BT
TAHIE, AR T & RO RA, 5 EUR = REURH AR E, A5 T S Rseie mm 1,
b T & Rl B LA R S et SBT3 — 2B HA AR
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2) (a/b/c)Fe-g-C3Ny XM TERE LA A I EAE B2 B Z , & BRI CHEAL TR e .
£ 3 HLIH, mpe=2 g, FEMERCRELS. El TS 2MR KB UL R R SEI8 20 1 AR 7T i AN
Sed, AT EAE A 2 SCIG I K — E MR, R EEREAT RS R R RAIE S 2 SE S8 I B L EE -

3) ERATCHEACIE R BARTRE HY, (HIFAE pH EBV/D, & BRI REBRLT, 7E 4 5K
Kb, pH =3, BEMEECREST.

4) FESFAR IR KT, FEAZICEATIININI I, SRR . B SRR R AR,
Hom = 1.5 g I B AR RCR BT -

EEWHE

S EMENT] Fe-g-C3N, FEARK H5 368, B RGOS AR ZR Rl T H (5 H %% 5 : 202310764009),
2023-2024.
BE 3k
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