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Abstract

In this paper, ZnS04-7H,0 and FeSO4-7H,0 were used as raw materials to prepare composite ZnO
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catalysts with different contents of Fe by precipitation reduction method. The phase, absorption
properties, photoelectronic resistance and mobility of the catalysts were studied by X-ray diffrac-
tometry (XRD), UV-Vis, electrochemical reactance diagram and Schottky characterization methods.
The results show that with the increase of Fe content, the photo absorption strength of the compo-
site ZnO catalyst increases gradually, the band gap decreases gradually, the photogenerated elec-
tron transfer resistance decreases, the movement speed increases, the photogenerated electron
does not recombine with the hole, the easier it is to activate nitrogen molecules and hydrogen ions
to form ammonium ions, and the photocatalytic nitrogen fixing performance of the composite ZnO
catalyst increases gradually. When the dosage ratio of Zn to Fe is 4:6 and the drying temperature is
90°C, the nitrogen fixation performance of Fe composite ZnO catalyst is the best, and the concen-
tration of NH4* reaches 12.8175 pg-gcat 1.
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ZU(NHg) 2 TRV A = e Al 5L, EAEARNEUIE S 280 A 1™ i) % 45 B B AU A R B
HE AR R Rt 1 BOR Tk A SRS i BUA 1 [ 50052 B e 2 TAO R X 2 S =M 75K
PRl 7 N 5ok G R[] H AT, A A %07 %52 Haber-Bosch i[2] [3], X Ai5iE H R
PIKAg ok 7 NFVF 2 e, (H R A IRR SRR, BandERed K LU HE AR il 5. O T
YU, ST T MRRERE . WP ACUF I [ BT R — AL B B DAL R DL 2 i
MR EALT, LR IR H S R AR R T FOKFHAESESN No AT H,0 & R, Bl 028 (0,). EEA
RNHERE R TCTG 5, MR A R T

G PR T U A R L3S A ER(TIO,) [4] %L BE(ZnO)4E[5] [6]. BFFUAIL ZnO & — il %
FRAMRHE, kiR ma . FHREMRRE . AR L SRR 1 5%
DU, T Z N e 2810, ZnO MEALFIBAAAE —LLBkiE, BIADEER TR G EE .
A G R RE S5 GRER R ARG e AR . PR I S f ™ H R ZnO 7RG A0 AT N
MEGAZE[TICUEY] ZnO W S HEMAHR S, EaJE0 Zn0 St tERE R E R, ATy 2R Tt
EALIEI R SEMK AL BGE IR COyy POPs (FEAMEAHLIGHN) B MK AT LY R S 40K 8]

Fe s&—MUSAMR. Sl HAESt e mirpl, WS A, S TR Fe WEMEREHT R, WLLEZER
EOCHEACTIRDC A P BB AR, TSI SE R, AT RREE DG AL R 2 [9] [10] [11]. AHF
TN B RARTT Fe B & ZnO ALK L RE . il s LR, Hi% Fe &, %% Fe 84 ZnO fi
W E RERE, JEA XRD AN LA TSR ALY . WOekRE. FHITEIZEAT T
M, B TR A R R [ Uk RE S PR A 5T S A
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Table 1. Main reagents
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Table 2. Main equipment
F2 FEET
LW BE bR AEFETR
WIS ZNCL-GS130*70 P S T 28 1 4 A BR A ]
KR Z BT 2XZ RN AR
H, PR B XL T AR A DHG-9070A R 2 SR S BR A
WL T R AF224 BMGETP R PRI TR A
KIHZE LED Y6 (EUT) GEL-LED100-WL b P IR A PR A ] &
Bl AXTG16G R T AE SR PR A F]
X BHERATHAX Ultima IV H A 22 R AT
AT W e e BT Cary-5000 2: [ ThermoNicolet 2 ) #ilid&
e LOCIBD 2 T6 Fritkad 2 [® ThermoNicolet 24 ) #ii&

2.2, EAFIBEE

# 0.72 g 1) ZnSO,-7H,0 F1 0.08 g FeSO,-7H,0 ¥ T 25 ml /K, fHI N 100 ml =30k, JBNET,
7 60°C KR R A 200 r/min LB EE 25 min. T4 0.0056 mol/L f¥) NaOH £ 0.0021 mol/L [¥] NaBH,
HIN ZnSO,7H,0 5 FeSO,7H,0 JR-A VA H 4k S HE 25 mino W25 o5 77 i iE B R dhg,  FH Z81%
KT RUER pH = 7. FIEUHE THAFEH/E 60°C NT42 2 h S WHEE O IR, RICN Fe & ZnO HIfEAL T,
4 ZnSO47TH,0 5 FeSO, 7TH,0 Wi 1) & L5 3k 47 20 3% , #R Fudpe HEPE g L] T ZnSO4-7H,0 5 FeSO, 7H,0
VIR EZ LN 8:2, 7:3. 6:4. 5:5. 4:6. 3:7, 133 —RIIAREF LT 6K Fe B& ZnO WA
HRIE Fe H AR BIKRIS, M5 0 REARE 0 2R 38 BRI o I8 4% T 450 P 5 4% il e L[]
BAERERIREI, W14 5109 60°C L 90°CHI 120°C o 78 R ML FE AR I FeSO, 7H,0, K At fFl 14
FEYVEBSE IS BT, RNV FRMS BRI, FrERESRN ZnO.

2.3 EUFIERITMN

A LA PR SR A0 3 06 6 BEVE ARSI 5 4R [12] 5 N E A R B T W B 2 T SO AR s i o =
wEEEY), SRMAT:
2K,Hgl, + NH, +3KOH — HgO-Hg(NH, )1 { +2H,0
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7E 420 nm KAT5RZAIMRIC, BT AR RO FE (Absorbance) 5 & R B R E b . Se e B bR I 2R &
A (NH CO)FREETR . FEARAEVE RO 2 B 0N 1 mL 0.38 mol/L I A BRAANIA W, R SE 51 R 1 mL
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Figure 1. UV absorbance curves (a); ammonium chloride standard curves (b)
1 EIMNRSEE N2 E(a); SstnErhzZkE(b)

PL N IR, 300 W AT Aok, FREUBTHIMEILR] 0.2 g, 5 200 mil B LK — RS I e AL 3 2%
o H N EEREBDCMEA R S R GE, T EER K DUORIE SRS R G IR FEE R, T TR RUU(N) i I
AN —E BN, Fal [N 30 3B 50 (N FE /K TR rh ST IR BB B~ 485 . 30 208 fS, 4T TFIR
YT GRE 2 h, B 30 438 A RS S B 34T — IREURE o BORESS RS, FH 1 ml RSV AEAE S AR IR 0.2 ml
2.38 mol/L P91 BRAAAVEAN 0.2 ml AN IRIGR . KA B 10,000 r/min (4% 8 7E B O AL B0 1 min.
SE IS FER AN AT WL 66 FE ORI RO B, R I 2 BN PR A K 420 nmy 1858, FEARAE it 26 1
HH NHRE

2.4, {EHFTIRAE

8 H AR 45 B 7 7= (825 Ultima IV 1) X SHZRAT 54, BL A = 0.15418 nm ) CuKa H 26434,
EHIE 40KV, EHRCA 40 mA IR SR S A0 FRRE S A - S E 20 2 10~90°. K H UV-Vis
JEEETH(3EE ThermoNicolet 22 ] ili&, Cary-5000)F= 4+ i DL H L st g, %83 200~800 nm.
SR AR ARl 0 e A 70 6 Fl A 2P e dE A7 M0k

3. BEREHR
3.1. XRD 4r#h
2 WANIEI 7 B Fe E A ZnO SrmfEALI XRD B . WEFRATLUE i, 40 ZnO [ (L IFE 260 =
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ikAS 4%

32.9°. 34.6°. 42°AbFRILH Zn,05(S04)-7TH,0 FFAERTHIIE[12], 7E 20 = 36° HHILSL T AH ZnO HIAT 914 .
b Fe E & EMIEM, FEMT Zny05(SO,)-TH,O FRAEAT I U4 - 15 B0 IZ T 34 K [13] [14], BiHH Fe BAAH
Zn405(S04)- 7TH,0 KifFiZ Wi I/ . Fe B &5 IR K Fe Y R AEAT 506, 350 Fe Wb bt R ~H AR /N
[15].
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Figure 2. XRD patterns of ZnO composited with the different Fe contents
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Figure 3. UV diffuse reflectance spectrum (a) and band gap diagram (b) of ZnO composited with the different Fe contents
3. TEIEE Fe 84 ZnO ELFIZRING R 5T SEIEE (a)FNBETH EFRE (b)
3@ T EEAE Fe & E M ZnO HIEIMNESRADEIE . ATLAEH, B Fe SRR, WBOL
B AT WG XA 5, HOGW W i B @i i n[16]. 1€l 3(b)4hth 7 E-&A R Fe & &1 ZnO IREHT ]
B, TTLLEH, 24 Fe 4170/ ZnO HIREAT RIS, Wi Fe 08k 1 ZnO E- &1k, §/E T ZnO
BARMARVEH, S 7 AT RO H 58 .
3.3. BULET RO
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BN, RUDGAERT 520 S 4B [17], e fIvEaeBE. A Nyquist HIZknT DUE H, 4:6 HFe H5&
ZnO EALFIFI B IR B BN T4 ZnO, RoR Fe B4 ZnO KRG R 1N, Bahid i
T4l ZnO, LA TFAETIRER S, BEGEWE S TH5EAE T AR E T, LIE . Kl 4(b)
j& Fe 5 Zn Wi M tL oA 4:6 1) Fe & ZnO Ml ZnO 54y - MK, WTLLEH, Fe 5 Zn MK
H LN 4:6 1) Fe & ZnO F14k ZnO I1~F-5 FLAZ(EFB) 4724 0.140 V 1 0.375 V.
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Figure 4. EIS diagram (a) and Mott Schottky curves of ZnO composted with the different Fe contents
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Figure 5. Nitrogen fixation performance of ZnO composited with the different Fe contents
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Figure 6. Nitrogen fixation performance of ZnO composited with Fe pre-
pared under the different drying temperatures
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4, g5ig

1) b Fe & &M, Fe B4 ZnO AL AIRSOGSR BB WG N, By I BLIZHT RN, RSO R
K al WX s, HROE 5 RSN, Fe B4 ZnO ALK LA BT E R B /N, e
FREERRT A Zn0, FHERTFAGETENRAELE S, BESEMES T5EE TEREE T
M Zn 5 Fe MIRMELLN 4:6, HI%&H Fe 4 ZnO AL IE RMERE R IF, NHWKREEIER] T 12.286
ng-gcat .

2) BRI G, Fe B6 ZnO AT FE BRI TR EZ N 90°CHf, Fe & ZnO 1)
pnfs T e g, Fe 4 ZnO HEALFIH NH, MRS Fiik 12.8175 pg-geat 'o 4K THRR A, MEALTTG M4 4
H%, Fe 524 ZnO HIJaffbik BE I MBI

E&InE
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