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Abstract

When the H:S gas passes through the surface of the nano-Mg0-Fe:03, it is catalytically oxidized by
0 to produce chemiluminescence (CL). In this paper, five different catalytic materials were syn-
thesized and tested. The results show that when the mass of Fe;03 is 15%, the intensity of catalytic
luminescence (CTL) is higher than other different proportions of catalytic materials. As a result, an
excellent H,S sensor was optimized. The CTL sensor has high selectivity, only 14.54% interference
caused by isopropanol, and methanol, ethanol, acetone and the like do not interfere with the de-
termination of H,S. Under the optimal experimental conditions of 230°C, 400 nm, and carrier gas
flow rate of 200 ml/min, the catalytic luminescence intensity is linear with acetone concentration
within 5 to 500 ppm, and the detection limit is 2.8 ppm (S/N = 3), response time: 3 seconds, recov-
ery time: 6 seconds.
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L H,SSAEE TG KME0-Fe 0:RE R, OMALE, F=EMFERIN(CL). EICEBAM T AFFAR
FCLLAEA AR, B RRH, ZFe,03F & (5 L 15%HT, 6 R Y6 (CTL)5& B & T & A F AL He i Ak A4 % .
Bk, RATFFR T —F R H SRS . BCTLARE AR Mk, RAREESE14.54%MT M},
HEE. ZF. ARSI ATIRHSHE. fEEERN230°C, FEHKAN400 nm, HSHFEA200 ml/min
B EER&MT, EBALRICERE SR EAES~500 ppmPl ELMRR, #H F42.8 ppm (S/N = 3),
mi NS TE] . 3FP, PRERTE: 6%,
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1. 5|8

BEERHE IR R R S5 IPuES K. T bIFRFEZERETE, AN A RS K FRERE T,
TEMATR IR IRETE . JFRFIFHHIR IR A [F, B R 2 MRS . Tl A 723 2 B e A 1 R 57
Vi, SRR, R KAIREIEI, R AR 1] [2].

LA (HS) 2 B A SR IA 85K, A TR Z T Esidh, flinf, R, &40/
IKAEFATIE . A& BB GoRFIREAE = HiliE 55 (3] [4] [5] [6], HoS WK FEARMKIS v] LUE 1F T0 3 AU,
EIRER &, B2iL 20 ppm, 25 EURES AP GIE R (2 H,S WREE T 8= T 100 ppm U #E A A XT
Az AME R B fEE(IDLH), el SEOEEE 2 IETI[7] [8]. AMUantt, 4 H,S 52 4% — & i
G TE R ALK IIER T 251 RBIE9]; 1EIBBIBRRRET 24 3R 24k 2% [ B s 7518 21 FE L8 Tk A A FRIR
G RUEA IR, S T AEF=(10]. FrBL, O 7 KRR FE RIS TAE N AR, 5 KPR FE PRIE Tk A =
IR HEAT, WARFEE IR HoS SR Reilad, HA R BT RN, (KT, EHE a0
FE IR AR A TE N

TR HoS trill 28 1+ JLAEr, BT M A S8 1] [12]. S0 E R A 1318468 E 4L
YN AE AR RIS IS BN Z . 8H, B SRS AR TR Y. Y HoS A A
AR, RRERARM R SR S R AR R, K SRS HS WIESHICR ML, BRI 5E RO HoS 1)
Kl AB &R SeAL AR T Hm AR 24, e SR F g . O8F . )RR IR0, IFHE
FL S ZR R B S LA B, REMAAR IR AT AR . Reiln, 7 S0 F A 2 A T 1 B (O 3 e A e 2 B [
Jifl, WEEREFMH TIRZ %577, Mubeen 25 N[ 1515 F UURIE BLBERR GRS FINE9KRRLFIFR T —
PG . AL AT /E I A HyS, AIUER AN 3 ppb, WARZHE ML F] 10 238 ANE, (B, %%
JE S HUAE 25~250 ppb X H,S IKIE R AR R, Frbhizfei& s A EH T3 .

ik, HATATE Fhees. e, REEEMR HS SAEMEKE. 10K ¢ (Cataluminescence) & 73 Hr
IAE [ A A R 2R T R A AR A s B 3l R PP e A B — Rk 2% R OB B [16] [17] [18]. CTL HA ELEME LT M
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RLPUE . BRI RS, RN SRR B R AL T 3R B, 23] KB AN R BR[19], HaS
AL RIS RE R ZE 5, BRI P S B [20]. TV BEREIN CTL AR, R I i i
P A, mEVE R AR AN E BT R AR RO S e AR A 2R RO

A HoS AREE YR G G MRIRT, Sr= A b& o, Pt v — PRl HoS f2 /888 . @il i)
VAL RS (0 AR Ak R i R/ MR ST ), E LS A DU A (i e A Ra e M . R I 9K = Ak
MgO-Fe,0; X H,S BA R AF MM R GIERE, D05 00 S SV U8 B 12 CTL A% J 35 2 A R 5 ST 4
VIR R BRI i . AR IR B R POl AR SEO0 AL, IS E LR IR M U B A R A
FA TS
2. SLEERS
2.1. SERRT SR

BPCL # i 55 1k 2% & 6 Ml & A (b E Bl =B A BT HiE T2 M (H AR T
JEOL-6360LV); DMAX-X HHEATHHMX(H AR ), HES(EZR TDGC2-3KVA); HLHAE IR T4 (L
—1H 101-1A).

MgCl,6H,0, FeCly-6H,0, JREK, LB, 2B T/KELEH A N ek,
22 EHRE

RO R E R B W 1, EFERPYCCRE AR B AR RNE: HEA
A A S 5 R TR N AR AR 1) 8 I AR 2L, I 8 o R e S A A T s B )
EFES RS M B A 22 Th LR AT A ) AR R R SRy e RAKTE
FEI2A 230~620 nm (135 JE I A e B AS I i K B FRAR IS Sefmits 2R DU el A IR B A B R 4 -
HHAEE PMTTE N E SRS, JFilid BPCL LS BT R & HE R ES .
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Figure 1. Experimental device schematic
1. IRRETREE

2.3. HRIBER

KK GRS GIK MgO-Fe,0; &Mk}, 1% Lu 1 BRI R B MgCly-6H,0 5 Fe,05-6H,0 T 100
mL Ferr b, BB B oK A B e IR, FEIN— @ BR &, JRE H B (mol): 428 3 1 S B /R B (Fe™,
Mg*") = 3:1, K TS E T 100 ml (5 DY 2 M Wb I E i E TRk N S Bk M BT 150°C
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AR TR AT gk 4 b, BRI BTG YhiE, JEH Ol 5 X8 T KB R Bk, 12 100°C ik
TR, TR IIRTSRA T S B 5 650 CHBUGE 6 h, & 1 08 MgO-Fe,03 R & # B 5 ) Fe,0; &
XM, MF-x, x ¥ Fe,O3 i i B0 the a1 1 s, a0 At LB 9ok s .

Table 1. Material content ratio

=1 MHESE4Att

e Fe,0; Fe,0; &R SRR R S
B JRE i (g) (mol)
MF-01 1% 0.01 0.0246
ME-05 5% 0.05 0.0241
MF-10 10% 0.1 0.0236
MF-15 15% 0.15 0.0229
MF-20 20% 0.2 0.0223

24. SREMRIEEN LSRR
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Figure 2. The effect of different ratios on cataluminescence

2. NEECEER L & SR

M 2 FEH, BE%E MgO-Fe,0; HAMEIH, Fe,05 KL FIHE N, AHRHEAL K TR IE th 4 F il
Tty 2 Fe O3 JRE T ECN 15%), MXMEALGRE AR K, 24 Fe,O8 i E S EUN 20%I0F, FHXME K
5 1A BT R

2.5. MARISRIE

MEHFIRAERH XRD 5 £ XS, MF-15 5 MF-20 347 RAE, 284810 R 6 MR R AR 5 A .
K] 3(a)#& MF-15 [ XRD 4] 3(b)7/& MF-20 ] XRD [, %] 4(a)s& MF-15 [#] SEM [£] 4(b)/2 MF-20 ] SEM K.
M 3(2) 515 3(b)H AT LA HH MgO #H7E 20 fi°4 36.939. 42.915. 62.307. 74.692. 78.632 HHIFE
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i, 35 JCPDS br#EF H 45-0946 —5; 7E MF-15XRD i[5 3(a) Fe,05 A RBLH 5 AMiE, 15 =%
1 81 JCPDS FrifER A 89-0599 Fisi . 20 fi—3E, 7E MF-20XRD K3, & 3(a)+ Fe,0; BILH 6 4
FRAEVEE, 6 BTIC EE EL A N B Fe,O5 BHEE 2 7 A KC,  [RIIZE ] 3(b)H, £E 260 f75 30.066 HIK 1
W AR /N ORFAE N, 270 #T ik 260 15 JCPDS FrifER B 89-0599 —F, NERRREAH. X TEREREEXS H,S
MIREAG RGN S, A AHCHRIE, it DAHEDN I BR R BEAH B B, s2m | A AR it R e P fe .
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Figure 3. XRD pattern of the material MF-15 (a); XRD pattern of the material MF-20 (b)
[& 3. (a)2& MF-15 #9 XRD [El; (b)=& MF-20 #9 XRD [&]

Figure 4. SEM pattern of the material MF-15 (a); SEM pattern of the material MF-20 (b)
4. (a)z2 MF-15 B9 SEM [&; (b)=2 MF-20 #J SEM &

Kl 4(a) 5K 4b) M EHER E E, WEFRRTCUE H, BRIRGORAM BN, 128 4 ik HUR, 28
MBI SR A K, FW Fe,05 KB 25200 MgO M4 K; AR, #1k MF-20 # MF-15 ¥ in4r#, {HEk
FREEAH I BRI T SR A MR HoS ML R et R, ATLL MF-20 S0 8, (B REH B A 15 14 T

3. EHRNASZWRFHRK
3.1. RS 2%

LL 200 mL/min [T AUEAE A FIR B BB TURIBA OV S, 286 S N SR BE D 230°C, BT
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WAL 400 nm, AL AOGI R M2 . #2555 R R 2R E N 25 ppm, 100 ppm 1 250 ppm B it
MAFHI R EBREE . B 5 FIAF, AL IS 5 5 B b TR R B (R 3 KI5, B3 = 2% i R K T AR A AL,
HAENH,S 3 s FHMEHIDUES, £ 6 s B SIKE BIEELL, RO H,S 1E 1AL BAS by Sos R
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Figure 5. CTL response curves of H,S on composite material

5. LR LRI R

3.2. ELESEEHML

VBV BERE(Anm), R EREE(T), BAMIEL) S R AR EE R R, BT
ZANGRAEXT HaS (100.0 ppm) AR A 638 2 o M7E— i 8 L BRE N, RGN 400 nm
PEWE BT, AR R G AR, B A ) PR X R i K PRI, T U PR I S S
I FEPAAE 400 nm R, BURIE @I, W TR EAE 160°C~260°C G P AR AOGBR AR,

B A I FE R T e AR R R B TR, MR EELE 230°CAEXS ROGIREEEAE R STt =y, (R T S S
WK, BUEEMELL R, BrRLIE SR 230°C R R BIREE .

£ 400 nm JEW FT\ 230°C /SR FERIZAE T, % T HUEM 50 ml/min ] 600 ml/min [5G AEHK)
AL R IETERE, 25 R WA AL R B e 50 5 PR AIK, 76 200 ml/min B BiK 5K, A BAUESE 400 nm JE7
Fr 230°C [ NI EE . 200 ml/min Ny SEB6 et 4 1.

3.3. tgEMR

MEBAETRIR KA T, WHIT T 91K MgO-Fe,O; RIMMEA KOG HrRete, e, AR GIRAE
5 H,S AR ETE 5.00~500 ppm i [l ) 2 RUFLRPER R, KRN 2.8 ppm (S/N =3). ZkPEHFEN: y=
21.234x +236.478 (y NHIXTRIEHRE, x N H,S SARKIKEE), A A% R =0.9981. Kk anld 6 fir
Ny

N T KT MgO-Fe,05 Wit IR AR AR M Sk FEME, ARV AIERAELR AN, A HS
(100.0 ppm) <44, 75 100 h 2 P AEZESEIR 11 70, ARYE 11 il kgl SREHE TH A A X b Aw 224 : 3.63%,
Ui A A AR e Ve R o KAH VR FERI IR, OB, SePORE, TAEA S FORE IURE ftod Nz A& s, kil
ZERYK MgO-Fe,05 MR HoS M f iy, X FHEE. LW SAEE. WEEA —ERmp, PR
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AN 4.48% 3.97%- 14.54% 2.37%, {HFR T RABER KRGS K TR 3 f524h, HAhr=
TG S RBER TIRMEE ) 3 %, FTLLACNER T R AEEZ 4h, HoAth =FhW i B e A HE 5 2 m]
ZWEATE . AT, iR HoS AR I I R .

12000
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Figure 6. Calibration curve between CTL intensity and concentration of H,S

B 6. ERARNRBES H,S IRE MM XL

4. HIBITie

WA THFFE HoS FEE G MK MgO-Fe,O5 bR GHLIR, SEIGWAR e SR A AU i - 1 447 43 dr il
Ko MRS SRR NESH R EEW TN SOy, MRIEFTESCHR, MK 0S5 = A0 5T i = A 1
AR AR (210, HoS AT AE AL W AR A G a4 S, A1 SO , [l I3k ot it o JE] A B 42 400 nm I K B3 4k
A LUERBL, A ESCHR22], S, WK S B RIS A G SRS HS IR TER R, T
JER 2R, (HREBASISO, 5 H,S IKE RLEVEXRR, HRILHEN HS AL LOCHLEI T, &t
A SO, , (EVER MR EHLEE B i 2B i 7

H,S+0, — 3t o H.0—5S0, + H,0+ /v

Table 2. Mixed sample and recovery analysis

= 2. RAMSEEWRS R

P S H Y ks fE (ppm) W fE (ppm) i 2%
H.S 50 53.9 107.8
1 SR 100 — N
H.S 50 49.1 98.2
’ FH 100 S I
HaS 50 513 102.6
’ PR 100 — —_—
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5. B EHmAR

TN T EHHA SARILAZI XS HyS SRR, BCE 1 3 MEAAFIRIE HoS HIR & AR BT
oM. FEAh 1R E R HyS MR A EEECHI T AR 2 Rl —E R0 HS MR RRRCHITI A AFdh 3
&g R HpS AN ERBCHITI AL 3 MRS RS A48 R 2, MERHA UUE HiZ AR a8 3 MR
ERE AR A BT R

6. &t

AR SCR H BRI K Bl % 7 MgO-Fe,0; KB A KL, JEE M T Fe,0; lUEACEL N 1% 5%.
10%- 15%- 20%AN[FIEC B kAL, DA T Hofiifh R et fg, 45 3811 : MF-15 (Fe,O5 i (4 L 15%)
WA R e RE I, HmRGE T e thm . @BV REUEH. IR HoS TELIELLA <
B RS A EEER XL

£ E&WA
KT bR AL ¥ Bh 22330 H (DLBZH-ZJ 2015-12045).
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