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# FE OAKHIE T MnO/PG A6 I ERARALAE < He® 1M BE S bR He® J5 MnO,/PG 4k 57 iy Fi-A..
ZHLT He Mo | 28 WA R S50 S P O B % MnOL/PG HEAL 79 I R He RS2 . 25 1], MnO/PG
FEAR R B A R G 0 BBk He 19 RE 0 R RsE M, AR RN BE R 210 °C . 453k 6000 b, Hg" ik JE N
80 pug'm™ BIEET 400 min B 49 He® BEBRACRIAFFFE 95% LA L, 50 h BH R REMRERTE 80% i . A Je
() MnO,/PG AL TS HAT B AF MM ER He RE 1, SRR IE By 400 C, /K3 A% MnO,/PG L7
R P AR AN A . AR SR Y MinO/PG AL 77 28 25 S TR AR A BIAG ) T4 w85 X Hg® i FE R B B fi
X#i7 MnO/PG, 7K, F4, WA.

Study of MnO,/PG catalyst for Hg" removal and regeneration

WANG Junwei' WEI Kun' LU Keping® SHI Liming® XU Can'

QOIN Wei' ** ZHANG Jianl® ™
(1. College of Chemistry and Chemical Engineering, Anhui Key Laboratory of Functional Coordination Compounds, Anging
Normal University, Anqing, 246011, China; 2. Anqing Petrochemical Company, SINOPEC, Anqing, 246002, China;
3. State Key Laboratory of High-efficiency Utilization of Coal and Green Chemical Engineering,
Ningxia University, Yinchuan, 750021, China)

Abstract Gas phase Hg” removal by MnO,/PG catalyst was studied as well as the regeneration of
the used MnO,/PG catalyst after Hg” removal in this paper. The effects of Hg’ concentration, space
velocity and regeneration method on Hg” removal over MnO,/PG were investigated. The results
showed that MnO,/PG catalyst had high and stable Hg" removal capability. Hg" removal efficiency
was above 95% at 210 °C with the space velocity of 6000 h™' and Hg® concentration of 80 pg-m™ for
400 mins, and could maintained about 80% for 50 h. MnO,/PG catalyst still had high Hg" removal
capability after thermal regeneration and the optimal regeneration temperature was 400 °C, while the
effect of water-washing regeneration was not obvious. The pre-oxidation treatment of MnO,/PG
catalyst after thermal regeneration was beneficial to improve the Hg’ removal capability of
MnO,/PG.
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MR S 2R K R LR A S I AT L B, SRR EMUR T 110 °C F T 24 h,
H4 780 T 0 I B U1y M A R S AR B O 07 2 1 30—60 H A UKL, 7E N, ZU40H 300 °C R AV 3 2 h, B
PR AR A AR SR FH A BRI 35 5 4 45 MinOL/PG AL 3, AR 38 T 75 i 45 i Ak 5771 (19 MinO,, 119 17 3%
¥ PG SF ARG T Mn(NOsy), i T, SR J5 7E 2 I 2 h, 50 °C T4 5 h, 110 °C T4 5 h, HJ5HKIK
1E N, No+0, 5K 8RS 2 h, B A] #4145 MnO,/PG fii 1k 7112,
1.2 Hg® MBS

MnO,/PG AL Hg® A B8 155 5 56 25 & 18] 1 .
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4 4. ARE Quartz reactor
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Fig.1 Process diagram of Hg’ removal by MnO,/PG

FI AN A NyCEAES) . 0,0 SO, Fl HyO MBI, He' 78R BIEE 74, He' W h
240 pg-m>. LTI BN 0.5 g, [T E K 120—240 °C, SR B8] A 400 min. ) F 0 SR AL (B2 7
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Lumex 23 F), RA—915M &) 75 2% 7% Sk i 4 A0 50 55 SR Hh i Hg® v B2 20045 B SR FH N 4l DR TR B
1B He (¥ Bk, i A FH 268 B b 22 FL TG 1 5 1 W A 4h B2 <. MinOL/PG AL TR I B He 14 R
JTHRBRRCR IR, AR SCH I SE B BRI R 3 Yl S 1 - 35 {20

1.3 AT PR 5L

JBLER He" J5 i MnO,/PG i £k 70 A7 A FK PR FE A=, P26 5 09 A4k 700 - 2 E A IO R Hg® Ay 52
B IELAETE R 1 BTN A9 R R D 36 B AT, AR AR R SR A 100 mL-min' (1) N, K40,
FE Y TR 2 B A IR A (300—500 °C) IR FFIE IR A 2 h, FHE A 10 °C-min".

KV P A e R K B He® J5 19 MnO/PG #EALFIFE 100 mL #EIEIE 5 8 F KRG, Kok IE
R A BB R A T R 5 10 min J5 a8, A S THEAE T 110 ¢ F TR 6 h, RIAE B HAE S W
MnO,/PG L.

1.4 fEALF I FRAE
KA (SEM, JSM-6490LV, H A /A w]) RAEZAK PG Fl MnO,/PG fEAL 1) F .

2 25 545718 (Results and discussion)

2.1 MnO,/PG HEALFI A H L 5%

2 4 MnO, 3 & K 8% Y MnO,/PG L5 i) SEM [ i DL i, PG #ik BA K& i fLik 25
4, {15 MnO,/PG Ak 71 EL A 42 =i 19 He R T B, AU I 16 415 MnO, 78 PG #4k T 1) 46 3%,
i ELA T He® SRR BN He 78 MnO,/PG Ak 5L AW B, 421k

o
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B 2 MnO,/PG LI SEM
Fig.2 SEM morphology of MnO,/PG catalyst
2.2 MnO,/PG fELFIBEEE He 176 14

3 AR MnO, 7 (0%, 2%. 4%. 6%. 8%. 10%) i) MnO,/PG L7 ZER AL 1H < H 400 min
A X He® B9 EBRRCR. AT LA H, 3 0% 1 PG 2 K%F He® B9 M BRRCR AR, A 35% A 4. W&
MnO, i #k i M 2% 3 E] 8%, Hg MM BRI T, X R B MnO, (1) 72k x% He” i BBRAE 2] T 56
HEAE . MnO, 12 58 8% Y MnO,/PG Fii Bk He® M0CR e i, 5 5] 95.9%. Bfi# MnO, 1 2% & (1) 4k 45
Hhn, He® MMBRACR BT T R 53X J& B T MnO, f1 R 5K, MnO, REASEE U 1Y 40 e 24k PG
I, A AT He® MR Ak, P EA B i He BYBEBRZCR . (H MnO, T3k i & it , MnO, 2 % 4=
P | BHZE AR R FLIE, MEASHE AL A A L 2R T RLUT B, BRI T X He® MM RR 40Pk, DA TS5 048 Ak 390 i
Kk Hg" MY RE T A P RE AR 22,

J1 7% %8 MnO,/PG Ak I B B] 45 FH A0 BB H® A 35 1, 7625 3 6000 h', JELEE 210 °C B, ¥ 1 3%
it 8% I MnO/PG AL AT T LR He” 50 h (TH PN SE 58, S5 WKL 4 s, v LUE t, Bl SO
B[R] A ZE K, PG 2R AR B #7215, 50 h B He” BEBRACR B4R 3 T 25% LA, 1l MnO/PG k71— H
PRFF T 5= AR BR He AYTE 1, 50 h i A8 He® B BRECRATITE 80% ZE 47, iX % W] MnO,/PG HEALFIAS L
AL R AR He” By TE R i BB A A 1 1.
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Fig.3 Comparison of MnO,/PG and PG for Hg" removal
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Fig.4 Stability test of MnO,/PG catalyst
2.3 Hg’ W EEXT MnO,/PG JIiiF& Hg® FI5% i
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Fig.5 Hg’ removal by MnO,/PG under different Hg” concentration

2.4 ZSEEXF MnO,/PG Mtk Hg i
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Fig.6 Hg’ removal by MnO,/PG under different space velocity
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Fig.7 Hg" removal capability of MnO,/PG catalyst after thermal (a) and washing (b) regeneration

F 1 500 CHMFAERTE MnO,/PG (1 3 1 BURIAL 25 4
Table 1 Properties of MnO,/PG and MnO,/PG after 500 °C regeneration

T A/ (m?>g ™) FUARFY (em?-g™) FHFLAE/mm
Samples Apgr Vi Daye
MnO,/PG 133.21 0.499 17.10
MnO,/PG-500 71.24 0.538 16.93

& 7(b) NAEKTSTEIE 100 °C T H2E 5 i MnO,/PG AL BV BB He O ERE. 1T LAE Y, /K UEFE
A 5 B9 MnO,/PG AL 7% He® A4 it B4 E 1 881K, 400 min I3 AR = 50% 20 47, 3X 32 WK BeF- 2 i 7
e AN BE A B B He® J5 19 MnO,/PG Ak 55 1 16 1A R0k &2, X o] B 32 B8 il Tk v ad 72 vh & i 45
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Fig.8 Effect of pre-oxidation on Hg" removal by the regenerated MnO,/PG catalyst
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P9 S TE 400 °C YA TR EE T 280 3 AR A - B AL A B B MinO,/PG AL R % He Y Mt B
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3 %518 (Conclusions)
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MnO, 973 HUF Hg" B, Ak,

(2) % Hg" #e B2 AR 25 3 26 AF A F T MnO,/PG HEALFTIRS He B BEER.

(3) A X B BR He® 5 9 MnO,/PG HEAL R B H AR RIOCR & TR BEH- AR, e B A= TLBE S 400 °C. #4
A JE 9 MnO,/PG HEAEFHITS BAT R AP AR He' BIBETT.

(4) Bt He" J5 19 MnO,/PG AL 28 400 °C FACHEA: FIFAE AL AL BE, RIAT 00 2 N Hg” B8 U I
FRHEJ1. MnO,/PG AL RAT 5w B BR Hg® BTG 1k, 17 HLEAT R4 i AR IR BRI M RE.
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