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CO AL S LA T £ R A T2 N8 L 4 PR PR AR A28 8 CO SR BEM AR . CO, Hob# IR E R &,
TR ALK T & B AR AL W Au/MgO ., Au/CeO, , Pt/ TiO, S HA RIFHY CO URMIA AW HED N H AR & Bk &8
it PR D 20 5 R0 S s R P R OF D RE 0 5 1R B 4 B ROl B 4 B i AR R LA AR (. OMS-2 43 T 0 B9 fk 24 41 B
KMn; Oy » nH: O, B 2t 20N H 7R (MnO, ) 38 o 24 M 19 77 OB i 2 X 2 19— 4EFLIE 254, FLAR 2928 4.6 nm. OMS-2 43 F
i HP A 4R B F (Mn®* Mo Il Mn'™) 2R AWM ST A7, EA B L iy 2 18 f 7L 254, ff 2 A 135 CO ik & b7
P 22 AR SN R S B R AP AR TS O T — 2 B OMS-2 RIS M, W R S 4 BB 40 Cu' ,Co®
Ni*", Zn*" %} OMS-2 $ 42 e #:L) Hernandez 251 (9 BF 58 B 7R . Cu B T MU 10 OMS-2 BoA I i 19 CO i 4k S AL 1 7. Liu
UV, CuO/OMS-2 fig 2 H H CuO/MnOx B & ) CO i1k S0 A0 I g 82 461 A 55 R A L i 45 5 % Cu $84% OMS-
2 AL LB CO Bk A AR 52, SR T T35 2% 1 ) 4 Cu/ OMS-2 A 70 19 37 M3 i85 T35 0 0 ) 4 i AL 7). BT T
Cu/OMS-2 AT WA 5T 32 B2 48 rp 78 i 25 O i A AR WL T (H 4350 0% 1k 20 4 5 80 1) A B T A B3 R f 61 L BT 511 3
A i T 350 400 A b IR A i A AT R S T X TR AGAIR Cu/OMS-2 B CO Ak 4 1k S5 % BLF R+ 3 32 4.

A% T4 530 3R Y TR 125 L Il i ROK B i 4 OMS-2 244, JF 3l i 1 i R BE 2k CuO il % T — &R 51 CuO/OMS-2 fiEfk
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1.1 #EeFHE
1.1.1  OMS-2 Kl %

S 3 BRI 7 ik il & OMS-2 #ifk.

(D FEA A 2.37 g KMnO, il 4.09 g Mn(AC), « 4H, O R4 BHEX 515 .78 80 C ML 4 h.¥Ke i 45 [ 44 F K i 2% 7 1
KB BTG TE 80 “CHLAR R LT, FRCA 400 C 3k 4 b 4Bk 5 h, BIIAS OMS-2 ik B BARiC A S OMS-2.

(2) B39 R EL 19.8 ¢ MnSO, « H,O % A 67.5 mL EB F /Ko, 3B BE 24 1.75 mol/L ¥ AFREL 13.3 g KMnO,
WA 225 mL X KPR 0.4 mol/LIEW BAEAWHIRE T AW B BT MAB W A L WA 6.8 mL ¥
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HNO; KR A WAE 100 °C MR M 24 h 55 58 Uik, BT A3 A FEL20 “C T )5 T 400 “CHBEE 5 h, AIHI#5 OMS-2 24K, #Rid
J9 R-OMS-2.

() KA FREL 3.22 ¢ KMnO, I A 100 mL &5 F/KBL &R AL FRHL4.96 ¢ MnSO, « H, O Jil A40 mLZ% B /K B il
W BAERIZIEPET AR A S BIRG BB SE B 20 BT 5 N 1R 554K R I 48 h . 160 °C K 34 I
24 h, P S UTVE 2 3 Uk VRS A 120 “CHLAE b T3k 1% . FEFE400 “CHEESE 5 h, BIAR OMS-2 #4518 H-OMS-2.

1.1.2  CuO/OMS-2 Iyl %

A RILL S-OMS-2 . R-OMS-2 #1 H-OMS-2 R # &, L Cu(Ac), » H, O Jg 4 ¥, SR FHI B I8 0 B i 4 AL 7). CuO gk i
10.0 % (BT 30 B AR B . FRHL 0.28 g Cu(Ac), » HLO A 10 mL EB TKH A 1.0 g OMS-2 #4& B $E 30 min 57k
B 24 hoBIR A WIAE 70~80 CAKBHZET ARG A 120 CHA A T4 6 h 8 BT 5 144k 52 /3 BF B8 )5 T 400 “CHEEBE 3 h, BV
5 CuO/OMS-2 ffEfk 5.

1.2 EAFIHRIE

P4 9 b 3 8 AR (BET) I 1 75 25 [ Micromeritics 2 8 ASAP 2020 #IW B 1 3647 LA R W B BT 76— 196 °C Rl
5E R T8 [E Bruker-axs 24 ® D8 ADVANCE % X S 26 fi1 S AL (XRD) I 5 # 1Y fi A 2574 - Cu Ka (A =0.150 64 nm) T,
R 40 kV, B 40 mA IR 20=10"~80°.ffi | H A& JEOL 24 &) JEM-2100 %% 5 B, + & i 45 ( TEMD R AR 2K
HAEE CuO HEAL ] A9 T 55 5 AE 1 4k 751 38 T 0 Z I %€ 76 35 [ Thermo Fisher Scientific 24 7 ESCABAL 250Xi # fig i 1% (XPS)
EFEATL LA C 1s (284.8 eV) I UER IE 45 & fE P ¥ FHE B I (H,-TPRO SR ZE A H MR sl R Pt 7. AR R & R4
B 5% Hy +95% Ap) Bt 30 mL/min, FHREFE 10 °C/min, i T B4 DU 25 46 00 S <HFE M 15 5
1.3 fEeFFEENE

R B AT D R N AR Gd 9 mm) PR AL T 2E CO UMk S 17 v 9 4 Ak 3 M L i A6 3R A 100 mg(40~60 HD il AR
HIH 20% O, 5 80%N, MAEIRE.TE 250 ‘C FIHILALFE 1 h, Y B4 (IR BEEFE R 25 °C LI Al AMERA BN 1%
CO.20% O, 5 79% N, MiRAS 7453 30 000 mL/ (g « b FHEAT RN 2R GC-9160 A0 (335 AW (i BR AR 43 B A s 28
A TELR 53 /1 R B 1S

2 HR5UE
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& 124 OMS-2 il CuO/OMS-2 115 N, W Bl Bt 45 22 BT A #E S HE P/ P, <<0.05 IR FEAL , 2 B W] W19 N, WERHAT 2, 3%
WIRE G P AEAERL s 7 P/ P >0.5 @ A S 9 H3 B 5 36, R IR S A ZE A L. 3R 1 28 OMS-2 4K 22 671 2% CuO i 1k 71
4 b 2 T AR FL 45 4 B 480 T L L a4 et OMIS-2 #0011 H 326 T ARURT FL AR BV 8 K5 o 181 AH 0 1 46 SSOMIS-2 1 36 T AR e
K120 m* « g ) B KT B R R-OMS-2 Rk #k 19 H-OMS-2. 55 41, [ A 3% 1 4 SSOMS-2 By L AR Bt 48 K (&4
0.42 cm® « g .3 CuO J5,OMS-2 B L7 FEA MR EE A4S, (H B 26 18 BUR FL AR B8 st/ , i 7T /6 5 16 PE 41 40 782 OMS-2
FLIE b fa o R
2.2 XRD 1 TEM £ &

2 AT, R 4 B9 OMS-2 ¥14E 20=12.6°,17.9°,28.7°,37.5°,42.0°,50. 1°Fl 60.1°4k H BL MnO, DU J7 i T 25 44 19 7 55
W (JCPDS 29-1020) , F W il & i) OMS-2 HA7 45 & R4 19 /AT A L Min O JFL I8 25850 5 A R 1 45 S-OMS-2 19 XRD R 1 4%
B 5R BERCES , ULA B AL SSOMS-2 (9 45 i BE /D o T oAl 7 15 1 4 OMIS-2 (¥ 45 &b BE AR W 88 5. 31 Cu J  OMIS-2 1T 5 1 1)
S A BT AR B BE A 2 VAR T4 A\ T AL TE 5 A B0 R AIF 18, R W] CuO/OMS-2 BEFR- FF OMS-2 [ B 2544 , 7 3% Cu Jf:

R OMS-2 [ 45 #9.CuO/H-OMS-2 7£ 20=235.5"H1 38.7°4b £ BL X} i CuO 1 (002) F1 (111) f 1 A7 4F 06 , i CuO/S-OMS-2
Hl Cu/R-OMS-2 X i CuO BYAT W EIAR 55 , 2 W] CuO PORLAR /1N, J2 8 43 U OMS-2 K 1 19.OMS-2 24K I CuO Bk K/
2 BT REE B T ORF 5 k4 OMS-2 1 b 2 T AU FLAR BUR TR BT 5 1R 9. [ AH 0 S-OMS-2 11y B 3% T BUR FL AR BUR R A5 A
FHGPEA 4 CuO M SR 2R CuO RYBURLE/N B 3 .

& 3 3 OMS-2 #44 Je i 84k 0 i TEM &L B A SSOMS-2 B R 450, 4240 5 nm, K F7E30~50 nm 2 [f].R-
OMS-2 #l H-OMS-2 R B 4 RIE S A3 0 K E AR 2 57 . R-OMS-2 WK E 2125 300~400 nm, i H-OMS-2 1
K25 100~600 nm. 4% CuO J& , OMS-2 [ SRR AE A B A8 4k, iX 5 XRD RAEM W & W] f 4 CuO R OMS-2
H 4.

2.3 XPSER

MWFE 2 Fil, CuO/S-OMS-2 Fl CuO/R-OMS-2 £ ifi Cu &t L & Cu/Mn 23k, R 71 3 CuO 7£ OMS-2 F 1l L1
A3 OB BE 2 ABL. 5 T PSR A B, Cu/H-OMS-2 &0 Cu BT (5 9 BB L B Cu/Min B 3545 468 MR B8 185 i, & B 7 20 CuO 2
OMS-2 i & 4.
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%£ 1 OMS-2 1 CuO/OMS-2 WALEHIS

e RER/(m? < g D) FLARB/ (em?® + g7 1) fL##/nm
S-OMS-2 121 0.42 15
R-OMS-2 86 0.43 20
H-OMS-2 59 0.16 12
CuO/S-OMS-2 91 0.35 16
CuO/R-OMS-2 76 0.37 19
CuO/H-OMS-2 40 0.13 12
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Bl 1 OMS=2 i CuO/ONS-2 (1 N, B - I B 5 i (e} Cul/R-OMS-2; (1) Cu0/11-OMS-2,

2 OMS-2 A Ca/ONS-2 (1 XRD ]
&£ 2 CuO/OMS-2 RYRMETTE AR

B i Cls/% K2p/% 01s/% Mn 2p/%  Cu2p/% Cu/Mn
Cu0/S-OMS-2 10.3 2.9 56.1 24.0 6.7 0.27
CuO/R-OMS-2 10.1 2.8 55.3 25.0 6.8 0.28
CuO/H-OMS-2 12.0 2.6 53.7 23.7 8.0 0.35

Bl 4(A) 3 CuO/OMS-2 1§ Mn 3s 35 [El.Mn 3s W15 IR 45 G BE 2 (AE)D Y 4.8 eV £, 545 MnO, (AE =
4.8 eVEN , KW CuO/OMS-2 th Mn B E BT +H4 4.8 4(B) K CuO/OMS-2 By Cu 2p LK .IE 934.5 eV il 954.2
eV AT B FAJE T Cu 2p5 Al Cu 2p . 1 U5 TTE 7 245 4 B (944.3 eV 962.5 eV) L HEF B B i (1 T & (shake-up) I,
F B CuO/OMS-2 KA K Cu EHLA+2 ML EED.
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(A Mn ds (0 Cu 2p

. /-—-"\ Cu 2p, .. v
(e} il : Ca 2p..
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() Cuf)/SOMS-21 (b) CuO/R-OMS-2 2 (e) Cull/H-COMS-2.
(MM 3 (B)Cu 2p

B4 Cul/ONS-2 (17 KPS ik

2.4 H,-TPR £ R

I 5 F i il £ OMS-2 ¥7E 250~400 °C i Py 2 31 1 P A S0 B0 i) 38 )50 , E 1159 )8 T MnO, /Mn, O3 —>Mn; O, —~
MnO B3 B JEDY A3 CuO J5 T8 F OMS-2 B RRAE 3 J5 06 B b 28 56 31 1) I TR 7 1) 16 B 67 28000 CuO i Bl S 36 7 580 i
PR E A A TR T IR AT R L 7E 130~300 CHEFINIEA 2 MR MR R 170 CAA MM T FIEHE T 5
S A A SR A LR A R A B CuO 3R R, T 250 °C 22 47 11 340 06 D) 0 )8 —F 55 i 40 T 00 R A T 2 355 1) 8 R SR CuO
BYIA 5180 CuO/S-OMS-2 Fl CuO/R-OMS-2 H1 CuO I3 JE L 170 °C 224 838 J5 06 S 3L i CuO/H-OMS-2 H# CuO 1) I
250 “CZA M FIE R £ X 5 XRD fl XPS £AEMH Y & . %P CuO/S-OMS-2 Fl CuO/R-OMS-2 1 CuO FURLAR /N J2 5 40 1K
1 OMS-2 £ LAY, 1 CuO/H-OMS-2 N B CuO 7 OMS-2 F 1 B ) & 4.

2.5 CuO/OMS-2 {4k CO | Iz i 14 &

Bl 6 S OMS-2 g/ Je HA1 2k CuO AL L CO E Ak RNt fiE. KB 4% OMS-2 1) CO EALIE ALK, T (CO 5E 42 7%
IR B TE 130 CLL F 3B 2% Cu J5 AL I B 355, T FE % 100 °C LA F (CuO/S-OMS-2,CuO/R-OMS-2 F1 CuO/H-
OMS-2 43312k 70,80 #1 90 “C). M\ BET # H,-TPR 5 R F . 488 54 CuO 2 i 4 1h 70 1) Lh 2= T AR AN AL AR FRA i B AIE (R4
e L O A AL A AL B SRR 7 Xia ZED AR, Cu? T B4 OMS-2 J5 REZE AL ) I Cu-O-Mn Mi i, B3 TR 5 Cu-O-
Mn A7 P TR B, DT 0 325 2038 T R 70 1) S AH O D B O 0 35 4 R T AR R TR L8 — 2B A T R B, OMIS-2 AR 1 i 4%
Pt H AR Cu LT L CO Bk M BE A B K mi . Ko, CuO/S-OMS-2 LA I i 4k & #4 . L TEM #1 BET 45 R &
L AR SOMS-2 gk ik 45 4 HLELAG 450 K i B 28 1 AL B A5 T2 IR 22 119 25 T e 56 o2 1 R M 467, 1 38 B3 T fk 500 3 CO
M O. 62 . Herndndez %1 418 , CO AL N EZETE Cu-O-Mn F i & 4 19, XPS Al H,-TPR 45 5 WK, ik 7F S
OMS-2 | Cu F % LL/NEURL B 55 43 B CuO JE R AETE . CuO/S-OMS-2 8 K 14 [ 22 18 AR % 85 B 40 A0 CuO BB CO &4k 2 I
B AT R AL T £ 1) Cu-O-Mn 1 L i CuO/S-OMS-2 #EAL 7 B AT 855 1 CO Ak = 0 3 1.

100 F Sefum B by
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e /e
() S-ONS-2 5 (b R-OMS-2; (e -ONS-2; (d) Culy/5-0M5-2; (e} S-OMS-2; (b} R-OMS-2; () IFOMS-2; (d) Cul/S5-0MS-2;
() Cul)/R-OMS-2; () CuO/H-OMS-2, (e} Cull/R-OMS-2 (1 CuO/]-OMS-2.
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45 7 X OMS-2 19 45 7 FIE S50 52 W 48 L B AR s SSOMS-2 S g K AR AR T 800 L &5 0 A L L 6 T AR OR U B T 7% 1t 41 4y

B £ 25 RN 43 15, T 1 R R-OMS-2 FlK #ivik: H-OMS-2 ﬁ%fﬂdzfﬂwdi%ﬂ‘éﬁﬁ BE L H R AN OMS-2 il 45 77 v % Hi fa
# Cu i1k CO EAL R B3 K . CuO/S-OMS-2 B AT I & AL 16 v X AT fE 2 O CuO/S-OMS-2 B8 R LT R 3 &
B A Do B D B 0 B CuO 245 T 245 A F CO &AL ML A Cu-O-Mn ﬁfﬁ.
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Fly ash adsorption efficiency of lead ions under
different environmental conditions

Zheng Mandi'?, Xiong Heigang’, Yi Yuanrong'

(1.College of Resource and Environment Science, Xinjiang University, Urumqi 830046, China;
2.Key laboratory of oasis ecology of ministry of education, Urumqi 830046, China;

3.College of Art and Science,Beijing Union University,Beijing 100083, China)

Abstract: Taking advantage of lead nitrate reagent simulated as wastewater containing lead ion, this used fly ash as the
adsorption material. The purpose of this study is evaluating the influence of efficiency of lead ion absorption about five factors,
such as adsorption time, pH, temperature, ash content and ion concentration, and fitting out the best adsorption model under
different conditions. The result of single factor analysis showed that the efficiency of adsorption was the best in the experimen-
tal condition of 90 min adsorption time, pH=6.0, 50 °C, 5.0 g fly ash or 30 mg/L ion concentration, which was more than
98%. The best fly ash adsorption equation was modeled by adsorption time, pH, ash content as quadratic polynomial, and re-
gression coefficient R* were all more than 0.83. The highest precision of temperature equation was using the form of cubic poly-
nomial, regression coefficient R* was 0.86; and the equation of ion concentration fit in logarithmic form was the best and the
value of R* was 0.93. In the experiment, the value of R? of the Langmuir model was more than Freundich model of 0.602, so

the Langmuir monolayer adsorption model was more suitable for process of absorbing lead ion.

Keywords: fly ash;the adsorption rate;lead;adsorption equation
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Effect of OMS-2 support preparation technique on
CO oxidation of Cu/OMS-2 catalysts

Tang Qinghu, Wang Xiaopei, Xie Xiaopei, Zhao Peizheng
(School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract : OMS-2 supports were synthesized by three different methods, and a series of CuO/OMS-2 catalysts with CuO
loading of 10.0 t% (mass fraction) were synthesized by the impregnation method. The synthesized catalysts were characterized
by X-ray diffraction, N; adsorption, transmission electron microscopy, X-ray photoelectron spectroscopy and H,-temperature
programmed reduction and their catalytic activities for CO oxidation were evaluated on a continuous flow fixed-bed reactor.It
was found that the SSOMS-2 synthesized by the solid phase method with nanorod morphology has a lower crystallinity but a lar-
ger specific surface area, whereas, the OMS-2 by the refluxing method or the hydrothermal method with needle-like or fibrous
morphology shows a higher crystallinity but a lower specific surface area. The synthesized method for OMS-2 has a great effect
on the catalytic activity of CuO/OMS-2. The CuO/S-OMS-2 catalyst exhibited the highest catalytic activity for CO oxidation.
The superior catalytic activity observed on CuO/S-OMS-2 is probably associated to its larger surface area, more lattice defects
as well as highly dispersed CuO species, which can provide more Cu-O-Mn interfaces for CO oxidation.

Keywords: OMS-2; Cu; COj; catalytic oxidation; supported catalyst
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