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Fig. 1 Apparatus used for the removal of NO,.
: Catalyst column(¢=5mm, AC=1g), @: column
for the generation of NO, (550 °C) 2Pb(NO3),—2PbO
+4NO0;+ 0,5, @: electrofurnace, @: mantle heater, B:
round bottomed flask (2.75 dm3, 250 °C), ®: NO, de-
tector (mercury meter), @: flowmeter, ®: circulating
pump.
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2.2 FEMRAOEEREE

FOMFEITIE 0.1 mol dm 3 RFREAHERSEEMR K IEE %, A& D
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Fig. 2 Relationship between adsorbed metal and initial
metal concentration.
Adsorption conditions: AC; 1 g/200 cm3 solution, solu-
tions; Pt : H,PtClg, Cu: CuSO, + picolinic acid(1 : 4),
Ag:AgNO; in 0.1 mol dm—2 HNO;, reaction time; 1
hour, temperature: room temperature.

EERPTMBLE ST S LICEDEEECEILIN, /2
AgCl LB ECTELINSC EPHLp 572, Fig. 21T R
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Fig. 11T/R L 72%@E % vy, 4 mmol © NO, % fillit 1 = A1
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OBELIDRCPHREEEDPAKEVEETH 7. THITHL T
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frEINTEY, MEOEIRONLh 7. Tz, ALz#HEF
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Fig. 3 Removal of NO, by activated carbon loading metals

Residual NO: / %

in air atmosphere.

NO, added: 4 mmol, column conditions: temperature;
400 ‘C(blank, AC, Ag/AC, Cu/AC, CuO/AC), 300 °C
(Pt/AC), flow rate; 250—300 cm3® min~!, loading
metal; 3.9% (Ag/AC), 4.1% (Cu/AC), 2.6% (Pt/AC).
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Fig. 4 Effect of air on the removal of NO,.

Column conditions:

loading flow rate temperature
metal atmosphere /cm3 min~! /°C
Cu/AC air 370 400
................ Cu/AC N, 230 400
Pt/AC air 300 300
,,,,,,,,,,,,,,,, Pt/AC N, 470 300
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Table 1 The amount of reaction products of NO,

Products/initial NO, (%)

in gas phase

in activated carbon

SS) Wb EV EA®
NO NO, NOg NH, NO; NOg NHy AN
Cu/AC 1.0 0.8 1.1 0.01 ND ND 0.5 0.9
Pt/AC 0.3 0.02 0.01 0.01 ND ND 0.42 2.8

Reaction products in gas phase were absorbed in Saltzmann solution (SS) or water (W) and those in
activated carbon were eluted with 0.01 mol dm~3 HCI (E). Increased N in activated carbon (AN)
was difference in elemental analysis (EA) between after and befor removal of NO,.

a) Initial NO, is 4 mmol.
b) Initial NO, is 2 mmol.

Cu/AC DB FITIEFRF LD LEKIFOTI NERERE B KSR
Eipo 7oy, SR WEAZESKH(0.37 dm® min—1) DJj R R
(023 dm? min~1) KO KEpocicdbE2O6Nh5. F7o, fix
PR L EHERIC &5 NO OFEITLRIT Oy OFETRE 05T
EDMESNTVDEE E A5, NO; OBREICKH L T RER
BERRDPBN/-CEREZONS. WThICH &, R EER
HFTORFEROBEICIIRELREIRONT, KENICHFEL
225U NO, DIREICK & BRI G2 TwiaswbE2 6N 5.
%7z, 4mmol O NO; ErE#H D Cu/AC I LU Pt/AC O EAE
FZERHP T 10%RE, ERPTINRETH - 70, E5HPICE
B BEED ST HK ECOIZTEERO—EARBEL 72720 &5 2
Lb.

LLEDKRN G, #, ML 5\ I3 Hda 885 L 7 E R
NO, FrEH & L THENFRZRIEL, £/, BROPEL/D
SWI LALLM LR T

3.3 NO, DRISERMDEE

HIEIOR RS, b %\ T He A R L /G R T NO, &
FBETLIENBHOLN LT [P L NO, DiRES N
BIRAE LTI, NOy ORRLETIE, TEERNDORE D S\
BERCEHE L TEERICEESNSZ LAEZONS. ER
HIZ3sF % NOy OERRSARY & L Tid, B LRIGIC L0 4
B9 % HNOg, #EMERIC & %ETERISIC & VAR 5 NO, N,
BRUNH; AE2ON L. 2.4 ITHNITEERWT, EXH
T NO; BrEROKMHF I KU RPOEFLEWEEREL /2
fi k& Table 1 12", Kb OAFYEZ PO NO,; & & H
B 5L, YLy < V/BERICBIE M7z NO i3 Cu/AC T 1%,
Pt/AC T0.3% & DT ThH- 7. KICBNS N/ NO,~ BLU
NOs™ i3 Pt/AC TR I K b T TH 7. Cu/AC Tid 1%
ThY, THERKIED NO; BKFTRELRIEAREI LD
DLEZONS. T/, NHyF 3T HThTh-72. ThbD
#R2 5, NO, HNOz, HNO; 35 X U NHs [35AHHICITIE & A &
ARL T e Rixd 5. EERPOEFRR S w5 L, 1EHR
IZ L BIEER2HDNO,~, NO;~ 5 LUNH, OB HETHT
PTHo7z. Fi, NO BRERBROWEEROTCR I 6/ 5
NIcEHRSEOEMNER, O NO, &EiCx L T Cu/AC T0.9
%, Pt/AC T28%RETH -~ 7. HMFRTHIC 51T B IEHE R O
BEA 106 RESH L aeE25H L, NOy &L THRED DT
FFREWE L UEERICEE SN &b DTN EEZLNS.
INHORERIT, NO; il KU ASAHER L iEERIC K-

O
O
2 [a) 0O
()]
&
E m
O
c) . -
W.. O
20 40 60 80
20/°

Fig. 5 XRD patterns of Pt/AC.
a): Before decomposition of NO,, b): after decomposi-
tion of NO, in air atmosphere, c): after decomposition
of NO, in N, atmosphere, O: Pt.

TEICN)ICETREIL SN/ EARBEL TV 5.

3.4 NO,BREHEDEEDHESIRE

NO, rZEHRDOEIEOFEAREZ A S 0104 572012, NO, B
ERIBOTEMER D XRD %l L 72458, Ag/AC OLEICIE Ag
DY~ 7 DAPBEINANY FIVICR AR R b Nz /.
Pt/AC, Cu/AC ¥ XU CuO/AC % F\ 7= f % Fig. 5—Fig. 7
IZR L7, Pt/AC #7284 (Fig. 5 ICH Pt OV — 7 L
BINLoT2h, NO BREHEOY -7/ 7&D, ZOME
FIIEER DT REL hofo. E— 2 &S OB 1355 SR )N
S B hpBAHWVEIERBEIL LI EERLTED, NOyIZ &
DL SNz Pt AIEMERIC X VBIL I N5 Z L1 & 0 R aikiE
DEALI-EZEZDNS. IR L T, Cu/AC D4 (Fig.
6)1213%, ZEZHTOD NO; FrEHKICIE Cu OV — 7 DiEH1IZ Cu0
BXUCO DY —rPEHEINLH, EFPTRCuBLT
Cu,0 D=7 R@E s N, Cu0 DY — 7 3BE I NLp - 7-.
Cu/AC %25 400 C THET 5 2 12X D CuO AR T
HT EmE2EDESL L, CuO IMENSL S FET H4ET Cu
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Fig. 6 XRD patterns of Cu/AC.
a), b), c¢) are the same as shown in Fig. 5.
O: Cu, V: Cuz0, O: CuO.
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Fig. 7 XRD patterns of CuO/AC.
a), b) are the same as shown in Fig. 5.
O: Cu, V: Cuy0, ©: CuO.
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Catalytic NO, removal by activated carbon loading Ag, Pt, Cu and CuO has been studied. In this ex-
periment, activated carbon from coconut shells was used after washing with 1 mol dm 3 HCl and water.
Activated carbon lording metals was prepared by adsorbing metal complexes (H,PtCls, Cul—picolinate)
or metal ion(Ag™*), followed by heating the activated carbon at 700 °C in N, atmosphere. Copper (1l )
oxide on activated carbon(CuO/AC) was prepared by heating the Cu/AC at 400 °C in air. Nitrogen di-
oxide was generated by decomposition of Pb(NO3), at 550 °C and circulated in a catalyst column packed
with activated carbon (Fig. 1). Nitrogen dioxide was highly removed by Pt/AC, Cu/AC and CuO/AC in
air or nitrogen atmosphere but less by Ag/AC(Fig. 3, 4). After the removal of NO,, very small amounts
of HNO3;, HNO,, NO and NHj; existed in the gas phase and the increase in N—contents on activeted car-
bon was small(Table 1). From the XRD patterns of activated carbon after removal of NO,, it was sug-
gested that the oxidation state of Pt was not changed but the peak height decreased (Fig. 5). On the
other hand, XRD patters of Cu/AC and CuO/AC indicated the presence of Cu, Cuy0 and CuO in air and
Cu and Cuy0 in N, atmosphere (Fig. 6, 7). These results indicate that activated carbon loading Pt or Cu
is a good catalyst for removal of NO, and NO, may be reduced to N, by catalysis of Pt, Cu or Cu,0.



