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Cleaning of Exhaust Gas by Cupric Oxide and Reduced Copper

Tamotsu YAMADA¥*, Yoshiharu Masaoga**, and Kiyoko Suzukr#r*

(Received September 18, 1976)

In order to get the fundamental feature of processing to clean the
exhaust gases from moter vehicle or combustion furnaces, the oxidation
of carbon monoxide, hydrocarbons, and free carbon over heated cupric
oxide and the decomposition of nitrogen oxides over heated reduced
copper were examined by using a differential thermal analysis. And
the removal efficiencies of these gases were determined.

Carbon monoxide oxidation commenced at 150-160°C and reached
to a maximum at the temperature of 300-305°C, and its removal
efficiency was over 98% at the temperature higher than 350°C.

Hydrocarbons began to be oxidized at 230-250°C, and the oxidation
was well marked at the temperature of 330-340°C, and its removal
efficiency was over 80% at the temperature over 350°C.

Carbon was oxidized like hydrocarbons.

Nitrogen monoxide was decomposed over reduced copper at 70°C
producing Cu,O and then Cu,0 at 180°C and CuO at over 200°C. Nitrogen
dioxide was adsorbed over reduced copper at 30°C, and then was
decomposed like nitrogen monoxide, The removal efficieney of nitrogen

oxides from exhaust gas went up to 100% at 200°C.
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Fig. 1 Arrangement of differential thermal
analysis. 1, DTA senser; 2, glass tube;
3, electric furnace; 4, pyrometer; 5,

lense; 6, camera; 7, galvanometer.
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Fig. 2'Apparatus for measuring the efficiency.
1, glass tube; 2, electric heater; 3, gas

flowmeter; 4, sampling glass bottle.
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Fig. 3 Apparatus for preparing reduced copper
and examined the reaction between
copper and nitrogen oxides.
1, reaction tube of glass; 2, electric

heater; 3, glass tube for insulation;

4, porcelain boat; 5, washing bottle

with 10% caustic soda.
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Fig. 4 DTA curves of carbon monoxide oxida-

tion. (Nos. indicate the species of the

cupric oxide)
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Fig. 5 DTA curves of hydrocarbon and free
carbon oxidation. (Nos. indicate the
species of the cupric oxide)
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Table 1 Change in weight and color of the reduced copper in the reduction of

nitrogen monoxide.
Color of

substance Product Temperature Time of

taken (gr) obtained (gr) (&) reaction (min) product
0.1713(Cuw) 0.1944 (A) 140 30 dark green
0.1944(A) 0.1976 (B) 230-240 30 black

(A) indicates CusO, (B) indicates CuO

X Bp»5, Cu,0 & Cul DESYDIZ Cu,0 it

N Tartar 5DV 5 NO, O Culif~DOREZF LEAL BN
%, DERINE 70°C ihn # 3 % L EREIERL
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U, 70°CTiCu,OicEbt 51, 180°C T Cu,O icE
b b, 200°CL T CuO KBk E BN b D =%

Table 2 Change in weight and color of the reduced copper in nitrogen dioxide.

Substance Product Temperature Time of Color of
taken (gr) obtained (gr) ©C) reaction (min) product
0.1084 (Cu) 0.1355 (C) 30 60 brown
0.1355 (C) 0.1529 (D) 70 60 dark green
0.1529 (D) 0.1579 (E) 180 60 dark brown

(C) indicates CuO which absorbed NO,, (D) indicates Cu,O,
(E) indicates Cu:O.
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Table 3 Removal of carbon monoxide over heated cupric oxide.

Conc. of CO Reaction Space velocity Unchanged Removal
(ppm) temperature(°C) (hr1) CO (ppm) efficiency (%)
10000 200 1040 500 95.0

225 1515 85 99.2
265 1660 0 100
300 2040 0 100
350 1515 0 100
Table 4 Removal of hydrocarbons (HC) by cupric oxide.
Conc. of Reaction Space velocity Unchanged Removal
HC (%) temperature(°C) (hr-1) HC (%) efficiency (%)
0.65 300 420 0.14 78
0.65 350 470 0.13 80
0.65 400 750 0.14 78
0.77 350 790 0.10 87
0.77 350 1660 0.10 87
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Table 5 Removal of nitrogen oxides (NO,) by reduced copper.

Conc. of Reaction Space velocity Unchanged Removal
NO: (%) temperature(°C) (br-1) NO, (%) efficiency (%)
100 250 4200 0 100
400 150 100 50 88
400 250 2060 40 90
400 300 3000 0 100

Table 6§ Removal of carbon monoxide (CO), hydrocarbons (HC), and nitrogen oxides
(NO,) from moter car exhaust gas.

Conc. of Reaction Space velocity Conc. of un- Removal
gas temperature (°C) (hr-1) changed gas efficiency (%)
CO, 0.65% 250 2130 0.019% 98
300 1780 0.00 100
HC, 0.07% 250 2300 0.025% 64
300 1940 0.013 81
400 1450 0.010 86
NOg, 100ppm 250 1060 0ppm 100
300 1830 0 100
DO B,
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