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ELEMENTS

OHCNYV

END

SPECIES

0, H,0 NH, NO CO, N,
ANIAY

IREACTIONS !CAL/MOLE

ICO(NH2)2 + H20 => CO2 + 2NH3

IFORD/H20 0.0/

14NH3 + 4NO +02 => 4N2 + 6H20

IFORD/NO 1.0/

IFORD/O2 0.0/

I[FORD/NH3 0.0/

14NH3 + 2NO +2NO2 => 4N2 +6H20

IFORD/NO 1.0/

IFORD/NO2 1.0/

I[FORD/NH3 0.0/

I8NH3 + 6NO2 => 7N2 + 12H20

IFORD/NO2 1.0/

I[FORD/NH3 0.0/

14NH3 + 302=> 2N2+ 6H20

IFORD/O2 0.0/

I[FORD/NH3 0.0/

IHCNO + H20=> NH3+ CO2

IFORD/H20 0.0/

IFORD/HNCO 0.0/

INO + 0.502 => NO2

IEND

(5FPEE)

it

b

(ol S )

3.0E1 0.0 200.0

3236 0.0 11.64E3160.0

5.0E14 0.0 27.02E3 !80.12

3000.0 0.0 17.6E3 172.69

3.315E7 0.0 42.47E3185.24

1.0E6 0.0 13.2E3 !1.0E6

6.478E-3 0.0 7.42

ZISXC#E’JFﬁﬁﬁET—iFEFE SRR R TR H&{n‘ﬁﬂﬁ/\j 7k

nt is the proprietary property of Dongfang Boiler Group Co., Ltd. Any reproduction, distribution and utilization of thi

2

GFANG B

\
=4

DO

Q
=

ER

MATERIAL CATALYST ! V205/Ti02 Catalyst
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s to others by whatev

SITE/'VANADIA/ SDEN/7.3E-07/

! for vanadia/titania, surface area ~ 60-75 m"2/g

! source: Srnak et al., Journal of Catalysis, 135:246-262 (1992)
Lintz & Turek, Applied Catalysis A, 85:13-25 (1992)

[ AH S5 N

V3(S) 1 VA(3+) Reduced vanadium cation
V..0(S)/1/ 1 V=0 Redox site
V5.0H(S) ! VA(5+)-OH Bronsted acide site
V4.0H(S)/1/ ! VA(4+)-OH Reduced acide site
V.ONH4(S)/1/ 1 VA(5+)-ONH4 Adsorbed NH3 surface species
V.ONH3.V.OH(S)/2/ ! V-ONH3-V/(4+)-OH Activated NH3 surface species
V.OH30(S)/1/ 1 VA(5+)-OH30
END

1%

REACTIONS KCAL/MOLE

! adsorption of NH3 on acid sites

! sticking coefficient ~ 0.1

INH3 + V5.0H(S) => V.ONH4(S)

NH3 + V5.0H(S) = V.ONH4(S)

IV.ONH4(S) => NH3 + V5.0H(S) 1.00E+13 0.0 20.0 ! Ir

V.ONH4(S) => NH3 + V5.0H(S) 1.00E+13 0.0 20.5 ! Ir

! activation of surface NH3 species with redox sites

V.ONH4(S) + V..O(S) => V.ONH3.V.OH(S)

V.ONH3.V.OH(S) => V.ONH4(S)+ V..0(S)

I NO removal step (irreversible)

NO + V.ONH3.V.OH(S) => N2 + H20 + V5.0H(S) + V4.0H(S)
2.95E+06 1.0 5.5 !3f

! removal of surface hydroxyl species to form water

2V4.0H(S) => H20 + V3(S) + V..O(S) 3.00E+19 0.0 26.3 !4f

H20 + V3(S) + V..O(S) => 2V4.0H(S) 490E+14 1.0 0.0 !4r

! reoxidation of the catalyst by O2 (irreversible)

02 +2V3(S) =>2V..0(S) 2.00E+18 1.0 0.0 !5f

! adsorption of water on acid sites

H20 + V5.0H(S) => V.OH30(S)

V.OH30(S) => H20 + V5.0H(S)

|3k

END

6.56E+08 1.0 0.0 ! 1f
3.00E+08 1.0 0.7 ! 1f

3.00E+19 0.0 21.6 !2f
1.00E+11 0.0 32.1 !2r

6.56E+09 1.0 0.0 !6f
3.00E+21 0.0 16.5 ! 6r
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Mole fraction NH3 end paint
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