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SO, emission boundariesSO2HE R
China is one of the countries with the lowest emission
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SO, legislation down to 90 mg/Nm3 O

Netherland

China

SO, legislation down to 200 mg/Nm?3 o
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Our founder Dr. Haldor TopseeZRATTHI G115 N—IE /R « Fo i 2 1
More than 70 years of experience within sulfuric acid
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Haldor Topsoe
A broad VK portfolio
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VK69 references VK69 F4ER 55
More than 120 references today H i 2L 12083 & K H
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LEAP5™ catalysts

Magnifying performance with high SO5; concentration
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Designed for high SO; environments
BT M T SO

More active across entire temperature
range

R EVCE A, S PESE STt

Allows bed 3 to be operated at a lower
inlet temperature

FOVF = RAEBARAE R EE R 34

Additional conversion in bed 3 shifts
the equilibrium curve for bed 4

P = IREALR,  DASE T PRI 117 i 28
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Mechanism of catalytic SO2 oxidation SO,& & N A1
VK-701 LEAP5™ operates with a higher content of Vanadium +5

VK-701 LEAPS™E S VOE EIRE T TAE

SO, SO,

2S0;

(V'0),0(S0,); «——* 2vVO(S0,)? —Z= 2vvoso,(s)
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(V'0),0(S0,),S07 (V'0),0(s0.).0;
- g =
so so,

® (v'0),0(s0,),0*

Source: O.B. Lapina et al (1999). Catalysis Today, 469-479.

Content of vanadium
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V5+ is the active oxidation state
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Superior activity of VK-701 LEAP5™ with high SOs concentrations

VK-701 LEAPST“"E%S%%?E%#FTE%“%E&ME (<3
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Typical 3+1 double absorption operating curve
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Operating curve for beds 3 & 4

A Conversion, %
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Operating curve for beds 3 & 4
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Operating curve for beds 3 & 4

A Conversion, %
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Basis for all Simulations

CEPES

A

1000 MTPD P&/ & —10000/% (47 H)

Sulfur burning B il B2 2% B

11% SO,, 10% O, inlet to bed 1 #<251F—11% SO,, 10% O,
3+1DA 3+1 K

Operating at sea level 3& & {7 T 71 L
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Catalyst loadings for 3+1 converters

3+ BEERUFIRIT TR
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_

SO, emissions in a 3+1DA sulfur burner with 11 % SO,

IRBEp IR E, HERTIKRANNM®WERLT, FRIETEXRMSO2FHHF N

FA RSO,
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Conclusions
iy

 Easy to obtain 400 mg/Nm?3 with standard VK38 & VK48
« JHITVK38. VK48t n] IR 2 2 I SE L 400mg/ m3HE s 1

« Up to 50% reduction of emission_can be obtained with VK69 installed in bed 4

o I EPYRBIAVKOO AL T, W] LAFE_EIA TR EIgHF50%

« Further 30% reduction of emission can be obtained by installing VK-701 in bed 3

 SHIEE S RBHEVKTOV AL, T AR PR HE30%
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CASE STORY 1 - reducing emission with VK69 & VK-701 LEAP5™

R ——iEid B IHVK6E9 & VK-701 LEAPS™ 4L 571 SR HE
Example from North America Jb 3 P H Sz 24

Double Absorption

« Emission had to be reduced in the 3+1 plant from 350
ppm to 160 ppm.

o i ZORER3+ 15 B HISO,HFUM350ppmBE(K 2 160ppm
 Solution: to revamp and install VK69 and VK-701 LEAP5™
o fRIRTTZE: ZEIHVKE9 & VK-701 LEAPS™{# L]

Design specification i i1 & At

« 3+1 double absorption 3+1 ;I
« 2000 MTPD

« 150 L cat/MTPD

. 11.7% SO,

. 9.3% 0,
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« Startup June 2012

CASE STORY 1 - VK-701 LEAP5™

rc:;?:lrir:; Predicted 2 USEEr 2 years
(TOPGUN) (TOPGUN) | (TOPGUN) | (TOPGUN)
Production | 2085 MTPD 2085 MTPD 2085 MTPD | 2065 MTPD | 2060 MTPD
SO, 11.50% 11.7% 11.80% 11.78% 11.95%
Conversion | 99.75% 99.89% 99.92% 99.89% 99.89%
Emission 350 ppm 160 ppm 118 ppm 159 ppm 160 ppm

* During this TOPGUN a leak was detected in one of the re-heat exchangers

 After two years the activity of VK-701 LEAP5™ is similar to fresh
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