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(57) ABSTRACT 

The present disclosure relates to an apparatus and a method of 
post-processing exhaust gas for removing Sulfur oxides, and 
more particularly, relates to an apparatus and a method of 
post-processing exhaust gas for removing Sulfur oxides, in 
which exhaust gas is produced when fuel is combusted in a 
diesel internal combustion engine and the exhaust gas is puri 
fied by the apparatus for post-processing exhaust gas, and in 
this case, Sulfur oxides (SOX) is produced and stacked in a 
catalytic device (diesel oxidation catalyst (DOC) and selec 
tive catalytic reduction (SCR)) equipped in the apparatus for 
post-processing exhaust gas during a process of purifying the 
exhaust gas, and the Sulfur oxides is removed. 
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EXHAUST GAS POST PROCESSING 
APPARATUS AND METHOD FOR SULFUR 

OXDE REMOVAL 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This present application is a continuation of and 
claims priority of International Application No. PCT/ 
KR2014/008389, filed Sep. 5, 2014, which claims priority of 
Korean Application No. 10-2013-0106585, filed Sep. 5, 
2013, the contents of which are hereby incorporated by ref 
erence in their entireties. 

FIELD OF THE DISCLOSURE 

0002 The present disclosure relates to exhaust gas post 
processing for removing Sulfur oxides, and more particularly, 
to an apparatus and a method of post-processing exhaust gas 
for removing Sulfur oxides, which are capable of removing 
sulfur oxides (SOx) that is produced and stacked in a catalytic 
device (diesel oxidation catalyst (DOC) and selective cata 
lytic reduction (SCR)) equipped on the apparatus for post 
processing exhaust gas during a process of purifying exhaust 
gaS. 

BACKGROUND OF THE DISCLOSURE 

0003. In general, when fuel is combusted in a diesel inter 
nal combustion engine using oil fuel, exhaust gas is produced. 
The exhaust gas contains a harmful material having a gas 
phase, Such as a carbon monoxide (CO), hydrocarbon (HC), 
and a nitrogen oxide (NOx). As a technology for removing the 
harmful material, an exhaust gas post-processing apparatus is 
used. A catalytic device is used in the exhaust gas post 
processing apparatus. The catalytic device includes a selec 
tive catalytic reduction (SCR) device and a diesel oxidation 
catalyst (DOC) device. 
0004. The SCR is a technology for oxidizing a nitrogen 
monoxide (NO) in the exhaust gas to a nitrogen oxide (NO) 
by using a dielectric barrier discharge (DBD), and then 
removing the nitrogen oxide (NO) by adding aurea-aqueous 
Solution. 
0005. The DOC is a technology for oxidizing a hydrocar 
bon compound (HC) and a carbon monoxide (CO) in the 
exhaust gas to harmless water (HO) and carbon dioxide 
(CO). 
0006. In the meantime, a part of an oxidation reaction 
generable in the catalytic device (DOC and SRC) may pro 
duce an undesirable product, and a reverse effect may be 
actually generated in an effect of a catalyst. For example, 
Sulfur oxides may be produced and stacked on the catalytic 
device. More particularly, a sulfur dioxide (SO) is oxidized 
to a sulfur trioxide (SO) and the sulfur trioxide (SO) is 
bonded with vapor, so that Sulfuric acid (H2SO) in a gas state 
may be produced. The sulfuric acid vapor is bonded to other 
vapor to produce Sulfuric acid particles detected as particles 
when the exhaust of the total particulate matters (PM) from an 
engine is evaluated. The Sulfur oxides may hinder an oxida 
tion activity of the catalytic device. Accordingly, it is neces 
sary to appropriately remove the Sulfur oxides. 
0007. In the meantime, in the existing technology for 
removing Sulfur oxides, it is known that when a high tem 
perature environment of 600ccordingly, it is necessary to 
appropriately removeprogresses. 
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0008. However, in order to create a high temperature of 
600 of 600ccordingly, it is necessary to appropriately 
removeprogresses.ected as particles when the exhaust of the 
total particulate matters (PM) from an engine is evaluated. In 
the meantime, Sulfur or Sulfur oxides component may have a 
different adsorption and desorption characteristic with 
respect to a catalyst according to the kind of catalyst and the 
form of sulfur oxides. For example, under a specific tempera 
ture environment, a specific sulfur oxides is removed, but 
Sulfur oxides having another characteristic may not be 
removed. Accordingly, a uniform regeneration and control 
when the catalytic device is regenerated has a limit in remov 
ing Sulfur oxides. 

LITERATURE OF RELATED ART 

0009 Patent Literature 1: Korean Patent Application Laid 
Open No. 10-2008-0021123 (Mar. 6, 2008) 

0010 Patent Literature 2: Korean Patent Application Laid 
Open No. 10-2010-01 16898 (Nov. 2, 2010) 

0011 Patent Literature 3: Korean Patent Application Laid 
Open No. 10-2006-0054423 (May 22, 2006) 

0012 Patent Literature 4: Korean Patent Application Laid 
Open No. 10-2006-0002178 (Jan. 9, 2006) 

0013 The discussion above is merely provided for general 
background information and is not intended to be used as an 
aid in determining the scope of the claimed Subject matter. 

SUMMARY 

0014. This summary and the abstract are provided to intro 
duce a selection of concepts in a simplified form that are 
further described below in the Detailed Description. The 
Summary and the abstract are not intended to identify key 
features or essential features of the claimed subject matter. 
0015. An object of the present disclosure is to provide an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, which is capable of removing sulfur oxides by 
differently controlling a regeneration cycle and a desorption 
condition according to the kind of sulfur or sulfur oxides 
adsorbed to a catalytic device when creating a high tempera 
ture environment so that a desulfurization operation is per 
formed by injecting fuel to the apparatus for post-processing 
exhaust gas. 
0016. A technical object to be achieved in the present 
disclosure is not limited to the aforementioned technical 
objects, and another not-mentioned technical object will be 
obviously understood from the description below by those 
with ordinary skill in the art to which the present disclosure 
pertains. 
0017. In order to solve the technical problem, an exem 
plary embodiment of the present disclosure provides an appa 
ratus for post-processing exhaust gas for removing Sulfur 
oxides, the apparatus including: an input unit configured to 
receive one or more elements of operation information of a 
vehicle among an engine operation time, an engine fuel con 
Sumption quantity, a vehicle trip distance, and Sulfur oxides 
produced quantity; a memory unit configured to store a first 
operation information value for processing Sulfur oxides and 
a second operation information value for processing Sulfur 
oxides, wherein the first operation information value and the 
second operation information value are generated by evalu 
ating the operation information received from the input unit; 
a first processing unit configured to determine whether the 
first operation information value stored in the memory unit 
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reaches a predetermined first reference value, and command 
a low temperature control when the first operation informa 
tion value reaches the first reference value; a second process 
ing unit configured to determine whether the second opera 
tion information value stored in the memory unit reaches a 
predetermined second reference value, and command a high 
temperature control when the second operation information 
value reaches the predetermined second reference value; and 
Sulfur oxides removal operating unit configured to remove a 
first sulfur oxides by heating a catalytic device under a first 
temperature condition when the low temperature control 
command is generated from the first processing unit, and 
remove the first sulfur oxides and a second sulfur oxides by 
heating the catalytic device under a second temperature con 
dition when the high temperature control command is gener 
ated from the second processing unit. 
0018. The first processing unit may initialize the first 
operation information value of the memory unit after the low 
temperature control command is generated, and the second 
processing unit may initialize the second operation informa 
tion value of the memory unit after the high temperature 
control command is generated. 
0019. When the second processing unit initializes the sec 
ond operation information value of the memory unit, the 
second processing unit may initialize the first operation infor 
mation value of the memory unit together. 
0020. In the sulfur oxides removal operating unit, the first 
temperature condition may be 400 enerated.er and the second 
temperature condition may be 600° C. or higher. 
0021. The predetermined first reference value may be 
smaller than the second reference value. 
0022. The apparatus may further include a manual control 
unit configured to generate a high temperature control com 
mand, in which when the high temperature control command 
is generated from the manual control unit, the first Sulfur 
oxides and the second Sulfur oxides are removed by heating 
the catalytic device under the second temperature condition, 
and the first operation information value and the second 
operation information value of the memory unit are initial 
ized. 
0023 The first sulfur oxides may include ammonium sul 
fate ((NH4)2SO), and the second sulfur oxides may include 
copper sulfate (CuSO). 
0024. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides a 
method of post-processing exhaust gas for removing Sulfur 
oxides, the method including: an input operation of receiving 
one or more elements of operation information of a vehicle 
among an engine operation time, an engine fuel consumption 
quantity, a vehicle trip distance, and Sulfur oxides produced 
quantity from an input unit; an evaluating operation of gen 
erating a first operation information value for processing 
Sulfur oxides and a second operation information value for 
processing Sulfur oxides by evaluating the operation informa 
tion received from the input operation; a first command 
operation of determining whether the first operation informa 
tion value evaluated in the evaluating operation reaches a 
predetermined first reference value, and commanding a low 
temperature control when the first operation information 
value reaches the predetermined first reference value; a sec 
ond command operation of determining whether the second 
operation information value evaluated in the evaluating 
operation reaches a predetermined second reference value, 
and commanding a high temperature control when the second 
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operation information value reaches the predetermined sec 
ond reference value; a first removal operation of removing a 
first sulfur oxides by heating a catalytic device under a first 
temperature condition when the low temperature control 
command is generated in the first command operation; and a 
second removal operation of removing the first Sulfur oxides 
and a second Sulfur oxides by heating the catalytic device 
under a second temperature condition when a high tempera 
ture control command is generated in the second command 
operation. 
0025. The method may further include: initializing the 

first operation information value after the low temperature 
control command is generated; and initializing the second 
operation information value after the high temperature con 
trol command is generated. 
0026. When the second operation information value is 
initialized, the first operation information value may be ini 
tialized together. 
0027. When the received operation information is the 
engine operation time, the second reference value may be set 
to a range from 1.5 times to 20 times the first reference value. 
0028. When the received operation information is the 
engine fuel consumption quantity, the second reference value 
may be set to a range from 1.5 times to 10 times the first 
reference value. 
0029 When the received operation information is the 
vehicle trip distance, the second reference value may be set to 
a range from 1.5 times to 5 times the first reference value. 
0030. When the received operation information is the sul 
fur oxides produced quantity, the first reference value may be 
sulfur oxides storage quantity of a DOC or a first sulfur oxides 
storage quantity, and the second reference value may be a 
second Sulfur oxides storage quantity. 
0031. The first temperature condition may be 400 value 
may be a second ince, the second reference value may be set to 
a ranThe predetermined first reference value may be smaller 
than the second reference value. 
0032. A manual control unit generating a high temperature 
control command may be further included, and the method 
may further include when the high temperature control com 
mand is generated from the manual control unit, removing the 
first sulfur oxides and the second sulfur oxides by heating the 
catalytic device under the second temperature condition, and 
initializing the first operation information value and the sec 
ond operation information value. 
0033. The first sulfur oxides may include ammonium sul 
fate ((NH4)2SO), and the second sulfur oxides may include 
copper sulfate (CuSO). 
0034. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time for which an engine 
is operated, be set with a short time reference value 214 and a 
longtime reference value218, evaluate the information on the 
engine operation time 110, determine whether the evaluated 
value reaches the short time reference value 214, and generate 
a low temperature control command when the evaluated value 
reaches the short time reference value 214; and a second time 
processing unit 216 configured to evaluate the information on 
the engine operation time 110, determine whether the evalu 
ated value reaches the long time reference value 218, and 
generate a high temperature control command when the 
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evaluated value reaches the long time reference value 218, in 
which when the low temperature control command is gener 
ated, the apparatus performs an operation of removing the 
sulfur oxides at a relatively low temperature compared to the 
high temperature control command and initializes the infor 
mation on the engine operation time 110 evaluated in the first 
time processing unit 212, and when the high temperature 
control command is generated, the apparatus performs an 
operation of removing the Sulfur oxides at a relatively high 
temperature compared to the low temperature control com 
mand and initializes the information on the engine operation 
time 110 evaluated in the second time processing unit 216. 
0035. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first fuel quantity pro 
cessing unit 222 configured to receive information on an 
engine fuel consumption quantity 120 about a degree of fuel 
consumed by an engine, be set with a small quantity reference 
value 224 and a large quantity reference value 228, evaluate 
the information on the engine fuel consumption quantity 120, 
determine whether the evaluated value reaches the small 
quantity reference value 224, and generate a low temperature 
control command when the evaluated value reaches the Small 
quantity reference value 224; and a second fuel quantity 
processing unit 226 configured to evaluate the information on 
the engine fuel consumption quantity 120, determine whether 
the evaluated value reaches the large quantity reference value 
228, and generate a high temperature control command when 
the evaluated value reaches the large quantity reference value 
228, in which when the low temperature control command is 
generated, the apparatus performs an operation of removing 
the sulfur oxides at a relatively low temperature compared to 
the high temperature control command and initializes the 
information on the engine fuel consumption quantity 120 
evaluated in the first fuel quantity processing unit 222, and 
when the high temperature control command is generated, the 
apparatus performs an operation of removing the Sulfur 
oxides at a relatively high temperature compared to the low 
temperature control command and initializes the information 
on the engine fuel consumption quantity 120 evaluated in the 
second fuel quantity processing unit 226. 
0036. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first distance processing 
unit 232 configured to receive information on a vehicle trip 
distance 130 about a degree of a trip distance of a vehicle, be 
set with a short distance reference value 234 and a long 
distance reference value 238, evaluate the information on the 
vehicle trip distance 130, determine whether the evaluated 
value reaches the short distance reference value 234, and 
generate a low temperature control command when the evalu 
ated value reaches the short distance reference value234; and 
a second distance processing unit 236 configured to evaluate 
the information on the vehicle trip distance 130, determine 
whether the evaluated value reaches the long distance refer 
ence value 238, and generate a high temperature control com 
mand when the evaluated value reaches the long distance 
reference value 238, in which when the low temperature 
control command is generated, the apparatus performs an 
operation of removing the sulfur oxides at a relatively low 
temperature compared to the high temperature control com 
mand and initializes the information on the vehicle trip dis 
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tance 130 evaluated in the first distance processing unit 232, 
and when the high temperature control command is gener 
ated, the apparatus performs an operation of removing the 
Sulfur oxides at a relatively high temperature compared to the 
low temperature control command and initializes the infor 
mation on the vehicle trip distance 130 evaluated in the sec 
ond distance processing unit 236. 
0037. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a DOC sulfur oxides 
storage quantity calculating unit 252 configured to be set with 
sulfur oxides quantity reference value 256 and first and sec 
ond sulfur oxides quantity reference values 266a and 266b, 
receive information on sulfur oxides produced quantity 140 
about a degree of quantity of sulfur oxides produced, receive 
a DOC inlet exhaust gas temperature 142, and calculate a 
storage quantity of sulfur oxides produced in a DOC; sulfur 
oxides quantity processing unit 258 configured to evaluate the 
storage quantity of Sulfur oxides, determine whether the 
evaluated storage quantity of Sulfur oxides reaches the Sulfur 
oxides quantity reference value 256, and generate a low tem 
perature control command when the storage quantity of sulfur 
oxides reaches the sulfur oxides quantity reference value 256: 
a first Sulfur oxides storage quantity processing unit 266a 
configured to receive the information on the sulfur oxides 
produced quantity 140, receive the storage quantity of Sulfur 
oxides, receive an SCR inlet exhaust gas temperature 144, 
and calculate a storage quantity of a first Sulfur oxides pro 
duced in an SCR; a first Sulfur oxides quantity processing unit 
268a configured to evaluate the storage quantity of the first 
Sulfur oxides, determine whether the evaluated Storage quan 
tity of the first sulfur oxides reaches the first sulfur oxides 
quantity reference value 266a, and generate a low tempera 
ture control command when the evaluated Storage quantity of 
the first sulfur oxides reaches the first sulfur oxides quantity 
reference value 266a; a second Sulfur oxides storage quantity 
processing unit 266b configured to receive information on the 
Sulfur oxides produced quantity 140, receive the storage 
quantity of sulfur oxides, receive the SCR inlet exhaust gas 
temperature 144, and calculate a storage quantity of a second 
sulfur oxides produced in the SCR; and a second sulfur oxides 
quantity processing unit 268b configured to evaluate the Stor 
age quantity of the second Sulfur oxides, determine whether 
the evaluated storage quantity of the second Sulfur oxides 
reaches the second Sulfur oxides quantity reference value 
266b, and generate a high temperature control command 
when the evaluated Storage quantity of the second Sulfur 
oxides reaches the second Sulfur oxides quantity reference 
value 266b, in which when the low temperature control com 
mand is generated, the apparatus performs an operation of 
removing the sulfur oxides at a relatively low temperature 
compared to the high temperature control command and ini 
tializes the information on the Sulfur oxides produced quan 
tity 140 evaluated in each of the sulfur oxides quantity pro 
cessing unit 258 and the first sulfur oxides quantity 
processing unit 268a, and when the high temperature control 
command is generated, the apparatus performs an operation 
of removing the Sulfur oxides at a relatively high temperature 
compared to the low temperature control command and ini 
tializes the information on the Sulfur oxides produced quan 
tity 140 evaluated in the second sulfur oxides quantity pro 
cessing unit 268b. 
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0038. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on an engine fuel consumption quantity 120 about a degree of 
fuel consumed by the engine, be set with a small quantity 
reference value 224 and a large quantity reference value 228, 
evaluate the information on the engine operation time 110. 
determine whether the evaluated value reaches the short time 
reference value 214, and generate a low temperature control 
command when the evaluated value reaches the short time 
reference value 214; a second time processing unit 216 con 
figured to evaluate the information on the engine operation 
time 110, determine whether the evaluated value reaches the 
long time reference value 218, and generate a high tempera 
ture control command when the evaluated value reaches the 
long time reference value 218; a first fuel quantity processing 
unit 222 configured to evaluate the information on the engine 
fuel consumption quantity 120, determine whether the evalu 
ated value reaches the Small quantity reference value 224, and 
generate the low temperature control command when the 
evaluated value reaches the Small quantity reference value 
224; and a second fuel quantity processing unit 226 config 
ured to evaluate the information on the engine fuel consump 
tion quantity 120, determine whether the evaluated value 
reaches the large quantity reference value 228, and generate 
the high temperature control command when the evaluated 
value reaches the large quantity reference value 228, in which 
when the low temperature control command is generated, the 
apparatus performs an operation of removing the Sulfur 
oxides at a relatively low temperature compared to the high 
temperature control command and initializes the information 
on the engine operation time 110 evaluated in the first time 
processing unit 212 and the information on the engine fuel 
consumption quantity 120 evaluated in the first fuel quantity 
processing unit 222, and when the high temperature control 
command is generated, the apparatus performs an operation 
of removing the Sulfur oxides at a relatively high temperature 
compared to the low temperature control command and ini 
tializes the information on the engine operation time 110 
evaluated in the second time processing unit 216 and the 
information on the engine fuel consumption quantity 120 
evaluated in the second fuel quantity processing unit 226. 
0039. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on a vehicle trip distance 130 about a degree of a trip distance 
of a vehicle, be set with a short distance reference value 234 
and a long distance reference value 238, evaluate the infor 
mation on the engine operation time 110, determine whether 
the evaluated value reaches the short time reference value 
214, and generate a low temperature control command when 
the evaluated value reaches the short time reference value 
214; a second time processing unit 216 configured to evaluate 
the information on the engine operation time 110, determine 
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whether the evaluated value reaches the long time reference 
value 218, and generate a high temperature control command 
when the evaluated value reaches the long time reference 
value 218; a first distance processing unit 232 configured to 
evaluate the information on the vehicle trip distance 130, 
determine whether the evaluated value reaches the short dis 
tance reference value 234, and generate a low temperature 
control command when the evaluated value reaches the short 
distance reference value 234; and a second distance process 
ing unit 236 configured to evaluate the information on the 
vehicle trip distance 130, determine whether the evaluated 
value reaches the long distance reference value 238, and 
generate a high temperature control command when the 
evaluated value reaches the long distance reference value 
238, in which when the low temperature control command is 
generated, the apparatus performs an operation of removing 
the sulfur oxides at a relatively low temperature compared to 
the high temperature control command and initializes the 
information on the engine operation time 110 evaluated in the 
first time processing unit 212 and the information on the 
vehicle trip distance 130 evaluated in the first distance pro 
cessing unit 232, and when the high temperature control 
command is generated, the apparatus performs an operation 
of removing the Sulfur oxides at a relatively high temperature 
compared to the low temperature control command and ini 
tializes the information on the engine operation time 110 
evaluated in the second time processing unit 216 and the 
information on the vehicle trip distance 130 evaluated in the 
second distance processing unit 236. 
0040. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time for which an engine 
is operated, be set with a short time reference value 214 and a 
long time reference value 218, set with sulfur oxides quantity 
reference value 256 and first and second sulfur oxides quan 
tity reference values 266a and 266b, evaluate the information 
on the engine operation time 110, determine whether the 
evaluated value reaches the short time reference value 214, 
and generate a low temperature control command when the 
evaluated value reaches the short time reference value 214; a 
second time processing unit 216 configured to evaluate the 
information on the engine operation time 110, determine 
whether the evaluated value reaches the long time reference 
value 218, and generate a high temperature control command 
when the evaluated value reaches the long time reference 
value 218; a DOC sulfur oxides storage quantity calculating 
unit 252 configured to receive information on sulfur oxides 
produced quantity 140 about a degree of quantity of Sulfur 
oxides produced, receive a DOC inlet exhaust gas tempera 
ture 142, and calculate a storage quantity of Sulfur oxides 
produced in a DOC: Sulfur oxides quantity processing unit 
258 configured to evaluate the storage quantity of sulfur 
oxides, determine whether the evaluated Storage quantity of 
sulfur oxides reaches the sulfur oxides quantity reference 
value 256, and generate a low temperature control command 
when the storage quantity of Sulfur oxides reaches the Sulfur 
oxides quantity reference value 256; a first sulfur oxides 
storage quantity processing unit 266a configured to receive 
the information on the sulfur oxides produced quantity 140, 
receive the storage quantity of sulfur oxides, receive an SCR 
inlet exhaust gas temperature 144, and calculate a storage 
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quantity of a first sulfur oxides produced in an SCR; a first 
Sulfur oxides quantity processing unit 268a configured to 
evaluate the storage quantity of the first Sulfur oxides, deter 
mine whether the evaluated storage quantity of the first sulfur 
oxides reaches the first sulfur oxides quantity reference value 
266a, and generate a low temperature control command when 
the evaluated storage quantity of the first Sulfur oxides 
reaches the first sulfur oxides quantity reference value 266a: 
a second Sulfur oxides storage quantity processing unit 266b 
configured to receive information on the Sulfur oxides pro 
duced quantity 140, receive the storage quantity of Sulfur 
oxides, receive the SCR inlet exhaust gas temperature 144, 
and calculate a storage quantity of a second Sulfur oxides 
produced in the SCR; and a second Sulfur oxides quantity 
processing unit 268b configured to evaluate the storage quan 
tity of the second sulfur oxides, determine whether the evalu 
ated storage quantity of the second Sulfur oxides reaches the 
second Sulfur oxides quantity reference value 266b, and gen 
erate a high temperature control command when the evalu 
ated storage quantity of the second Sulfur oxides reaches the 
second sulfur oxides quantity reference value 266b, in which 
when the low temperature control command is generated, the 
apparatus performs an operation of removing the Sulfur 
oxides at a relatively low temperature compared to the high 
temperature control command and initializes the information 
on the engine operation time 110 evaluated in the first time 
processing unit 212, and the information on the Sulfur oxides 
produced quantity 140 evaluated in each of the sulfur oxides 
quantity processing unit 258 and the first Sulfur oxides quan 
tity processing unit 268a, and, when the high temperature 
control command is generated, the apparatus performs an 
operation of removing the Sulfur oxides at a relatively high 
temperature compared to the low temperature control com 
mand and initializes the information on the engine operation 
time 110 evaluated in the second time processing unit 216, 
and the information on the Sulfur oxides produced quantity 
140 evaluated in the second Sulfur oxides quantity processing 
unit 268b. 

0041. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on an engine fuel consumption quantity 120 about a degree of 
fuel consumed by the engine, be set with a small quantity 
reference value 224 and a large quantity reference value 228, 
receive information on a vehicle trip distance 130 about a 
degree of a trip distance of a vehicle, be set with a short 
distance reference value 234 and a long distance reference 
value 238, evaluate the information on the engine operation 
time 110, determine whether the evaluated value reaches the 
short time reference value 214, and generate a low tempera 
ture control command when the evaluated value reaches the 
short time reference value 214; a second time processing unit 
216 configured to evaluate the information on the engine 
operation time 110, determine whether the evaluated value 
reaches the longtime reference value218, and generate a high 
temperature control command when the evaluated value 
reaches the longtime reference value218; a first fuel quantity 
processing unit 222 configured to evaluate the information on 
the engine fuel consumption quantity 120, determine whether 
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the evaluated value reaches the Small quantity reference value 
224, and generate a low temperature control command when 
the evaluated value reaches the Small quantity reference value 
224, a second fuel quantity processing unit 226 configured to 
evaluate the information on the engine fuel consumption 
quantity 120, determine whether the evaluated value reaches 
the large quantity reference value 228, and generate a high 
temperature control command when the evaluated value 
reaches the large quantity reference value 228; a first distance 
processing unit 232 configured to evaluate the information on 
the vehicle trip distance 130, determine whether the evaluated 
value reaches the short distance reference value 234, and 
generate the low temperature control command when the 
evaluated value reaches the short distance reference value 
234; and a second distance processing unit 236 configured to 
evaluate the information on the vehicle trip distance 130, 
determine whether the evaluated value reaches the long dis 
tance reference value 238, and generate the high temperature 
control command when the evaluated value reaches the long 
distance reference value 238, in which when the low tempera 
ture control command is generated, the apparatus performs an 
operation of removing the sulfur oxides at a relatively low 
temperature compared to the high temperature control com 
mand and initializes the information on the engine operation 
time 110 evaluated in the first time processing unit 212, the 
information on the engine fuel consumption quantity 120 
evaluated in the first fuel quantity processing unit 222, and the 
information on the vehicle trip distance 130 evaluated in the 
first distance processing unit 232, and when the high tempera 
ture control command is generated, the apparatus performs an 
operation of removing the Sulfur oxides at a relatively high 
temperature compared to the low temperature control com 
mand and initializes the information on the engine operation 
time 110 evaluated in the second time processing unit 216, the 
information on the engine fuel consumption quantity 120 
evaluated in the second fuel quantity processing unit 226, and 
the information on the vehicle trip distance 130 evaluated in 
the second distance processing unit 236. 
0042. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on an engine fuel consumption quantity 120 about a degree of 
fuel consumed by the engine, be set with a small quantity 
reference value 224 and a large quantity reference value 228, 
be set with sulfur oxides quantity reference value 256 and first 
and second Sulfur oxides quantity reference values 266a and 
266b, evaluate the information on the engine operation time 
110, determine whether the evaluated value reaches the short 
time reference value 214, and generate a low temperature 
control command when the evaluated value reaches the short 
time reference value 214; a second time processing unit 216 
configured to evaluate the information on the engine opera 
tion time 110, determine whether the evaluated value reaches 
the long time reference value 218, and generate a high tem 
perature control command when the evaluated value reaches 
the long time reference value 218; a first fuel quantity pro 
cessing unit 222 configured to evaluate the information on the 
engine fuel consumption quantity 120, determine whether the 
evaluated value reaches the Small quantity reference value 
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224, and generate the low temperature control command 
when the evaluated value reaches the small quantity reference 
value 224; a second fuel quantity processing unit 222 config 
ured to evaluate the information on the engine fuel consump 
tion quantity 120, determine whether the evaluated value 
reaches the large quantity reference value 228, and generate 
the high temperature control command when the evaluated 
value reaches the large quantity reference value 228; a DOC 
Sulfur oxides storage quantity calculating unit 252 configured 
to receive information on sulfur oxides produced quantity 140 
about a degree of quantity of sulfur oxides produced, receive 
a DOC inlet exhaust gas temperature 142, and calculate a 
storage quantity of sulfur oxides produced in a DOC; sulfur 
oxides quantity processing unit 258 configured to evaluate the 
storage quantity of Sulfur oxides, determine whether the 
evaluated storage quantity of Sulfur oxides reaches the Sulfur 
oxides quantity reference value 256, and generate the low 
temperature control command when the storage quantity of 
sulfur oxides reaches the sulfur oxides quantity reference 
value 256; a first Sulfur oxides storage quantity processing 
unit 266a configured to receive the information on the sulfur 
oxides produced quantity 140, receive the storage quantity of 
sulfur oxides, receive an SCR inlet exhaust gas temperature 
144, and calculate a storage quantity of a first Sulfur oxides 
produced in an SCR; a first Sulfur oxides quantity processing 
unit 268a configured to evaluate the storage quantity of the 
first sulfur oxides, determine whether the evaluated storage 
quantity of the first sulfur oxides reaches the first sulfur 
oxides quantity reference value 266a, and generate the low 
temperature control command when the evaluated Storage 
quantity of the first sulfur oxides reaches the first sulfur 
oxides quantity reference value 266a; a second Sulfur oxides 
storage quantity processing unit 266b configured to receive 
the information on the sulfur oxides produced quantity 140, 
receive the storage quantity of sulfur oxides, receive the SCR 
inlet exhaust gas temperature 144, and calculate a storage 
quantity of a second sulfur oxides produced in the SCR; and 
a second Sulfur oxides quantity processing unit 268b config 
ured to evaluate the storage quantity of the second Sulfur 
oxides, determine whether the evaluated Storage quantity of 
the second sulfur oxides reaches the second sulfur oxides 
quantity reference value 266b, and generate the high tempera 
ture control command when the evaluated Storage quantity of 
the second sulfur oxides reaches the second sulfur oxides 
quantity reference value 266b, in which when the low tem 
perature control command is generated, the apparatus per 
forms an operation of removing the Sulfur oxides at a rela 
tively low temperature compared to the high temperature 
control command, and initializes the information on the 
engine operation time 110 evaluated in the first time process 
ing unit 212 and the information on the engine fuel consump 
tion quantity 120 evaluated in the first fuel quantity process 
ing unit 222 and initializes the information on the sulfur 
oxides produced quantity 140 evaluated in each of the sulfur 
oxides quantity processing unit 258 and the first sulfur oxides 
quantity processing unit 268a, and when the high temperature 
control command is generated, the apparatus performs an 
operation of removing the Sulfur oxides at a relatively high 
temperature compared to the low temperature control com 
mand, and initializes the information on the engine operation 
time 110 evaluated in the second time processing unit 216 and 
the information on the engine fuel consumption quantity 120 
evaluated in the second fuel quantity processing unit 226 and 
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initializes the information on the sulfur oxides produced 
quantity 140 evaluated in the second Sulfur oxides quantity 
processing unit 268b. 
0043. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on a vehicle trip distance 130 about a degree of a trip distance 
of a vehicle, be set with a short distance reference value 234 
and a long distance reference value 238, be set with sulfur 
oxides quantity reference value 256 and first and second 
sulfur oxides quantity reference values 266a and 266b, evalu 
ate the information on the engine operation time 110, deter 
mine whether the evaluated value reaches the short time ref 
erence value 214, and generate a low temperature control 
command when the evaluated value reaches the short time 
reference value 214; a second time processing unit 216 con 
figured to evaluate the information on the engine operation 
time 110, determine whether the evaluated value reaches the 
long time reference value 218, and generate a high tempera 
ture control command when the evaluated value reaches the 
long time reference value 218; a first distance processing unit 
232 configured to evaluate the information on the vehicle trip 
distance 130, determine whether the evaluated value reaches 
the short distance reference value 234, and generate the low 
temperature control command when the evaluated value 
reaches the short distance reference value 234, a second dis 
tance processing unit 236 configured to evaluate the informa 
tion on the vehicle trip distance 130, determine whether the 
evaluated value reaches the long distance reference value 
238, and generate the high temperature control command 
when the evaluated value reaches the long distance reference 
value 238; a DOC sulfur oxides storage quantity calculating 
unit 252 configured to receive information on sulfur oxides 
produced quantity 140 about a degree of quantity of Sulfur 
oxides produced, receive a DOC inlet exhaust gas tempera 
ture 142, and calculate a storage quantity of Sulfur oxides 
produced in a DOC: Sulfur oxides quantity processing unit 
258 configured to evaluate the storage quantity of sulfur 
oxides, determine whether the evaluated Storage quantity of 
sulfur oxides reaches the sulfur oxides quantity reference 
value 256, and generate the low temperature control com 
mand when the storage quantity of Sulfur oxides reaches the 
sulfur oxides quantity reference value 256; a first sulfur 
oxides storage quantity processing unit 266a configured to 
receive the information on the Sulfur oxides produced quan 
tity 140, receive the storage quantity of sulfur oxides, receive 
an SCR inlet exhaust gas temperature 144, and calculate a 
storage quantity of a first Sulfur oxides produced in an SCR; 
a first Sulfur oxides quantity processing unit 268a configured 
to evaluate the storage quantity of the first Sulfur oxides, 
determine whether the evaluated storage quantity of the first 
sulfur oxides reaches the first sulfur oxides quantity reference 
value 266a, and generate the low temperature control com 
mand when the evaluated Storage quantity of the first Sulfur 
oxides reaches the first sulfur oxides quantity reference value 
266a; a second Sulfur oxides storage quantity processing unit 
266b configured to receive the information on the sulfur 
oxides produced quantity 140, receive the storage quantity of 
sulfur oxides, receive the SCR inlet exhaust gas temperature 



US 2016/0186635 A1 

144, and calculate a storage quantity of a second Sulfur oxides 
produced in the SCR; and a second Sulfur oxides quantity 
processing unit 268b configured to evaluate the storage quan 
tity of the second sulfur oxides, determine whether the evalu 
ated storage quantity of the second Sulfur oxides reaches the 
second Sulfur oxides quantity reference value 266b, and gen 
erate the high temperature control command when the evalu 
ated storage quantity of the second Sulfur oxides reaches the 
second sulfur oxides quantity reference value 266b, in which 
when the low temperature control command is generated, the 
apparatus performs an operation of removing the Sulfur 
oxides at a relatively low temperature compared to the high 
temperature control command, and initializes the information 
on the engine operation time 110 evaluated in the first time 
processing unit 212 and the information on the vehicle trip 
distance 130 evaluated in the first distance processing unit 
232 and initializes the information on the sulfur oxides pro 
duced quantity 140 evaluated in each of the sulfur oxides 
quantity processing unit 258 and the first Sulfur oxides quan 
tity processing unit 268a, and when the high temperature 
control command is generated, the apparatus performs an 
operation of removing the Sulfur oxides at a relatively high 
temperature compared to the low temperature control com 
mand, and initializes the information on the engine operation 
time 110 evaluated in the second time processing unit 216 and 
the information on the vehicle trip distance 130 evaluated in 
the second distance processing unit 236 and initializes the 
information on the sulfur oxides produced quantity 140 
evaluated in the second sulfur oxides quantity processing unit 
268b. 

0044. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first time processing 
unit 212 configured to receive information on an engine 
operation time 110 about a degree of time, for which an 
engine is operated, be set with a short time reference value 
214 and a long time reference value 218, receive information 
on an engine fuel consumption quantity 120 about a degree of 
fuel consumed by the engine, be set with a small quantity 
reference value 224 and a large quantity reference value 228, 
receive information on a vehicle trip distance 130 about a 
degree of a trip distance of the vehicle, be set with a short 
distance reference value 234 and a long distance reference 
value 238, be set with sulfur oxides quantity reference value 
256 and first and second sulfur oxides quantity reference 
values 266a and 266b, evaluate the information on the engine 
operation time 110, determine whether the evaluated value 
reaches the short time reference value 214, and generate a low 
temperature control command when the evaluated value 
reaches the short time reference value 214; a second time 
processing unit 216 configured to evaluate the information on 
the engine operation time 110, determine whether the evalu 
ated value reaches the long time reference value 218, and 
generate a high temperature control command when the 
evaluated value reaches the long time reference value 218; a 
first fuel quantity processing unit 222 configured to evaluate 
the information on the engine fuel consumption quantity 120, 
determine whether the evaluated value reaches the small 
quantity reference value 224, and generate the low tempera 
ture control command when the evaluated value reaches the 
Small quantity reference value 224; a second fuel quantity 
processing unit 226 configured to evaluate the information on 
the engine fuel consumption quantity 120, determine whether 
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the evaluated value reaches the large quantity reference value 
224, and generate the high temperature control command 
when the evaluated value reaches the large quantity reference 
value 228; a first distance processing unit 236 configured to 
evaluate the information on the vehicle trip distance 130, 
determine whether the evaluated value reaches the short dis 
tance reference value 234, and generate the low temperature 
control command when the evaluated value reaches the short 
distance reference value 234, a second distance processing 
unit 236 configured to evaluate the information on the vehicle 
trip distance 130, determine whether the evaluated value 
reaches the long distance reference value 238, and generate 
the high temperature control command when the evaluated 
value reaches the long distance reference value 238; a DOC 
Sulfur oxides storage quantity calculating unit 252 configured 
to receive information on sulfur oxides produced quantity 140 
about a degree of quantity of sulfur oxides produced, receive 
a DOC inlet exhaust gas temperature 142, and calculate a 
storage quantity of sulfur oxides produced in a DOC; sulfur 
oxides quantity processing unit 258 configured to evaluate the 
storage quantity of Sulfur oxides, determine whether the 
evaluated storage quantity of Sulfur oxides reaches the Sulfur 
oxides quantity reference value 256, and generate the low 
temperature control command when the storage quantity of 
sulfur oxides reaches the sulfur oxides quantity reference 
value 256; a first Sulfur oxides storage quantity processing 
unit 266a configured to receive the information on the sulfur 
oxides produced quantity 140, receive the storage quantity of 
sulfur oxides, receive an SCR inlet exhaust gas temperature 
144, and calculate a storage quantity of a first Sulfur oxides 
produced in an SCR; a first Sulfur oxides quantity processing 
unit 268a configured to evaluate the storage quantity of the 
first sulfur oxides, determine whether the evaluated storage 
quantity of the first sulfur oxides reaches the first sulfur 
oxides quantity reference value 266a, and generate the low 
temperature control command when the evaluated Storage 
quantity of the first sulfur oxides reaches the first sulfur 
oxides quantity reference value 266a; a second Sulfur oxides 
storage quantity processing unit 266b configured to receive 
information on the sulfur oxides produced quantity 140, 
receive the storage quantity of sulfur oxides, receive the SCR 
inlet exhaust gas temperature 144, and calculate a storage 
quantity of a second sulfur oxides produced in the SCR; and 
a second Sulfur oxides quantity processing unit 268b config 
ured to evaluate the storage quantity of the second Sulfur 
oxides, determine whether the evaluated Storage quantity of 
the second sulfur oxides reaches the second sulfur oxides 
quantity reference value 266b, and generate the high tempera 
ture control command when the evaluated Storage quantity of 
the second sulfur oxides reaches the second sulfur oxides 
quantity reference value 266b, in which when the low tem 
perature control command is generated, the apparatus per 
forms an operation of removing the Sulfur oxides at a rela 
tively low temperature compared to the high temperature 
control command, and initializes the information on the 
engine operation time 110 evaluated in the first time process 
ing unit 212, the information on the engine fuel consumption 
quantity 120 evaluated in the first fuel quantity processing 
unit 222, and the information on the vehicle trip distance 130 
evaluated in the first distance processing unit 232 and initial 
izes the information on the Sulfur oxides produced quantity 
140 evaluated in each of the Sulfur oxides quantity processing 
unit 258 and the first sulfur oxides quantity processing unit 
268a, and when the high temperature control command is 
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generated, the apparatus performs an operation of removing 
the Sulfur oxides at a relatively high temperature compared to 
the low temperature control command, and initializes the 
information on the engine operation time 110 evaluated in the 
second time processing unit 216, the information on the 
engine fuel consumption quantity 120 evaluated in the second 
fuel quantity processing unit 226, and the information on the 
vehicle trip distance 130 evaluated in the second distance 
processing unit 236 and initializes the information on the 
sulfur oxides produced quantity 140 evaluated in the second 
Sulfur oxides quantity processing unit 268b. 
0045. In order to solve the technical problem, another 
exemplary embodiment of the present disclosure provides an 
apparatus for post-processing exhaust gas for removing Sul 
fur oxides, the apparatus including: a first fuel quantity pro 
cessing unit 222 configured to information on an engine fuel 
consumption quantity 120 about an amount of fuel consumed 
by the engine, be set with a small quantity reference value 224 
and a large quantity reference value 228, receive information 
on a vehicle trip distance 130 about a degree of a trip distance 
of a vehicle, be set with a short distance reference value 234 
and a long distance reference value 238, evaluate the infor 
mation on the engine fuel consumption quantity 120, deter 
mine whether the evaluated value reaches the small quantity 
reference value 224, and generate a low temperature control 
command when the evaluated value reaches the Small quan 
tity reference value 224; a second fuel quantity processing 
unit 226 configured to evaluate the information on the engine 
fuel consumption 120, determine whether the evaluated value 
reaches the large quantity reference value 228, and generate a 
high temperature control command when the evaluated value 
reaches the large quantity reference value 228; a first distance 
processing unit 232 configured to evaluate the information on 
the vehicle trip distance 130, determine whether the evaluated 
value reaches the short distance reference value 234, and 
generate the low temperature control command when the 
evaluated value reaches the short distance reference value 
234; and a second distance processing unit 236 configured to 
evaluate the information on the vehicle trip distance 130, 
determine whether the evaluated value reaches the long dis 
tance reference value 238, and generate the high temperature 
control command when the evaluated value reaches the long 
distance reference value 238, in which when the low tempera 
ture control command is generated, the apparatus performs an 
operation of removing the sulfur oxides at a relatively low 
temperature compared to the high temperature control com 
mand, and initializes the information on the engine fuel con 
sumption quantity 120 evaluated in the first fuel quantity 
processing unit 222 and the information on the vehicle trip 
distance 130 evaluated in the first distance processing unit 
232, and when the high temperature control command is 
generated, the apparatus performs an operation of removing 
the Sulfur oxides at a relatively high temperature compared to 
the low temperature control command, and initializes the 
information on the engine fuel consumption quantity 120 
evaluated in the second fuel quantity processing unit 226 and 
the information on the vehicle trip distance 130 evaluated in 
the second distance processing unit 236. 
0046 When the second time processing unit 216 is initial 
ized, the first time processing unit 212 may be initialized 
together. 

0047. The long time reference value 218 may be set to 1.5 
times to 20 times the short time reference value 214. 
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0048. When the second fuel quantity processing unit 226 
is initialized, the first fuel quantity processing unit 222 may 
be initialized together. 
0049. The large quantity reference value 228 may be set to 
1.5 times to 10 times the small quantity reference value 224. 
0050. When the second distance processing unit 236 is 
initialized, the first distance processing unit 232 may be ini 
tialized together. 
0051. The long distance reference value 238 may be set to 
1.5 times to 5 times the short distance reference value 234. 
0052. When the second sulfur oxides quantity processing 
unit 268b is initialized, the Sulfur oxides quantity processing 
unit 258 and the first sulfur oxides quantity processing unit 
268a may be initialized together. 
0053 A temperature implemented when the operation of 
removing the sulfur oxides is performed by the low tempera 
ture control command may be 400 to 5 times the short dis 
tance reference value 234.alized togetheremoving the sulfur 
oxides is performed by the high temperature control com 
mand may be 600nd may be 600The apparatus may set an 
effective temperature when an actually implemented tem 
perature is higher than a predetermined temperature after the 
low temperature control command or the high temperature 
control command is generated, and may further include Sulfur 
oxides removal evaluating unit 410 configured to evaluate a 
time during the implementation of the effective temperature, 
and determine that the operation of removing the sulfur 
oxides is Successful when the evaluated time is longer than a 
predetermined effective time. 
0054 The effective time may be 5 minutes to 30 minutes. 
0055. The method may further include a monitoring unit 
420 configured to stop the operation of removing the sulfur 
oxides when the operation of removing the Sulfur oxides is 
not properly performed after the low temperature control 
command or the high temperature control command is gen 
erated, and display a message through which a user may 
visually or audibly recognize a failure of the operation of 
removing the Sulfur oxides. 
0056. The method may further include a manual control 
unit 270 configured to make the user manually initiate the 
operation of removing the Sulfur oxides when the operation of 
removing the sulfur oxides is failed. 
0057. Other detailed matters of the exemplary embodi 
ments are included in the detailed description and the draw 
ings. 
0058. The sulfur oxides caused from the fuel and the 
engine oil is adsorbed to a catalyst in the form of sulfur oxides 
to degrade performance, and has a characteristic in that an 
adsorption rate of the sulfur oxides to the catalyst is different 
according to the kind of catalyst and the form of sulfuroxides. 
Accordingly, the apparatus and the method of post-process 
ing exhaust gas for removing the Sulfur oxides according to 
the exemplary embodiment of the present invention may 
separate and control a regeneration cycle and a regeneration 
temperature of the apparatus for post-processing exhaust gas 
even though the sulfur oxides has a different characteristic 
according to the form of Sulfur oxides, thereby removing 
most of the sulfur oxides. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0059 FIG. 1 is a graph for describing an adsorption and 
desorption characteristic of Sulfur oxides according to a cata 
lyst. 
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0060 FIG. 2 is a diagram for describing an apparatus for 
post-processing exhaust gas for removing Sulfur oxides 
according to an exemplary embodiment of the present disclo 
SUC. 

0061 FIG. 3 is a diagram for describing an example, in 
which a regeneration cycle and a regeneration temperature of 
a catalytic device are set based on information on an engine 
operation time in the apparatus for post-processing exhaust 
gas for removing the Sulfuroxides according to the exemplary 
embodiment of the present disclosure. 
0062 FIG. 4 is a diagram for describing an example, in 
which a regeneration cycle and a regeneration temperature of 
a catalytic device are set based on information on an engine 
fuel consumption quantity in the apparatus for post-process 
ing exhaust gas for removing the Sulfur oxides according to 
the exemplary embodiment of the present disclosure. 
0063 FIG. 5 is a diagram for describing an example, in 
which a regeneration cycle and a regeneration temperature of 
a catalytic device are set based on information on a vehicle 
trip distance in the apparatus for post-processing exhaust gas 
for removing the Sulfur oxides according to the exemplary 
embodiment of the present disclosure. 
0064 FIG. 6 is a diagram for describing an example, in 
which a regeneration cycle and a regeneration temperature of 
a catalytic device are set based on information on Sulfur 
oxides produced quantity in the apparatus for post-processing 
exhaust gas for removing the Sulfur oxides according to the 
exemplary embodiment of the present disclosure. 

DESCRIPTION OF MAIN REFERENCE 
NUMERALS OF THE DRAWINGS 

0065. 100: Input unit 
0066 110: Engine operating time 
0067. 120: Engine fuel consumption quantity 
0068 130: Vehicle trip distance 
0069. 140: Sulfur oxide produced quantity 
0070 142: DOC inlet exhaust gas temperature informa 
tion 

0071. 144: SCR inlet exhaust gas temperature information 
0072 200: Memory unit 
0073 210: Time calculation processing unit 
0074 212: First time processing unit 
0075 214: Short time reference value 
0076) 216: Second time processing unit 
0077. 218: Long time reference value 
0078 220: Fuel quantity calculation processing unit 
0079 222: First fuel quantity processing unit 
0080 224: Small quantity reference value 
0081. 226: Second fuel quantity processing unit 
0082) 228: Large quantity reference value 
0083 230: Distance calculation processing unit 
0084. 232: First distance processing unit 
0085 234: Short distance reference value 
I0086 2.36: Second distance processing unit 
I0087. 238; Long distance reference value 
0088 240: Sulfur oxide quantity calculation processing 
unit 

I0089 250: DOC calculation processing unit 
0090 252: DOC sulfur oxides storage quantity calculating 
unit 

0091 256: Sulfur oxide quantity reference value 
0092) 258: Sulfur oxide quantity processing unit 
0093. 260: SCR calculation processing unit 
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0094. 261a, 262a: First, second sulfur oxides adsorption 
characteristic 

(0095 261b, 262b: First, second sulfur oxides desorption 
characteristic 

0096. 264a, 264b: First, second sulfur oxides storage 
quantity processing unit 

0097. 266a, 266b: First, second sulfur oxides storage 
quantity reference value 

0098) 268a, 268b: First, second sulfuroxides quantity pro 
cessing unit 

0099] 270: Manual control unit 
0100 310,320: First, second processing unit 
0101 410: Sulfur oxide removal evaluating unit 
0102) 420: Monitoring unit 
(0103 500: Sulfur oxide removal operating unit 
0.104) 510: End 
0105 520: Exhaust gas temperature control unit 
0106 521: Low temperature control unit 
0107 522: High temperature control unit 

DETAILED DESCRIPTION 

0.108 Advantages and characteristics of the present dis 
closure, and a method of achieving the advantages and char 
acteristics will be clear with reference to an exemplary 
embodiment to be described in detail together with the 
accompanying drawings. 
0109 Hereinafter, an exemplary embodiment of the 
present disclosure will be described in detail with reference to 
the accompanying drawings. It should be appreciated that the 
exemplary embodiment, which will be described below, is 
illustratively described for helping to understand the present 
disclosure, and the present disclosure may be variously modi 
fied to be carried out differently from the exemplary embodi 
ment described herein. In the following description of the 
present disclosure, a detailed description and a detailed illus 
tration of publicly known functions or constituent elements 
incorporated herein will be omitted when it is determined that 
the detailed description may unnecessarily make the Subject 
matter of the present disclosure unclear. 
0110. Further, the terms used in the description are defined 
considering the functions of the present disclosure and may 
vary depending on the intention or usual practice of a manu 
facturer. Therefore, the definitions should be made based on 
the entire contents of the present specification. 
0111. In the meantime, a numerical value Suggested 
throughout the specification is a value Suggested for helping 
to understand the invention, and the numerical value does not 
influence the scope of the present disclosure. 
0112 Like reference numerals indicate like elements 
throughout the specification. 
0113. Hereinafter, an adsorption/desorption characteristic 
of sulfur oxides according to Sulfur oxides when an apparatus 
for post-processing exhaust gas performs a regeneration 
operation for removing sulfur oxides will be described with 
reference to FIG. 1. FIG. 1 is a graph for describing an 
adsorption and desorption characteristic of Sulfur oxides 
according to a catalyst. 
0114. As illustrated in FIG. 1, graph (a) of FIG. 1 is a graph 
representing a general situation of an adsorption/desorption 
characteristic of Sulfur oxides. A horizontal axis means a 
temperature, and a left vertical axis represents a weight 
change (%) and a right vertical axis represents a concentration 
of sulfur oxides. 



US 2016/0186635 A1 

0115 That is, in reviewing graph (a) of FIG. 1, it can be 
seen that when a temperature is increased, a weight change 
rate is gradually decreased. This means that when a tempera 
ture is increased, Sulfur oxides, which is in an adsorbed State, 
is desorbed in the apparatus for post-processing exhaust gas. 
0116. In the meantime, the sulfur oxides represents a high 
concentration at a specific temperature. For example, the 
Sulfur oxides represents a high concentration in a first tem 
perature section and a second temperature section. Here, the 
first temperature section is about 400tion is about 400ond 
tempnd temperature section is about 600° C. to 750°C. This 
means that the sulfur oxides is more actively desorbed in a 
specific temperature section. 
0117 Graphs (b) and (c) of FIG. 1 are graphs for recog 
nizing whether a specific compound is removed in Sulfur 
oxides. 
0118 First, in reviewing graph (b) of FIG. 1, graph (b) 
represents an adsorption/desorption characteristic of a first 
Sulfur oxides, and it can be seen that a Sulfur concentration is 
actively changed with a large quantity approximately in the 
first temperature section. That is, it may be understood that 
the large quantity of the first sulfur oxides is desorbed in the 
first temperature section. Here, the first sulfur oxides is sulfur 
oxides of ammonium sulfate (NH4)2SO4). 
0119. In the meantime, in reviewing graph (c) of FIG. 1, 
graph (c) represents an adsorption/desorption characteristic 
of a second Sulfur oxides, and it can be seen that a Sulfur 
concentration is actively changed with a large quantity 
approximately in the second temperature section. That is, it 
may be understood that the large quantity of the second Sulfur 
oxides is desorbed in the second temperature section. How 
ever, it can be seen that the quantity of sulfur oxides adsorbed 
and desorbed is relatively small compared to the first sulfur 
oxides. Here, the second sulfur oxides is sulfur oxides of 
copper sulfate (CuSO). 
0120 That is, when a catalytic device is uniformly regen 
erated in accordance with one specific kind of temperature 
environment like the related art, some sulfur oxides may be 
removed, but the other sulfur oxides may not be removed. 
Further, when the catalytic device is regenerated in accor 
dance with a high temperature, most of the Sulfur oxides may 
be removed, but in order to create a high temperature envi 
ronment, there is a problem in that the large quantity of fuel is 
consumed. 
0121. In this respect, the present disclosure may remove 
sulfur oxides by differently setting a cycle, in which the 
regeneration of the apparatus for post-processing exhaust gas 
is performed, and a temperature implemented when the repro 
duction is performed according to a component of the Sulfur 
oxides. This will be described with reference to FIG. 2. 
0122 FIG. 2 is a diagram for describing the apparatus for 
post-processing exhaust gas for removing Sulfur oxides 
according to an exemplary embodiment of the present disclo 
SU 

0123 Information on an engine operation time 110, an 
engine fuel consumption quantity 120, a vehicle trip distance 
130, and sulfur oxides produced quantity 140 may be col 
lected, and the collected information may be stored in an 
input unit 100. A reproduction cycle and a temperature envi 
ronment of a catalytic device are set for each information. 
Here, the reproduction cycle and the temperature environ 
ment of the catalytic device may also be controlled by col 
lecting information on any one or information on two or more 
of the engine operation time 110, the engine fuel consumption 

Jun. 30, 2016 

quantity 120, the vehicle trip distance 130, and the sulfur 
oxides produced quantity 140. 
0.124 For example, a time calculation, a fuel quantity cal 
culation, a distance calculation, and Sulfur oxides quantity 
calculation are performed for information on the engine 
operation time 110, the engine fuel consumption quantity 
120, the vehicle trip distance 130, and the sulfur oxides pro 
duced quantity 140, respectively, and a first processing unit 
310 or a second processing unit 320 sets the regeneration 
cycle and the regeneration temperature according to a result 
of each calculation. 
0.125. The first processing unit 310 allows the regeneration 
to be performed at a relatively low temperature (T-L) com 
pared to the second processing unit 320, and sets a short 
regeneration cycle (short term DeSOx). 
0.126 The second processing unit 320 allows the regen 
eration to be performed at a relatively high temperature (T-H) 
compared to the first processing unit 310, and sets a long 
regeneration cycle (long term DeSOX). 
I0127. Regeneration environment information (regenera 
tion cycle and regeneration temperature) set by the first and 
second processing units 310 and 320 is provided to sulfur 
oxides removal evaluating unit 410. 
I0128. The sulfur oxides removal evaluating unit 410 will 
be described. In the apparatus for post-processing exhaust gas 
for removing the Sulfur oxides according to the exemplary 
embodiment of the present disclosure, the low temperature 
(T-L) and the high temperature (T-H) are set, but construction 
machinery (vehicle) substantially has a large load variation 
width, so that it may be substantially impossible to uniformly 
maintain the temperature control, and thus a slight oscillation 
is inevitably generated. When the variation width is large, so 
that a regeneration temperature is implemented to be lower 
than the set temperature, the operation of removing Sulfur 
oxides (DeSOx) may not be properly performed. Accord 
ingly, each of the low temperature and the high temperature 
may have a minimum effective temperature reference. The 
sulfur oxides removal evaluating unit 410 evaluates time only 
when a currently controlled temperature of exhaust gas (a 
temperature of an SCR inlet) is higher than the minimum 
effective temperature, and when the evaluated time is larger 
than a predetermined effective time, for which the operation 
of removing the sulfur oxides (DeSOx) is performed, the 
sulfur oxides removal evaluating unit 410 determines that the 
operation of removing the sulfur oxides (DeSOx) is success 
ful and terminates to increase the temperature of the exhaust 
gas. The effective time, for which the operation of removing 
the sulfur oxides (DeSOx) is performed, may be set to 5 
minutes to 30 minutes. 
I0129. Actually, only when the effective time taken for the 
operation of removing the Sulfur oxides is longer than 5 
minutes, it is determined that the sulfur oxides is stably 
removed. The effective time less than 5 minutes may be 
understood as a time insufficient to remove the sulfur oxides. 
In the meantime, the effective time may be set within 30 
minutes. The reason is that when the effective time is exces 
sively long, fuel is additionally and continuously injected 
even though the sulfur oxides is sufficiently removed, thereby 
causing waste of the fuel. 
0.130. Then, after the sulfur oxides removal evaluating unit 
410 is operated, the monitoring unit 420 is operated. 
I0131 The monitoring unit 420 prevents the sulfur oxides 
from being permanently removed, and allows the operation of 
removing the sulfur oxides to be performed only when a 
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specific condition is satisfied. The specific condition means 
that any one element of information or a plurality of elements 
of information among the four kinds of information including 
the monitored information on the engine operation time 110. 
the engine fuel consumption quantity 120, the vehicle trip 
distance 130, and the sulfur oxides produced quantity 140 
reaches a predetermined value. 
0132) The monitoring unit 420 sets a comparison target 
value (refer to each reference value) for each of the four 
elements of information, and stops the operation of removing 
the sulfur oxides and notifies a driver of a failure of the 
operation of removing the sulfur oxides when the sulfur 
oxides is not properly performed even though the specific 
information exceeds a corresponding comparison target 
value. For example, the monitoring unit 420 displays a visu 
ally or audibly recognizable message. That is, the monitoring 
unit 420 may generate an alarm or output a message capable 
of notifying the failure on a dashboard. 
0133. Further, as described above, when the operation of 
removing the Sulfuroxides is failed, the apparatus may induce 
a user to manually perform the operation of removing the 
Sulfur oxides according to an intention of the user. That is, the 
apparatus induces the user to operate a manual Switch dis 
posed in a manual control unit 270 for manually performing 
the regeneration of the catalytic device. The manual control 
unit 270 is a switch capable of manually initiating the opera 
tion of removing the Sulfuroxides according to an intention of 
a worker. 

0134. In the meantime, there may be a case where any one 
condition among the four kinds of elements of information is 
satisfied, and during the performance of the regeneration of 
the catalytic device under any one temperature environment 
between the low temperature (TL) and the high temperature 
(T-H), another condition is additionally satisfied. In this case, 
eventhough the later condition is satisfied, the regeneration of 
the catalytic device is already being performed, so that it is 
possible to restrict the regeneration of the catalytic device 
from being continuously and newly performed. 
0135 The restriction of the regeneration of the catalytic 
device from being continuously performed will be addition 
ally described. Under any one temperature environment 
between the low temperature (TL) and the high temperature 
(T-H), after the regeneration operation of the catalytic device 
is finished, the apparatus may have a pause time. The pause 
time is a time from the precedent regeneration operation of 
the catalytic device to a next regeneration operation of the 
catalytic device. That is, the apparatus for post-processing 
exhaust gas for removing the Sulfur oxides according to the 
exemplary embodiment of the present disclosure may newly 
start the regeneration operation of the catalytic device after 
the pause time elapses. However, when the excessively high 
concentration of Sulfur oxides is detected by an unknown 
reason, the apparatus may also exceptionally perform the 
regeneration of the catalytic device. 
0136. In the meantime, the regeneration environment 
information (the regeneration cycle and the regeneration tem 
perature) set by the first and second processing units 310 and 
320 may pass through the Sulfur oxides removal evaluating 
unit 410 or may be directly provided to sulfur oxides removal 
operating unit 500. 
0.137 The sulfur oxides removal operating unit 500 gives 
a command to regenerate the catalytic device for Substantially 
removing the Sulfur oxides by the set regeneration environ 
ment information. When it is not necessary to perform the 
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operation of removing the Sulfur oxides, the operation of 
removing the sulfur oxides is terminated (510). 
0.138. The regeneration environment information is set by 
the short regeneration cycle (short term DeSOx) and the long 
regeneration cycle (long term DeSOX), so that a time, at 
which the catalytic device is to be regenerated, is set, and 
when a time reaches the short regeneration cycle, the regen 
eration of the catalytic device is performed under the low 
temperature environment. Similarly, when a time reaches the 
long regeneration cycle, the regeneration of the catalytic 
device is performed under the high temperature environment. 
0.139. An exhaust gas temperature control unit 520 per 
forms the command given from the Sulfur oxides removal 
operating unit 500, and when the regeneration environment 
information contains the command containing the low tem 
perature information (T-L), a low temperature control unit 
521 performs a low temperature control so that an appropriate 
quantity of fuel is injected so as to implement the low tem 
perature environment when the regeneration of the catalytic 
device is performed. Similarly, when the regeneration envi 
ronment information contains the command containing the 
high temperature information (T-H), a high temperature con 
trol unit 522 performs a low temperature control so that a 
relatively large quantity of fuel is injected so as to implement 
the high temperature environment when the regeneration of 
the catalytic device is performed. 
0140 Hereinafter, an exemplary embodiment, in which 
the regeneration environment information is set by using 
information on the engine operation time, will be described 
with reference to FIG.3. FIG.3 is a diagram for describing an 
example, in which the regeneration cycle and a regeneration 
temperature of the catalytic device are set based on informa 
tion on an engine operation time in the apparatus for post 
processing exhaust gas for removing the Sulfuroxides accord 
ing to the exemplary embodiment of the present disclosure. 
0.141. The engine operation time 110 is information about 
a time for which an engine is operated. The information on the 
engine operation time 110 is provided to a time calculation 
processing unit 210, and the time calculation processing unit 
210 evaluates each of a short operation time and along opera 
tion time, and compares and determines each of the evaluated 
short operation time and the evaluated long operation time. 
More particularly, the time calculation processing unit 210 
includes a first time processing unit 212 and a second time 
processing unit 216. A short time reference value 214 is set in 
the first time processing unit 212 and a long time reference 
value 218 is set in the second time processing unit 216. 
0142. The long time reference value 218 may be set to a 
relatively longer time than the short time reference value 214. 
More particularly, the long time reference value 218 may be 
set to be 1.5 times to 20 times the short time reference value 
214. 

0143. In the meantime, the short time reference value 214 
makes the operation of removing the Sulfur oxides be per 
formed under the low temperature environment, and as illus 
trated in FIG.1, the short time reference value 214 reflects the 
adsorption and the desorption of the relatively large quantity 
of sulfur oxides in the first temperature section that is the low 
temperature (T-L). 
0144. Similarly, the long time reference value 218 makes 
the operation of removing the sulfur oxides be performed 
under the high temperature environment, and as illustrated in 
FIG. 1, the long time reference value 218 reflects the adsorp 
tion and the desorption of the relatively small quantity of 
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Sulfuroxides in the second temperature section that is the high 
temperature (T-L). That is, the regeneration of the catalytic 
device is more frequently performed in the first temperature 
section, in which the quantity of oxide sulfur is relatively 
large, compared to the second temperature section. 
0145 On the other hand, the longtime reference value 218 

is set to be 1.5 times or more the short time reference value 
214, so that it is possible to periodically remove the activated 
Sulfur oxides in the second temperature section. To addition 
ally describe, the relatively small quantity of sulfur oxides is 
produced in the second temperature section compared to the 
first temperature section, but when the sulfur oxides is con 
tinuously evaluated, the performance of the apparatus for 
post-processing exhaust gas deteriorates, so that the Sulfur 
oxides needs to be appropriately removed at an appropriate 
time. 
0146 Further, the longtime reference value218 is set to be 
20 times or less the short time reference value 214. Accord 
ingly, in order to implement a temperature environment of the 
second temperature section that is a relatively high tempera 
ture compared to the first temperature section, the fuel injec 
tion quantity is increased, but the long time reference value 
218 is restricted to be 20 times or less the short time reference 
value 214, so that it is possible to prevent the second tempera 
ture section from being frequently implemented and prevent 
the fuel from being excessively wasted. 
0147 For example, when it is assumed that the short time 
reference value 214 is set to 150 hrs and the long time refer 
ence value 218 is set to 500 hrs, information on the engine 
operation time 110 is continuously evaluated in the first and 
second time processing units 212 and 216. Then, when the 
evaluated operation time information reaches 150 hrs set as 
the short time reference value 214, a low temperature control 
command is given to the first processing unit 310. Then, the 
operation time information is continuously evaluated, and 
when the evaluated operation time information reaches 500 
hrs set as the long time reference value 218, a high tempera 
ture control command is given to the second processing unit 
32O. 

0148. In the meantime, the low temperature control com 
mand may be generated just after the high temperature con 
trol command is generated, but in this case, the low tempera 
ture (T-L) control command may be ignored. The reason of 
ignoring the low temperature (T-L) control command is that 
when the high temperature environment is created and the 
operation of removing the Sulfur oxides is performed, the 
sulfur oxides, which is activated to be adsorbed/desorbed at a 
relatively low temperature, is removed together. 
0149. In the meantime, when the low temperature control 
command is generated, the engine operation time evaluated in 
the first time processing unit 212 is initialized. Similarly, 
when the high temperature (T-H) control command is gener 
ated, the engine operation time evaluated in the second time 
processing unit 216 is initialized. Further, when the engine 
operation time evaluated in the second time processing unit 
216 is initialized, the engine operation time evaluated in the 
first time processing unit 212 may be also initialized together, 
and the reason is that when the high temperature environment 
is created and the operation of removing the Sulfur oxides is 
performed, the sulfur oxides, which is activated to be 
adsorbed/desorbed at a relatively low temperature, is 
removed together, as described above. 
0150. Hereinafter, an exemplary embodiment, in which 
the regeneration environment information is set by using 
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information on an engine fuel consumption quantity, will be 
described with reference to FIG. 4. FIG. 4 is a diagram for 
describing an example, in which a regeneration cycle and a 
regeneration temperature of the catalytic device are set based 
on information on an engine fuel consumption quantity in the 
apparatus for post-processing exhaust gas for removing the 
Sulfur oxides according to the exemplary embodiment of the 
present disclosure. 
0151. The engine fuel consumption quantity 120 is infor 
mation on a degree of fuel consumed by an engine. Informa 
tion on the engine fuel consumption quantity 120 is provided 
to a fuel quantity calculation processing unit 220, and the fuel 
quantity calculation processing unit 220 evaluates each of a 
Small consumption quantity and a large consumption quantity 
and compares and determines each of the evaluated Small 
consumption quantity and the evaluated large consumption 
quantity. More particularly, the fuel quantity calculation pro 
cessing unit 220 includes a first fuel quantity processing unit 
222 and a second fuel quantity processing unit 226. A Small 
quantity reference value 224 is set in the first fuel quantity 
processing unit 222, and a large quantity reference value 228 
is set in the second fuel quantity processing unit 226. 
0152 The large quantity reference value 228 may be set to 
a relatively larger quantity than the Small quantity reference 
value 224. More particularly, the large quantity reference 
value 228 may be set to be 1.5 times to 10 times the small 
quantity reference value 224. 
0153. In the meantime, the small quantity reference value 
224 makes the operation of removing the sulfur oxides be 
performed under the low temperature environment, and as 
illustrated in FIG. 1, the small quantity reference value 224 
reflects the adsorption and the desorption of the relatively 
large quantity of Sulfur oxides in the first temperature section 
that is the low temperature (T-L). 
0154 Similarly, the large quantity reference value 228 
makes the operation of removing the Sulfur oxides be per 
formed under the high temperature environment, and as illus 
trated in FIG.1, the large quantity reference value 228 reflects 
the adsorption and the desorption of the relatively small quan 
tity of sulfur oxides in the second temperature section that is 
the high temperature (T-L). That is, the regeneration of the 
catalytic device is more frequently performed in the first 
temperature section, in which the quantity of oxide Sulfur is 
relatively large, compared to the second temperature section. 
0155 On the other hand, the large quantity reference value 
228 is set to be 1.5 times or more the small quantity reference 
value 224, so that it is possible to periodically remove the 
activated Sulfur oxides in the second temperature section. To 
additionally describe, the relatively small quantity of sulfur 
oxides is produced in the second temperature section com 
pared to the first temperature section, but when the sulfur 
oxides is continuously evaluated, the performance of the 
apparatus for post-processing exhaust gas deteriorates, so that 
the Sulfur oxides needs to be appropriately removed at an 
appropriate time. 
0156 Further, the large quantity reference value 228 is set 
to be 10 times or less the small quantity reference value 224. 
Accordingly, in order to implement a temperature environ 
ment of the second temperature section that is a relatively 
high temperature compared to the first temperature section, 
the fuel injection quantity is increased, but the large quantity 
reference value 228 is restricted to be 10 times or less the 
Small quantity reference value 224. So that it is possible to 
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prevent the second temperature section from being frequently 
implemented and prevent the fuel from being excessively 
wasted. 
0157 For example, when it is assumed that the small 
quantity reference value 224 is set to 2,000 L and the large 
quantity reference value 228 is set to 10,000 L, information 
on the engine fuel consumption quantity 120 is continuously 
evaluated in the first and second fuel quantity processing units 
222 and 226. Then, when the evaluated fuel consumption 
information reaches 2,000 L set as the small quantity refer 
ence value 224, a low temperature control command is given 
to the first processing unit 310. Then, the fuel consumption 
information is continuously evaluated, and when the evalu 
ated fuel consumption information reaches 10,000 L set as the 
large quantity reference value 228, a high temperature control 
command is given to the second processing unit 320. 
0158. In the meantime, the low temperature control com 
mand may be generated just after the high temperature con 
trol command is generated, but in this case, the low tempera 
ture (T-L) control command may be ignored. The reason of 
ignoring the low temperature (T-L) control command is that 
when the high temperature environment is created and the 
operation of removing the Sulfur oxides is performed, the 
sulfur oxides, which is activated to be adsorbed/desorbed at a 
relatively low temperature, is removed together. 
0159. On the other hand, when the low temperature con 

trol command is generated, the information on the engine fuel 
consumption quantity evaluated in the first fuel quantity pro 
cessing unit 222 is initialized. Similarly, when the control 
command according to the high temperature (T-H) is gener 
ated, the information on the engine fuel consumption quantity 
evaluated in the second fuel quantity processing unit 226 is 
initialized. Further, when the engine fuel consumption quan 
tity of the second fuel quantity processing unit 226 is initial 
ized, the engine fuel consumption quantity of first fuel quan 
tity processing unit 222 may be initialized together, and the 
reason is that when the high temperature environment is cre 
ated and the operation of removing the Sulfur oxides is per 
formed, the sulfur oxides, which is activated to be adsorbed/ 
desorbed at a relatively low temperature, is removed together, 
as described above. 
0160 Hereinafter, an exemplary embodiment, in which 
the regeneration environment information is set by using 
information on a vehicle trip distance, will be described with 
reference to FIG. 5. FIG. 5 is a diagram for describing an 
example, in which a regeneration cycle and a regeneration 
temperature of the catalytic device are set based on informa 
tion on a vehicle trip distance in the apparatus for post 
processing exhaust gas for removing the Sulfuroxides accord 
ing to the exemplary embodiment of the present disclosure. 
0161 The vehicle trip distance 130 is information on a 
degree of trip of a vehicle. Information on the vehicle trip 
distance 130 is provided to a distance calculation processing 
unit 230, and the distance calculation processing unit 230 
evaluates a short distance and a long distance and compares 
and determines each of the evaluated short distance and the 
evaluated long distance. More particularly, the distance cal 
culation processing unit 230 includes a first distance process 
ing unit 232 and a second distance processing unit 236. A 
short distance reference value 234 is set in the first distance 
processing unit 232 and along distance reference value 238 is 
set in the second distance processing unit 236. 
0162 The long distance reference value 238 may be set to 
relatively larger than the short distance reference value 234. 
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More particularly, the long distance reference value 238 may 
be set to be 1.5 times to 5 times the short distance reference 
value 234. 

(0163. In the meantime, the short distance reference value 
234 makes the operation of removing the sulfur oxides be 
performed under the low temperature environment, and as 
illustrated in FIG. 1, the short distance reference value 234 
reflects the adsorption and the desorption of the relatively 
large quantity of Sulfur oxides in the first temperature section 
that is the low temperature (T-L). 
0164. Similarly, the long distance reference value 238 
makes the operation of removing the Sulfur oxides be per 
formed under the high temperature environment, and as illus 
trated in FIG. 1, the long distance reference value 238 reflects 
the adsorption and the desorption of the relatively small quan 
tity of sulfur oxides in the second temperature section that is 
the high temperature (T-L). That is, the regeneration of the 
catalytic device is more frequently performed in the first 
temperature section, in which the quantity of oxide Sulfur is 
relatively large, compared to the second temperature section. 
0.165. On the other hand, the long distance reference value 
238 is set to be 1.5 times or more the short distance reference 
value 234, so that it is possible to periodically remove the 
activated Sulfur oxides in the second temperature section. To 
additionally describe, the relatively small quantity of sulfur 
oxides is produced in the second temperature section com 
pared to the first temperature section, but when the sulfur 
oxides is continuously evaluated, the performance of the 
apparatus for post-processing exhaust gas deteriorates, so that 
the Sulfur oxides needs to be appropriately removed at an 
appropriate time. 
0166 Further, the long distance reference value 238 may 
be set to be 5 times or less the short distance reference value 
234. Accordingly, in order to implement a temperature envi 
ronment of the second temperature section that is a relatively 
high temperature compared to the first temperature section, 
the fuel injection quantity is increased, but the long distance 
reference value 238 is restricted to be 5 times or less the short 
distance reference value 234, so that it is possible to prevent 
the second temperature section from being frequently imple 
mented and prevent the fuel from being excessively wasted. 
0.167 For example, when it is assumed that the short dis 
tance reference value 234 is set to 5,000 km and the long 
distance reference value 238 is set to 25,000 km, information 
on the vehicle trip distance 130 is continuously evaluated in 
the first and second distance processing units 232 and 236. 
Then, when the evaluated trip distance information reaches 
5,000 km set as the short distance reference value 234, a low 
temperature control command is given to the first processing 
unit 310. Then, the trip distance information is continuously 
evaluated, and when the evaluated trip distance information 
reaches 25,000 km set as the long distance reference value 
238, a high temperature control command is given to the 
second processing unit 320. 
0.168. In the meantime, the low temperature control com 
mand may be generated just after the high temperature con 
trol command is generated, but in this case, the low tempera 
ture (T-L) control command may be ignored. The reason for 
ignoring the low temperature control command is that when 
the high temperature environment is created and the operation 
of removing the sulfur oxides is performed, the sulfur oxides, 
which is activated to be adsorbed/desorbed at a relatively low 
temperature, is removed together. 
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0169. In the meantime, when the low temperature control 
command is generated, information on an engine trip distance 
evaluated in the first distance processing unit 232 is initial 
ized. Similarly, when the high temperature (T-H) control 
command is generated, information on an engine trip distance 
evaluated in the second distance processing unit 236 is ini 
tialized. Further, when the engine trip distance amount of the 
second distance processing unit 236 is initialized, the engine 
trip distance amount of the first distance processing unit 232 
may also be initialized together, and the reason is that when 
the high temperature environment is created and the operation 
of removing the sulfur oxides is performed, the sulfur oxides, 
which is activated to be adsorbed/desorbed at a relatively low 
temperature, is removed together, as described above. 
0170 Hereinafter, an exemplary embodiment, in which 
the regeneration environment information is set by using 
information on Sulfur oxides produced quantity, will be 
described with reference to FIG. 6. FIG. 6 is a diagram for 
describing an example, in which a regeneration cycle and a 
regeneration temperature of the catalytic device are set based 
on information on Sulfur oxides produced quantity in the 
apparatus for post-processing exhaust gas for removing the 
Sulfur oxides according to the exemplary embodiment of the 
present disclosure. 
0171 The sulfuroxides produced quantity 140 is informa 
tion on a degree of quantity of Sulfur oxides produced. Infor 
mation on the sulfur oxides produced quantity 140 is provided 
to Sulfur oxides quantity calculation processing unit 240, and 
the sulfur oxides quantity calculation processing unit 240 
evaluates the information on the Sulfuroxides produced quan 
tity 140 according to the form of catalyst and compares and 
determines the evaluated information on the sulfur oxides 
produced quantity 140. More particularly, the sulfur oxides 
quantity calculation processing unit 240 determines a degree 
of sulfur oxides produced with reference to DOC inlet 
exhaust gas temperature information 142 and SCR inlet 
exhaust gas temperature information 144. Accordingly, it is 
possible to more accurately recognize a degree of Sulfur 
oxides, which needs to be actually removed. 
0172. The sulfur oxides quantity calculation processing 
unit 240 includes a DOC calculation processing unit 250 and 
an SCR calculation processing unit 260. 
0173 The DOC calculation processing unit 250 includes a 
DOC Sulfur oxides storage quantity calculating unit 252, and 
sulfur oxides quantity reference value 256 is set in the DOC 
calculation processing unit 250. The DOC sulfur oxides stor 
age quantity calculating unit 252 calculates a degree of sulfur 
oxides stored in the DOC based on the sulfur oxides produced 
quantity information collected from the Sulfur oxides pro 
duced quantity 140 and the DOC inlet exhaust gas tempera 
ture information 142. That is, since the sulfur oxides may be 
naturally desorbed and removed, or absorbed and stored 
according to the DOC inlet exhaust gas temperature, the DOC 
inlet exhaust gas temperature information is referred. 
0.174. Then, the information on the sulfur oxides quantity 
calculated in the DOC calculation processing unit 250 is 
provided to sulfur oxides quantity processing unit 258. 
(0175. The sulfur oxides quantity provided from the DOC 
calculation processing unit 250 is evaluated in the sulfur 
oxides quantity processing unit 258, and the Sulfur oxides 
quantity processing unit 258 compares and determines the 
evaluated Sulfur oxides quantity with Sulfur oxides quantity 
reference value 256. When the evaluated sulfur oxides quan 
tity reaches the sulfur oxides quantity reference value 256, the 

Jun. 30, 2016 

Sulfur oxides quantity processing unit 258 gives the low tem 
perature control command to the first processing unit 310. 
Then, the information on the sulfur quantity evaluated in the 
sulfur oxides quantity processing unit 258 is initialized after 
the low temperature control command is generated. The Sul 
fur oxides reference value 256 may be set to, for example, 20 
g. That is, the Sulfur oxides quantity processing unit 258 
determines whether the evaluated sulfur oxides quantity 
reaches 20 g, and when the evaluated Sulfur oxides quantity 
reaches 20 g, the Sulfur oxides quantity processing unit 258 
initializes the information on the evaluated sulfur oxides 
quantity and gives the low temperature control command. 
0176 When the low temperature control command is 
given, the information on the Sulfur oxides quantity evaluated 
in each of the DOC Sulfur oxides storage quantity calculating 
unit 252 and the sulfur oxides quantity processing unit 258 is 
initialized. 

0177. The SCR calculation processing unit 260 calculates 
first and second Sulfur oxides quantities based on the Sulfur 
oxides produced quantity 140, the SCR inlet exhaust gas 
temperature information 144, and the information on the 
sulfur oxides quantity calculated by the DOC sulfur oxides 
storage quantity calculating unit 252. The SCR calculation 
processing unit 260 calculates each of the first sulfur oxides 
quantity and the second Sulfur oxides quantity. 
0.178 The first sulfur oxides quantity is calculated by col 
lecting a first Sulfur oxides adsorption characteristic 261a, a 
first sulfur oxides desorption characteristic 261b, the sulfur 
oxides produced quantity 140, the SCR inlet exhaust gas 
temperature information 144, and the information on the 
sulfur oxides quantity calculated by the DOC sulfur oxides 
storage quantity calculating unit 252. The reason is that the 
first Sulfur oxides quantity is changed and stored according to 
a temperature environment and an originally existing first 
Sulfur oxides quantity. 
0179. In the meantime, a first sulfur oxides storage quan 

tity processing unit 264a refers to a first Sulfuroxides quantity 
reference value 266a. The first sulfur oxides quantity refer 
ence value 266a may be set to, for example, 25 g. That is, a 
first Sulfur oxides quantity processing unit 268a determines 
whether the evaluated first sulfur oxides quantity reaches 25 
g, and when the evaluated first Sulfur oxides quantity reaches 
25 g, the first Sulfur oxides quantity processing unit 268a 
initializes the information on the evaluated first sulfur oxides 
quantity and gives the low temperature control command. 
0180. When the low temperature control command is 
given, the information on the first Sulfur oxides quantity 
evaluated in each of the first Sulfur oxides storage quantity 
processing unit 264a and the first Sulfur oxides quantity pro 
cessing unit 268a is initialized. 
0181 Similarly, a second sulfur oxides storage quantity 
processing unit 264b calculates a second Sulfur oxides quan 
tity. The second Sulfur oxides storage quantity processing unit 
264b calculates the second sulfur oxides quantity by collect 
ing a second Sulfur oxides adsorption characteristic 262a, a 
second sulfur oxides desorption characteristic 262b, the sul 
fur oxides produced quantity 140, the SCR inlet exhaust gas 
temperature information 144, and the information on the 
sulfur oxides quantity calculated by the DOC sulfur oxides 
storage quantity calculating unit 252. The reason is that the 
second Sulfur oxides quantity is changed and stored accord 
ing to a temperature environment and an originally existing 
second Sulfur oxides quantity. 
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0182. In the meantime, a second sulfur oxides storage 
quantity processing unit 264b refers to a second Sulfur oxides 
quantity reference value 266b. The second sulfur oxides 
quantity reference value 266b may be set to, for example, 10 
g. That is, the second Sulfur oxides quantity processing unit 
268b determines whether the evaluated second sulfur oxides 
quantity reaches 10 g, and when the evaluated second Sulfur 
oxides quantity reaches 10g, the second Sulfur oxides quan 
tity processing unit 268b initializes the information on the 
evaluated second Sulfur oxides quantity and gives the com 
mand according to the high temperature (T-H). 
0183. When the high temperature control command is 
given, the information on the second Sulfur oxides quantity 
evaluated in each of the second Sulfur oxides storage quantity 
processing unit 264b and the second Sulfur oxides quantity 
processing unit 268bis initialized. 
0184. In the meantime, the low temperature control com 
mand may be generated just after the high temperature con 
trol command is generated, but in this case, the low tempera 
ture (T-L) control command may be ignored. The reason of 
ignoring the low temperature (T-L) control command is that 
when the high temperature environment is created and the 
operation of removing the Sulfur oxides is performed, the 
sulfur oxides, which is activated to be adsorbed/desorbed at a 
relatively low temperature, is removed together. 
0185. On the other hand, when the control command 
according to the high temperature (T-H) is generated, the 
information on the Sulfur oxides quantity evaluated in each of 
the DOC sulfur oxides storage quantity calculating unit 252 
and the Sulfur oxides quantity processing unit 258 is initial 
ized, and the information on the first Sulfur oxides quantity 
evaluated in each of the first Sulfur oxides storage quantity 
processing unit 264a and the first Sulfur oxides quantity pro 
cessing unit 268a may be initialized together. The reason is 
that when the high temperature environment is created and 
the operation of removing the sulfur oxides is performed, the 
sulfur oxides, which is activated to be adsorbed/desorbed at a 
relatively low temperature, is removed together. 
0186 The sulfur oxides caused from the fuel and the 
engine oil is adsorbed to a catalyst in the form of sulfur oxides 
to degrade performance, and has a characteristic in that an 
adsorption rate of the sulfur oxides to the catalyst is different 
according to the kind of catalyst and the form of sulfuroxides. 
0187. Accordingly, the apparatus for post-processing 
exhaust gas for removing the Sulfur oxides according to the 
exemplary embodiment of the present disclosure may sepa 
rate and control a regeneration cycle and a regeneration tem 
perature of the apparatus for post-processing exhaust gas 
even though the sulfur oxides has a different characteristic 
according to the form of Sulfur oxides, thereby removing 
most of the sulfur oxides. 
0188 Further, since the amount of components of the sul 
fur oxides removed at a high temperature is relatively smaller 
than the amount of components of the sulfur oxides removed 
at a low temperature, it is possible to prevent the waste of fuel 
consumed when removing the Sulfur oxides by setting a cycle 
implementing a high temperature to be long and frequently 
setting a cycle implementing a low temperature. 
0189 Further, it is possible to prevent the waste of addi 
tionally consumed fuel by ignoring a control cycle resulting 
from a low temperature when a high temperature is imple 
mented. 
0190. The exemplary embodiments of the present disclo 
Sure have been described with reference to the accompanying 
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drawings, but those skilled in the art will understand that the 
present disclosure may be implemented in another specific 
form without changing the technical spirit or essential feature 
thereof. 
0191). Accordingly, it will be understood that the afore 
mentioned exemplary embodiments are described for illus 
tration in all aspects and are not limited, and it should be 
interpreted that the scope of the present disclosure shall be 
represented by the claims to be described below, and all of the 
changes or modified forms induced from the meaning and the 
Scope of the claims, and an equivalent concept thereof are 
included in the scope of the present disclosure. 
0.192 The apparatus for post-processing exhaust gas for 
removing the Sulfur oxides according to the exemplary 
embodiment of the present disclosure may be used for remov 
ing Sulfur oxides in a catalytic device when being regener 
ated. 

1. An apparatus for post-processing exhaust gas for remov 
ing Sulfur oxides, the apparatus comprising: 

an input unit configured to receive one or more elements of 
operation information of a vehicle among an engine 
operation time, an engine fuel consumption quantity, a 
vehicle trip distance, and Sulfur oxides produced quan 
tity; 

a memory unit configured to store a first operation infor 
mation value for processing Sulfur oxides and a second 
operation information value for processing Sulfur 
oxides, wherein the first operation information value and 
the second operation information Value are generated by 
evaluating the operation information received from the 
input unit; 

a first processing unit configured to determine whether the 
first operation information value stored in the memory 
unit reaches a predetermined first reference value, and to 
generate a low temperature control command when the 
first operation information value reaches the first refer 
ence value; 

a second processing unit configured to determine whether 
the second operation information value stored in the 
memory unit reaches a predetermined second reference 
value, and to generate a high temperature control com 
mand when the second operation information value 
reaches the predetermined second reference value; and 

a Sulfur oxides removal operating unit configured to 
remove a first Sulfur oxides by heating a catalytic device 
under a first temperature condition when the low tem 
perature control command is generated from the first 
processing unit, and remove the first Sulfur oxides and a 
second Sulfur oxides by heating the catalytic device 
under a second temperature condition when the high 
temperature control command is generated from the sec 
ond processing unit. 

2. The apparatus of claim 1, wherein the first processing 
unit initializes the first operation information value of the 
memory unit after the low temperature control command is 
generated, and 

the second processing unit initializes the second operation 
information value of the memory unit after the high 
temperature control command is generated. 

3. The apparatus of claim 2, wherein when the second 
processing unit initializes the second operation information 
value of the memory unit, the second processing unit also 
initializes the first operation information value of the memory 
unit. 
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4. The apparatus of claim 1, wherein in the sulfur oxides 
removal operating unit, the first temperature condition is 400° 
C. or higher and the second temperature condition is 600° C. 
or higher. 

5. The apparatus of claim 1, wherein the predetermined 
first reference value is smaller than the second reference 
value. 

6. The apparatus of claim 1, further comprising: 
a manual control unit configured to generate the high tem 

perature control command, 
wherein when the high temperature control command is 

generated from the manual control unit, the first Sulfur 
oxides and the second sulfur oxides are removed by 
heating the catalytic device under the second tempera 
ture condition, and the first operation information value 
and the second operation information value of the 
memory unit are initialized. 

7. The apparatus of claim 1, wherein the first sulfur oxides 
includes ammonium sulfate ((NH4)2SO4), and the second 
sulfur oxides includes copper sulfate (CuSO4). 

8. A method for post-processing exhaust gas for removing 
Sulfur oxides, the method comprising: 

an input operation of receiving one or more elements of 
operation information of a vehicle among an engine 
operation time, an engine fuel consumption quantity, a 
vehicle trip distance, and Sulfur oxides produced quan 
tity from an input unit; 

an evaluating operation of generating a first operation 
information value for processing sulfur oxides and a 
second operation information value for processing Sul 
fur oxides by evaluating the operation information 
received from the input operation; 

a first command operation of determining whether the first 
operation information value evaluated in the evaluating 
operation reaches a predetermined first reference value, 
and generating a low temperature control command 
when the first operation information value reaches the 
predetermined first reference value; 

a second command operation of determining whether the 
second operation information value evaluated in the 
evaluating operation reaches a predetermined second 
reference value, and generating a high temperature con 
trol command when the second operation information 
value reaches the predetermined second reference value; 

a first removal operation of removing a first Sulfur oxides 
by heating a catalytic device under a first temperature 
condition when the low temperature control commandis 
generated in the first command operation; and 
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a second removal operation of removing the first Sulfur 
oxides and a second Sulfur oxides by heating the cata 
lytic device under a second temperature condition when 
the high temperature control command is generated in 
the second command operation. 

9. The method of claim 8, further comprising: 
initializing the first operation information value after the 

low temperature control command is generated; and 
initializing the second operation information value after 

the high temperature control command is generated. 
10. The method of claim 9, wherein when the second 

operation information value is initialized, the first operation 
information value is initialized together. 

11. The method of claim 8, wherein when the received 
operation information is the engine operation time, the sec 
ond reference value is set to a range from 1.5 times to 20 times 
the first reference value. 

12. The method of claim 8, wherein when the received 
operation information is the engine fuel consumption quan 
tity, the second reference value is set to a range from 1.5 times 
to 10 times the first reference value. 

13. The method of claim 8, wherein when the received 
operation information is the vehicle trip distance, the second 
reference value is set to a range from 1.5 times to 5 times the 
first reference value. 

14. The method of claim 8, wherein when the received 
operation information is the Sulfur oxides produced quantity, 
the first reference value is Sulfur oxides storage quantity of a 
DOC or a first Sulfur oxides storage quantity, and the second 
reference value is a second Sulfur oxides storage quantity. 

15. The method of claim 8, wherein the first temperature 
condition is 400° C. or higher and the second temperature 
condition is 600° C. or higher. 

16. The method of claim 8, wherein the predetermined first 
reference value is smaller than the second reference value. 

17. The method of claim 8, wherein a manual control unit 
generating the high temperature control command is further 
included, and 

the method further includes, when the high temperature 
control command is generated from the manual control 
unit, removing the first Sulfur oxides and the second 
sulfur oxides by heating the catalytic device under the 
second temperature condition, and initializing the first 
operation information value and the second operation 
information value. 

18. The method of claim 8, wherein the first sulfur oxides 
includes ammonium sulfate ((NH4)2SO4), and the second 
sulfur oxides includes copper sulfate (CuSO4). 
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