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Descr ipt ion 

Ti t le  o f  Invent ion  

CONNECTION PART STRUCTURE,  CORROSION 

PREVENTION SYSTEM, DEVICE, AND CORROSION 

PREVENTION METHOD 5 

Technica l  F ie ld  

[0001]  

The present  invent ion re lates  to  a  connect ion 

s tructure  in  a  connect ion part  o f  an apparatus  or  p ip ing ,  10 

a  corros ion prevent ion system, a  dev ice which inc ludes  the  

corros ion prevent ion system, and a  corros ion prevent ion 

method.  

Background Art  15 

[0002]  

In  an apparatus or  pip ing  ins ide whic h a  f lu id f lows,  

crev ice  corros ion and the l ike  may occur  in a  part  in  which 

members  const i tut ing  the  apparatus  or  the  p ip ing  are  

connected to  each other .  20 

[0003]  

In order  to prevent corros ion in an apparatus or  

p ip ing ,  for  example ,  Non-Patent  L i terature  1  d isc loses  that  

a  mater ia l  obta ined by  adding pa l lad ium to  t i tanium is  

e f fec t ive in  prevent ing  crev ice  corrosion.  Non-Patent  25 
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L i terature  2 d isc loses  that  i t  i s  poss ib le  to  suppress  

corros ion by br ing ing  a noble  meta l ,  such as  go ld or  

p lat inum,  into  contact  wi th  type  316 sta in less  s tee l .  

[0004]  

Patent L i terature 1  d isc loses  a  technique for  5 

prevent ing  corros ion by  supply ing  a  paste - l ike  or  grease -

l ike  crev ice corros ion inhib i tor  to  a  micro  crev ice  formed

in a part  in  which components  are jo ined or  formed 

between the  components .  

10 

Ci tat ion L is t  

[Patent  L i terature ]  

[0005]  

[Patent  L i terature  1 ]  

Japanese  Patent  Appl icat ion Publ icat ion,  15 

Tokukaisho ,  No.  60-67780 

[Non-patent  L i terature ]  

[0006]  

[Non-patent  L i terature  1 ]  

KOBAYASHI ,  mineo,  "Chi tan no sukima fushoku 20 

boushi  (Prevent ion o f  crev ice  corros ion o f  t i tanium)" ,  

Boshoku Gi jutsu,  vo l .  35,  pp.  538-540,  1986 

[Non-patent  L i terature  2 ]  

NAKAHARA,  masao,  e t .  a l . ,  "Anodic  Protect ion 

Method for  Sta in less  Stee l  in  Contact  wi th  Noble  Meta ls  in 25 
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the  Concentrated Sul fur ic  Ac id  Environment" ,  Za i ryo - to-

Kankyo,  vo l .  51,  pp.  111-114,  2002 

Summary o f  Invent ion 

Technica l  Problem 5 

[0007]  

However ,  mater ia ls  as  d isc losed in  Non-Patent 

L i teratures  are  expens ive ,  and resul t  in  poor  economy.  A  

convent ional  technique as  d isc losed in  Patent  L i terature  1 

has  a  problem that  i t  i s  d i f f i cu l t  to  apply  the  convent ional  10 

technique to  a  h igh- temperature  and h igh-pressure  system 

in  which sea l ing  on a  contact  sur face  between components  

is  important ,  because a  corros ion inhib i tor  is  d i rect ly  

suppl ied  to  the  contact  sur face  between the  components .  

[0008]  15 

An object  o f  an aspect  o f  the  present  invent ion is  to  

reduce a  poss ib i l i ty  that  cor ros ion wi l l  occur  in  a 

connect ion part  o f  an apparatus  or  p ip ing  ins ide  which a  

f lu id  f lows and in  the  v ic in i ty  o f  the  connect ion part .  

So lut ion to  Problem 20 

[0009]  

In  order  to  at ta in  the  above  ob ject ,  a  connect ion 

s tructure  in  accordance  wi th  an aspect  o f  the  present 

invent ion is  a  connect ion s tructure  which prevents  

corros ion in  a  connect ion part  o f  an apparatus or  p ip ing 25 
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ins ide  which a  corros ion induct ion f luid  f lows,  inc luding:  

a t  l east  one supply port  through which a corros ion 

prevent ion f lu id  is  suppl ied ;  and a  baf f l e  p late  which is  

located on an inner  s ide o f  the  apparatus or  the  p ip ing,  

where in  the  baf f l e  p late  causes  a  change in  f low o f  each o f  5 

the  corros ion prevent ion f lu id  and the  corros ion induct ion 

f lu id  so that  a  f lu id which comes in contact  wi th the  

connect ion part  becomes the  corros ion prevent ion f lu id  or  

the  corros ion induct ion f lu id  that  is  d i luted by the  

corros ion prevent ion f lu id .  10 

[0010]  

A  corros ion prevent ion system in  accordance wi th  an 

aspect  o f  the  present  invent ion inc ludes  the  above  

connect ion s tructure  and the  corros ion prevent ion f lu id  

supply  dev ice .  15 

[0011]  

A  device  in  accordance wi th  an asp ect  o f  the present  

invent ion inc ludes  the  above  corros ion prevent ion system.  

[0012]  

A  corros ion prevent ion method in  accordance wi th  an 20 

aspect  o f  the  present  invent ion is  a  method for  prevent ing 

corros ion in  a  connect ion part  o f  an apparatus  or  p ip ing 

ins ide  which a  corros ion induct ion f lu id  f lows,  inc luding 

the  s teps  o f :  supply ing  a  corros ion prevent ion f lu id ;  and 

changing  a  f low o f  each o f  the  corros ion prevent ion f lu id  25 
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and the  corros ion prevent ion f lu id  so  that  a f lu id  which 

comes in contact  with  the  co nnect ion part  becomes the 

corros ion prevent ion f lu id  or  the  corros ion induct ion f lu id 

that  is  d i luted by  the  corros ion prevent ion f lu id .  

Advantageous Ef fec ts  o f  Invent ion 5 

[0013]  

An aspect  o f  the  present invent ion makes i t  poss ib le  

to  reduce a  poss ib i l i ty  that  corros ion wi l l  occur  in  a 

connect ion part  o f  an apparatus  or  p ip ing  ins ide  which a  

corros ion induct ion f lu id  f lows.  10 

Br ie f  Descr ipt ion o f  Drawings  

[0014]  

F ig .  1  is  a schemat ic  v iew i l lustrat ing  conf igurat ions 

o f  a  connect ion s tructure ,  a  corros ion prevent ion system,  15 

and a  dev ice ,  in  accordance wi th  Embodiment  1  o f  the  

present  invent ion.  

2001 o f  F ig .  2  is  a cross -sect ional  v iew taken f rom 

l ine  I I - I I  o f  F ig .  1 ,  and 2002 o f  F ig .  2  is  a  drawing

i l lustrat ing  a  var ia t ion.  20 

F ig .  3  is  cross -sect ional  v iews o f  connect ion 

s tructures  which are  var ia t ions  o f  the  connect ion 

s tructure  i l lustrated in  F ig .  1 .  

F ig .  4 is  a  cross -sect ional  v iew o f  a  connect ion 

s tructure  in  accordance  wi th  Embodiment  2 .  25 
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F ig .  5  is  cross -sect ional  v iews o f  connect ion 

s tructures  which are  var iat ions  o f  the  connect ion 

s tructure  i l lustrated in  F ig .  4 .  

F ig .  6 is  a  cross -sect ional  v iew o f  a  connect ion 

s tructure  in  accordance  wi th  Embodiment  3 .  5 

F ig .  7 is  a  cross -sect ional  v iew o f  a  connect ion 

s tructure which is  a  var ia t ion o f  the  connect ion s tructure  

in  accordance  wi th  Embodiment  3 .  

F ig .  8 is  a  cross -sect ional  v iew o f  a  connect ion 

s tructure  in  accordance  wi th  Embodiment  4 .  10 

9001 o f  F ig .  9  is  a  part ia l  cross-sect ional  v iew o f  an 

apparatus  inc luding  a  connect ion s tructure  in  accordance 

wi th  Embodiment  5 .  9002 o f  F ig .  9  is  a  par t ia l  cross -

sect ional  v iew o f  an apparatus  inc luding  a  connect ion 

s tructure which is  a  var ia t ion o f  the  connect ion s tructure  15 

in  accordance  wi th  Embodiment  5 .  

F ig .  10 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus inc luding a  connect ion structure  in  accordance 

wi th  Embodiment  6 .  

F ig .  11 is  a  part ia l  cross -sect ional  v iew o f  an 20 

apparatus  inc luding  a  connect ion s tructure  in  accordance 

wi th  Embodiment  7 .  

F ig .  12 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus inc luding a  connect ion s tructure  in  accordance 

wi th  Embodiment  8 .  25 
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F ig .  13 is  a  cross -sect ional  v iew taken f rom l ine  XI -

XI  in  F ig .  12.  

F ig .  14 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus  inc luding  a  connect ion s tructure  in  accordance 

wi th  Embodiment  9 .  5 

Descr ipt ion o f  Embodiments  

[0015]  

Embodiment  1  

The fo l lowing  descr ipt ion wi l l  d i scuss  an example  o f  10 

a  corros ion prevent ion method in  accordance  wi th  an 

aspect  o f  the  present  invent ion together  wi th  a  system 

used in  the  corros ion prevent ion method,  wi th  re fere nce  to 

drawings .  Note  that  the accompanying drawings are  

re ferred to  for  descr ipt ion o f  the  present  d isc losure ,  and 15 

may d i f f er  f rom actual  d imensions.  

[0016]  

F i rs t ,  wi th  re ference  to F igs .  1  and 2 ,  descr ibed are 

a  connect ion structure  100,  a  corros ion pre vent ion system 

200 which inc ludes  the  connect ion structure  100,  and a 20 

dev ice 300 which includes  the  corros ion prevent ion system 

200,  in  accordance wi th  an aspect  o f  the  present  

d isc losure .  F ig .  1  is  a  schemat ic  v iew i l lustrat ing 

conf igurat ions  o f  the  connect ion s tructure  100,  the  

corros ion prevent ion system 200,  and the  dev ice  300,  in  25 
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accordance  wi th  Embodiment  1 .  Note  that  F ig .  1  i l lustrates 

a  cross  sect ion  o f  the  connect ion structure  100 which 

cross  sect ion is  obta ined by  cut t ing  the  connect ion 

structure  100 a long a  p lane para l le l  to  a  d i rect ion in  which 

a  corros ion induct ion f lu id  f lows.  2001 o f  F ig .  2  i s  a  cross -5 

sect ional  v iew taken f rom l ine  I I - I I  o f  F ig .  1 ,  and 2002 o f  

F ig .  2  is  a  drawing i l lustrat ing  a  var ia t ion.  

[0017]  

The corros ion  prevent ion syste m 200 is  a  system for  

prevent ing  corros ion in  a  connec t ion part  o f  the  dev ice  300 10 

ins ide  which the  corros ion induct ion f lu id  f lows.  The  

corros ion prevent ion system 200 inc ludes  the connect ion 

s tructure  100 and a  corros ion prevent ion f lu id  supply 

dev ice  30.  

[0018]  15 

In the  present embodiment ,  an example in  which the  

corros ion prevent ion system 200 is  appl ied  to  the  dev ice 

300 hav ing a  tubular  s tructure  is  shown.  The dev ice  300 

is  an example o f  an apparatus in  accordance wi th  the  

present  d isc losure .  The dev ice  300 may be ,  for  example ,  a 20 

reactor ,  a  heat  exchanger ,  or  the  l ike .  The  corros ion 

prevent ion system 200 can a lso  be  appl ied  to  p ip ing  ins ide  

which the  corros ion induct ion f lu id  f lows.  

[0019]  

The corros ion prevent ion f lu id  supply  dev ice  30 is  a  25 
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dev ice  which suppl ies  a  corros ion prevent ion f lu id  to  the 

connect ion s tructure  100.  That  is ,  the  corros ion 

prevent ion f lu id  supply  dev ice 30 is  an exemplary dev ice  

for  carry ing out  a s tep o f  supply ing  the corros ion 

prevent ion f lu id  in  accordance  wi th  the  present  d i sc losure .  5 

The corros ion prevent ion f lu id  supply  device  30 may be ,  

for  example ,  a  dev ice  which inc ludes  a  booster  pump and 

p ip ing  L  that  connects  the  booster  pump and the 

connect ion s tructure  100 and which suppl ies  a 

pressur ized l iquid .  A l ternat ive ly ,  the  corros ion prevent ion 10 

f lu id  supply  dev ice  30 may be a  dev ice  which inc ludes  a  

compressor  and p ip ing  L  that  connects  the  compressor  and 

the  connect ion structure  100 and which suppl ies a  

compressed gas .  The  f low rate  o f  the  corros ion prevent ion 

f lu id  suppl ied  f r om the  corros ion prevent ion f lu id  supply  15 

dev ice  30 is  not  part icular ly  l imi ted,  but a  h igher  f low rate  

makes i t  poss ib le  to  fur ther  reduce a  poss ib i l i ty  that  

corros ion wi l l  occur  in  a  connect ion part  P .  For  example ,  

the  f low rate  o f  the  corros ion prevent io n f lu id  may be  not  

less  than a  quarter  o f  the  f low rate  o f  the  corros ion 20 

induct ion f lu id  f lowing in  the  dev ice  300.  

[0020]  

Note that  a  d i f ference in  temperature between the  

corros ion induct ion f lu id  f lowing ins ide  and the  corros ion 

prevent ion f lu id  suppl ied  by  the  corros ion prevent ion f lu id 25 
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supply  dev ice  30 is  wi th in  100°C,  more  pre ferably  80°C,  

and even more  pre ferably  50°C.  By the  d i f ference  in 

temperature  be ing  wi th in  100°C,  more  pre ferably  80°C,  

and even more  pre ferably 50°C,  i t  is  poss ib le  to  suppress 

thermal  fa t igue  o f  the  apparatus  or  the  p ip ing .  In  order  to  5 

cause the  d i f ference  in  temperature  to  be  wi th in  100°C,  

more  pre ferably  80°C,  and even more  pre ferably  50°C,  the 

corros ion prevent ion system 200 may inc lude a dev ice  

which heats  and/or  coo ls  the  corros ion prevent ion f lu id  

and/or  the  corros ion induct ion f lu id .  10 

[0021]  

The connect ion  structure  100  is  a  part  o f  the  

apparatus or  the  p ip ing  ins ide  which a  f lu id  f lows,  and is  

a  s tructure that  is  located at  a  pos i t ion at  which members  

const i tut ing  the  apparatus  or  the  p ip ing  are connected to  15 

each other .  F ig .  1  i l lustrates  an example  in  which the  

connect ion s tructure  100 const i tutes  a  part  o f  the  dev ice  

300. An arrow F1 i l lustrated in  F ig .  1  indicates  a  d i rect ion

in which the  corros ion induct ion f lu id  f lows in  the  dev ice 

300. An arrow F2 i l lustrated in  F ig .  1  indicates  a  d i rect ion20 

in which the corros ion prevent ion f lu id  is  supp l ied .  The  

conf igurat ion o f  the  connect ion s tructure  100 wi l l  be  

descr ibed be low in  deta i l .  

[0022]  

In  th is  spec i f icat ion,  the  apparatus or  the  pip ing  is  25 
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made o f  meta l ,  examples  of  which inc lude var ious carbon 

stee ls ,  s ta in less  s tee l ,  pure  t i tanium,  and haste l loy  a l loys.  

In  th is  spec i f i cat ion,  the  corros ion induct ion f lu id  is  

intended to  mean a f lu id  which f lows in  the  apparatus  or  

the  p ip ing  and which conta ins  a  corros ion induct ion 5 

substance  that  can cause  corros ion in  the  apparatus  or  

the  p ip ing .  The  corros ion induct ion substance  is ,  for  

example ,  any o f  inorganic  acids  such as sul fur ic  ac id and 

hydrochlor ic  ac id ;  inorganic  bases  such as  sodium 

hydrox ide ;  inorganic  sa l ts  such as sodium sul fa te  and 10 

sodium hydrogen sul fate ;  ch lor ides ;  sul f ides ;  and mixtures 

thereo f ,  depending on a  mater ia l  o f  the  apparatus or  the 

p ip ing .  A l ternat ive ly ,  the  corros ion induct ion substance 

may be  any o f  organic  ac ids  such as  acet ic  ac id ,  formic  

ac id ,  and butyr ic  ac id ;  organic bases  such as  pyr id ine  and 15 

t r ie thy lamine;  organic  ac id  sa l ts  such as  sodium acetate ;  

and mixtures  thereo f .  

[0023]  

In th is  spec i f i cat ion,  the  corros ion prevent ion f lu id 

is  a  f luid  which is  external ly  suppl ied  so  as to  reduce a  20 

poss ib i l i ty  that  the  apparatus  or  the  p ip ing  wi l l  corrode .  

The corros ion prevent ion f lu id  is  a f lu id  which is  less  

l ike ly  to  cause corros ion to  the  apparatus or  the  p ip ing

than the  corros ion induct ion f lu id .  For  example ,  the 

corros ion prevent ion f lu id may be  a f lu id  which conta ins 25 
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water  in  a  proport ion o f  not  less  than 50% in  terms o f  mass  

f ract ion or  a  f lu id  (gas )  which  conta ins  n i t rogen in  a  

proport ion o f  not  l ess  than 50% in  terms o f  vo lume f ract ion.  

A l ternat ive ly ,  the  corros ion prevent ion f lu id  may be  a  f lu id 

which does  not  conta in  a  corros ion induct ion substance .  5 

[0024]  

The connect ion  s tructure  100 and the  corros ion 

prevent ion system 200 in  accordance  wi th  the  present  

embodiment  are  appl icab le  to  var ious apparatuses  or  

p ip ing  ins ide  which the  corros ion induct ion f lu id  f lows.  In 10 

genera l ,  corros ion is  l ike ly  to  occur under  a h igh-

temperature  or  h igh-pressure  condi t ion,  and i t  i s  des i red 

to  reduce occurrence  o f  corros ion in an apparatus or  

p ip ing  used for  a react ion in  which a h igh -temperature  

and/or  h igh-pressure  condi t ion (s )  are  required.  The  15 

corros ion prevent ion system 200 in accordance  wi th the  

present  embodiment  can be  appl ied  to ,  for  example ,  a  

system in  which the pressure  o f  the corros ion induct ion 

f lu id  f lowing ins ide  is  not  less than 1 MPaG.  A l ternat ive ly ,  

the  corros ion prevent ion system 200 can be  appl ied  to  a  20 

system in  which the  temperature  o f  the  corros ion 

induct ion f lu id  f lowing ins ide  is  not  lower  than 120°C.  

[0025]  

<Conf igurat ion o f  connect ion s tructure  100> 

The connect ion  structure  100 is  appl ied  to  a 25 
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connect ion part  in  the  dev ice  300 in  which connect ion part  

a  f lange  connect ion is  used.  The connect ion structure  100 

inc ludes  a f i rs t  f lange  11,  a  second f lange 12,  a ba f f l e  p late  

13,  supply  ports 14,  and a  sea l ing member  20.  The f i rs t  

f lange  11 and the  second f lange  12 sandwiches  the  sea l ing  5 

member  20 therebetween,  and are  con nected to  each other  

by  be ing  fastened wi th  use  o f  a  bo l t  or  the  l ike  (not  

i l lustrated ) .  The  connect ion part  P  means a  part  in  which 

members  const i tut ing  the  dev ice 300 are  connected to  each 

other .  The connect ion part  P inc ludes a  part  in  which the  10 

members  const i tut ing  the  dev ice  300 are  in contact  wi th 

each other  and a  part  in  which the  members  and the  

sea l ing member  20 are  in contact  wi th  each other .  In  

Embodiment  1 ,  the  connect ion part  P  is  a  part  in  which 

the  f i rs t  f lange  11 and the second f lange 12 are  connected 15 

to  each other .  The connect ion part  P  is  an example  o f  a  

connect ion part  o f  the  present  d isc losure .  

[0026]  

Note  that  the  connect ion part  P  can inc lude a  crev ice .  

For  example ,  a  crev ice  CA i l lustrated in  F ig .  1  is  an ul t ra-20 

micro  crev ice  which can  occur  be tween the  sea l ing  member  

20 and the  f i rs t  f lange  11 and between the sea l ing  member 

20 and the  second f lange  12.  A  crev ice  CB is  a  micro  

crev ice  which can occur  between the  f i rs t  f lange  11 and  

the  second f lange  12.  Note  that  F ig .  1  and the  other  25 
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drawings  c lear ly  i l lustrate  the crev ice  CB for  descr ipt ion,  

but  the  crev ice  CB is  actual ly  a micro  crev ice .  That  is ,  the 

connect ion part  P  can inc lude the  crev ice CA and the 

crev ice  CB.  

[0027]  5 

In  the  dev ice  300,  the  f i rs t  f lange  11 is  a  f lange  that  

is  prov ided on an upstream s ide  wi th  respect  to  a  d i rect ion 

in  which the  corros ion induct ion f lu id  mainly  f lows.  In  the 

dev ice  300,  the  second f lange  12 is  a  f lange  that  is  

prov ided on a  downstream s ide  wi th  respect  to  the  10 

d i rect ion in  which the  corros ion induct ion f lu id  main ly  

f lows.  

[0028]  

The sea l ing  member 20 is  a  member  which is  

d isposed between the  f i rs t  f lange  11 and the  second f lange  15 

12 so  as to  improve  hermet ic i ty  in the  connect ion part  

between the  f i rs t  f lange  11 and the  second f lange  12.  As  

the  sea l ing  member  20,  a  gasket  or  an O -r ing  can be ,  for  

example ,  used.  

[0029]  20 

The supply  ports  14 are  through holes  through which 

the  corros ion prevent ion f lu id  external ly  suppl ied  is  

suppl ied  to  the  ins ide  o f  the  dev ice  300.  F ig .  1  i l lustrates  

an example  in  which the  f i rs t  f lange  11 has the  supply  

ports  14.  As  i l lustrated in  2001 o f  F ig .  2 ,  the  f i rs t  f lange  25 
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11 has four  supply  ports  14 which are  arranged at  

substant ia l ly  regular  interva ls  in a  c i rcumferent ia l  

d i rect ion.  Each o f  the  supply ports  14 is  formed so as  to  

pass  through the  f i rs t  f lange 11 in  a radia l  d i rect ion o f  the  

dev ice  300.  The pos i t ions ,  number ,  d i rect ions,  and the l ike  5 

o f  the supply  ports  14 are  not  l imi ted to  the  example 

i l lustrated in  F ig .  1 ,  prov ided that  the  supply  ports  14 

make i t  poss ib le  to  supply  the  corros ion prevent ion f lu id  

to  the  ins ide  o f  the  dev ice  300.  For  example ,  the  second 

f lange  12 may have  the  supply  ports  14,  or  a l ternat ive ly  10 

both o f  the  f i rs t  f lange 11 and the  second f lange  12 may 

have  the  supply  ports 14.  Note that  an aspect  in  w hich the  

f i rs t  f lange  11,  which is  located on the upstream s ide ,  has  

the  supply  ports  14 makes i t  poss ib le  to  fur ther  reduce a 

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  15 

P .  

[0030]  

The number  o f  the  supply  ports  14 may be one or  

more ,  or  two or  more .  The  number  o f  the  supply  ports  14 

can be  des igned as  des i red,  depending on the  s ize  or  the  20 

l ike  o f  the  dev ice  300.  As the  number  o f  the supply  ports

14 becomes larger ,  i t  i s  poss ib le  to  fur ther  reduce a  

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  

P . In a  case  where  a p lura l i ty  o f  supply  ports 14 are  formed,

the  p lura l i ty  o f  supply  ports make i t  poss ib le  to  fur ther  25 
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reduce a  poss ib i l i ty  that  corros ion wi l l  occur  in  the 

connect ion part  P ,  by  be ing  arranged at  substant ia l ly  

regular  interva ls  in  the  c i rcumferent ia l  d i rect ion.  The  

supply  ports 14 may be  formed in  a  tangent ia l  d i rect ion o f  

the  inner c i rcumference  o f  the  dev ice 300,  as  in the  5 

example  i l lustrated in  2002 in  F ig .  2 .  By  the  supply  ports  

14 be ing formed in the  tangent ia l  d i rect ion o f  the  inner 

c i rcumference ,  i t  i s  poss ib le  to  reduce occurrence  o f  an  

uneven f low o f  the  corros ion prevent ion f lu id  in  a  space  

between the  baf f l e  p late  13 and an inner  wal l  o f  the  dev ice 10 

300.  

[0031]  

The baf f l e  p late  13 is  a  member  which is  located  on 

the  inner  s ide  o f  the  dev ice  300 and which causes  a  change 

in  f low o f  each o f  the corros ion prevent ion f lu id  and the  15 

corros ion induct ion f lu id .  As  i l lustrated in  F ig .  1 ,  the  

baf f l e  p late  13 is  d isposed at  a pos i t ion at  which the  baf f l e  

p late  13 covers  the  supply  ports  14 and the connect ion 

part  P  between the  f i rs t  f lange  11 and the  second f lange  

12. The baf f l e  p late  13 has ( i )  a  cover ing  port ion 131 which20 

has a  shape o f  a  tube having an inner  diameter  smal ler  

than the  inner  d iameter  o f  the  dev ice  300 an d which 

extends a long a  f low path o f  the  corros ion induct ion f lu id 

and ( i i )  a  connect ion port ion 132 which connects  an 

upstream-s ide  end o f  the  cover ing  port ion 131 and the  25 
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inner  sur face  o f  the  dev ice  300.  

[0032]  

The cover ing  port ion 131 extends in  the sa me 

d i rect ion as  the d i rect ion in  which the  corros ion induct ion 

f lu id  f lows,  and thus makes i t  poss ib le  to  fur ther  reduce a  5 

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  

P . The cover ing  port ion 131 extends in a  d i rect ion oppos i te

to  the  d irec t ion o f  grav i ty ,  and thus makes i t  poss ib le  to  

fur ther  reduce  a  poss ib i l i ty  that  corros ion wi l l  occur  in 

the  connect ion part  P .  The  leng th o f  the  cover ing  port ion 10 

131 is  not  part icular ly  l imi ted.  However ,  as  the  cover ing  

port ion 131 becomes longer ,  i t  i s  poss ib le  to  fur ther 

reduce a  poss ib i l i ty  that  corros ion wi l l  occur  in  the 

connect ion part  P .  The d is tance  between the  cover ing 

port ion 131 and  the  inner  sur face  o f  the  dev ice  300 is  not  15 

part icu lar ly  l imi ted .  However ,  the  d is tance  is  pre ferably  

shorter .  

[0033]  

The d is tance  between the  cover ing  port ion 131 and 

the  inner  sur face  o f  the  dev ice  300 may be  var ied  a long a 20 

d i rect ion in  which the cover ing  port ion 131 extends.  Wi th 

th is  conf igurat ion,  i t  i s  poss ib le  to  ad just  a  pressure  loss  

in  a space  between the cover i ng  port ion 131 and the  inner 

sur face  o f  the  dev ice  300.  Furthermore ,  i t  i s  poss ib le  to  

prevent  the  corros ion prevent ion f lu id  suppl ied  f rom the 25 
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supply  ports  14 f rom pass ing  through only  a  l imi ted area 

in  the  space  between the  cover ing port ion 131 and the  

inner  sur face  o f  the  dev ice  300.  As  a  method o f  vary ing  the 

d is tance  between the  cover ing port ion 131 and the  inner 

sur face  o f  the  dev ice  300,  for  example ,  there  is  a  method 5 

in  which a  baf f l e  i s  prov ided to  the  cover ing  por t ion 131.  

This  makes i t  poss ib le  f or  the corros ion prevent ion f lu id 

suppl ied  f rom the  supply  ports  14 to  spread throughout  a  

wide  area  o f  the  space  between the  cover ing  port ion 131 

and the  inner  sur face  o f  the  dev ice  300,  and poss ib le  to  10 

improve  the  e f fec t  o f  reduc ing  entry o f  the corros ion 

induct ion f lu id .  

[0034]  

The connect ion port ion 132 is  connected to  the inner  

sur face o f  the dev ice 300 on the upstream s ide o f  the  15 

connect ion part  P and on the  upstream s ide  of  the  

pos i t ions  on the  inner  sur face  o f  the  dev ice  300  at  which 

pos i t ions the  supply ports  14 are open.  The connect ion 

port ion 132 is  inc l ined such that  a  pos i t ion at  which the 

connect ion port ion 132 and the cover ing port ion 131 are  20 

connected to  each other  is  located more  inward and more 

downstream than a pos i t ion at  which the  connect ion 

port ion 132 and the  inner  sur face  o f  the  dev ice  300 are  

connected to  each other .  More spec i f i ca l ly ,  as i l lustrated 

in  F ig .  1 ,  an angle  θ  formed by the  connect ion port ion 132 25 
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and the f low d irect ion o f  the  corros ion induct ion f luid  is  

not  less than 0°  and less  than 90° .  For example ,  an angle  

θ  formed by the connect ion port ion 132 and the  f low 

d i rect ion o f  the  corros ion induct ion f lu id  may be  less  than 

40° .  5 

[0035]  

When the  corros ion prevent ion f lu id  suppl ied  f rom 

the  supply ports  14 f lows into  the dev ic e  300,  the  

corros ion prevent ion f lu id  impacts  on the  baf f l e  p late  13 

and/or  the  inner  wal l  o f  the  dev ice  300.  The  corros ion 10 

prevent ion f lu id  which has  f lowed between the  baf f l e  p late  

13 and the  inner  sur face  o f  the dev ice  300 and whose f low 

d i rect ion has  been changed by  the baf f l e  p late  13 f lows 

between the  inner  sur face  o f  the  dev ice  300 and  the  baf f l e  

p late  13 and trave ls  in  the  d i rect ion o f  the  connect ion part  15 

P . On the  other  hand,  the  corros ion induct ion f lu id  f lowing

ins ide  the  dev ice  300 impacts  on th e  baf f l e  p late  13,  and 

the  f low thereo f  i s  changed.  A  part  o f  the  corros ion 

induct ion f lu id  can f low between the  baf f l e  p late  13 and 

the  inner  sur face  o f  the  device  300 f rom a downstream -20 

s ide  end o f  the  baf f l e  p late  13.  However ,  the  part  i s  d i luted 

by  the  corros ion prevent ion f lu id  f lowing in  f rom the 

supply  ports  14 .  That  is ,  the  baf f l e  p late  13 causes  a  

change in  f low o f  each o f  the  corros ion prevent ion f lu id  

and the  corros ion induct ion f lu id  so  that  a f lu id  which 25 
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comes in contact  wi th the  connect ion part  P  becomes the  

corros ion prevent ion f lu id  or  the  corros ion induct ion f lu id 

that  is  d i luted by  the  cor ros ion prevent ion f lu id .  

Accord ing ly ,  the  corros ion prevent ion system 200 

inc luding  the  baf f l e  p late  13 is  an example  o f  a  5 

conf igurat ion for  rea l i z ing  the  corrosion prevent ion 

method o f  the  present  d isc losure .  

[0036]  

(Var iat ion 1 )  

F ig .  3  is  cross -sect ional  v iews o f  connect ion 10 

s tructures  100X1 and 100X2 which are var ia t ions  o f  the  

connect ion s tructure  100 i l lustrated in  F ig .  1 .  3001 o f  F ig .  

3  is  a  cross -sect ional  v iew o f  the  connect ion structure 

100X1,  3002 o f  F ig .  3  is  a  cross -sect ional  v iew o f  the 

connect ion s tructure  100X2.  Members  hav ing the  same 15 

funct ions  as  those  o f  the  members  descr ibed wi th  

re ference  to  F ig .  1  are  g iven the  same re ference  s igns ,  and 

descr ipt ions  thereo f  wi l l  not  be  repeated.  As  i l lustrated in 

F ig .  3 ,  each o f  the  connect ion structures  100X1 and 100X2 

inc ludes a  f i rs t  f lange  11X,  a  second f lange  12X,  a ba f f l e  20 

p late  13,  supply  ports  14X,  and a  sea l ing  member  20.  

[0037]  

In  the  connect ion  s tructure  100X1,  the  second f l ange  

12X has the  supply  ports  14X.  In  the  connect ion structure  

100X2,  the f i rs t  f lange 11X has the supply  ports  14X.  25 
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Openings  o f  the  supply  ports  14X which openings  are 

located on the  inner  s ide  o f  an apparatus  are  formed wi th 

respect  to  a crev ice CB between the sea l ing  member 20 and 

the  inner  sur face  o f  the  apparatus.  A  corros ion prevent ion 

f lu id  suppl ied  f rom the  supply  ports  14X impacts  on the  5 

f i rs t  f lange  11X or  the  second f lange  12X.  With th is  

conf igurat ion,  the  corros ion  prevent ion f lu id  is  suppl ied 

to  the  ins ide  o f  the  dev ice  300 v ia  a  pos i t ion c loser  to  a 

crev ice  CA.  

[0038]  10 

Note  that  the supply  ports  14X may be  provided to  

both o f  the  f i rs t  f lange  11X and the  second f lange  12X.  

[0039]  

<Summary o f  Embodiment  1> 

A connect ion structure  100 prevents  corros ion in  a  15 

connect ion part  o f  an apparatus (dev ice  300)  or  p ip ing  

ins ide  which a  corros ion induct ion f lu id  f lows.  The 

connect ion s tructure  100 inc ludes :  a t  l east  one  supply 

port  14 through which a  corros ion prevent ion f lu i d  is  

suppl ied ;  and a  baf f l e  p late  13 which is  located on the  20 

inner s ide  o f  the  apparatus or  the p ip ing .  The baf f l e  p late  

13 causes  a  change in  f low o f  each o f  the  corros ion 

prevent ion f lu id  and the  corros ion induct ion f lu id  so that  

a  f lu id which comes in c ontact  wi th  the connect ion part  P  

becomes the corros ion prevent ion f lu id or  the  corros ion 25 



- 22 -

induct ion f lu id  that  is  d i luted by  the  corros ion prevent ion 

f lu id .  

[0040]  

With this  conf igurat ion,  i t  i s  poss ib le  to  reduce a 

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  5 

P . The connect ion part  P is  a  part  in which so -ca l led

crev ice  corros ion can occur .  That  is ,  w i th  the 

conf igurat ion,  i t  i s  poss ib le  to  s ign i f i cant ly  reduce  a  

poss ib i l i ty  that  crev ice  corros ion wi l l  occur .  

[0041]  10 

In the  connect ion structure  100,  the  baf f l e  p late  13 

is  d isposed at  a  pos i t ion at  which the baf f l e  p late  13 covers  

the  connect ion part  P  and the  at  least  one supply  port  14.  

The baf f l e  p late  13 has a  cover ing  port ion 131 which has 

a  shape o f  a  tube hav ing an inner  d iameter  smal ler  than 15 

the  inner  d iameter  o f  the  apparatus or  the  p ip ing  in  the 

connect ion part  P  and which extends along a  d irect ion in  

which the  corros ion induct ion f lu id  f lows.  

[0042]  

With th is  conf igurat ion,  the  f low o f  each o f  the 20 

corros ion prevent ion f lu id  and the  corros ion induct ion 

f lu id  is  changed,  and thus i t  i s  poss ib le  to  cause  the  f lu id  

which comes in  contact  wi th  the  connect ion part  P  to  

become the  corros ion prevent ion f lu id  or  the  corros ion 

induct ion f lu id  that  is  d i luted by  the  corros ion prevent ion 25 
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f lu id .  

[0043]  

In the  connect ion structure  100,  the  baf f l e  p late  13 

has ,  in  addi t ion to  the  cover ing  port ion 131,  a  connect ion 

port ion 132 which connects  one end o f  the  cover ing  port ion 5 

131 and the  inner  sur face  o f  the  apparatus  or  the  p ip ing .  

[0044]  

With th is  conf igurat ion,  i t  i s  poss ib le  to  connect  the 

inner  sur face  o f  the  apparatus or  the  p ip ing  and the 

cover ing port ion 131 wi thout  a l lowing the  corros ion 10 

induct ion f lu id  to  enter  a  space  between the  baf f l e  p late  

13 and the  inner  sur face  o f  the  apparatus  or  the  p ip ing .  

[0045]  

The connect ion structure  100 a lso  inc ludes  ( i )  a  f i rs t  

f lange  11 which is  located on an upstream s ide wi th  15 

respect  to  a  d i rect ion in  which  the  corros ion induct ion 

f lu id  f lows and ( i i )  a  second f lange  12 which is  l ocated on 

a  downstream s ide  wi th  respect  to  the  d i rect ion in  which 

the  corros ion induct ion f lu id  f lows.  The at  least  one supply 

port  14 is  formed in  the  f i rs t  f lange  11 and/or  the  second 20 

f lange  12.  The connect ion port ion 132 is  connec ted to  the  

inner sur face  o f  the  apparatus or  th e  p iping  on the  

upstream s ide  o f  the  at  l east  one  supply  port  14 and on 

the  upstream s ide  o f  the  connect ion part  P .  

[0046]  25 
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With th is  conf igurat ion,  i t  i s  poss ib le  to cause  the  

f lu id  which comes in  contact  wi th  the  connect ion part  P to  

become the  corros ion  prevent ion f lu id  or  the  corros ion 

induct ion f lu id  that  is  d i luted by  the  corros ion prevent ion 

f lu id .  5 

[0047]  

The corros ion prevent ion system 200 in accordance 

wi th  the  present  embodiment  inc ludes  the  connect ion 

s tructure  100.  This  makes i t  poss ib le  to  reduce ,  wi th  use 

o f  the  corros ion prevent ion system 200,  a  poss ib i l i ty  that  10 

corros ion wi l l  occur  in  the  connect ion part  P .  

[0048]  

A  corros ion prevent ion method in  accordance wi th 

the  present  embodiment  is  a  method for  prevent ing 

corros ion in  a  connect ion par t  o f  an apparatus or  p ip ing 15 

ins ide  which a  corros ion induct ion f lu id  f lows.  The 

corros ion prevent ion method inc ludes  the  s teps  o f :  

supply ing  a  corros ion prevent ion f lu id ;  and changing  a 

f low o f  each o f  the corros ion prevent ion f lu id  and the  

corros ion prevent ion f lu id so  that  a  f lu id  which comes in  20 

contact  wi th a  connect ion part  P becomes the  corros ion 

prevent ion f lu id  or  the  corros ion induct ion f lu id  that  is  

d i luted by  the  corros ion prevent ion f lu id .  

[0049]  

With this  conf igurat ion,  i t  i s  poss ib le  to  reduce  a 25 
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poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  

P .  

[0050]  

In  the  corros ion prevent ion method in  accordance 

wi th the  present  embodiment ,  the  above -descr ibed 5 

corros ion prevent ion system 200 is  used.  Wi th  use  o f  the  

corros ion prevent ion system 200,  i t  i s  poss ib le  to  reduce  

a  poss ib i l i ty  that  corros ion wi l l  occur  in  the connect ion 

part  P .  

[0051]  10 

In  the  corros ion prevent ion method in  accordance 

wi th  the  present  embodiment ,  the  corros ion  induct ion 

f lu id  has a  pressure  o f  not  less  than 1 MPaG in the 

apparatus  or  the  p ip ing .  This  makes  i t  poss ib le  to  reduce  

a  poss ib i l i ty  that  corros ion wi l l  occur  in  the connect ion 15 

part  P  under  a  h igh-pressure  condi t ion.  

[0052]  

In  the  corros ion prevent ion method in  accordance 

wi th  the  present  embodiment ,  the  corros ion  induct ion 

f lu id  has  a  temperature  o f  not  lower  than 120°C in  the 20 

apparatus  or  the  p ip ing .  This  makes  i t  poss ib le  to  reduce  

a  poss ib i l i ty  that  corros ion wi l l  occur  in  the connect ion 

part  P  under  a  h igh- temperature  condi t ion.  

[0053]  

In  the  corros ion prevent ion method in  accordance 25 
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wi th  the  present  embodiment ,  the  corros ion prevent ion 

f lu id  may be  a  f lu id  which conta ins  water  in  a  proport ion 

o f  not  less  than 50% in  terms o f  mass f ract ion or  a f lu id 

which conta ins n i t rogen in a  proport ion o f  not  less  than 

50% in  terms o f  vo lume f ract ion.  Water  or  n i t rogen is  a  5 

substance which is  extremely  unl ike ly  to  cause  corros ion 

in  an apparatus or  p ip ing .  With th is  conf igurat ion,  i t  i s  

poss ib le  to  s ign i f i cant ly  reduce  a  poss ib i l i ty  that  corros ion 

wi l l  occur  in  the  connect ion part  P .  

[0054]  10 

Embodiment  2  

The fo l lowing descr ipt ion wi l l  d iscuss  another  

embodiment  o f  the  present  invent ion.  Note  that ,  for  

convenience ,  members  hav ing  the  same funct ions  as  those 

o f  the members  descr ibed in  the  above embodiment  are  15 

g iven the same re ference  s igns,  and descr ipt ions thereo f  

wi l l  not  be  repeated.  The  same is  t rue  for  embodiments 

be low.  

[0055]  

F ig .  4 is  a  cross -sect ional  v iew o f  a  connect ion 20 

s tructure  100A in  accordance  wi th  Embodiment  2 .  The  

connect ion s tructure  100A d i f f ers  f rom Embodiment  1  in 

that  the  connect ion structure  100A is  located at  a  pos i t ion 

at  which members  are  connected to  each other  at  an end 

o f  an apparatus  or  p ip ing .  25 
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[0056]  

The connect ion  structure  100A inc ludes  an end 

f lange  15,  a  th i rd  f lange  16 which is  connected to  the  end 

f lange  15,  a  ba f f l e  p late  13A,  supply  ports  14,  and a  

sea l ing  member  20.  The end f lange  15 and the  th i rd  f lange  5 

16 sandwiches  the  sea l ing  member  20 therebetween,  and 

are connected to  each other by  be ing fastened wi th use  o f  

a  bo l t  or  the  l ike  (not  i l lustrated ) .  In  Embodiment  2 ,  a  

connect ion part  P  is  a  part  in  which the  end f lange  15 and 

the  th i rd  f lange  16 are  connected to  each other .  10 

[0057]  

The end  f lange  15 is  a  f lange  used at  the  end o f  the  

apparatus or  the  p ip ing .  In  F ig .  3 ,  the  end f lange  15 is  

prov ided wi th  a  corros ion induct ion f luid  supply  port  151 

through which a  corros ion induct ion f lu id is  suppl ied .  15 

However ,  a  supply  port  for  the  corros ion induct ion f lu id  

may be  prov ided to  the  th i rd  f lange  16,  o r  may be  

a l ternat ive ly  prov ided at  any pos i t ion,  o ther  than the  end 

f lange  15 and the  th i rd  f lange  16 ,  on the  apparatus or  the  

p ip ing .  20 

[0058]  

The baf f l e  p late  13A covers the  connect ion part  P ,  

has  a  shape o f  a  tube having an inner  diameter  smal ler  

than the  inner  d iameter  o f  the  apparatus or  the  p ip ing ,  

and extends toward the  ins ide  o f  the  apparatus or  the 25 
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p ip ing  f rom the  end f lange  15.  

[0059]  

The supply  ports  14 are  formed in  the  end f lange  15 

so  as  to  pass  through ( i )  the  outs ide  o f  the  apparatus or  

the  p ip ing  and ( i i )  a  gap between the  ba f f l e  p late  13A and 5 

the  inner  sur face  o f  the  apparatus or  the  p ip ing .  Openings  

o f  the  supply  ports  14 which openings  are  located on the  

outer  s ide o f  the  apparatus may be formed in  an end 

sur face  o f  the  apparatus  or  may be  formed in  a  s ide  sur face 

o f  the  end f lange  15.  10 

[0060]  

With this  conf igurat ion,  i t  i s  poss ib le  to  reduce a 

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part  

P . The connect ion part  P is  a  part  in which so -ca l led

crev ice  corros ion can occur .  That  is ,  w i th  the 15 

conf igurat ion,  i t  i s  poss ib le  to  s ign i f i cant ly  reduce  a  

poss ib i l i ty  that  crev ice  corros ion wi l l  occur .  

[0061]  

(Var iat ion 2-1 )  

In  the  connect ion structure  100A,  the  supply ports  20 

14 may be formed in  the th i rd  f lange 16.  In th is  case ,  the  

baf f l e  p late 13A has a shape o f  a  tube hav ing an inner  

d iameter  smal ler  than the  inner d iameter  o f  the  apparatus  

or  the  p ip ing ,  and extends toward the  ins ide  o f  the  

apparatus or  the  p ip ing f rom the  end f lange  15 so as  to  25 
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cover  the  supply  ports  14.  

[0062]  

Even wi th  th is  conf igurat ion,  i t  i s  poss ib le  to  reduce 

a  poss ib i l i ty  that  corros ion wi l l  occur  in  the connect ion 

part  P .  5 

[0063]  

(Var iat ion 2-2 )  

F ig .  5  is  cross -sect ional  v iews o f  connect ion 

s tructures 100AX1 and 100AX2 which are  var iat ions o f  the  

connect ion s tructure 100A i l lustrated in  F ig .  4 .  5001 o f  10 

F ig .  5  is  a cross -sect ional  v iew o f  the connect ion s tructure 

100AX1,  5002 o f  F ig .  5  is  a  cross -sect ional  v iew o f  the 

connect ion s tructure  100AX2.  As  i l lustrated in  F ig .  5 ,  each  

o f  the  connect ion structures  100AX1 and 100AX2 inc ludes  

an end f lange  15X,  a  th i rd  f lange  16X which is  connected 15 

to  the  end f lange  15X,  a  baf f l e  p late  13A,  supply  ports  14X, 

and a  sea l ing  member  20.  

[0064]  

In  the  connect ion structure  1 00AX1,  the  th i rd f lange 

16X has the  supply  ports  14X.  On the  other  hand,  in  the  20 

connect ion s tructure  100AX2,  the  end f lange 15X has the 

supply  ports 14X.  Openings o f  the  supply ports  14X which 

openings  are  located on the  inner  s ide o f  an apparatus  are  

formed wi th  respect  to  a  crev ice  CB between the  sea l ing  

member 20 and the inner  sur face  o f  the  apparatus.  A  25 
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corros ion prevent ion f lu id  suppl ied  f rom the supply  ports  

14X impacts  on the  th i rd  f lange 16X or the  end f lange  15X.  

With th is  conf igurat ion,  the  corros ion prevent ion f lu id  is  

suppl ied to  the  ins ide  o f  the  dev ice 300 v ia a pos i t ion 

c loser  to  a  crev ice  CA.  5 

[0065]  

Note  that  the supply  ports  14X may be  provided to  

both o f  the  th i rd  f lange  16X and the  end f lange  15X.  

[0066]  

Embodiment  3  10 

In  Embodiment  3 ,  descr ibed wi th  re ference  to  F igs .  

6  and 7  is  an aspect  which can be  sui tab ly  appl ied  to  a  

case  where the  d i rect ion o f  a  corros ion induct ion f lu id  

f lowing in  an apparatus  or  p ip ing  is  the  d i rect ion o f  grav i ty .  

[0067]  15 

F ig .  6 is  a  cross -sect ional  v iew o f  a  connect ion 

s tructure  100B in accordance  wi th Embodiment  3 .  As  

i l lustrated in  F ig .  6 ,  the  connect ion s tructure  100B 

inc ludes  a  f i rs t  f lange  11B,  a  second f lange  12B,  a  ba f f l e  

p late  13,  supply  ports  14,  and a  sea l ing member  20.  F ig .  20 

6 i l lustrates  an example in  which the  f i rs t  f lange 11 B has 

the  supply  ports  14.  However ,  the  second f lange  12B may 

have  the  supply  ports  14,  or  a l te rnat ive ly  both o f  the  f i rs t  

f lange  11B and the  second f lange  12B may have  the  supply 

ports  14.  25 
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[0068]  

In  a case  where  the d i rect ion o f  the  corros ion 

induct ion f lu id  f lowing in  the  apparatus  or  the  p ip ing  is  

the d i rect ion o f  grav i ty ,  a i r  bubbles generated in  the  

apparatus  or  the  p ip ing  may enter  a  space  be tween the 5 

baf f l e  p late  13 and the  inner sur face o f  the apparatus or  

the  p ip ing .  Even  wi th  th is  con f igurat ion,  a  f lu id  which 

comes in  contact  wi th  a  connect ion part  P  becomes a  

corros ion prevent ion f lu id  or  the  corros ion induct ion f lu id 

that  is  d i luted by  the corros ion prevent ion f lu id ,  because 10 

the  baf f l e  p late  13 is  prov ided.  Thus,  i t  i s  poss ib le  to 

reduce a  poss ib i l i ty  that  corros ion wi l l  occur  in  the 

connect ion part .  

[0069]  

F ig .  7 is  a  cross -sect ional  v iew o f  a  connect ion 15 

s tructure  100B1 which is  a  var ia t ion o f  the  connect ion 

s tructure  100B.  The connect ion s tructure 100B1 has a  

baf f l e  p late  13B,  instead o f  the  baf f l e  p late  13.  A 

connect ion port ion 132A o f  the  baf f l e  p late  13B has 

through ho les  1321 through which a i r  bubbles  are  b led .  A  20 

p lura l i ty  o f  through ho les 1321 may be  formed in the  

connect ion port ion 132A.  By the  baf f l e  p late  13B hav ing 

the  through holes 1321,  i t  i s  poss ib le  to  reduce a  

poss ib i l i ty  that  a i r  bubbles  are accumulated and prevent  

entry  o f  a  corros ion prevent ion f lu id  f rom the  supply  ports 25 
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14. I t  i s  a lso  poss ib le  to prevent  accumulat ion o f  a  gas

which induces  corros ion,  such as  sul fur  d iox ide  gas  or  

ammonia .  

[0070]  

Embodiment  4  5 

In  Embodiment  4 ,  descr ibed wi th  re ference  to  F ig .  8  

is  an aspect  which can be sui tab ly  appl ied to  a  case  where  

the  d i rect ion o f  a  corros ion induct ion f lu id  f lowing in  an 

apparatus or  p ip ing  is  oppos i te  f rom that  in  Embodiment 

1  i l lustrated in  F ig .  1 .  F ig .  8  is  a  cross -sect ional  v iew o f  a  10 

connect ion s tructure  100C in  accordance  wi th  

Embodiment  4 .  As  i l lustrated in  F ig .  8 ,  the  connect ion 

s tructure  100C inc ludes  a  f i rs t  f lange  11C,  a  second f lange 

12C,  a baf f l e  p late  13C, supply  ports 14,  and a  sea l ing 

member 20.  The supply ports  14 are prov ided to the second 15 

f lange  12C.  

[0071]  

As i l lustrated in  Fig .  8 ,  in  a case  where  the d i rect ion 

o f  the  corros ion  induct ion f lu id  f lowing in  the  apparatus 

or  the  p ip ing  is  oppos i te  f rom a d i rect ion in  which a 20 

corros ion prevent ion f lu id  f lows in  the apparatus or  the  

p ip ing ,  the  corros ion induct ion f lu id  is  l ike ly  to  enter  a 

space  between the  baf f l e  p late  13C and the  inner  sur face  

o f  the  apparatus  or  the  p ip ing .  

[0072]  25 
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As  i l lustrated in  F ig.  8 ,  a  cover ing port ion 131A o f  

the  baf f l e  p late  13C extends para l le l  to  the d i rect ion in 

which the corros ion induct ion f lu id  f lows and longer  than 

the  cover ing  port ion 131 o f  Embodiment 1 .  In  other  words,  

the  d is tance  between a conne ct ion part  P  and an end o f  5 

the  cover ing  port ion 131A which end is  located on an 

oppos i te  s ide  f rom a connect ion port ion 132 s ide  is  longer  

than that  in  the  example  descr ibed in  Embodiment  1 .  This  

causes  a f lu id  which comes in  contact  wi th  the connect ion 

part  P  to  become the  corros ion prevent ion f lu id  or  the  10 

corros ion induct ion f lu id that  is  suf f i c ient ly  d i luted by the  

corros ion prevent ion f lu id .  Thus,  i t  i s  poss ib le  to  reduce  a 

poss ib i l i ty  that  corros ion wi l l  occur  in  the  connect ion part .  

[0073]  

Embodiment  5  15 

In  Embodiment  5 ,  an exemplary  aspect  o f  an 

apparatus or  p ip ing  inc luding  a  connect ion s tructure  100D 

is  descr ibed.  9001 o f  F ig .  9  is  a  part ia l  cross -sect ional  

v iew o f  an apparatus inc luding the  connect ion structure 

100D in accordance wi th Embodiment  5 .  9002 o f  F ig .  9  is  20 

a  part ia l  cross -sect ional  v iew o f  an apparatus inc luding a  

connect ion s tructure  100E which is  a  var ia t i on o f  the  

connect ion s tructure  100D.  Each o f  the  apparatuses 

i l lustrated in  F ig .  9  is  a  tubular  apparatus ,  and a  f lu id  

f lowing ins ide  the  apparatus is  a  corros ion induct ion f lu id .  25 
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[0074]  

The connect ion structure  100D i l lustrated in 9001 

inc ludes  a  f i rs t  f lange  11D,  a  second f lange  12D,  a  baf f l e  

p late  13D, supply  ports  14,  and a  sea l ing member  20.  The  

f i rs t  f lange  11D is  prov ided to  a  ma in body part  o f  a  reactor .  5 

The second f lange  12D is  prov ided to  a  l id  part  o f  the  

reactor .  The  f i r s t  f lange  11D and the  second f lange  12D 

sandwiches  the  sea l ing  member  20 therebetween,  and are  

connected to each other by  be ing  fastened wi th  use o f  a  

bo l t  or  the  l ike  (not  i l lustrated ) .  10 

[0075]  

The baf f l e  p late  13D is  located on an inner  s ide  o f  

the  reactor ,  and causes a  change in f low o f  each o f  a  

corros ion prevent ion f lu id  and the  corros ion induct ion 

f lu id .  The baf f l e  p late 13D is  d isposed at  a  pos i t ion at  15 

which the  baf f l e  p late  13D covers the  supply ports 14 and 

a  connect ion part  P  between the  f i rs t  f lange  11D and the  

second f lange  12D.  The baf f l e  p late  13D inc ludes  a  

cover ing  port ion 131D,  a  connect ion port ion 132D,  and a 

f low rect i f i cat ion port ion 133D.  Th e cover ing  port ion 131D 20 

has a  shape o f  a  tube having an inner  diameter  smal ler  

than the  inner  d iameter  o f  the  reactor ,  and extends a long 

the  inner sur face  o f  the  reactor .  The connect ion port ion 

132D connects the  inner sur face  o f  the  reactor  and an end 

o f  the cover ing  port ion 131D which end is  located on an 25 
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upper  s ide  o f  the  reactor .  The  f low rect i f i cat ion port ion 

133D is  a member  for  fur ther  changing the  di rect ion o f  the  

f low o f  the  corros ion prevent ion f lu id .  The f low 

rect i f i cat ion port ion 133D is  a  donut -  and p late -shaped 

member .  The outer  edge o f  the  f low rect i f i cat ion port ion 5 

133D is  connected to  the  inner  sur face  o f  the  reactor .  The  

inner  edge  o f  the  f low rect i f i cat ion port ion 133D is  located 

at  a pos i t ion at  which the inner  edge  over laps the  cover ing 

port ion 131D or  located more inward than the  cover ing 

port ion 131D, as  v iewed f rom above .  By the  baf f l e  p late  10 

13D hav ing the  f low rect i f i cat ion port ion 133D,  i t  i s  

poss ib le  to  change the f low o f  the corros ion prevent ion 

f lu id so  that  the corros ion prevent io n f lu id  mainly  f lows in  

a  radia l  d i rect ion,  and poss ib le  to  reduce entry  o f  the  

corros ion induct ion f lu id  into a  space  between the  baf f l e  15 

p late  13D and the  inner  sur face  o f  the  apparatus or  the  

p ip ing .  

[0076]  

With th is  conf igurat ion,  i t  i s  poss ib le  to  cha nge the 

f low o f  each o f  the corros ion prevent ion f lu id  and the  20 

corros ion induct ion f lu id so  that  a  f lu id  which comes in  

contact  wi th  the  connect ion part  P  becomes the  corros ion 

prevent ion f lu id  or  the  corros ion induct ion f lu id  that  is  

d i luted by  the  corros ion prevent ion f lu id .  This  makes i t  

poss ib le  to  reduce  a  poss ib i l i ty  that  corros ion wi l l  occur 25 
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in  the  connect ion part  P .  Furthermore ,  i t  i s  poss ib le  to  

reduce a  poss ib i l i ty  that  crev ice  corros ion wi l l  occur  in  the  

connect ion part  P .  

[0077]  

The connect ion s tructure  100E i l lustrated in  9002 5 

d i f f ers  f rom the  connect ion s tructure  100D in  that  the 

connect ion s tructure 100E inc ludes  a baf f l e  p late  13E 

instead o f  the  baf f l e  p late  13D. The baf f l e  p late 13E 

inc ludes  a cover ing  port ion 131E,  a connect ion port ion 

132E,  and a  f low rect i f i cat ion port ion 133E.  The  10 

conf igurat ions  o f  the  cover ing  port ion 131E and the 

connect ion port ion 132E are  s imi lar  to  the  respect ive  

conf igurat ions o f  the cover ing  port ion 131D and the  

connect ion port ion 132D.  The f low rect i f i cat ion port ion  

133E d i f fers  f rom the  f low rect i f i cat ion port ion 133D in 15 

that  the  inner  edge  o f  the  f low rect i f i cat ion port ion 133E 

is  located more  outward than the  cover ing  port ion 131E, 

as  v iewed f rom above .  By the  baf f l e  p late 13E hav ing the  

f low rect i f i cat ion port ion 133E,  i t  i s  poss ib le  to  change a  

f low o f  a  corros ion prevent ion f lu id  so that  the corros ion 20 

prevent ion f lu id  main ly  f lows downward,  and poss ib le  to  

reduce entry  o f  the  corros ion induct ion f lu id  into  a  space  

between the baf f l e  p late  13E and the inner  sur face  o f  the  

apparatus  or  p ip ing .  

[0078]  25 



- 37 -

Even wi th  th is  conf igurat ion,  i t  i s  poss ib le  to br ing  

about  an e f fect  s imi lar  to  that  brought about  by the  

connect ion s tructure  100D.  

[0079]  

Embodiment  6  5 

In  Embodiment  6 ,  an exemplary  aspect  o f  an 

apparatus or  p ip ing  inc luding a connect ion s tructure  100F 

is  descr ibed.  F ig .  10 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus  including  the connect ion s tructure  100F in  

accordance  wi th  Embodiment  6 .  The apparatus  i l lustrated 10 

in  F ig .  10 is  a  tubular  apparatus,  and a  f lu id  f lowing ins ide 

the  apparatus is  a l iquid  corros ion induct ion f lu id .  In  the  

present  embodiment ,  a  gaseous f lu id  can be  sui tab ly  used 

as  a  corros ion prevent ion f lu id .  For  example ,  the  corros ion 

prevent ion f lu id  in  the  present  embodiment  may be  15 

n i t rogen gas .  

[0080]  

As  i l lustrated in  F ig .  10,  the  connect ion structure 

100F inc ludes  a  f i rs t  f lange  11F,  a  second f lange  12F,  a  

baf f l e  p late  13F,  supply  ports  14,  and a  sea l ing  member  20 

20. The f i rs t  f lange  11F is  prov ided on a  downstream s ide

( lower  s ide )  o f  the  apparatus.  The second f lange  12F is  

prov ided on an upstream s ide (upper  s ide )  o f  the  apparatus .  

The f i rs t  f lange  11F and the  second f lange 12F sandwiches  

the  sea l ing member  20 therebetween,  and are  connected to  25 
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each other  by  be ing  fastened wi th  use o f  a  bo l t  or  the l ike 

(not  i l lustrated ) .  

[0081]  

The baf f l e  p late  13F is  located on the  inner  s ide  o f  

the  apparatus,  and causes  a change in  f low o f  each o f  the  5 

corros ion prevent ion f lu id  and the  corros ion induct ion 

f lu id .  The baf f l e  p late  13F is  d isposed at  a  pos i t ion at  

which the  baf f l e  p late  13F covers  the  supply  ports  14 and 

a  connect ion part  P  between the  f i rs t  f lange  11F and the 

second f lange  12F.  The baf f l e  p la te  13F inc ludes  a  cover ing  10 

port ion 131F,  a  connect ion  port ion 132F,  a  f low 

rect i f i cat ion port ion 133F,  and a  second f low rect i f i cat ion 

port ion 134F.  

[0082]  

The cover ing  port ion 131F has a shape o f  a  tube 15 

hav ing an inner  d iameter  smal ler  than the  inner  d iameter  

o f  the apparatus,  and extends a long the inner  sur face  o f  

the  apparatus.  The connect ion port io n 132F connects  the 

inner  sur face o f  the  apparatus and an end o f  the  cover ing 

port ion 131F which end is  located on the  upper  s ide  o f  a  20 

reactor .  

[0083]  

The f low rect i f i cat ion port ion 133F is  a  member  for  

fur ther  changing  the d i rect ion o f  the f low o f  the  corros ion 

prevent ion f lu id .  The f low rect i f i cat ion port ion 133F has  a 25 
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f i rs t  port ion 1331 and a  second port ion 1332.  The f i rs t  

por t ion 1331 has  a  shape o f  a  tube hav ing  an inner 

d iameter  smal ler  than the  inner d iameter  o f  the  apparatus  

and greater  than the  inner  d iameter  o f  the  cover ing  port ion 

131F,  and extends a long the  inner  sur face  o f  the  apparatus.  5 

The length o f  the  f i rs t  port ion 1331 in  the  ver t ica l  

d i rect ion is  shorter  than the  length o f  the  cover ing  port ion 

131F in the  ver t ica l  d i rect ion.  The second po rt ion 1332 

connects  the  inner  sur face  o f  the  apparatus  and an end o f  

the  f i rs t  port ion 1331 which end is  located on the  lower  10 

s ide o f  the apparatus.  By the baf f l e  p late  13F hav ing the  

f low rect i f i cat ion port ion 133F,  i t  i s  poss ib le  to  reduce 

entry  o f  the  cor ros ion induct ion f lu id  in  the  d i rect ion o f  

the  connect ion part  P ,  as  compared wi th  a  case  where  the  

f low rect i f i cat ion port ion 133F is  not  prov ided.  15 

[0084]  

The second f low rect i f i cat ion port ion 134F is  a  

member  which mainly  causes  a  change in  f low o f  the 

corros ion induct ion f lu id and a i r  bubbles conta ined in the  

corros ion induct ion f lu id .  The second f low rec t i f i cat ion 20 

port ion 134F is  a  donut -  and p late -shaped member .  The  

outer  edge  o f  the  second f low rect i f i cat ion port ion 134F is  

connected to  the  inner  sur face  o f  the  apparatus .  The inner  

edge  o f  the  second f low rect i f i cat ion port ion 134F is  

located more  inward than the  cover ing  port ion 131F,  as 25 
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v iewed f rom above .  The second f low rect i f i cat ion port ion 

134F is  inc l ined toward the  upper  s ide  o f  the  apparatus.  

By the  baf f l e  p late  13F hav ing  the  second f low rect i f i cat ion 

port ion 134F,  i t  i s  poss ib le  to reduce a  poss ib i l i ty  that  a i r  

bubbles  wi l l  enter  a  space  between the  baf f l e  p late  13F 5 

and the inner  sur face  o f  the  apparatus and the  corros ion 

induct ion f lu id  wi l l  adhere  to  the  connect ion part  P  as  a 

drople t .  

[0085]  

In  the  connect ion structure  100F,  i t  i s  poss ib l e  to 10 

change the  f low o f  each o f  the  corros ion prevent ion f lu id  

and the  corros ion induct ion f lu id  so  that  a f lu id  which 

comes in contact  wi th the  connect ion part  P  becomes the  

corros ion prevent ion f lu id  or  the  corros ion induct ion f lu id 

that  is  d i luted by  the  corrosion prevent ion f lu id .  This  15 

makes i t  poss ib le  to  reduce a  poss ib i l i ty  that  corros ion 

wi l l  occur  in the  connect ion part  P.  Furthermore ,  i t  i s  

poss ib le  to  reduce  a  poss ib i l i ty  that  crev ice  corros ion wi l l  

occur  in  the  connect ion part  P .  

[0086]  20 

Embodiment  7  

In  Embodiment  7 ,  an exemplary  aspect  o f  an 

apparatus or  p ip ing  inc luding  a  connect ion s tructure  100G 

is  descr ibed.  F ig .  11 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus inc luding the  connect ion s tructure  100G in 25 
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accordance  wi th  Embodiment  7 .  The apparatus  i l lustrated 

in  F ig .  11 is  a  tubular  apparatus,  and a  f lu id  f lowing ins ide 

the  apparatus  is  a  corros ion induct ion f lu id .  

[0087]  

As  i l lustrated in  F ig .  11,  the  connect ion str ucture 5 

100G includes  a  f i rst  f lange  11G,  a second f lange  12G, a 

baf f l e  p late  13G,  supply  ports  14,  and a  sea l ing  member  

20. The f i rs t  f lange  11G is  prov ided to  a  main body part  o f

the  apparatus.  In  the  connect ion structure  100G,  both o f  

the  f i rs t  f lange  11G and the second f lange  12 have the  10 

supply  ports  14.  However ,  the supply  ports  14 may be 

prov ided to  one  o f  the  f i rs t  f lange  11G and the  second 

f lange  12.  

[0088]  

Even wi th  th is  conf igurat ion,  i t  i s  poss ib le  to  reduce 15 

a  poss ib i l i ty  that  crev ice  corros ion w i l l  occur  in  a  

connect ion part  P .  

[0089]  

Embodiment  8  

In  Embodiment  8 ,  an exemplary  aspect  o f  an 20 

apparatus or  p ip ing  inc luding  a  connect ion s tructure  100H 

is  descr ibed.  F ig .  12 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus  inc luding  the  connect ion s t ructure  100H in 

accordance  wi th  Embodiment  8 .  The apparatus  i l lustrated 

in  F ig .  12 is  a  tubular  apparatus,  and a  f lu id  f lowing ins ide 25 
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the  apparatus is  a corros ion induct ion f lu id .  F ig .  13 is  a 

cross-sect ional  v iew taken f rom l ine  XI -XI  in  F ig .  12.  

[0090]  

As  i l lustrated in  F igs .  12 and  13,  the  connect ion 

s tructure  100H inc ludes  a f i rs t  f lange  11H, a  second f lange 5 

12H,  a  baf f l e  p late  13H,  a  supp ly  port  14,  and a  sea l ing 

member 20.  The supply port  14 is  prov ided at  any one 

pos i t ion in the  second f lange 12H.  Note that  the  supply  

port  14 may be  prov ided to  the  f i rs t  f lange 11H.  The baf f l e  

p late  13H has a  f low path end port ion 135 and a  f low path 10 

port ion 136.  The f low path end port ion 135 is  prov ided in  

the  v ic in i ty  o f  the  supply port  14,  and c loses  one end o f  

the  f low path port ion 136 by  connect ing  the  f low path 

port ion 136 and the inner  sur face  of  the  apparatus.  The  

f low path port ion 136 forms a  f low path o f  a  corros ion 15 

prevent ion f lu id  suppl ied  f rom the  supply  port  14 .  The  f low 

path port ion 136 is  a  ho l low path  which extends a long a 

connect ion part  P  f rom the  f low path end port ion 135,  and 

covers  the  connect ion part  P  and the  supply  port  14.  The  

other  end o f  the  f low path port ion 136 is  located more  20 

inward than the  f low path end port ion 135.  The corros ion 

prevent ion f lu id  f lows into  the  ins ide  o f  the  apparatus f rom 

a gap between the  other end o f  the  f low path port ion 136 

and the  f low path end port ion 135.  

[0091]  25 
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Even wi th  th is  conf igurat ion,  i t  i s  poss ib le  to  reduce 

a  poss ib i l i ty  that  crev ice corros ion wi l l  occu r  in the  

connect ion part  P .  

[0092]  

Embodiment  9  5 

In  Embodiment  9 ,  an exemplary  aspect  o f  an 

apparatus  or  p ip ing  inc luding  a  connect ion s tructure  100I  

is  descr ibed.  F ig .  14 is  a  part ia l  cross -sect ional  v iew o f  an 

apparatus including  the connect ion s tructure  100I  in  

accordance  wi th  Embodiment  9 .  The apparatus  i l lustrated 10 

in  F ig .  14 is  a  tubular  apparatus,  and a  f lu id  f lowing ins ide 

the  apparatus  is  a  corros ion induct ion f lu id .  

[0093]  

As  i l lustrated in  F ig .  14,  the  connect ion structure 

100I  inc ludes  a  f i rs t  f lange  11 I ,  a  second f lange  12I ,  a  15 

baf f l e  p late  13I ,  supply  ports  14,  and a  sea l ing member  20.

[0094]  

The inner  d iameter  o f  the  apparatus i l lustrated in  

F ig .  14 var ies between the  upstream s ide  and downstream 

s ide  o f  the  f i rs t  f lange  11I .  The inner  d iamet er  o f  the  20 

apparatus  on the  upstream s ide  o f  the  f i rs t  f lange  11I  i s  

smal ler  than the  inner  d iameter  o f  the  apparatus  on the  

downstream s ide  o f  the  f i rst  f lange  11I .  This  conf igurat ion 

can be rea l i zed by  the f i rs t  f lange  11I  hav ing  a s tep which 

causes  a change in inner  d iameter  o f  the  apparatus,  for  25 
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example ,  as  i l lustrated in  F ig .  14.  

[0095]  

In  th is  case ,  the  baf f l e  p late  13 may be  const i tuted 

by  a  cover ing  port ion 131 which extends f rom a s tep 

sur face  o f  the  f i rs t  f lange 11I .  A  sur face  of  the  cover ing  5 

port ion 131 which sur face  is  located on an inner  sur face 

s ide o f  the apparatus may be f lush wi th  the inner sur face  

o f  the  apparatus which inner  sur face  is  located upstream 

of  the  f i rs t  f lange  11I .  By the  sur face  o f  the  cover ing 

port ion 131 which sur face  is  located on the  inner  sur face 10 

s ide  o f  the  apparatus be ing f lush wi th the  inner  sur face o f  

the  apparatus which inner  sur face  is  located upstream of  

the  f i rs t  f lange  11I ,  i t  is  poss ib le  to  reduce a  pressure  loss  

occurr ing  in  the  v ic in i ty  o f  the  cover ing  port ion 131.  

Furthermore ,  process ing  at  the  t ime o f  product ion o f  a  15 

dev ice  is  fac i l i ta ted .  

[0096]  

That  is ,  in  the  connect ion structure  100I ,  the  ba f f l e  

p late  13 is  d isposed at  a  pos i t ion at  which the  baf f l e  p late  

13 covers  a  connect ion part  P  and the  supply  por ts  14.  The 20 

baf f l e  p late 13 has the  cover ing  port ion 131 which has a  

shape o f  a  tube hav ing an inner  d iameter  smal ler  than the 

inner  d iameter  o f  the  apparatus or  the  p ip ing  in  the 

connect ion part  P  and which extends along a  d irect ion in  

which the  corros ion induct ion f lu id  f lows.  25 
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[0097]  

With th is  conf igurat ion,  a  f low o f  each o f  a  corros ion 

prevent ion f lu id  and the  cor ros ion induct ion f lu id  is  

changed,  and thus i t  i s  poss ib le  to  cause  a  f lu id  which 

comes in  contact  wi th  the  connect ion part  P  to  become the  5 

corros ion prevent ion f lu id  or  the  corros ion induct ion f lu id 

that  is  d i luted by  the corros ion prevent ion f lu id .  Thus,  i t  

i s  poss ib le  to  reduce a  poss ib i l i ty  that  crev ice  corros ion 

wi l l  occur  in  the  connect ion part  P .  

[0098]  10 

(Summary o f  embodiments )  

(1 ) A  connect ion  s tructure  in  accordance  wi th  a  f i rs t

aspect  o f  the  present  invent ion is  a connect ion structure 

which prevents  corrosion in  a  connect ion part  o f  an 

apparatus or  p ip ing  ins ide  which a corros ion induct ion 15 

f lu id f lows,  inc luding:  a t  l east  one supply  port  through 

which a  corros ion prevent ion f lu id  is  suppl ied ;  and a  baf f l e  

p late  which is  located on an inner  s ide  o f  the  apparatus or  

the  p ip ing ,  where in  the baf f l e  p late  causes a  change in  

f low o f  each o f  the corros ion prevent ion f lu id  and the  20 

corros ion induct ion f lu id so  that  a  f lu id  which comes in  

contact  wi th  the  connect ion part  becomes the corros ion 

prevent ion f lu id  or  the  corros ion induct ion f lu id  that  is  

d i luted by  the  corros ion prevent ion f lu id .  

[0099]  25 
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(2 ) The connect ion structure  in  accordance wi th  a

second aspect  o f  the  present invent ion is  arranged such 

that ,  in the  f i rs t  aspect ,  the  baf f l e  p late  is  d isposed at  a 

pos i t ion at  which the  baf f l e  p la te  covers  the  connect ion 

part  and the  at  l east  one supply  port ,  and the  baf f l e  p late  5 

has  a cover ing  po rt ion which has a shape o f  a  tube hav ing 

an inner  d iameter  smal ler  than an inner  d iameter  o f  the  

apparatus  or  the  p ip ing  in  the  connect ion part  and which 

extends a long a  d i rect ion in  which the  corros ion induct ion 

f lu id  f lows.  10 

[0100]  

(3 ) The connect ion structure  in  accordance wi th  a

th ird  aspect  o f  the  present invent ion is  arranged such that ,  

in  the  second aspect ,  the  baf f l e  p late  has  a connect ion 

port ion which connects one end o f  the  cover ing port ion and 15 

an inner  sur face  o f  the  apparatus  or  the  p ip ing .  

[0101]  

(4 ) The connect ion structure  in  accordance wi th  a

fourth aspect  o f  the  present  invent ion is  arranged so  as  to ,  

in  the  th i rd  aspect ,  fur ther  inc lude:  a  f i rs t  f lange  which is  20 

located on an upstream s ide  wi th  respect  to  the  d i rect ion 

in  which the  corros i on induct ion f lu id  f lows;  and a  second 

f lange  which is  l ocated on a  downstream s ide  wi th  respect  

to  the  d i rect ion  in  which the  corros ion induct ion f lu id  

f lows,  where in  the  at  least  one supply  port  i s  formed in 25 
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the  f i rs t  f lange  and/or the  second f lange ,  and  the  

connect ion port ion is  connected to  the  inner  sur face  o f  the  

apparatus  or  the  p ip ing ,  on an  upstream s ide  o f  the  at  

l east  one supply  port  and on an upstream s ide  o f  the 

connect ion part .  5 

[0102]  

(5 ) The connect ion structure  in  accordance wi th  a

f i f th  aspect  o f  the  present  invent ion is  arranged so  as  to ,  

in  the  f i rs t  aspect ,  fur ther inc lude:  an end f lange  which is  

located at  an end o f  the  apparatus  or  the  p ip ing ;  and a  10 

th i rd  f lange  which is  connected to  the  end f lange ,  where in 

the baf f l e  p late covers the  connect ion part ,  has a  shape o f  

a  tube hav ing an inner d iameter  smal ler  than an inner  

d iameter  o f  the  apparatus  or  the  p ip ing ,  and extends 

toward an ins ide  o f  the  apparatus or  the  p ip ing  f rom the  15 

end f lange ,  and the  at  least  one supply  port  i s  formed in  

the  end f lange so  as  to pass  through ( i )  an outs ide  o f  the  

apparatus  or  the  p ip ing and ( i i )  a  gap between the  baf f l e  

p late  and an inner  sur face  o f  the  apparatus or  the  p ip ing .  

[0103]  20 

(6 ) A corros ion prevent ion system in  accordance wi th

a s ix th  aspect  o f  the  present  invent ion inc ludes  a 

connect ion s tructure  descr ibed in  any one o f  the  f i rs t  

through f i f th  aspects  and a  corros ion prevent ion f lu id  

supply  dev ice .  25 
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[0104]  

(7 ) A dev ice  in  accordance wi th  a  seventh aspect  o f

the  present  invent ion inc lude a  corros ion  prevent ion 

system descr ibed in  the  s ix th  aspect .  

[0105]  5 

(8 ) A  corros ion prevent ion method in  accordance wi th

an e ighth aspect  o f  the  present  invent ion is  a  method for  

prevent ing corros ion in a  connect ion part  o f  an apparatus  

or  p ip ing  ins ide  which a  corr os ion induct ion f lu id  f lows,  

inc luding the  s teps  o f :  supply ing  a corros ion prevent ion 10 

f lu id ;  and changing a  f low o f  each o f  the  corros ion 

prevent ion f lu id  and the  corros ion prevent ion f lu id  so  that  

a  f lu id  which comes in  contact  wi th  the  connect ion part  

becomes the corros ion prevent ion f lu id or  the  corros ion 

induct ion f lu id  that  is  d i luted by  the  corros ion prevent ion 15 

f lu id .  

[0106]  

(9 ) The method in  accordance wi th  a  n inth aspect  o f

the  present  invent ion is  arranged such that ,  in  the  e ighth 

aspect ,  in  the  s tep o f  changing the  f low o f  the  corros ion 20 

prevent ion f lu id ,  a  corros ion prevent ion system descr ibed  

in  the  s ix th  aspect  i s  used.  

[0107]  

(10 ) The method in accordance wi th  a tenth aspect

o f  the  present  invent ion is  arranged such that ,  in  the 25 
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e ighth or  n inth aspect ,  the  corros ion induct ion f lu id  has  a  

pressure  o f  not  l ess  than 1  MPaG in  the  apparatus  or  the  

p ip ing .  

[0108]  

(11 )  The method in  accordance wi th  an e leventh 5 

aspect  o f  the  present  invent ion is  arranged such that ,  in  

any one of  the  e ighth through te nth aspects ,  the  corros ion 

induct ion f lu id  has  a  temperature  o f  not  lower  than 120°C 

in  the  apparatus  or  the  p ip ing .  

[0109]  10 

(12 ) The method  in  accordance wi th  a  twe l f th  aspect

o f  the  present  invent ion is  arranged such that ,  in  any one 

o f  the  e ighth through e leventh aspects ,  the  corros ion 

prevent ion f lu id  is  a  f lu id  which conta ins  water  in  a  

proport ion o f  not  l ess  than 50% in  terms o f  mass  f ract ion 15 

or  a  f lu id which conta ins  n i t rogen in  a proport ion o f  not  

l ess  than 50% in  terms o f  vo lume f ract ion.  

[0110]  

The present  invent ion is  not  l imi ted to  the 

embodiments ,  but  can be  a l tered by  a  sk i l l ed  person in  the  20 

ar t  wi th in  the  scope o f  the  c la ims.  The  present  invent ion 

a lso  encompasses ,  in  i ts  technica l  scope,  any embodiment  

der ived by  combining  technica l  means d isc losed in 

d i f f er ing  embodiments .  

Examples  25 
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[0111]  

(Ver i f i cat ion test  by  s imulat ion )  

The fo l lowing descr ipt ion wi l l  d iscuss  a resul t  

obta ined by  carry ing  out  a  s imulat ion wi th  regard to  an  

example  hav ing  a  conf igurat ion fa l l ing  wi th in  the  scope o f  5 

the  present  invent ion.  

[0112]  

In th is  s imulat ion,  ver i f i ed  was an ef fect  o f  d i lut ion 

o f  the  corros ion induct ion f lu id  in  the  connect ion part  P 

in  a  case  where  the  corros ion  prevent ion sys tem 200 10 

descr ibed in  Embodiment  1  and i l lustrated in  F ig .  1  was 

used.  The s imulat ion was carr ied  out  wi th  use  o f  a  two -

f lu id  model .  Deta i ls  o f  the  two - f lu id  model  are  descr ibed 

in  ISHI I ,  Mamoru;  HIBIKI ,  Takashi .  Thermo - f lu id  dynamics  

o f  two-phase  f low.  Spr inger  Sc ience  & Business  Media ,  15 

2010.  

[0113]  

Analys is  condi t ions  are  as  fo l lows.  

[0114]  

· In the  d i rect ion indicated by  the  arrow F1 in F ig .  1 ,20 

600 ml/h o f  the corros ion induct ion f lu id  and 61.5  g/h o f  

a i r  were  caused to  f low.  

· The corros ion induct ion f lu id  in  the  dev ice  300 had

the fo l lowing phys ica l  propert ies :  a  dens i ty  o f  990 kg/m3 ;  

and a  v iscos i ty  o f  1 .69×10- 4 .  25 
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· The corros ion  prevent ion f lu id in  the dev ice  300

had the  fo l lowing phys ica l  propert ies :  a  dens i ty  o f  866 

kg/m3 ;  and a  v iscos i ty  o f  1 .3×10 - 4 .  

· The a i r  in  the  dev ice  300 had the  fo l lowing phys ica l

propert ies :  a  dens i ty  o f  48.5  kg/m 3 ;  and a v iscos i ty  o f  5 

6 .7×10- 4 .  

Note  that  the  phys ica l  propert ies  o f  the  above  f lu ids  

were premised on the  condi t ion that  the  corros ion 

prevent ion f lu id  was water  and the dev ice  300 had a  

temperature  o f  200°C and a  pressure  o f  7  MPaG there in .  10 

[0115]  

As  a resul t  o f  carry ing out  the s imulat ion under  the  

above  condi t ions ,  a f lu id  ex is t ing  between the  baf f l e  plate  

13 and the  inner  surface  o f  the dev ice 300 was a  f luid  in 

which the  corros ion induct ion f lu id  was d i luted to  not  15 

more  than 1%.  That  is ,  wi th  use  o f  the  corros ion 

prevent ion system 200 in  accordance  wi th  an aspect  o f  the 

present  invent ion,  i t  was  poss ib le  to  obta in  a  s imulat ion 

resul t  that  a  f lu id  which came in  contact  wi th  the 

connect ion part  P  was the  corros ion prevent ion f lu id  or  the 20 

corros ion induct ion f lu id  that  was suf f i c ient ly  d i luted by 

the  corros ion prevent ion f lu id .  

[0116]  

[Corros ion test ]  

A  resul t  o f  an exper iment  on a  corros ion prevent ion 25 
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e f fec t  by  a  rate  o f  d i lut ion o f  the  corros ion induct ion f lu id  

wi l l  be  descr ibed be low.  In  th is  corros ion test ,  a  Ti  test  

p iece  was used as  an example  o f  a  mater ia l  used for  the 

apparatus  or  the  p ip ing .  As  an example  o f  the corros ion 

induct ion f lu id ,  a  corros ive  l iqu id  which caused crev ice  5 

corros ion to  Ti  a t  200°C was used.  By br ing ing  a  Ti  washer  

into  c lose  contact  wi th  the  Ti  t est  p iece ,  a  model  part  o f  

the  connect ion part  P  was prepared.  

[0117]  

The Ti  test  p iece  hav ing  the model  part  was immersed 10 

in a  s tock so lut ion o f  the corros ive l iquid ,  conta ined in  a  

pressure  vesse l ,  and heated at  220°C and 3  MPaG for  20 

hours  in  the  presence  o f  a i r .  S imi lar ly ,  a  d i luent  obta ined 

by  d i lut ing  the  corros ive  l iquid  to  1% was heated at  220°C 

and 3  MPaG for  20 hours  in  the  presence  o f  a i r .  15 

[0118]  

In  the Ti  test  p i ece  which had been immersed in  the  

s tock so lut ion o f  the  corros ive  l iquid ,  occurrence  o f  

corros ion was observed in  the  model  part .  On the  contrary ,  

in  the  Ti  test  p iece  which had been immersed in  the  d i luent 20 

obta ined by  d i lu t ing  the  corros ive  l iqu id  to  1%,  occurrence 

o f  corros ion was not  observed in  the  model  part .  

[0119]  

I t  was ver i f i ed ,  by  th is  test ,  that  i t  was poss ib le  to 

s ign i f i cant ly  reduce  occurrence  o f  corros ion by  d i lut ing ,  to  25 
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1%,  the  corros ion induct ion f lu id  which cou ld  cause 

corros ion.  

[0120]  

From the ver i f i cat ion test  by  the s imulat ion 

descr ibed above  and the resul t  o f  the corros ion test ,  the  5 

fo l lowing can be  sa id .  That  is ,  the  corros ion prevent ion 

system 200 in  accordance wi th an aspect  o f  the  present  

invent ion,  which enables a  f lu id  that  comes in  contact  wi th 

the  connect ion part  P to  become the corros ion prevent ion 

f lu id  or  the  corros ion induct ion f lu id  which is  d i luted to  10 

not  more than 1% by the  corros ion prevent ion f lu id ,  makes 

i t  poss ib le  to  s ign i f i cant ly  reduce occurrence  o f  corros ion 

in  the  connect ion part  P .  

Re ference  S igns  L is t  15 

[0121]  

100,  100A, 100B,  100B1,  100C,  100D, 100E,  100F,  100G, 

100H,  100I  . . .  Connect ion s tructure  

11,  11B,  11C,  11D,  11F,  11G,  11H,  11I  . . .  F i rs t  f lange  

12,  12B,  12C,  12D,  12F,  12G,  12H,  12I  . . .  Second f lange  20 

13,  13A,  13B,  13C,  13D,  13E,  13F,  13G ,  13H . . .  Baf f l e  

p late  14 . . .  Supply  port  

15 . . .  End f lange  

16 . . .  Third  f lange  

20 . . .  Sea l ing  member  25 
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30 . . .  Corros ion prevent ion f lu id  supply  dev ice  

131,  131A,  131D,  131E,  131F . . .  Cover ing  port ion  

132,  132A,  132D,  132E,  132F . . .  Connect ion port ion  

200 . . .  Corros ion prevent ion system 

300 . . .  Dev ice  (apparatus )  5 



- 55 -

Cla ims 

[C la im 1 ]  

A  connect ion structure  which prevents  corros ion in  

a  connect ion part  o f  an apparatus or  p ip ing  ins ide  which 5 

a  corros ion induct ion f lu id  f lows,  compr is ing :  

a t  l east  one supply  port  through which a  corros ion 

prevent ion f lu id  is  suppl ied ;  and 

a  baf f l e  plate  which is  located on an inner s ide  o f  the  

apparatus  or  the  p ip ing ,  where in  10 

the  baf f l e  p late  causes  a change in f low o f  each o f  

the  corros ion prevent ion f lu id  and the  corros ion induct ion 

f lu id  so that  a  f lu id which comes in contact  wi th the  

connect ion part  becomes the  corros ion prevent ion f lu id  or  

the  corros ion induct ion f lu id  that  is  d i luted by the  15 

corros ion prevent ion f lu id .  

[C la im 2 ]  

The connect ion structure  as  set  forth  in  c la im 1,  

where in  20 

the  baf f l e  p late  i s  d isposed at  a  pos i t ion at  which the 

baf f l e  p late  covers  the  connect ion part  and the  at  least  one 

supply  port ,  and 

the  baf f le  p late  has  a cover ing  port ion which has a 

shape o f  a  tube hav ing an inner  d iameter  smal ler  t han an  25 
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inner  d iameter  o f  the  apparatus or  the  p ip ing  in  the 

connect ion part  and which extends a long a  d i rect ion in 

which the  corros ion induct ion f lu id  f lows.  

[C la im 3 ]  5 

The connect ion structure  as  set  forth  in  c la im 2,  

where in  

the  baf f l e  p late  has  a  connect ion port ion which 

connects  one  end o f  the  cover ing  port ion and an inner 

sur face  o f  the  apparatus  or  the  p ip ing .  10 

[C la im 4 ]  

The connect ion structure  as  set  forth  in  c la im 3,  

fur ther  compr is ing :  

a  f i rs t  f lange which is  located on an upstream s ide  15 

wi th  respect  to  the  d i rect ion in  which the  corros ion 

induct ion f lu id  f lows;  and 

a  second f lange  which is  located on a  downstream 

s ide  wi th  respect  to  the  d i rect ion in  which the  corros ion 

induct ion f lu id  f lows,  where in  20 

the  at  least  one supply  port  i s  forme d in  the  f i rs t  

f lange  and/or  the  second f lange ,  and 

the  connect ion port ion is  connected to  the  inner  

sur face  o f  the apparatus  or  the  p ip ing ,  on an upstream 

s ide  o f  the  at  l east  one supply  port  and on an upstream 25 
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s ide  o f  the  connect ion part .  

[C la im 5 ]  

The connect ion structure  as  set  forth  in  c la im 1,  

fur ther  compr is ing :  5 

an end f lange which is  located at  an end o f  the  

apparatus  or  the  p ip ing ;  and 

a  th i rd  f lange  which is  connected to  the  end  f lange ,  

where in  

the  baf f l e  p late  covers  the  connect ion part ,  h as  a 10 

shape o f  a  tube hav ing an inner  d iameter  smal ler  than an  

inner  d iameter  o f  the  apparatus or  the  p ip ing ,  and extends 

toward an ins ide  o f  the  apparatus or  the  p ip ing  f rom the  

end f lange ,  and 

the  at  least  one supply  port  i s  formed in  the  end 15 

f lange  so  as  to pass  through ( i )  an outs ide  o f  the apparatus 

or  the  p ip ing and ( i i )  a  gap between the  baf f l e  p late and an 

inner  sur face  o f  the  apparatus  or  the  p ip ing .  

[C la im 6 ]  20 

A corros ion prevent ion system compr is ing  a 

connect ion s tructure  rec i ted  in  any one o f  c la ims 1 

through 5  and a  corros ion prevent ion f lu id  supply  dev ice .  

[C la im 7 ]  25 
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A dev ice  compr is ing  a  corros ion prevent ion system 

rec i ted  in  c la im 6.  

[C la im 8 ]  

A  method for  prevent ing  corros ion in  a  connect ion 5 

part  o f  an apparatus or  p ip ing ins ide which  a corros ion 

induct ion f lu id  f lows,  compr is ing  the  s teps  o f :  

supply ing  a  corros ion prevent ion f lu id ;  and 

changing  a  f low o f  each o f  the  corros ion prevent ion 

f lu id  and the  corros ion prevent ion f lu id  so  that  a f lu id  10 

which comes in  contact  wi th  the  connect i on part  becomes 

the  corros ion prevent ion f lu id  or  the  corros ion induct ion 

f lu id  that  is  d i luted by  the  corros ion prevent ion f lu id .  

[C la im 9 ]  15 

The method  as  set  for th  in  c la im 8,  where in ,  in  the 

s tep o f  changing the  f low o f  the  corros ion prevent ion f lu id ,

a  corros ion prevent ion system rec i ted  in  c la im 6 is  used.  

[C la im 10]  20 

The method as  set  for th  in c la im 8,  where in  the  

corros ion induct ion f lu id  has  a  pressure  o f  not  l ess  than 

1  MPaG in  the  apparatus  or  the  p ip ing .  

[C la im 11]  25 
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The method as  set  for th  in c la im 8,  where in  the  

corros ion induct ion f lu id has  a  temperature o f  not  lower  

than 120°C in  the  apparatus  or  the  p ip ing .  

[C la im 12]  5 

The method as  set  for th  in c la im 8,  where in  the  

corros ion prevent ion f lu id  is  a  f lu id which conta ins water  

in  a  propor t ion o f  not  less than 50% in  terms o f  mass 

f ract ion or  a  f lu id  which conta ins  n i t rogen in  a  proport ion 

o f  not  l ess  than 50% in  terms o f  vo lume f ract ion.  10 


