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Metal Gauze Structured Packing: 

Several metal~:,:,: ga~u~e fires were reported by customers after 
shutdowi ~n,d op~ening of the columns in the 70s and early 80s. 

. .  

-i ...... i.:~::i:/~ ~.i..i:~i~ii . . . . . .  ~-::::::~.i ':~:::::~::~: ::~": .... 

s o  . . . .  .... : ::~ , :  .......... ~ ............. ~:~::':~'::~:~ No re r hot ~ork was involved in those Incidents. 
....... ::::::::::::::::::::::: :!": .... ' "  .... ~"ii:i:ii~il)i:i:::i:::ii; '":2::":~:::i;!~:~i::~i;;':~":~::i : ,  . : : .  ' : . :  i(: 

' ~'~::" .... ~ - : ' A l l : , ,  were~ ~~i~~'ed':t~ ., s~omaneous ignition of residual 

: i i  . . . . .  

::":":'~"'~"~'~""~"'~':"::'~': ,~::,:=:::~,,:..':::~:" :Improve'd,~cleanin~gi: shut down and coohng" procedure of the 
: '  : : :  .... i~ s , ~ ' p n o r  • t 0  ..... 01::~:enln effectively eliminated that risk. 

:."!:.! . . . . . .  . / i l ; i : / .  . . . . . . .  :::::::::::::::::::::::::: . i . i ) i i [ ~ i  . . , .  ' " ~ ~ " " : " i - . . - - : -  -- " 
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. . . :  : i : : - J  . . . . .  r . . :  
: x  ~. . r  

.-: :,.i.:.. -~ .:. 

:.i i:~ Ii.~:..ZI:::": 

Sheet  M e t a l  Stru:ctured P a c k i n g :  

In: :c:o:neee~ion with a test performed outside a column,  Sulzer 

':::: ~:,:: .... , , b e c a m e : , , ~ ~ a r e  ::.: ......... o f  the potential o f  se l f  sustaining combust ion  o f  

: : shee t  ...... ~etal~:~s~mCmred p:a:cking under certain extreme conditions.  

~:i;: ~..;i:-.7,!i?,!!i.~i:i:~:~.i, il iii:iiii.ii!i;:;~:i.;.~:,. ~ . . . .  ~;.. ........ - ........... 
.i:-.. ~:~.!.i:iii.i~i:i~:~.i~i~,~.~i.i.i~,~.~..: : :i/i}ii:iii!~}!~,.,.~ /~>~ ..... ~/ i  :.il i: !,~! " 

..... :::,~:,::::~, The ~est was  p : ~ r ~ ~ e d  in the late 80s on new stainless steel 
' ~ : : : ~ : : ~  : :  ' " , : : . . . . . :  : : o  " .  . .  " - . :  . .  " ' : : : : : .~  • • • 

: ~:::::: ........ packing :an d:::mvolved cutting the packing with a torch 
' ....... ::~. : -::: ~:~i; 7i!i : :  ...... " .. " " : ~i~ : ............. : "  " . . . . . . .  : :  • 

. . . . . . . . . . . . . . . . . .  . . . . . .  ~.:..:;:..: . . . .  .:::....: . . . . . .  . 

::". .,:3i;/::/::iil/:::.Si::i:~rii~!;iiiii!'~iii~i',3i',',~,ii~,i!ii : ........... i ~ i!!:',:',iii!"i~'~ii~.iii;i~.~.2. . : . ; . . , :~ (  ~:...i/ . . . . . . . . . . . . . . . . . . .  ...... ; . . . .  

:~.,~,,-:~,,, ~: ,~his' exp,'e~i~nc:e leg,:~:::to procedures requ~rlng protection o f  
' ........... ~ ............ ............... : " ............... : hot work 

" < . : l i l y : . }  ~ : i  I i i i . . i  ~ : i l b ~ : ~ _ (  : ~  " i~  

• i : i  I. i ....~ . / - i :  . • ~ii!,~ - . .......... .~:~,:~.- ................ 
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i;iiiiiiiiiiiiiiii:!;,!i:i::~:?i}ii~ ...... ..:~:~.i ¸ .:~..: . @  

• ~.i:.."i~: ~/.;~;i~ ~.~:..~:>,,:~:,::~., . ~ . .  
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. .: • . . . . . . . . .  ..::..: 

iil}:<; iii:i.i:~~:. ~!!  . . . . . . . . . . .  : .  

: " ...... . ~:... -~ ~ ~.i; I :i:!;~:.<.%.i~ii 



Fire Hazard Involving Structured Packing 
Past Knowledge of Sulzer Chemtech 

SULZER 
Sulzer Chemtech 

Structured Packing in Air Separation: 

il;.;i:.~: :~:::...... .!.... : - : - .  

The~ air~,,s~epar~i'on c o m m u n i t y . h a d  c o n c e r n s  r e g a r d i n g  the  u s e  o f  

a l ~ i  , s~u : cmred  p a c k i n g  in o x y g e n  r i ch  s e c t i o n s  o f  air  

:,~,~,:,,~,.~,~ :~: :" ,~::::~ s~ep arati'~6~n~::~: c~olumns. 

:-~::":::::~::~:~Extensi~v~::in~estig~ ....... ~::': :: ....... : s h o w e d  tha t  i g n i t i o n  o f  the  p a c k i n g  
;:.....::.::. . . . . . . . . . . . . . . .  ::::::::::::::::::::::::::: .... ..~: . :~:::.~: ..... . . . . . . . . .  

::": . . . . . . . . . . . . .  :~:":: " . . . .  " . . . . . . . . . . . . .  : i i i  " • . . . . .  : ~ : ~ : :  : ~  " .... : i : ~ - , -  - iiii~i.i: ii:!:~ - - " • • • 

, ~. ~ :~ :.:~:~,:,:~ .... wOU~d require:  :e ,high :::~en'ergy Ign i t i on  s o u r c e  

:: ~,,,,,~,~,,,.,:~.~,~ii~:,::::~:: ..... edue:ln:g::.~:the :r:at, lo:,,ofh, e,~:at c a p a c i t y  to  surfiace a r e a  m a y  r e d u c e  

re  s tun e : : t o ? ~ t i a l  g 
..... ~.~;..~.~!!~iiiii~i~ii~i~i~i~!~iiiii~.~i~i~i~iii.~.i~;; : : :::.i:!:;::!:!~:~.~?::-~ii~iU,ii"::;~;:i::: .......... : " " ..::.. i.:::::~.~..:i:.::..!:..~:::::.: ........... ~";';:;."::..::",.:.:::::---:":":::::::,.:::~::.i:.iii:',:i.iii::,. ....... 

,~ : : : : '  2' Res i~a: i ' :  i ~ r i c a n t :  o~  th  ki  " " "th e p a c  n g  in c o n n e c t i o n  Wl o x y g e n  

~<,:':::'~::::::'~'"~':~:~ ....... !"::: : ..... was':con,,si~ered:a:a:::':::p:ot:ential.fuel source . .  

,: :::: ::~: ::: : h o w e v e r : ' o b s e ~ ~ n g  s~iet:  l eve l s  o f  d e g r e a s l n g .  

i~i:i i i i : i i i i i : :?: . i~.~:~ : . . : ~  
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G e n e r a l  O b s e r v a t i o n s :  

::.:. . . . . . . .  :..:. ...... ,.:.- ~: !"i:::.~:%:..:..ii>~::::!;i...: ' < i:: .ii  ~ ...;:i.;. " . . . . . . .  > : " 

• In s~,i~e o f  t h e : h i g h  d e g r e e  o f  a t t e n t i o n  s u c h  i n c i d e n t s  g a i n e d  l a t e l y ,  

.... . it i s  to~::~e no , ted  that  t h e y  are e x t r e m e l y  rare in  v i e w  o f  the  n u m b e r  

: :::;: :~:'~: :~. ~:,~,::::~..:,of c o l  s u:s~:n:g s t r u c t u r e d  p a c k i n g s  a n d  t h e  f r e q u e n c y  o f  c o l u m n  

:,:~:~:::: :::~:::~::~r'e~empg'":i :''::'''~'''~'~:::::~otving s t r u c t u r e d  p a c k i n g s .  

: ::: :::~:,::,,::0: S e l ~  s~staln~ng: ' :~: ' :combustion : o f  s t r u c t u r e d  a n d  r a n d o m  p a c k i n g  h a v e  

o::~ A Separat:e hlg~h~ en~ergy l gnlt~ion s o u r c e  is r e q u i r e  U 
.... !i'~i::::~i::iiiiiiii!::!i!ii::i'~'~i!!i)~:~ .. " ...... ' - :  i i,i., ':~i:i::i..::.i.,,~:" . . . . . . . .  : .... - . . . . .  • :-~ .:: i....-..:-:~.. • 

::~:: ,,,,,,,,~,,,,,~:A,;., s~e~~:~::~::~::;iiiiii~i~:::,~:~i~!~,~i:i~:~=~i!~i~i~:~:,~i~.: ~,,,,,,;,,,,~,:~,~,:,,,,,,~:,:~ :: :~=~: ~ :: ar~:e,.:,,.~,e,s~l:du:al,,=,~:,,,,~,~,,,,,, =~ :'-~'~'"~'.i~i":'~':'i'i'~i"~"::'~: ~)!:::":'., ........... ~:..' ,~. :.;.~ ~," '~'':::!~: ,,::: ~.::':~: H=:,~ ~:::: ......... ........... c . :~: ..... u stlble" m a t e r i a l  is re_~uire d. 

................... n e i d e  ~ ~ r e  ly  :::, o~;st~::~::~fNe 1 ; nts,,,:,  m i n o r  a n d  r e s u l t e d  o n  in  t h e  
::":,.~:i ~i: ::i: ' .  : i :  ii .i. " ::: " : J  ========================================== ........ - . . . . . .  ~::~:::~:; ...... ' : :  : :~  ..... " ...... 

:~ ::,:;:"::::'::: ~ d e s t m c t : i o n  o:f":~'s:ome'i':p:~king a r e a  w i t h o u t  a f f e c t i n g  the  c o l u m n  a n d  

.... • ~::;ii;i;:ii! ~iii~iii.~.iiii::;i!.i:~ ' .............. " . . . . . . . . . .  . . . . . . . . . . .  :-i : ' . ....... • " ' ! i ! ? i i : i i i i i : ! : .  : i ! ! -  " : i : : i i : ! ! ! ! i i i ~ i - i .  

j .  
'i:"::: :::: ~ . . ! I ! ! ! ! !~:L . ,::::. " - ,:ii!<~i!~: i.~ .... : ; : C i  

. . . .  . . • . ..... !: :~: i.~: ~ ~ :i!i ' ~ I ~ : : :  :..::. : . :  i ~ ' .  ~ .... : . . . : . . . . . .  :::.>..,.. .~: .... 
- .~i~i :! ' :~: ~ i.:::~ii:il.;i~:~i:!:! ii!,.ii~ ......... 

~i~:~i : ...:.:.ii:!i::i~ii:ii~i ' .. : , . :i!:~:i:i~.:?.?i! ~12;Ii:!: 
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O b s e r v a t i o n s  R e g a r d i n g  Ign i t ion:  
.... ?.:.?. ..... 

%.ii : i i  :. . . . . . . . . . . . . . . .  ',.::ii:~i~!! • ~(~ 

C o n d l t i ~ : n ~ ! . : . . :  C : . O ~ ~ H c I V l e . •  =.~..:.):~.:.:~:::.ii ,:..~!!;../..~.~[..=:..!.=i. i :-!.iiii:..:.. :;:.: :.: [ ~:::::: ~.:.i::i~ ~ e~..:~::.-: i:~.i for spontaneous Ignition• ~ o • are: 

Pre ~ :::Of ph . . . .  :~::~:~:~:'~:~'~:~ .... sen,c organic  or pyro orlc material on the packing.  :.~.~..:.i:5...:.".';.:~:'i ~ i: '".Q:.~ 

Temp ......... ' " .:~ ~ e r e,::,, M ~:~e c o lumn. 

:~:,,~;,' ~ ...... ~,,~,~o - - ~ , ~  ~ : e  to~,~o~spiheric O ~ g e n  ,or other oxidizing age. . . , .  
....... 

" : 4.,.=.:.:..:.:..... ::::"!:.:~:. :.:.[:)~. :if. if ..... ~ ...... ................ !i • 

~ , ~  • L o w  h e ~  e,~~ac,ity 0 , ~  ~ e , p a c k l n g .  

. ..~:~.iiiiiiiiiiiiii;iiii::~iii~ . . . . . .  ' : ; - . :  . . . . . . . .  % ..... 

: : : ~ : ~ ~  ................................... . . . . . . . . . . . . .  ~:j".-::.~?~:.: . . . . . . . .  ; :. "~ ..~::%:": :7  

. . . .  ...:,2~,;ii::i~{.i.{i,,,,ii{iiiiiiiiii::::~ .,: . . . . . . . . . . . . .  

c a n  als~ be~,: eaU:~e'~6 ~by . . . .  external heat sources coming  in 

wlth:,{~{" ~'""':'"~'"'~'~'":~'{~:{'~'":'"'~"tesi~~i~{,c~mbustlble:~" ~ .... ":":~"~':' '~:' " " material" (e go hot work)  

%::~...~ ::::::::7:" : : : : i ~ . < . . . .  .._~ i~: ? 

. .  !ii.:!~i:. " :>. . : . . i  - 

:'~i;~,:i~.'::~!!::iiiii~:i~:iii~,ii~,~,iiiii:~i:.2;; ..... ~: ..... . . . . . . .  ;::,;, : 

. : ~ i I . .:~ 
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Observations Regarding Fire Propagation: 

Condi~i, :=~:: ~coa~auc: e for  f i re  p r o p a g a t i o n  are:  
...... ~: . . . . . . . . . . . . .  • , 

. ..:,. . . . . . .  -. • @ . .  "!;~..:: .: . . . . . .  . • • • 

Vert lcai !  ~,ar ,~ • af t  in  t he  c o l u m n  f r o m  v e n t i l a t i o n  or  c o n v e c t i o n .  
~ : : : z : :  < : . 

"":~:'~',~C t s,:,:~su 1 o f  o x y g  f r o m  v e n t i l a t i o n  

P e s e n c  f r e s i d ~  : ....... . . . . . .  ::,~,:,~,::,~:,,~,, ..... : : : al co  lb le  m a t e r i a l  o n  t he  p a c k i n g .  
. : .!iii~:. . . ;~:~: :": :: " :~:~o:::i~:..~. : :  . : . .  , > : ~ ; ~ : : ~ .  ~ . . . . . . .  ~: : i i#:~: . : . :~- :  i ~ :  ~-.! : . . . . . . .  . ; i i i i ! ~ i . : :  . . . .  • - - :  

,, ~:~:~ • H , , g h  s ~ f a c e a r e a : ~ o f p a c k i n ,  g. 
::~;~~"~:!:?: : . . . . .  ., ..i...::...:. . .....: " .::: ~::ii:. . : :  :;i . . . . . .  : ~ ::: :'~i : :::i ' :  ....... " " " i. 'II?:::~ i:%i':i::! :i:i~i::: . . . .  ~ : ::~ : . . . . .  . .  

' :~i : : :  .... ....... " ; of:'e,:~onstmctlon o~::f . . . . . . . . . . . .  :. 

......... ................................. ::::::::::::::::::::::::::::::: '::::"-:; :: :i(i~i) ...... " " " ............ ".-.:::7:. • ..).i ...... " . . . . . . . .  

o:, Lo~, ,  h e a t  clap_c1?,:~o,f p a c k i n g  ( m a t e r i a l ) .  

, T h i n  ~ ~ g e  p a c k i n g  m a e ~ i  ~,~) ~ al ,  h o w e v e r  h e a v i e r  g a u g e  m a t e r i a l  w i l l  

'~ pr:ovi.de':::~morehe,a,,b~e~ombustion o n c e  i gn i t ed .  

.... " .:;: . i :  :) .......... . ..... " : :~i: . .  ::i :il ~:~ : ..... " : 

:/:i <!ii!!!!!i.- ~:!~i i:.i: .i)ii~.: .... 

' i . :  ~ " : : : : ~ : ~ ~  ~~ ~~ ~:?: . . . . .  

+ 

:. 

. . . .  . . . . . . . . . . . . . . .  . : ,  . : ~.i:~ .......... . . :  / :  :~: " :i~@~ii !~.:~i:i@i:~ ': i:i :"::: .... .... : " .::" - ..... " ~!iiii " . : i :.i:.~i.i.:::::.:. i.l.i.!:!= " 

. . . . . . . .  : . ~ . ~  . . . . . . . . . .  . .: : . . . .  
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Conclusions: 

::~ii(: . . . .  

n~ ion  d t O b  "d A t t e  n e e  s ~ e p a l  to:  
i: i,~i: ..... :@,//i~ji~:;~:i ~ .......... :::!i ...................... ~F::::~::~S!; ~' 

• . • .:~,~ ~;":.~ .~.:":- ' : . :~:: ' ~:. i .  : ! i : :  • • . • 

. • S h u t  ,dow:n, ..... c l e a n i n g ,  c o o l i n g :  a n d  co l  . . . . .  ,., ............................ u m n  o p e n i n g  p r o c e d u r e s  

."~""~:~'""~::~:::~~,.."~:~~:'~:,~.....:~:aldapt?d:to~s:,e~ice a n d  p o t e n t i a l  c o n d i t i o n s  o f  c o l u m n  a s s u m e  

:..~,:." ~:~' ~ e r e  Is no,.~ch.:.,,.~,.th:ing as  "...clean" p a c k i n g !  

:~.~ ........... ,::~-:~:~'.:~,.,,.:...- o ~ '':~"~~'~":~" ...... """:~ .r-co.,i ~ondi t io~S~,at  al l  t i m e s  d u r i n ~  s h u t  d o w n .  
" ':::~:d::::i.i& .-~:: ::. .. .? • .  :Y:ii::.::ii::::iiii:ii!ii.::: 2 : . .  

:.. B e  : f n n ! ~ ! O n ! n  i 1 l ly  ,,,,.,,,,,,,,~,,~,~.,~,.::.,,,~,,,,.,~.~,..,~:~, ........ • .:..~, :~e  0 .v,e .::. co  u m n ,  e s p e c l a  v e r t i c a l  d r a f t  

........ I ~ h o t  o ~ c ~ ~ o t  b e  ~ ~ o i ~ e  q u a t  .o ...:..:..w ::. .... : ...... ~, .. d, e n s u r e  a d e  e p r o t e c t i o n  o f  t h e  

-.~./=~"~'~'"~::::::"~'p'aeNi~ng'i~=:~"~';i'mpt,eme~nt'..":ga~~ty p r o c e d u r e s  f o r  w o r k  a n d  p r e p a r e  

~'~~':,:i/?~'~" ~ p~r~eventiv:e me'a~ur:e,s,~, C o ~ i n u a l l y  m o n i t o r  w o r k  a n d  c o l u m n  
• :...:~",.~./i ~,: :.;: ::i:i : :}, ,/~/.i! ~ .... ~.(:> , ;~ ,  ::;/ ,:y. : ::- ........ :'::.i:;.,:,. ..... ::~.: .'~ ~i..~. ': 

~:~:~:~.~/~...:~,,,:~,/7.~ ~ ...... c~n~d~iti~ns.~.,:~::=:~.~.~:.~:.~::~:~.:~::~.;;~=~=~,:~.~:~:~::~.~:~:~:,::~.~:.~,~.~.~.~.~.~.~.~.~.~. ..... /;-- 

:. ~ :  ~:.~ . H ~ e " c o n t l n ~ ~ n c y " . p r o c e ~ e s  a n d  t r i g g e r  p o i n t s  d e f i n e d  a n d  r e a d y  
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