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The tank leak  that I will de sc r ibe  occu r red  in 
January ,  1965. The fa i lure  was in  a new tank and the 
actual  r e a s o n  for  the fa i lure  was  a 14 in ,  weld that was  
mi s sed  in the construction of the floor p la te .  Subse-  
quent hydrostatic t e s t s  showed water coming out of the 
bottom of the tank under the floor and between the floor 
and the insulation.  The belief was that  the water was  
actually trapped under the floor p la tes  and that the 
weight of the hydrostatic t e s t  was  squeezing i t  out. So, 
i t  was not cons idered  too ser ious ly .  When ammonia  
subsequently came  out, we agreed that t he re  was  no 
ammonia  trapped under the floor p l a t e s .  

Frost spots 

The tank was  tes ted  and the water  was removed.  
After s eve ra l  feet  of ammonia  was put into the tank, we 
s t a r t ed  noticing f ros t  spots on the outside wall .  In a c -  
cordance  with our  o ther  ammonia  s torage ,  we were  
analyzing the vapor space .  The vapor space  showed 
high ammonia .  We checked the gasket on the manhole; 
we thought i t  was  leaking the re .  We a r e  now much m o r e  
a l e r t  to ammonia  i n  the vapor and th is  may be  an impor -  
tant point in these  tanks.  If you sme l l  ammonia  in the 
vapor space,  i t  could be  reasoned that i t  i s  coming 
f r o m  the liquid inside the tanks .  If the gasket was leak-  
ing i t  would be  a p re t ty  good idea to t r y  to s ea l  i t .  I 
know some  people haven ' t  been able to do i t  and they've 
opera ted  successful ly .  However, we keep the gasket  
sea led ,  a t  l e a s t  we do now in our  p re sen t  tanks.  We 
analyze the vapor space  and somet ime we will stop 
bleeding off the purge in o rde r  to accumulate for  a 
period of t ime just  to s e e  how fas t  vapor concentration 
builds up. The re  i s  always a ve ry  minor  leak  appa r -  
ently through the gaskets ,  but you should be able,  with 
nitrogen in  the vapor space ,  to ve ry  rapidly reduce  this 
to a low concentration.  This i s  in the insulation be-  
tween the walls of a double wall tank. Our tanks a r e  
both 15,000-ton double wall  tanks.  

We saw the f ro s t  spots so  we thought some  of 
that water  that was  squeezed out of the bottom has  
picked up some vapor through the manifold and has  
formed aqua and i s  conducting heat .  To prove this,  we 
just  dr i l led  a l i t t le hole i n  the outer shel l  and we were  
going to analyze i t  to show that we got aqua.  We had to 
absorb  i t  i n  water ,  i t  was  that s t rong.  In fact ,  i t  was  
p re t ty  c lose  to anhydrous.  Once we saw the re  was 
anhydrous in the outer shell ,  then i t  had to be the flange 
leak  above the manifold o r  e l s e  we had se r ious  t rouble .  
So we checked the flanges and they weren ' t  leaking and 
we knew that t he re  was  a s e r ious  problem.  It became a 
problem emptying out the tank. 

Emptying a n  ammonia tank 

We called ou r  tank bui lder ,  Chicago Bridge and 
I ron .  They c a m e  down and talked with us  a s  we emptied 
the tank. Actually they had some  mechanical  thoughts 
on the problem,  but to us  i t  was  a f a i r l y  new idea  to 
empty  i t .  We pumped a l l  of the ammonia  out of the tank 
that we could pump out with a big pump and then 
s t a r t ed  to l o se  suction on i t .  Of course ,  there  was 
s t i l l  some  ammonia  in the tank. We didn' t  want to  
t ea r  up the big pump.  We put a sma l l  pump on and 
pumped a l l  we could out with i t .  The next s tep  was  a 
l i t t le m o r e  b i z a r r e ,  I ' m  not recommending this,  I ' m  
jus t  explaining how we did i t .  We were  kind of feeling 
our  way. We loosened the bolts on the manhole so  that 
if we s t a r t ed  getting into trouble we could swing about 
2 bolts  off and le t  a i r  in.  We v e r y  careful ly  pumped 
water  into the remaining ammonia .  We had the rmom-  
e t e r s  all  over  the tank and were  monitoring them, 
r eady  to take the manholes off. We do have a vacuum 
relief  on top. We ve ry  careful ly  added a sma l l  amount 
of water  and watched the t empera tu re s  and nothing too 
se r ious  happened so we finally added a l i t t le m o r e  
water  and finally got enough aqua to analyze.  Again, 
I ' m  not recommending this,  I 'm just saying how we did 
i t .  During the addition of the wa te r ,  we added nitrogen 
a s  rapidly a s  poss ib le .  We subsequently pumped this 
out and then purged.  We don ' t  genera te  quite enough 
pu re  nitrogen so  we purchased a lot of liquid and evap- 
o ra t ed  i t .  We purged the tank out with nitrogen and 
then a i r ,  and then went in .  The second t ime we didn' t  
m i s s  the piece that had not been welded the f i r s t  t ime .  
The re  i t  was  in the tank. It was  welded and the tank 
was  again purged with nitrogen and then ammonia  
vapor and finally fi l led.  

Ammonia carryover 

Actually t he re  a r e  a couple of o ther  things on 
this tank that  we might mention h e r e .  We had a p rob -  
l e m  with c a r r y o v e r  in ou r  par t icular  tank. We had a 
des ign on the top which I ' m  not quite s u r e  why i t  was 
used.  It was  called a m i s t  s epa ra to r  bott le.  We had a 
120-ft. tank a s  a s epa ra to r ,  but that didn' t  look good 
enough so  the tank had about a 3-ft. s epa ra to r  built on 
top.  It d idn ' t  work.  We had ca r ryove r  m i s t  and the 
p rob lem was  that the vent f r o m  the sepa ra to r  at  the top 
of the tank wasn ' t  big enough. The tank would p r e s s u r e  
up due to flashing of ammonia  and that would hold the 
liquid up i n  the s epa ra to r  and i t  c a r r i e d  over  into our 
l ine .  Our c o m p r e s s o r  was  about half a mi le  away up- 
hil l  in the c o m p r e s s o r  house s o  i t  would fi l l  a s ea l  leg 
i n  the vapor l ine  with ammonia .  Since the tank opera tes  



at  7 in.  and the sea l  leg was greater  than 7in., the vapor 
only had one other place to go and that was out through 
the relief valves.  That has  been co r rec ted .  

I think like most,  we do not have an  infinite t ime 
to check everything so  these things a r e  going to come 

up. They will keep coming up and we mention them just 
so  that in  building your installation, you can kind of 
watch for them. Looking back, we were  going to put a 
big vaporization pot there  and then we thought i t  might 
be  s m a r t  just to t r y  to stop the mis t  f rom coming over .  
I think we've done that by enlarging the vapor line be-  
tween the pot and the top of the tank. 

Airplane trouble 

We had another interesting experience. One 
Sunday morning, we had a dentist  and another fellow up 
in  a sma l l  airplane flying around when the carburetor  
f roze up. They were  looking for an a i r s t r i p  and the 
best  thing they could see  was the blacktop road in  our 
plant leading s t ra ight  to a low p r e s s u r e  tank. They 
weren ' t  too good, they missed that s t r ip  and hit a field 
right along side of i t .  I gave them a pret ty  ha rd  time 
getting the airplane out, I made them get special equip- 
ment to pull i t  out. I made them uncomfortable be-  
cause  I didn't want anybody else  using the plant for an 
emergency landing field. He was heading right for our 
low p r e s s u r e  tank when he finally got i t  stopped. 

Nitric acid vent 

We had another in teres t ing experience on this 
tank, our ni t r ic  acid vent f r o m  our ni t r ic  acid plant 
blew over onto our vapor relief valve. We had a nylon 
sea l  impregnated with a Teflon on the valve. We have 
a rule,  which we adapted f rom something I think some-  
one had mentioned ea r l i e r ,  to go around and check the 
relief valves, to make s u r e  that they a r e  working. This 
one we found wasn ' t  working, i t  was cemented down. 
Apparently the fumes f r o m  the ni t r ic  acid plant had a t -  
tacked this sea l  and caused it  to cement on to the seat .  
We ra i sed  the p r e s s u r e  to about 10 in.  to see  if that 
would lift and i t  wouldn't. That i s  about a s  far  a s  we 
went trying this tes t .  We went up with maintenance 
men and, he re  again confirming what o thers  have said, 
we have had no ser ious  difficulty in  pulling the p r e s s u r e  
down to about 112 in.  positive. We put men in chemical 
sui ts  with f r e sh  a i r  masks  and had them go in  and take 
off this relief valve. It i sn ' t  easy  and you don't want 
any inexperienced people doing i t .  We took the valve 
and assembly off. We have taken the varac  housing 
clean off and haven ' t  had any g rea t  problem.  When you 
s t a r t  wondering if that valve i s  going to work right o r  if 
the sea t s  a r e  bad, there  a r e  only two things to do and 
they a r e  e i ther  empty the tank out o r  take the valve off. 
You don't  have any other choices.  

These were  not ser ious  things, they a r e  some-  
thing you catch fa i r ly  quick if you keep your tanks in- 
spected and I a m  s u r e  you a l l  do. They a r e  just a 
s e r i e s  of sma l l  problems and I a m  s u r e  most of you 
could re la te  s imi la r  ones .  

DISCUSSION 

WARREN-Dupont: The source  of the following des i r e s  
to remain anonymous. I will read what I have for your 
benefit: 

"This accident happened in January, 1964, a t  
11: 10 a.m..  An anhydrous ammonia tank t ruck was con- 
nected to a s torage tank for unloading with a 2-in. rub- 
be r  hose, and a 314-in. rubber equalizing hose f rom the 
tank t ruck compressor .  This work was done by the 
t ranspor t  company's t ruck d r ive r s .  Only the couplings 
were  supervised by our pilot plant superintendent. The 
hoses  were  furnished by the t ruck company. Almost 
immediately a s  the t ruck operated compressor  was en- 

gaged, the hose ruptured, apparently a t  tank truck p r e s -  
sure ,  approximately 170 lb . / sq .  in.  gauge. Two men 
were  ser iously  injured with liquid ammonia and a m -  
monia vapors .  Two additional men received injuries 
f rom the vapors .  All were  taken to the hospital by 
ambulance. The nature  of the injuries were  severe  
chemical burn damage to the t rachea and upper r e s -  
p i ra tory sys tems  f rom ammonia vapor inhalation. 
Exter ior  chemical burns caused the death of two men 
cr i t ica l ly  injured. A visual inspection and thorough 
tes t  indicate a defective hose was the apparent cause 
of the rupture .  Action taken: in the future the plant 
will furnish i t s  own hose and will provide proper  c a r e  
and rigid inspection p r io r  to i t s  use ."  
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