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F o r  most u s e s ,  f a t t y  a c i d a ' c a n  b e  handled i n  c o n v e n t i o n a l  eqtlipmetlt. 

Although f r e q u e n t l y  d i s c u s s e d  aS  a c l a s s ,  f a t t y  a c i d s  v a r y  w i d e l y  i n  t h e i r  

c h a r a c t e r i s t i c s , ~ ~  t h a t  methods of h a n d l i n g  must be  matched t o  t h e  p a r t i c -  

u l a r  a c i d  used.  p e t h o d s  of h a n d l i n g  a l s o  d i f f e r  s u b s t a n t i a l l y  f r o m  t h o s e  

a p p l i c a b l e  t o  t h e ' o i l s  from whicti t h e y  a r e  d e r i v e d ,  o r  which t h e y  may re- 

p l a c e  i n  a p p l i c a t i o n .  The s e n s i t i v i t y  of  t h e  end-product t o  q u a l i t y  Eac- 

. t o r s  such as c o l o r  a l s o  s t r o n g l y  a f f e c t s  h a n d l i n g  requ i rements .  

A l l  f a t t y  a c i d s  have some tendency  t o  combine w i t h  oxygen t o  form 

i m p u r i t i e s  o b j e c t i o n a b l e  from t h e  c o l o r  o r  odor  s t a n d p o i n t .  T h i s  t endency  

i s  s l i g h t  f o r  the long-chain s a t u r a t e d  a c i d s ,  e x c e p t  a t  e l e v a t e d  tempera- 

i u r e s .  I t  i s  more pronounced w i t h  t h e  s h o r t - c h a i n  a c i d s ,  and p a r t i c u l a r l y  

w i t h  t h e  more u n s a t u r a t e d  a c i d s .  The r e a c t i o n  i s  c a t a l y z e d  by t r a c e s  of 

m e t a l ,  such a s  i r o n  and c o p p e r ,  which t h e  a c i d s  may p i c k  up f r o m  c o n t a i n e r s  

o r  s t o r a g e  t a n k s .  Thus,  w h i l e  most f a t t y  a c i d s  a r e  n o t  s o  c o r r o s i v e  a s  t o  

I 
p r e c l u d e  shipment i n  o r d i n a r y  u n l i n e d  steel drums o r  t a n k  c a r s ,  t h e  c h a r a c -  

ter of t h e  end-product  may make such shipment  i n a d v i s a b l e .  It i s  t h i s  con- 

t'amina.tion f a c t o r ,  r a t h e r  t h a n  t a n k  o r  c o n t a i n e r  f a i l u r e ,  t h a t  l i m i t s  t h e  

c h o i c e  of m a t e r i a l s  f o r  f a t t y  aGids  a t  t e m p e r a t u r e s  below 10O0C. 
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SteAkic a c i d  and o t h e r  h i g h - t i t e r  a c i d s  of t h e  long-chain  ' s a t u r a t e d  t y p e  

? 
a r e  s o l i d k  from 500C (1220F) o r  s l i g h t l y  above ,  and may b e  sh ipped  and 

s t o r e d  as s a l i d s  i n  a p p r o p r i a t e  c p n t a i n e r s .  They may a l s o  be  sh ipped  i n  

b u l k  ( t a n k  Cars) f o r  l i q u e f a c t i o n  on a r r i v a l .  



Other  f a t t y  a c i d s  a r e  c l a s s i f i e d  a s  l i q u i d  ( t i te r  up t o  200C) and s e m i -  

soP.id ( t i l t e r  20° t o  5D0c). These medium had l o w - t i t e r  g r o u p s  w i l l  i n c l u d e  t h e  

mixed a c i d s ,  such a s  d i s t i l l e d  animal  f a t t y  a c i d s ,  t h e  u n s a t u r a t e d  long-chain 

a c i d s ,  such a s  o l e i c ,  and t h e  s h o r t - c h a i n  s a t u r a t e d  a c i d s ,  such  as d i s t i l l e d  

coconut f a t t y  a c i d s .  A l l  t h e s e  a r e  shipped i n  drums o r  i n  b u l k  ( t a n k  ca rs ) .  

D e l i v e r i e s  of mixed and long-chain a c i d s  have t r a d i t i o n a l l y  been made i n  

s t e e l  drums o r  s t e e l  t a n k  c a r s ,  because  t h e  pick-up of i r o n  d u r i n g  t h e  s h i p p i n g  

per iod  is  i n c o n s e q u e n t i a l  i n  many uses .  Howewer, where p roduc t  q u a l i t y  i s  

l ' ikely t o  be a f f e c t e d  o r  c o l o r  i s  c r i t i c a l ,  drums and t a n k  c a r s  must be  r e s i n -  

l i n e d  o r  of non-corros ive  meta 1 c o n s t r u c t i o n .  

S o l i d  F a t t y  Acids  

S t e a r i c  a c i d  (55/45 p a l m i t i c - t o - s t e a r i c  r a t i o  ) h a s  a c r y s t a l l i n e  s t r u c -  

t u r e  as s u p p l i e d  i n  s o l i d  s l a b  form. Such cakes  o r  s l a b s  a r e  t y p i c a l l y  

$ackaged i n  c a r t o n s  o r  boxes (100 l b )  o r  i n  b u r l a p  bags. However, s t e a r i c  

and o t h e r  s o l i d  a c i d s  a r e  now i n c r e a s i n g l y  s o l d  i n  f l a k e ,  powder o r  bead 

form, i n  m u l t i w a l l  paper  bags ,  c l o t h  o r  b u r l a p  bags ,  f i b e t  drums, e t c .  (50,  

80,  100 lb.) P o l y v i n y l  o r  p o l y e t h y l e n e  l i n e r s  have proved s a t i s f a c t o r y  f o r  - 

t h e  powdered m a t e r i a l ,  g i v i n g  a d d i t i o n a l  p r o t e c t i o n  from con tamina t ion .  

Uni t  Loading. U n i t  load ing  of s o l i d  f a t t y  a c i d s  i s  be ing  wide ly  adop ted  t o  

reduce  t h e  t i m e  and manpower r e q u i r e d  f o r  un load ing  and subsequen t  h a n d l i n g  

o p e r a t i o n s .  It h a s  been e s t i m a t e d  t h a t  t h e  man-hours r e q u i r e d  t o  unload and 

s t o r e  c a r l o a d s  and t r u c k  l o a d s  of s o l i d  f a t t y  a c i d s  a r e  reduced th rough  u n f t  

hand l ing  p rocedures  by a t  l e a s t  75 p e r  c e n t .  U n i t  l o a d s  a l s o  i n c r e a s e  s t o r a g e  

c a p a c i t y ,  s i m p l i f y  i n v e n t o r y  c o n t r o l  and improve t h e  c o n d i t i o n  of shipments  on 

a r r i v a l  a t  t h e  cus tomer ' s  p l a n t .  

A v e r y  s a t i s f a c t o r y  u n i t  load i s  one c o n t a i n i n g  2,000 pounds of p roduc t  

and measuring 40  x  48 i n c h e s  by approx imate ly  6 0  i n c h e s  high.  I t  c o n s i s t s  o f  



z ,  
2 .. 

e i g h t  l a y e r s  of f i v e  50-pound m u l t i w a l l  k r a f t  p a p e r  bags  l a i d  on a  1/8-inch 

t h i c k  d i s p o s a b l e  f i b e r  board  p a l l e t  h a v i n g  3-inch edges  t u r n k d  up a l o n g  two 

a d j o i n i n g  s i d e s .  A s e r i e s - o f  s p o t s  of a h i g h  s h e a r  s t r e n g t h  g l u e  p r e v e n t s  

i n d i v i d u a l  bags  f rom s h i f t i n g  i n  t h e  u n i t ,  Ye t ,  because  t h e  g l u e  a l s o  h a s  

a  low t e n s i l e  s t r e n g t h ,  t h e  u n i t s  a r e  e a s i l y  d i sassembled  by l i f t i n g  t h e  

i n d i v i d u a l  bags  t o  b r e a k  t h e  glue bond, S l i d i n g  t h e  bags  o f f  w i t h o u t  f i r s t  

i l i f t i n g  themfi-ee may t e a r  t h e  o u t e r  p l y  of paper ,  

" A power-driven f o r k - l i f t  t r u c k  must be  used t o  a c h i e v e  any s u b s t a n t i a l  

s a v i n g s  from h a n d l i n g  u n i t  l o a d s ,  F o r k s  shou ld  have t h e i r  c e n t e r s  approx i -  

mate ly  25 inches  a p a r t  and e n d s  shou ld  be  ground down s o  t h a t  t h e y  measure  

1/16 inch  th ' i ck  a t  t h e  t i p  t o  3/8 i n c h  t h i c k  2 i n c h e s  from t h e  t i p .  F o r k s  

should a l s o  be  w e l l  a l igned .  F o r  e a s i e r  h a n d l i n g ,  it i s  g e n e r a l l y  a d v i s -  

a b l e  t o  unload each u n i t  o n t o  a ' "40 x 48 i n c h  permanent wood p a l l e t ,  The 

d i s p o s a b l e  p a l l e t s  used f o r  shipment  d o  n o t  have s u f f k i e n t  r i g i d i t y  b y ,  . . . .  . 
...... . . . . .  . . . . . . .  , /  . . .\. . .  . . . . . . .  , . . . . . . . . .  

themse lves  t o  w i t h s t a n d  t h e  h a n d l i n g  normal ly  encoun te red  w h i l e  b&ng c a r r i e d  
..i .... 

abou t  a  p l a n t  w i t h  a  f o r k  t r u c k .  

Tank Car  Loading, Tank c a r  sh ipments  of s o l i d  f a t t y  a c i d s  r e q u i r e  

m e l t i n g  f o r  removal. U s e  of  o r d i n a r y  steel t a n k  c a r s  may be  e x p e c t e d  t o  

r e s u l t  i n  some d i s c o l o r a t i o n  and i s  n o t  a d v i s a b l e  f o r  h igh-grade m a t e r i a l ,  

P e g l i g i b l e  d e t e r i o r a t i o n  of s o l i d  f a t t y  a c i d s  w i l l  occur  d u r i n g  t h e  shipment 

p e r i o d  if aluminum t a n k  c a r s  a r e  used,  A l s o ,  c e r t a i n  r e s i n  l i n i n g s  have 

been s u c c e s s f u l l y  used,  However, t h e  h e a t  r e q u i r e d  t o  m e l t  t h e  t a n k  c a r  

c o n t e n t s  w i l l  have some s l i g h t  d i s c o l o r i n g  e f f e c t  on t h e  a c i d s .  To mini-  

1 mize da rken ing  of t h e  m a t e r i a l ,  l o w - ~ r e s s u r e  s team (15 p s i )  shou ld  b e  used 

b e f o r e  un load ing  a t  t h e  p o i n t  o f < d e s t i n a t i o n .  Al though c d p l a t e d  l i q u e f a c t i o n  

i s  e s s e n t i a l  t o  t h e  u n l o a d i n g  of a t a n k  c a r  of f a t t y  a c i d ,  4,rFt%&-pressure 

stqam should  be  used w i t h  c a u t i o n .  
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Unloading Bulk  S o l i d  Acids .  Steam should  b e  t u r n e d  on g r a d u a l l y  s o  

t h a t  t h e  c o i l s  w i l l  h e a t  s l o w l y  and n o t  expand s o  r a p i d l y  a s  t o  c a u s e  

b r e a k s  and l eaks .  S i n c e  t h e r e  i s  r a p i d  h e a t  l o s s  from t h e  m e t a l  w a l l  of  

t h e  c a r ,  s t eaming  shou ld  p r e f e r a b l y  b e  c a r r i e d  o u t  i n  a  p r o t e c t e d  s p o t  

where t h e  c a r  i s  s h e l t e r e d  from t h e  wind. I f  steam is  n o t  a v a i l a b l e ,  

p o r t a b l e  s team g e n e r a t o r s  may b e  connected t o  t a n k  c a r  s team l i n e s .  

To d e t e r m i n e  whe the r  t h e  c o n t e n t s  of a  t a n k  c a r  a r e  c o m p l e t e l y  

mel ted ,  a n  i n s p e c t i o n  from t h e  t o p  of t h e  c a r  should be made, e i t h e r  

v i s u a l l y  o r  u s i n g  a  s t i c k  o r  t u b e  sampler ,  Most steel t a n k s  have t h e  

steam c o i l s  mounted a b o u t  s e v e r a l  i n c h e s  above t h e  bottom o f  t h e  c a r ;  i f  

t h e  c o n t e n t s  are n o t  f u l l y  m e l t e d ,  t h e  bottom of t h e  c a r  w i l l  n o t  b e  a s  warm 

t o  t h e  touch  a s  t h e  s i d e  w a l l ,  a s  h e a t t r a n s f e r  i s  p r i m a r i l y  upward. Most 

aluminum t a n k  c a r s  have t h e  steam c o i l s  v e r y  c l o s e  t o  t h e  s h e l l  and con- 

forming t o  t h e  c o n t o u r  of  t h e  car i n  o r d e r  t o  f a c i l i t a t e  me l t ing .  With  t h e  

c o i l s  a r r a n g e d  i n  t h i s  manner i t  i s  more d i f f i c u l t  t o  d e t e r m i n e  comple teness  

o'f m e l t i n g  by touch. I t  shou ld  b e  emphasized t h a t  i f  s o l i d  a c i d s  remain 

i n  t h e  bottom of t h e  c a r  below t h e  s team c o i l s ,  it w i l l  b e  i m p o s s i b l e  t o  

unload c o m p l e t e l y ,  and t h e  r e s i d u a l m a e r i a l  w i l l  have t o  be  chipped o u t  and 

removed by  hand. 

S o l i d  f a t t y  a c i d s ,  such a s  s t e a r i c ,  r e q u i r e  a p p r o x i m a t e l y  24 o r  more 

hours  of s t eaming ,  d e p e n d i n g  on p r e v a i l i n g  t e m p e r a t u r e s ,  f o r  comple te  l i q u e -  

f a c t i o n .  When t h e  a c i d  i s  c o m p l e t e l y  mel ted  and h e a t e d  t o  a  t e m p e r a t u r e  

abou t  20% above i t s  m e l t i n g  p o i n t ,  it i s  r e a d y  f o r  pumping, 

Because  of t h e  h i g h  t i t e r  of such a c i d s ,  it i s  e s s e n t i a l  t h a t  a l l  

pumping l i n e s  b e  equipped w i t h  s team t r a c e r s  ( i i s u a l l y  copper  t u b i n g  wound 

abou t  t h e  l i n e )  and k e p t  a t  a n  e l e v a t e d  t e m p e r a t u r e  t o  p r e v e n t  s o l i d i f i c a t i o n  

and b lockage  of  t h e  l i n e ,  With t h i s  p r e c a u t i o n ,  s t e a r i c  a c i d  can  b e  pumped 

a s  r e a d i l y  a s  any l o w - t i t e r  f a t t y  a c i d .  C l e a r i n g  pumping l i n e s  a f t e r  u s e  by 



blowing o u t  r e t a i n e d  l i q u i d  i s  e s s e n t i a l  t o  p r even t  blockage.  I n e r t  g a s e s ,  

such as n i t r o g e n  o r  carbon d i o x i d e ,  a r e  p r e f e r a b l e  f o r  t h i s  purpose ,  a l t hough  
I 

c l e a n  compressed a i r  i f  o f t e n  used on a l l  b u t  t h e  h i g h l y  u n s a t u r a t e d  a c i d s  

w i t h  s a t i s f a c t o r y  r e s u l t s .  Steam may b e  used. It h a s  t h e  advantage of 

mel t ing  o u t  any s o l i d i f i e d  m a t e r i a l ,  b u t  of cou r se  t h e  blown-out p roduc t  

i s  water-contaminated and must be segregated.  F u r t h e r  pumpingsmay b e  con- 

taminated w i th  wa t e r  remaining i n  t h e  l i n e .  

Caut ion  must be e x e r c i s e d  i n  unloading when u s ing  t h e  bottom o u t l e t  

,valve.  Before  removing t h e  o u t l e t  n o z z l e  cap  and connec t ing  t h e  pumping 

l i n e ,  an i n s p e c t i o n  must be made t o  de te rmine  i f  t h e  va lve  i s  p r o p e r l y  

8 

seated.  Th i s  i s  done by removing t h e  small screw-type p lug  i n  t h e  v a l v e  

cap ,  commonly known as t h e  "test plug". I f  t h e  f low of l i q u i d  does  n o t  

qu i ck ly  c e a s e  when t h e  t e s t - p l u g  isremoved, a  f a u l t y  o r  poo r ly  s e a t e d  

v a l v e  i s  i nd i ca t ed ;  a f t e r  r e p l a c i n g  t h e  t e s t - p l u g ,  an  a t t e m p t  t o  s e a t  t h e  

v a l v e  should be made. Th i s  i s  done by t u r n i n g  t h e  va lve-opera t ing  handle  

l oca t ed  i n s i d e  t h e  dome. I f  t h e  o p e r a t o r  i s  unab le  t o  s e a t  t h e v a l v e  s o  

it w i l l  ho ld ,  t h e  c a r  must b e  unloaded through t h e  dome. Any a t t emp t  t o  

unload through t h e  bottom o u t l e t  w i th  t h e  e x i t  v a l v e  i n o p e r a t i v e  w i l l  

r e s u l t  i n  e x t e n s i v e  l o s s  of ma t e r i a l .  

Sugges t ions  f o r  Unloading Tank Cars., These sugges t i ons  a r e  based i n  

p a r t  on Pamphlet 3 4 ,  F r e i g h t  Loading and Con ta ine r  S e c t i o n ,  Assoc. of Ameri- 

can R a i l r o a d s ,  on adv i ce  of Genera l  American T r a n s p o r t a t i o n  Corp., and on 

common i n d u s t r y  p r a c t i c e ,  They a r e  o f f e r e d  on ly  a s  a  g e n e r a l  gu ide  i n  

I 
s e t t i n g  i n d i v i d u a l  procedures  w i t h  t h e  c o o p e r a t i o n  of t h e  c a r r i e r  . 
i 

1, Brakes  should be set and wheels  locked on a l l  c a r s  be£ o r e  be ing  , 

unloaded. Caut ion s i g n s  should be  p laced  on t h e t r a c k  o r  c a r .  



2. Open t h e  dome of t h e  c a r .  The purpose  of t h i s  i s  t h a t  o t h e r w i s e  

when h e a t  i s  a p p l i e d  t o  t h e  c a r ,  t h e  c o n t e n t s  w i l l  expand and b u i l d  up ex-  

c e s s i v e  p r e s s u r e  i n s i d e  t h e  t a n k ,  a n d  p o s s i b l y  damage t h e  c a r .  The c a r s  

a r e  equipped w i t h  s a f e t y  v a l v e s ,  b u t  t h e y  a r e  n o t  a lways i n  working o rder .  

T h e r e f o r e ,  it is a d v i s a b l e  t o  remove t h e  dome cover .  A l s o ,  wi th  t h e  dome 

cover  removed, i t  i s  p o s s i b l e  t o  t a k e  check  measurements and i n s p e c t  t h e  

c o n t e n t s .  

3.  The second s t e p  is  a p r e c a u t i o n a r y  one which shou ld  be  observed a t  
I 

a l l  times, and may s a v e  t h e  un load ing  p a r t y  t h e  s e r i o u s  m i s f o r t u n e  o f  d i s -  

' charging a t a n k  of f a t t y  a c i d s  on t h e t r a c k .  The v a l v e  rod  h a n d l e  o r  c o n t r o l  

i n  t h e  dome should b e  o p e r a t e d  a  few t i m e s  and t h e n  c l o s e d  b e f o r e  v a l v e  c a p  

i s  removed. Even i f  t h i s  p r e c a u t i o n a r y  measure i s  t a k e n ,  t h e  v a l v e  may n o t  

be s e a t e d  p r o p e r l y  o r  may have been loosened o r  damaged i n  t r a n s i t ,  o r  t h e  

v a l v e  i t s e l f  may b e  d e f e c t i v e .  T h e r e f o r e ,  b e f o r e  a p p l y i n g  steam t o  t h e  c a r ,  

remove t h e  c a p  from t h e  o u t l e t  v a l v e  and a t t a c h  a  n i p p l e  w i t h  a  v a l v e  on it 

t o  t h e  o u t l e t .  Make s u r e  t h i s  second v a l v e  is  c l o s e d .  When t h e  c a r  i s  h e a t e d ,  

t h i s  w i l l  p r e v e n t  any l o s s  of m a t e r i a l  i n c a s e  t h e  v a l v e  was n o t  c l o s e d  o r  

p r o p e r l y  s e a t e d .  

4. A t t a c h  t h e  d i s c h a r g e  l i n e s  and pumps going t o  s t o r a g e .  

5. A t t a c h  t h e  s team hose  t o  t h e  h e a t i n g  c o i l s  and a steam t r a p  a t  t h e  

exhaus t  end. The u s e  of a  steam t r a p  w i l l  save  c o n s i d e r a b l e  steam consump- 

t i o n  and a l s o  i n s u r e  f a s t e r  h e a t i n g  of t h e  c o n t e n t s  of t h e c a r .  However, i f  

no steam t r a p  i s  a v a i l a b l e ,  p u t  a  v a l v e  on t h e  o u t l e t  of t h e  steam c o i l  and 

use  it a s  a  b l e e d e r  t o  keep steam coming through t h e c o i l .  Ten t o  f i f t e e n  

pounds of steam p r e s s u r e  i s  ample. The s team should be  k e p t  on t h e  c a r  u n t i l  

t h e  under s i d e  of b o t h  ends of t h e  c a r  are h o t  t o  t h e  touch.  



6. A f t e r  t h e  c a r  i s  un loaded ,  t h e  f a t t y  a c i d  l i n e  shou ld  be  blown w i t h  ' 

i n e r t  g a s  o r  steam. A l s o ,  t h e  s team c o i l s  on t h e  t a n k  c a r  shou ld  b e  blown 

o u t  w i t h  a i r  t o  p r e v e n t  any  w a t e r  r emain ing  i n  t h e  h e a t i n g  c o i l s  from f r e e z -  

i n g  and p o s s i b l y  damaging t h e  steam c o i l s .  The c a p s  f o r  t h e  s team c o i l  

should  b e  l e f t  o f f ,  Before  e n t e r i n g  t h e  c a r  f o r  i n s p e c t i o n ,  s u f f i c i e n t  t i m e  

should  b e  a l lowed  t o  e l a p s e ,  t o  make s u r e  t h e  t e m p e r a t u r e  i s  n o t  above 110 

t o  1 1 5 0 ~ .  An ' 'outside" man shou ld  a lways  b e  p r e s e n t  when one e n t e r s  t h e  ca r .  

. Aluminum, r e s i n - l i n e d  and r e g u l a r  steel t a n k  c a r s  f o r  b u l k  shipment  of 

/ f a t t y  a c i d s  a r e  u s u a l l y  a v a i l a b l e  i n  t h e  f o l l o w i n g  s i z e s :  

4,,000 g a l .  (30,ood.  l b )  

6,000 g a l .  (45,000 l b )  

8 ,000  g a l .  (60t000 l b )  

Semi-Solid and L i q u i d  F a t t y  A c i d s  

Tank Car  Shipments  

i 
C u r r e n t l y ,  most medium t i t e r  f a t t y  a c i d s  (animal  o r  v e g e t a b l e )  are 

Bhipped i n  steel t a n k  c a r s  wherever  l a r g e r  q u a n t i t i e s  a r e  r e q u i r e d .  I f . '  

f a i r l y  r a p i d  t u r n o v e r  of t h i s  material i s  a n t i c i p a t e d  and i f  c o l o r  is n o t  

impor tan t ,  s u c h  b u l k  shipment of f a t t y  a c i d s  i n  s t e e l  t a n k s  w i l l  b e  s a t i s f a c t o r y .  

I 
Where n e c e s s a r y ,  problems of i r o n  c o n t a m i n a t i o n  c a n  b e  avoided b y  t h e  

t r a n s p o r t  of l i g h t - c o l o r e d  l i q u i d  and s e m i l i q u i d  f a t t y a c i d s  i n  r e s i n - l i n e d  

o r  aluminum t a n k  c a r s .  Aluminum i s  h i g h l y  r e s i s t a n t  t o  a t t a c k  by t h e  h i g h e r  

molecu la r  we igh t  f a t t y  a c i d s  and t h e  q u a l i t y  of t h e  m a t e r i a l  sh ipped  i n  

b u l k  w i l l  b e  e q u i v a l e n t  t o  material sh ipped  i n  l i h d  drums. 

Even low t i t e r  a c i d s ,  such a s  o l e i c ,  w i l l  " t i t e r - o u t R  o r  s o l i d i f y  t n  

c o l d  wea the r  s o  t h a t  t h e  s t eaming  p r o c e d u r e  g i v e n  above m a y b e  r e q u i r e d .  

Tank Truck Shipments  

Tank t r u c k  shipments  of s o l i d  f a t t y  a c i d s  and g l y c e r i d e s ,  though t  g e n e r a l l y  . 

h i g h e r  i n  c o s t  t h a n  t a n k  c a r  shipments , '  o f f e r  s i m i l a r  packaging and h a n d l i n g  

s a v i n g s  t o  t h e  consumer. A d d i t i o n a l l y ,  t a n k  t r u c k s  pe rmi t  b u l k  sh ipments  t o  



consumers who a r e  w i t h o u t  r a i l  s i d i n g s  and p r o v i d e  t h e  f a s t e s t  means of  de- 

l i v e r y  a v a i l a b l e ,  As a r e s u l t  of  t h i s  r a p i d  d e l i v e r y ,  p l u s  t h e  a v a i l a b i l i t y  

I 
of  s t a i n l e s s  steel o r  aluminum t r u c k s  w i t h  j a c k e t e d  i n s u l a t e d  s h e l l s ,  s o l i d  

f a t t y  a c i d s  and g l y c e r i d e s  g e n e r a l l y  a r r i v e  a t  t h e i r  d e s t i n a t i o n  s t i l l  i n  

l i q u i d  form, elim.i=t&ng t h e  t i m e  and expense  of m e l t i n g  f o r  removal,  

~ r r a n g e m e n ' t s  c a n  b e  made f o r  t h e  u s e  of t a n k  t r u c k s  equ ipped  w i t h  insu-  

l a t e d  e x t e r i o r  h e a t i n g  c o i l s  t o  which s t e a m  h a t  can  be  a p p l i e d  f o r  m e l t i n g ,  \ 

I 

if r e q u i r e d .  B y  I.C.C. r e g u l a t i o n s ,  however, such  t a n k  t r u c k s  are n o t  a v a i l -  

a b l e  t o  a l l  a r e a s .  

1 
S t a i n l e s s  steel, aluminum, o r  r e s i n - l i n e d  t a n k  t r u c k s  shou ld  b e  used t o  

i n s u r e  t h e  p r o d u c t s  s a r r i v a l  f r e e  from m e t a l l i c  con tamina t ion .  S t a n d a r d  

$hipment is  made i n  4,000 g a l l o n  (approx. 30,000 pound) t a n k  t r u c k s  w i t h  a 

v a r i e t y  of o t h e r  s i z e s  and compartment combina t ions  a v a i l a b l e  as r e q u i r e d .  

k s s  t h a n  4,000 g a l l o n  shipments  can b e  a r r a n g e d  a t  a n  a p p r o p r i a t e  added c o s t .  

Compartmented t a n k  t r u c k s  o f f e r  t h e  u s e r  t h e  o p p o r t u n i t y  t o  o r d e r  small b u l k  

s 
amounts of s e v e r a l  f a t t y  a c i d s  a t  t h e  same t i m e .  I t  shou ld  b e  n o t e d  t h a t  n e t  

we igh t  l i m i t a t i o n s  d i f f b t  i n  V a r i o u r  s t a t e s .  

Al though t h e  t r u c k e r  i s  h o t  o b l i g a t e d  t o  c a r r y  a  pump, most t a n k  t r u c k s  

a r e  s o  equipped.  The pump, however, may b e  made of c o r r o s i v e  m a t e r i a l s  .and 

i s  used f o r  any t y p e  of m a t e r i a l  t h e  t r u c k  may c a r r y .  I t  c a n ,  t h e r e f o r e , b e  

a s o u r c e  of p r o d u c t  contaminat ion.  I n  many c a s e s ,  t o o ,  a c h a r g e  i s  made f o r  

t h e  u s e  of t h e  pump, 
I 

i Pumpings c a n  b e  made o v e r  most any  r e a s o n a b l e  d i s t a n c e  s i n c e  e x t r a  

l e n g t h s  of hose  c a n  b6 o b t a i p e d  t o  b e  c a r r i e d  on t h e  t r u c k ,  A c h a r g e  i s  

&@e by t h e  t r u c k e r  f a r  a l l  l e n g t h s  of h o s e  o v e r  36 f e e t .  

Tank t r u c k s  must b e  unloaded immediate ly  on a r r i v a l  t o  a v o i d  d e l a y "  

c h a r g e s  by t h e  c a r r i e r .  The E a s t e r n  Tank C a r r i e r  Confe rence  r u l i n g  states 

t h a t  one hour  is  a l lowed  f o r  un load ing  sh ipments  of 4 ,750 g a l l o n s  o r  less, 



and one and one-half h o u r s  f o r  more t h a n  t h i s  amount. Any t i m e  o v e r  t h i s  

f r e e  t i m e  i s  charged  by t h e  c a r r i e r  d i r e c t l y  t o  t h e  c o n s i g n e e  a t  s t a n d a r d  

r a t e s .  The un load ing  must a l s o  b e  accomplished between 7  AM and 5 PM. 

Drum Shipments  

Wherever s m a l l e r  q u a n t i t i e s  t h a n  t h e  ones  mentioned above  have t o  b e  

sh ipped ,  o r  i f  a t  t h e  p o i n t  of  d e s t i n a t i o n  no s t o r a g e  f a c i l i t i e s  a r e  a v a i l -  

a b l e ,  t h e  l i q u i d  and s e m i s o l i d  f a t t y  a c i d s  a r e  sh ipped  i n  l i n e d  o r  u n l i n e d  

' s teel  drums. Two d i f f e r e n t  t y p e s  o f  s t e e l  drums a r e  used:  t h e  c losed-head 

o r  B (Bung t y p e )  drums, and t h e  open-head t y p e  drums. The lat ter h a s  a  re- 

movable head a t t a c h e d  t o  t h e  drum by means of a  r i n g  l o c k  w i t h  a  c e l l u l o s e  

o r  neoprene sponge g a s k e t  p r o h T b i t i n g  a n y  l o s s  th rough  l eakage .  

I n  a l l  c a s e s  where t h e  p r e s e r v a t i o n  of c o l o r  i s  i m p o r t a n t  and m e t a l l i c  

con tamina t ion  h a s  t o  b e  a v o i d e d ,  l i n e d  drums are used t o  s h i p  f a t t y  a c i d s .  

The l i n i n g s  a r e  m o s t l y  of t h e  p h e n o l i c  o r  "Epon'' r e s i n  t y p e  o r  a  m i x t u r e  of  

b o t h  and t h e y  p r o t e c t  t h e  sh ipped  f a t t y  a c i d  from d i s c o l o r a t i o n  and con- 

t a m i n a t  ion.  

Drums of aluminum o r  s t a i n l e s s  s t e e l  c a n  a l s o  b e  e x p e c t e d  t o  o f f e r  

e x c e l l e n t  p r o d u c t  p r o t e c t i o n ,  b u t  because  of  t h e  expense  f a c t o r ,  may r e q u i r e  

a d e p o s i t  cha rge .  They a r e  n o t  s u b j e c t  t o  t h e  p o s s i b i l i t y  of p h y s i c a l  dam- 

a g e  t o  t h e  l i n i n g ,  a s  i s  t h e  c ase w i t h  l i n e d  drums. 

The s t a n d a r d  s i z e  of b o t h  t y p e s  of  drums used i n  t h e  shipment  of f a t t y  

a c i d s  h a s  a  n e t  c o n t e n t  of a p p r o x i m a t e l y  55 g a l l o n s .  As most f a t t y  a c i d s  , 

weigh a b o u t  7.5 pounds p e r  g a l l o n ,  a  n e t  w e i g h t  of a p p r o x i m a t e l y  410 pounds 

may b e  shipped i n  one drum. 

The t a r e  we igh t  of ste4l drums of t h i s  s i z e  i s  around f i f t y  pounds. 



STORAGE OF FATTY ACIDS 

Bag S torage ,  The s a t u r a t e d  f a t t y  a c i d s  a v a i l a b l e  i n  f l a k e  o r  bead form 

are s u b j e c t  t o  l i t t l e  o r  no d e t e r i o r a t i o n  under qormal cond i t i ons .  They 

I 
should be s t o r e d  i n  a c l e a n ,  d r y  warehouse o r  b u j l d i n g ,  however, s i n c e  t h e  

bags  are r e a d i l y  s u b j e c t  t o  a tmospher ic  d e t e r i o r q t i o n  i f  s t o r e d  i n  t h e  open. 

The bags should no t  be  s t o r e d  nex t  t o  r a d i a t o r s ,  o r  ho t  p i p e s  no r  on h o t  

f l o o r s  o r  i n  a r e a s  where t empe ra tu r e s  exceed t h e . m e l t i n g  p o i n t s  of t h e  ac id s ,  

I t '  dare should a l s o  b e  e x e r c i s e d  t o  p r even t  t e a r i n g  t h e  bags d u r i n g  handl ing .  

I f  l i f t  t r u c k s  a r e  a v a i l a b l e  t h e  bags  can  be  r e a d i l y  handled o r  s t o r e d  on 
t 

1 
p a l l e t s .  I f  bags are s t acked  more t h a n  s i x  high it i s  g e n e r a l l y  d e s i r a b l e  

t o  t i e  t h e  i n d i v i d u a l  s t a c k s  t o g e t h e r  w i t h  boards  o r p l l e t s  t o  p r even t  

t opp l i ng  of t h e  p i l e s .  D e s p i t e  t h e  s t a b i l i t y  of t h e  f l a k e d  o r  beaded a c i d s ,  

, 
it i s  a d v i s a b l e  t o  warehouse t h e  bags  i n  such a  manner t h a n  t h e  o l d e s t  

inven tory  i s  used f i r s t .  6 

Drum Storage.  F a t t y a c i d s  i n  drums m a y b e  s t o r e d  i n  o u t s i d e  a r e a s  i f  

t 
neces sa ry ,  b u t  i n s i d e  s t o r a g e  i s  much p r e f e r r e d  i f  t h e  a c i d s  a r e  t o  b e  s t o r e d  

more than  a  week o r  two be fo r e  being used. Outs ide  s t o r a g e  w i l l  tend t o  

o b l i t e r a t e  drum markings and r u s t  t h e  drums. Where t h e  c o n t e n t s  of t h e  drums 

a r e  s u b j e c t  t o  a l t e r n a t e  s u r f a c e  l i q u e f a c t i o n  and s o l i d i f i c a t i o n  due  t o  

cont inued r e h e a t i n g  by t h e  s u n t s  r a y s ,  t h e r e  may be some tendency toward 

c o l o r  d e t e r i o r a t i o n ,  p a r t i c u l a r l y  on t h e  s u r f a c e  and around t h e  s i d e s .  I t  

Ls by f a r  t h e  b e s t  p r a c t i c e  t o  s t o r e  drums of f a t t y  a c i d s  under c o n d i t i o n s  

df r e a sonab ly  c o n s t a n t  temperature .  

The f u l l  open head,  l evek lock  drums g e n e r a l l y  used f o r  s emi so l i d  f a t t y  

a c i d s  should ,  s o  f a r  a s  p o s s i b l e ,  be handled i n  t h e  u p r i g h t  p o s i t i o n .  Regti- 

l a r  drum hand t r u c k s  o r  mechanical  l i f t  t r u c k s  make v e r t i c a l  h n d l i n g  easy. 

I f  it i s  necessa ry  t o  handle  drums i n  t h e  h o r i z o n t a l  p o s i t i o n ,  c a r e  should 

be t aken  i n  lowering t h e  drum from t h e  v e r t i c a l  p o s i t i o n  n o t  t o  a l l o w  t h e  



! 
drum t o  f a l l  on t h e  c o v e r  c l o s i n g  r i n g  s i n c e  t h a t  c a n  d i s l o d g e  t h e  c o v e r  

g a s k e t  and  c a u s e  l e a k a g e  of l i q u i d  a c i d s .  

' F a t t y a c i d  drums should  a lways  b e  s t o r e d  i n  t h e  v e r t i c a l  p o s i t i o n .  I f  

drums are s t a c k e d ,  p a l l e t s  o r  b o a r d s  should  be  p l a c e d  between each  two tiers 

t o  p r e v e n t  t o p p l i n g  and t o  p r o t e c t  t h e  drums a g a i n s t  u n n e c e s s a r y  damage. 

S o l i d i f i e d  f a t t y  acid drum s tocks  shou ld  be mel ted  be£ o r e  u s e  t o  i n s u r e  

u n i f o r m i t y .  S i n c e  f a t t y  a c i d s  a r e  poor  h e a t  c o n d u c t o r s  it i s  n e c e s s a r y  t o  

I 
avo id  l o c a l i z e d  o v e r h e a t i n g  c o n d i t i o n s .  Drum !s tocks  shou ld  b e  warmed i n  a 

h o t  room o r  on a  drum h e a t e r .  E l e c t r i c  drum m a n t l e s  may a l s o  b e  used.  

d a r e  should  b e  t a k e n  t o  loosen  bungs p r i o r  t o  h e a t i n g .  So  long  a s  l o c a l i z e d  

o v e r h e a t i n g  i s  avo ided ,  t h e  c o l o r  d  e g r a d a t  i o n  f rom h e a t i n g  w i l l  b e  n e g l i g i b l e ,  

1 

I f  t h e s t o c k  is withdrawn i n  inc rements  of such magni tude t h a t  a  whole  drum 

w i l l k  consumed w i t h i n  a  m a t t e r  of a  d a y  o r  two, it i s  b e t t e r  t o  m a i n t a i n  t h e  

drum i n  a  mel ted  c o n d i t i o n  r a t h e r  t h a n  t o  remelt t h e  c o n t e n t s  s e v e r a l  times. 

  he t e m p e r a t u r e  a t  which such  mel ted  s t o c k  should  b e  main ta ined  i s  a p p r o x t -  

ma te ly  5-100 C o v e r  t h e  t i t e r  p o i n t .  

Bulk  S to rage ,  F a t t y  a c i d s  i n  b u l k  a r e  s u c c e s s f u l l y  s t o r e d  i n  c e r t a i n  

s y n t h e t i c  r e s i n - l i n e d  s t e e l  t a n k s ,  g l a s s - l i n e d  steel t a n k s ,  aluminum t a n k s ,  

s t a i n l e s s  s t e e l  t a n k s  and r e i n f o r c e d  p l a s t i c  t a n k s .  C y p r e s s  wood t a n k s  may 

b e  used ,  a l t h o u g h  t h e  d e h y d r a t i n g  e f f e c t  of f a t t y  a c i d s  p r e s e n t s  a  c o n t i n u i n g  

maintenance problem. 

S y n t h e t i c  r e s i n - l i n e d  t a n k s  a r e  s a t i s f a c t o r y  a t  t e m p e r a t u r e s  below t h e  

maximum l e v e l s  recommended by t h e  manufacturers .  A l k a l i e s  should  n o t  be 

used i n  c l e a n i n g  r e s i n - l i n e d  t anks .  



G l a s s - l i n e d  t a n k s  a r e  e n t i r e l y  r e s i s t a n t  t o  a t t a c k  by f a t t y  a c i d s ;  

but t h e  b r i t t l e n e s s  of t h e  g l a s s  l i n i n g  can  p r e s e n t  a maintenance problem. - 

Use of second-hand g l a s s - l i n e d  t a n k s  o b t a i n e d  from t h e  brewing i n d u s t r y  

h a s  n o t  proved s a t i s f a c t o r y .  

Aluminum t a n k s  ( a l l o y  3003) a r e  e n t i r e l y  s a t i s f a c t o r y  f o r  f a t t y  a c i d  

s t o r a g e ,  p rov ided  no m o i s t u r e  o r  m i n e r a l  a c i d i t y  i s  p r e s e n t .  Of c o u r s e ,  

t h e y  must ' n o t  b e  c l e a n e d  w i t h  a l k a l i e s .  

S t a i n l e s s  s t e e l  t a n k s  are t h e  most v e r s a t i l e  s i n c e  t h e y  a r e  b o t h  f a t t y  

I 
a i c d  and a l k a l i - r e s i s t a n t .  Types 304 and 347 s t a i n l e s s  steel a r e  r e s i s t a n t  

t o  f a t t y  a c i d  c o r r o s i o n  a t  normal s t o r a g e  hempera tu res  and up t o  20O0l?. 

They c a n l z  used i n  t h e  form of s o l i d  s t a i n l e s s  steel t a n k s ,  s t a i n l e s s  s t e e l  

c l a d  t a n k s  o r  l i g h t  gauge s t a i n l e s s  s t e e l  backed w i t h  a  c r a d l e  of s t r u c t u r a l  

steel, 

F i b e r  g l a s s  r e i n f o r c e d  epoxy o r  p o l y e s t e r  r e s i n  t a n k s  a r e  b e i n g  

i l n c r e a s i n g l y  used f o r  f a t t y  a c i d  s t o r a g e *  

Tanks can b e  v e r t i c a l  o r  h o r i z o n t a l ,  round o r  r e c t a n g u l a r ,  t o  b e s t  s u i t  

a v a i l a b l e  space .  When removing c o n t e n t s  from t h e  t a n k s ,  a g i t a t i o n  should  b e  

a p p l i e d  t o  m a i n t a i n  p roduc t  u n i f o r m i t y .  T h i s  can  b e  p rov ided  by mechanicel  

a g i t a t o r s ,  by s p a r g i n g  w i t h  i n e r t  g a s  o r  by c i r c u l a t i n g  t h e  t a n k  c o n t e n t s  

w i t h  e x t e r n a l  pumps, 

k 

I n  d e s i g n i n g  t a n k s  f o r  s t o r a g e ,  it i s  good p r a c t i c e  t o  p r o v i d e  s t o r a g e  

f o r  one and one h a l f  (1%) t i m e s  t h e  q u a n t i t y  u s u a l l y  purchased,  Thus ,  i f  

one p u r c h a s e s  8 ,000-gal lon t a n k  c a r s ,  it would be w e l l  t o  c o n s t r u c t  a  t a n k  

w i t h  a  h o l d i n g  c a p a c i t y  of 12,000 g a l l o n s .  U s u a l l y  t h e  most economical  t a n k  

t o  c o n s t r u c t  is  one w i t h  a n  L/D r a t i o  of 1:1, However, t h e  e x a c t  d imens ions  

a r e  b e s t  worked o u t  wi th  t h e  f a b r i c a t o r  based on s h e e t  l e n g t h  and wid& 

a v a i l a b l e .  C y l i n d r i c a l  t a n k s  a r e  u s u a l l y  b e s t  because  t h e y  pe rmi t  t h e  u s e  

bf t h i n n e r  s h e l l  s e c t i o n s .  Cone bot tom o r  d i s c  bottom t a n k s  p e r m i t  e a s i e r  



(Ha 1 f  -Tone ) 

(Aluminum s t o r a g e  t a n k  of 1,000,000 l b  c a p a c i t y  
c o n s t r u c t e d  of 3/8 i n ,  and 1/2 in. s h e e t  a lumi-  
num (3003) d i r e c t l y  on a  c o n c r e t e  base.  The 
bot tom s l o p e s  t o  one s i d e  t o  f a c i l i t a t e  d ra inage . )  

(Half-Tone) 

(A group of 12,OO 0-gallon aluminum ho ld ing  t a n k s  
mounted on s t r u c t u r a l  s t e e l  s u p p o r t i n g  frames. 
The t a n k s  have shal low cone-shaped bot toms,  are 
covered and equipped w i t h  s t a i n l e s s  steel h e a t i n g  
c o i l s .  T h i s  s i z e  t a n k  i s  recommended f o r  8 ,000  
g a l l o n  tank-car purchases . )  

' - and more complete  d r a i n a g e  though f l a t  bottom tanks  w i l l  g i v e  more capa- 

c i t y ,  where head space i s  a f a c t o r .  

H e a t i n g  c o i l s  should be  c o n s t r u c t e d  of t y p e  316 s t a i n l e s s  steel. 

Aluminum can b e  used f o r  c o i l s ,  but  t h e  mechanical  p r o p e r t i e s  of aluminum 

t u b i n g  a r e  such a s  t o  i n v i t e  h i g h e r  maintenance than  w i l l  b e  encounte red  

wi th  s t a i n l e s s  s t e e l .  

C a r e  should be t a k e n  n o t  t o  o v e r h e a t  f a t t y  a c i d s .  I t  i s  a d v i s a b l e  

t o  l i m i t  t h e  t empera tu re  of h e a t i n g  s u r f a c e  i n  c o n t a c t  w i t h  f a t t y  a c i d s  

I 
t o  avoid d i s c o l o r a t  ion  and o t h e r  o b j e c t  i o n a b l e  e f f e c t s .  

Tank h e a t i n g  can be accomplished by t h e  u s e  of  b u i l t - i n  p i p e  c o i l s ,  

p l a t e  c o i l s  o r  dimpled j a c k e t s ,  u t i l i z i n g  h o t  w a t e r  o r  low t e m p e r a t u r e  

s team,  by c i r c u l a t i n g  t h e  l i q u i d  o r  s e m i l i q u i d  f a t t y  a c i d s  th rough  ex- 

t e r n a l  h e a t e r s  o r  by e x t e r n a l  h e a t i n g  c o i l s ,  E x t e r n a l  h e a t i n g  c o i l s  a r e  

u s u a l l y  spaced  between t h e  t a n k  s u p p o r t s  of v e r t i c a l  t a n k s  a n d ' a l o n g  . the  

bottom o u t s i d e  one- thi rd  of t h e  c i rcumference  of h o r i z o n t a l  t a n k s ,  The 

e x t e r n a l  h e a t i n g  c o i l s  should  n o t  be  a l l o w e d  t o  come i n  c o n t a c t  w i t h  t h e  t a n k  

p roper  and it is  & s i r a b l e  t o  i n s u l a t e  t a n k s  h e a t e d  i n  t h i s  manner s i n c e  

t h i s  i n d i r e c t  h e a t i n g  is  r a t h e r  slow. S u c c e s s f u l  i n s t a l l a t i o n s  have been 

made by s e t t i n g  t h e  t a n k  on a  c o n c r e t e  s l a b  i n  which h a t i n g  c o i l s  have 

been imbedded, 
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Indoor  t a n k s  main ta ined  i n  a t e m p e r a t u r e - c o n t r o l l e d  "hot room" can  , 

g l i m i n a t e  t h e  need f o r  h e a t i n g  c o i l s .  

' Some b u l k  u s e r s  of f a t t y  a c i d s  employ i n e r t  g a s  ( ca rbon  d i o x i d e ,  

I 
n i t r o g e n  o r  m i x t u r e s  of t h e  two produced from combus t ion  g a s e s )  t o  b l a n k e t  

t h e  f a t t y  a c i d s  and p r o t e c t  them from a i r  o x i d a t i o n .  However, t h i s  i s  

n e c e s s a r y  o n l y  where c o l o r  s e n s i t i v i t y  of t h e  p roduc t  i s  c r i t i c a l .  When 
h 

i n e r t  g a s  i s  used ,  p r o v f s i o n  should  b e  made t o  p r e v e n t  e x c e s s  p r e s s u r e  

b u i l d  up when the ,  t a n k  is  b e i n g  f i l l e d  o r  c r e a t i o n  of vacuum when t h e  t a n k  

is  emptied. The b l a n k e t e d  t a n k s  should  a l s o  be  t h o r o u g h l y  a e r a t e d  and wotk- 

1 
men provided wi th  p r o p e r  s a f e t y  equipment  b e f o r e  t h e  t a n k s  a r e  e n t e r e d  f o r  

i n s p e c t i o n  o r  maintenance purposes ,  

Temperature L i m i t a t i o n s  f o r  S t o r e d  F a t t y  A c i d s  - 
Bulk s t o c k s  of f a t t y  a c i d s  a r e  b e s t  ma in ta ined  i n  t h e  l i q u i d  p h a s e  

r a t h e r  t h a n  by r e m e l t i n g  p e r i o d i c a l l y  a s  t h e  f a t t y  a c i d s  are used, There  

a r d  no d e f i n i t e  t e m p e r a t u r e  l i m i t a t i o n s  f o r  f a t t y  a c i d s  i n  s t o r a g e ,  b u t  

b e s t  r e s u l t s  a g a i n s t  d e t e r i o r a t i o n  of q u a l i t y  are  o b t a i n e d  by m a i n t a i n i n g  

t h e  f a t t y  a c i d s  a t  t h e  l o w e s t  t e m p e r a t u r e s  at which t h e y  are c o m p l e t e l y  A 

I 
l i q u i d  and which p e r m i t  s a t i s f a c t o r y  h a b d l i n g  f o r  t h e  u s e r .  U n s a t u r a t e d  

f a t t y  a c i d s  can  g e n e r a l l y  b e  handled a t  maxirdum t e m p e r a t u r e  of 120° F and 

s a t u r a t e d  a c i d s  a t  maximum t e m p e r a t u r e s  of 150° F. T r a n s f e r  l i n e s  of 

s u f f i c i e n t  l e n g t h  t o  c a u s e  t r o u b l e  by p r o d u c t  f r e e z e u p s  shou ld  b e  s t e a m  

j a c k e t e d ,  s team t r a c e d  o r  h e a t e d  by e l e c t r i c a l  t apes .  

Fire P r o t e c t  ion 

F a t t y  a  c i d  f i r e s ,  l i k e  o i l  f i r e s ,  a  re n o t  r e a d i l y  combatbd w i t h  w a t e r  

a lone .  Unless  comple te  and i n s t a n t a n e o u s  f o g g i n g  o r  f l o o d i n g  i s  a c h i e v e d ,  

t h e r e  i s  t h e  p o s s i b i l i t y  of s p r e a d i n g  f i r e s  by t h e  f l o a t i n g  of b u r n i n g  f a t t y  

a c i d s .  Carbon d i o x i d e  g a s ,  ca rbon  t e t r a c h l o r t d e  o r  f i n e l y  powdered sodium 

b i c a r b o n a t e  a r e  e f f e c t i v e  f o r  s m a l l  l o c a l i z e d  f i r e s .  F i r e s  c o v e r i n g  l a r g e  

a r e a s  c a n  b e s t  be  e x t i n g u i s h e d  w i t h  foams, 
-. 14 - .  



PROCESSING EQUIPMENT FOR FATTYACIDS 

1 

P i p i n g ,  Pumps and Valves .  S t a i n l e s s  steel and aluminum are t h e  pre-  a 

f e r r e d  m a t e r i a l  of c o n s t r u c t i o n .  Copper and i t s  a l l o y s  s h o u l d  be  c o m p l e t e l y  

avoided i f  c o l o r  and odor  s t a b i l i t y  are d e s i r e d ,  

I 
Ligh t  we igh t  t y p e  304 s t a i n l e s s  steel p i p i n g  i g  s a t i s f a c t o r y  f o r  t r a n e -  

f e r  l i n e s ,  bu t  t y p e  316 i s  recommended f o r  h i g h  t e m q e r a t u r e  (above 250°F) 

p r o c e s s  l i n e s ,  C o n n e c t i o n s  a r e  b e s t  made by welding o r  f l a n g i n g ,  b u t  th readed  

f j o i n t s  g i v e  s a t i s f a c t o r y  s e r v i c e  a t  o r d i n a r y  t empera tu resand  p r e s s u r e .  The 

use  of Schedule  5  o r  Schedule  10  s t a i n l e s s  s t e e l  p i p e  and f i t t i n g s  can  c u t  

t h e  c o s t  of s t a i n l e s s  p i p i n g  i n s t a l l a t i o n  a p p r e c i a b l y .  S t a i n l e s s  steel 

t u b i n g  is a l s o  s u c c e s s f u l l y  employed, Aluminum ( a l l o y  3003) p i p e  may a l s o  

be  used ,  b u t  c a r e  shou ld  b e  t a k e n  t o  u s e  welded or f l a n g e d  j o i n t s .  Screwed 

j o i n t s  a r e  n o t  sat i s £  a c t o r y  w i t h  a  luminum p i p i n g  because  of t h e  r e l a t i v e  
i !  

s o f t n e s s  of t h i s  m e t a l ,  S t e e l  o r  copper  t r a n s m i s s i o n  l i n e s  are d e f i n i t e l y  
..( ' 

n o t  recommended e x c e p t  i n  t h o s e  c a s e s  where meta l  c o n t a m i n a t i o n  is  n o t  a 

f a c t o r .  

Pumping l i n e s  should be  equipped w i t h  s t e a m  t r a c e r s  o r  e l e c t r i c a l  

r e s i s t a n c e  t a p e  t o  avoid  s o l i d i f i c a t i o n  of f a t t y  a c i d s  i n  t h e  l i n e ,  

Steam t r a c i n g  i s  u s u a l l y  accomplished by wrapping copper  t u b i n g  around t h e  

1 

Tine. E l e c t r i c a l  h e a t i n g  i s  done w i t h  r e s i s t a n c e  t a p e  e i t h e r  wrapped 

around t h e  l i n e  o r  run p a r a l l e l  t o  and a d j a c e n t  t o  it. T h i s  la t ter  method 

of h e a t i n g  is r e l a t i v e l y  new and h a s  t h e  advan tage  of s u p p l y i n g  a un i fo rm 

and c o n t r o l l a b l e  amount of h e a t  th roughout  t h e  l i n e .  I n s t a l l a t i o n s  can  b e  

made u s i n g  120 t o  480 v o l t s .  C o s t  is approx imate ly  $1,50 p e r  f o o t  f o r  

o r d i n a r y  l i n e s .  F o r  b e s t  performance,  steam t r a c e d  o r  e l e c t r i c a l l y  hea ted  

l i n e s  should b e  i n s u l a t e d ,  p a r t i c u l a r l y  f o r  o u t s i d e  use. 
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L i n e s  shou ld  b e  c l e a r e d  w i t h  steam o r  compressed i n e r t  g a s  o r  a i r  upon 

complet ion of  e v e r y  pumping. Steaming w i l l ,  of c o u r s e ,  c a u s e  some w a t e r  8 

t o  g e t  i n t o  t h e  f a t t y  a c i d s  and it i s  t h e r e f o r e  a d v i s a b l e  t o  p r o v i d e  s e p a r a t e  

f a c i l i t i e s  f o r  h o l d i n g  t h e  '*blow-out" s t o c k .  Aluminum t a n k s  a r e  n o t  recom- 

mended f o r  "blow-out" s t o c k  because  of f r e e  m o i s t u r e  p r e s e n t .  

I 

Pumps. C e n t r i f u g a l  pumps o f  t y p e  316 s t a i n l e s s  steel, o r  of  such  t r a d e  

a l l o y s  a s  'Wor th i t e"  (Worthington Pump and Machinery Company), q u r a m e t  2O'* 

(Duri ron Company) o r  "Ircomet" ( Ingerso l l -Rand)  are recommended. Bronze o r  

monel pumps may b e  used where m e t a l  c o n t a m i n a t i o n  i s  n o t  o b j e c t i o n a b l e .  

3 
P o s i t i v e  d i sp lacement  pumps such a s  g e a r  pumps can be  used ,  b u t  s h o u l d  b e  

$ e l e c t e d  w i t h  c a r e  because  of t h e  t endency  of s t a i n l e s s  s t e e l  t o  g a l l  where 

t h e r e  i s  meta l  t o  m e t a l  c o n t a c t .  

I 

When pumping o u t  of  a  t a n k  c a r  o r  s t o r a g e  t a n k ,  it is  d e s i r a b l e  t o  

, 
L n s t a l l  a  s t r a i n e r  ahead of  t h e  pump, 

Pumps w i t h  mechanical  s e a l s  g e n e r a l l y  g i v e  much b e t t e r  performance i n  

f a t t y  a c i d  s e r v i c e  t h a n  t h o s e  w i t h  packings .  I f  p o s s i b l e ,  a  p o s i t i v e  head 

shou ld  b e  mainta ined on t h e  s u c t i o n  s i d e  o f  t h e  pump. O t h e r w i s e ,  t h e  u s e  of 

two t y p e s  of s t a i n l e s s ,  one s o f t e r  t h a n  t h e  o t h e r ,  may b e  n e c e s s a r y  t o  p r e v e n t  

g a l l i n g .  

t 
S i n c e  pumps have a way of b e i n g  t r a n s f e r r e d  from one s e r v i c e  t o  some 

o t h e r  s e r v i c e ,  i t  i s  u s u a l l y  good p r a c t i c e  when p u r c h a s i n g  a  c e n t r i f u g a l  

pump. t o  buy t h e  motor t h a t  i s  termed non-over loading,  i.e., a  motor w i t h  

s u f f i c i e n t  horsepower t o  h a n d l e  t h e  load  imposed on t h e  pump when it i s  I 

pumping maximum c a p a c i t y  a t  minimum head. T h i s  motor w i l l  u s u a l l y  b e  found 

w i t h i n  one o r  two s i z e s  of t h e  motor r e q u i r e d  f o r  t h e  job. The a d d i t i o n a l  

c o s t  i s  w e l l  worth t h e  v e r s a t i l i t y  ob ta ined .  



t 

Valves*  "Ni-Res is t"  ( I n t e r n a t  i ona  1 N i c k e l  Company) and "CausulR 

Metal  (Lunkeriheimer Company') v a l v e s  w i t h  s t a i n l e s s  steel t r i m  a r e  v e r y  
.. .. 

s a t i s f a c t o r y  for hqndl ing  f a t t y  a c i d s  a t  ord inary  temperatures  (up t o  

250°E'). For h i g h  temperature  a p p l i c a t i o n s ,  v a l v e s  should  b e  of t y p e  316 

s t a i n l e s s  steel,  'Worth i t e  ," e t c ,  


