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' PLASTIC ACID SPLASH SIIIE:L;7,S , 

OBJECTIVE: To i n v e s t i g a t e  t h e  cornmorcial sources  of p l a s t i c  sp l a sh  chicl-ds 

f o r  surrounding f langed j o i n t s  a t  t h e  s u l f u r i c  ac id  regenera t ion  (SAR) u n i t  

p.i.aiined t o  be cons t ruc ted  a t  Sunflower AAP (BAAI?).. To review t h e  a v a i l a b l e  

plastic ox composite ma te r i a l s  t o  determine s u i t a b i l i t y ,  with a view toward 

providing t r anspa ren t  sh i e lds .  

BACKGROUND: 

concentrated oxid iz ing  ac ids  have considered t h e  need f o r  t r anspa ren t  

splash s h i e l d s ,  Appendix 1. Transparency i s  not  a mandatory requirement,  

b u t  is considered t o  be des i r ab le .  This  des i r ed  f e a t u r e  prompted t h e  

review of commercially ava i l ab le .p roduc t s  and those  t r anspa ren t  p l a s t i c  

ma te r i a l s  which could be p o t e n t i a l l y  s u i t a b l e  i n  s p e c i f i c  environments. 

A scope of work was provided, Appendix 2, which d e t a i l e d  t h e  t echn ica l  

requirements and s p e c i f i c  a r e a s  of i n t e r e s t .  

Current Army p r o j e c t s  dea l ing  with t h e  manufacture o£ highly 

,/ 

The i n t e n t  of t h i s  s tudy i s  t o  b r i e f l y  review t h e  s ta te  of t h e  a r t  ' 

ancl p roviâe  t echn ica l  guidance useEu1 i n  determining t h e  s h i e l d  des igns  

and/or ma te r i a l s  f o r  va r i ed  p l a n t  i n s t a l l a t i o n s .  The t echn ica l  d a t a  PLG- 

vided here in  and s p e c i f i c  re ferences  t o  sources  should r e s u l t  i n  achiev:i.ng 

the b e s t  poss ib l e  s h i e l d s  t o  meet p l a n t  needs. 

_I DISCUSSION: 

s h i e l d s  o r  f lange  covers and p l a s t i c  ma te r i a i s ,  p r imar i ly  t r anspa ren t ,  

that  would meet the requirements d e t a i l e d  i n  Appendix 2 .  

t h i s  review summarized i n  t h e  following paragraphs will d e a l  c h i e f l y  with 

p l a s t i c  type s h i e l d s .  

This b r i e f  s tudy Lncluded t h e  c-oncurrent review of a v a i l a b i e  

The r e s u l t s  of 

COklERCIAL SIIIELDS _ -̂ : A search of t h e  Thomas Regis te r  , buyers guides  

published by Chemical Week and Chemical. Engineering magazines and personal  
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con tac t s ,  i n d i c a t e  t h a t  commercially a v a i l a b l e  sp lash  s h i e l d s  (ac id  guards,  
% 

f lange covers o r  spray guards) are  a v a i l a b l e  from t h r e e  companies, Table 1. 

NO o the r  sources couid be located.  

line i s  given i n  Table l. Splash s h i e l d s  i n  genera l  are a v a i l a b l e  i n  both 

metal  and plastic. The metal. u n i t s  are available from only one of t h e  

t h r e e  courccs and can gene ra l ly  withstand higher  p re s su res  and  temperatures.  

The p l a s t i c  u n i t s  are available i n  a v a r i e t y  of mat,erials and des igns ,  a l l  

with some type of " indica t ing"  f e a t u r e ,  i.e., a means of d e t e c t i n g  acid 

leakage. 

pany provides  a f u l l  l i n e  a?  covers  from 1/4" to 24" p ipe ,  wi th  t h e  

exception of tho gormed covers  which are s p e c i a l  ordered beyond t h e  

6 i n .  pipe size. The p r i c e  p i c t u r e  from t h e  t h r e e  sources  i s  r e f l e c t e d  

A b r i e f  d e s c r i p t i o n  of each product  

Covem are available fo r  valves  as w e l l  as f langes .  Each com- 

i n  t h e  following d a t a  f o r  a 3 i n .  p i p e - f l a n g e  cover.  

Price Comparison 3 i n .  Pipe Flange cover 

Ramco S lickbar * Wilminqton 

Teflon/Fiberglass $10.45 $10.70 I.. . 

Polypropylene/F~.berglas s $ 8.85 

Saran/Fiberglacs $ 7 . 3 5  

Polyvinyl Chlor ide/Piberyl~ass  -- 

I- -- 
".- -- 

-- $ 6 * 6 0  

-- $3.01 Polyethylene -- 
*'Type 2 desiyn/Teflon guard i s  non i nd ica t ing .  

Of t h e  commercially a v a i l a b l e  pmdYctc,  t h e  wrap around des igns  woulcl 

meet BAAPtemperaturc requirements.  'The typa p l a s t i c  t o  use would be 

dependant on the requi red  chemical r e s i s t a n c e  and t h e  o t h e r  requirements 

-__24 

which a r e  discussed subsequently.  

s u i t a b l e  with the exception of outdoor weathering. To overcome t h i s  

The polyethylene formed Gover i s  also 
# 
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disadvantage,  carbon black would be added, which i n  t u r n  would remove t h e  

visual ind ica t ing  f e a t u r e .  As a p o i n t  of informûtion, a l though termed 

t r anspa ren t  it i s  bel ieved t h a t  t h e  ma te r i a l  is more tkans lucent  in t h e  

molded form which permits  v i s u a l  leakage j .ndication. 

? ‘  

ALTERNATE SI-IIELD DESIGNS : Since t h e  commercially a v a i l a b l e  sp l a sh  

s h i e l d s  w i l l  n o t  provide any degree of t ransparency,  consider ing that 

they w i l l  be  used outdoors,  a search was i n i t i a t e d  t o  determine what 

t r anspa ren t  materials would be p o t e n t i a l l y  cu i t ab le .  

Fundamentally, chemical g l a s5  is an ideal ma te r i a l  for sp la sh  

s h i e l d s .  It is  a candidate  materiaï and ou t s ide  of “ r e s i s t a n c e  t o  

breakage” it is dqs i r ab le  i n  all o the r  respects, with t h e  a d d i t i o n a l  

exceEtion of cost. I t  i s  bel ieved t h a t  t h e  c o s t  p i c t u r e  would n o t  be 

favorable .  

Next t o  chemical gl.ass, plast ic  shee t ing  with a t h i n  g l a s s  coatinrj  

would possib1.y be s u i t a b l e .  This mate r i a l  ha6 r e c e n t l y  been developed, 

References 1, 2 f 3 ,  O f  the two types ,  the one which u t i l i z e s  a t h i n  

laminate of glass bonded t o  a p l a s t i c  (Ref  1) appears t o  be a more 

s u i t a b l e  ma te r i a l ,  bu t  i s  l i m i t e d  t o  use  i n - f l a t  shee t  or  simple farmed 

shapes. The t h i n  g lass  would provide the chernical r e s i s t a n c e  while t h e  

siupportiiig p l a s t i c  shee t ing  would provide t h e  o the r  d e s i r a b l e  f e a t u r e s .  

Tnis concept, hawever, appears t o  be l imi t ed  by t h e  c o s t  of t h e  material, 

which is reported t o  be expensive, and t h e  cost  t o  f a b r i c a t e  t h e  s e c t i o n s ,  

p a r t i c u l a r l y  t h e  hoop form around the f lange .  

Transparency i s  next  best achieved with a plast ic  laminate ,  which 

wotlld employ a chemically r e s i s t a n t  coat i i iy  o r  inner  l i n e r .  This ma te r i a l  

could be provided i n  t h e  form of a t h i n ,  f l e x i b l e  wrap around p l a s t i c  o r  

_I__ 
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a r ig i< l ly  Eormed plac.i:ic as is now commercially a v a i l a b l e .  The wrap around 
%1 

again would bc! held i n  placa uj-th t ies .  Although poss ib l e ,  t h e  s t r u c t u r a l  

i n t e g r i t y  of t h i s  design without some form of reinforcement,  as i s  com- 

merc ia l ly  ava i l ab le ,  ic unknown and dependent on t h e  s e v e r i t y  of t h e  leak 

environment. 

The foregoing concept of a r i g i d l y  formed f l ange  cover appears t o  be 

the  most favored d i r e c t i o n  t o  achieve t ransparency.  Covers made i n  t h e  

forni of mirror  images manufactured by a molding or  forming process  could 

be e a s i l y  clamped or held i n  p l ace  wi th  mechaiiical f a s t e n e r s .  The materials 

i-iced i n  t h i s  concept would c o n s i s t  o f  (1) a r i g i d  t r anspa ren t  p l a s t i c  of 

inherent  chemical,,,resistance, ( 2 )  a r i g i d  p l a s t i c  of marginal chemidal 

r e s i s t a n c e  with a more r e s i s t a n t  p l a s t i c  coa t ing  o r  ( 3 )  a laminate of two 

p l a s t i c s  i n  which t h e  inner  laminate i s  of a more chemically r e s i s t a n t  

mater ia l .  L 

With each of t h e  above des igns l  t h e  areas t o  be addressed are adapta- 

bility to t h e  various diameter piges aiid other conf igura t ions  , iluratí.oii 

wi th in  the  chemical environment , des i r ed  r e s i s t a n c e  t o  chemicals as weil 

as t h e  many s p e c i f i c  design d e t a i l s  involving attachments,  shape, m a t e r i a l s  

and q u a n t i t i e s  needed. O f  t hese  des igns  t h e  formed u n i t  appears t o  be 

the most f e a s i b l e  d i r e c t i o n ,  although it i s  again h ighly  dependent on t h e  

a v a i l a b l e  ma te r i a l s  and r e s u l t a n t  manufacturing c o s t s  when compared t o  t h e  

commercially a v a i l a b l e  u n i t s .  

The cu r ren t  commercially formed u n i t s  are made by i n j e c t i o n  molding 

and from a polyethylene ma te r i a l  which is r e l a t i v e l y  inexpensive.  I t  is  

a l s o  p o s s i b l e . t o  vacuum f a r m  t h e s e  configurat ions 'which would be more 

4 
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amenable t o  laminated p l a s t i c  sheet ing.  Therefore,  t o  a s c e r t a i n  s u i t a -  

b i l i t y ,  a review of ma te r i a l s  must be in t eg ra t ed  wi th  these  design 

approaches. 

h 

TPAtJSPARENT WTERIALS REVIEW: With the view toward a t r anspa ren t ,  I 

p l a s t i c  splash s h i e l d  some t h i r t y  t r anspa ren t  type ma te r i a l s  were reviewed 

t o  determine t h e  chemical r e s i s t a n c e  t o  n i t r i c  and s u l f u r i c  ac ids .  The 

, 

degree of transparency or  traiiclucency anü the a v a i l a b l e  forms were a l s o  

accessed a s  r e l a t e d  t o  t h e  proposed concepts.  

, 

From t h i s  assessment it is f a i r  t o  say that no one p l a s t i c  ma te r i a l  

w i l l  resist t he  high concent ra t ions  of a l l  possible chemicals a t  t he  hiyh 

temperatures f o r  j a d e f i n i t e  pe r iods ,  yet provide t ransparency,  outdoor 
i 

weathering, l o w  cos t ,  e t c .  I-iowever, a combination of one o r  more of 

these  ma te r i a l s  i s  bblievad capable of providing sp lash  p ro tec t ion  w i t h i n  

t he  requirements l i s t e d  i n  Appendix 2. A review of t h e  requirements r evea l s  

t h a t  a ma te r i a l  t o  meet t h e  intended environment should have t h e  following 

characteristics e 

8 Chemical Resistance 

o Outdoor Weathering 

o Toughness 

(D Temperature Reuistance 

o Low Cost 

@ Transparency/Translucency 

It i s  w i t h  t hese  parameters i n  mind tha t  a v a i l a b l e  t r anspa ren t  p l a s t i c  

ma te r i a l s  were reviewed. These ma te r i a l s  were a lso viewed from t h e  

approach of proviüing a r i g i d ,  formed p l a s t i c  cover a s  discussed i n  t h e  

previous sec t ion .  
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