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RCRA Part  B Permit Appl icat ion 

Fernal d Environmental Hanagement Project 

Fernal d, Ohio 

The information provided in t h i s  section i s  submitted i n  accordance with the 

requirements of the Ohio Administrative Code (OAC) 3745-55-70 through 78. This 

information i s  also in accordance with T i t l e  40 of the Code of Federal 

Regulations (CFR) 270.15-21. Other federal hazardous waste regulations addressed ' 

in  t h i s  section include 40 CFR 264.171-175. 0 
D-1 CONTAINERS 

This section discusses the spec i f ic  process information for  hazardous waste 

container storage a t  the Fernald Environmental Management Project (FEMP) . The 

un i t s  t o  be permitted for  container storage of hazardous waste fo r  more than 

ninety (90) days are: 

0 CP Storage Warehouse - Building 56 (Butler Building) 

0 

0 

0 

0 

Plant 8 Warehouse - Building 80 

Pi lo t  Plant Warehouse - Building 68 

KC-2 Warehouse - Building 63 

Plant 9 Warehouse - Building 81 

Plant 6 Warehouse - Building 79 a .  
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Figure D-1 shows the location of each of the above storage uni t s  a t  the f ac i l i t y .  

The container storage information i s  discussed in the following paragraphs and 

in Table D-1. 

D-la Containers With Free Liauids 

D-la(l) Description of Containers 

The primary containers used a t  the f a c i l i t y  include b u t  are not limited t o  55- 

gal 1 on and 85-gal 1 on drums. When overpacki ng of 55-gal 1 on drums i s requi red, 85- 

gallon drums are typically used. Other containers used a t  the  f a c i l i t y  and the i r  

Department of Transportation (DOT) specification are  shown i n  Table 0-2. 
,- 

Purchase of hazardous waste storage containers for  use a t  the FEMP meet the DOT 

specif icat ions (HM-181 standards). The HM-181 standards a re  performance-oriented 

standards for  container usage, thus the type of container purchased will  depend 

on the type of waste t o  be stored. The FEMP uses mostly mild s teel  drums and 

I 

purchases of those containers will conform t o  the standards f o r  steel  drums under 

the HM-181 standards. Each of the other types of containers purchased for  use 

a t  the f a c i l j t y  will a l so  meet the HM-181 standards. The FEMP has some 

containers t h a t  date before the DOT specification requirements. These pre-DOT 

containers- are-inspected on -the same schedule as al-l other containers meeting-the - 

DOT requirements t o  ensure the i r  integri ty .  

All containers storing hazardous waste are inspected fo r  corrosion and other 

defects  such as severe rusting, apparent s t ructural  defects ,  leaks, holes, dents, 

o r  bulges a t  the time they are f i r s t  used. Dents t ha t  exceed one-inch in depth 

. 
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any two d i r e c t i o n s  shall not be accep tab le .  Bulges 

t h a t  exceed outward from the o r i g i n a l  su r f ace  more than one-inch s h a l l  no t  be 

accep tab le .  Drum l i d s  s h a l l  be convex i n  o rde r  t o  be acceptable .  The l i d  i s  

in spec ted  f o r  holes ,  den t s ,  and bu lges .  I f  damage exceeding the s p e c i f i c a t i o n s  

i s  found, t he  con ta ine r  i s  marked unacceptable  and the supe rv i so r  is  n o t i f i e d  o f  

damaged con ta ine r s .  All c o n t a i n e r s  are inspected a minimum of once p e r  week as 

r e q u i r e d  by 40 CFR 264.174 a f t e r  t h e y ' a r e  f i l l e d  and placed i n  the s t o r a g e  u n i t .  

The inspect ion schedule and procedures  a r e  descr ibed in  Sect ion F, Procedures t o  

Prevent Hazards. 

A hazardous waste l abe l  or the words "hazardous waste" i s  app l i ed  t o  the 

c o n t a i n e r  a t  the accumulation s t a r t  d a t e .  The hazardous waste l a b e l  i n c l u d e s  the 

f a c i l i t y  name and address,  the EPA I d e n t i f i c a t i o n  Number, EPA Waste Number, the 

accumulation s t a r t  d a t e ,  and/or hazardous waste determination da te .  The f a c i l i t y  

l o t  number, inventory number, drum number, and the gross ,  net and t a r e  weight are 
.I 

a t t a c h e d  t o  the drum. Also, a s t o r a g e  c o m p a t i b i l i t y  Reac t iv i ty  Group Code (RGC) 

i s  marked and appl ied t o  each c o n t a i n e r .  

D-laC2~---Container-l!anaqement-practices -- 

Various equipment i s  used t o  t r a n s p o r t  c o n t a i n e r s  throughout the f a c i l i t y .  The 

equipment c o n s i s t s  of tuggers ,  t r a i l e r s ,  fork1 i f t s ,  individual  two-wheel drum 

d o l l i e s ,  r i d ing  hand-stackers, and fork-mounted drum g rabs  ( v e r t i c a l  and 

h o r i z o n t a l ) .  The fork-mounted drum g rabs  are used f r equen t ly  t o  move ind iv idua l  

drums f o r  t e s t i n g ,  sampling a c t i v i t i e s ,  and t o  r e p a i r  l eak ing  c o n t a i n e r s .  The 

~ - 
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riding hand-stacker is used for small movements within the individual unit. All 

larger drum movements (i,e., from one unit to another or across the site) are 

accomplished by forklifts (an 8,000 lb. unit) and the tuggers and trailers. 

Three (3) spark-proof riding hand stackers exist on-site, one each in the KC-2 

Warehouse, the CP Storage Warehouse, and the Plant 6 Warehouse. All other riding 

hand-stackers are 4,000 lb. units with the exception of the 6,000 lb. unit 

located in'the Plant 6 Warehouse. 

The integrity of the containers is inspected for dents, leaks, holes, loose dirt, 

rocks or pebbles, corrosion or rust, and bulges prior to transport. Containers 

are inspected to ensure they are closed, non-leaking, have proper container 

labels and markings, and are strapped down for transport. Also, all necessary 

documentation indicating the contents of the container(s) and records for 

inventory control are attached to the'l id and inspected before movement. Figure 

D-2 details the steps taken prior to the transport of containers. Containers 

moved by truck or trailer are loaded and unloaded by forklift. The containers 

are strapped down and transported to the storage unit, once safe conditions for 

movement are verified. The transportation supervisor is responsible for 

providing oversite and guidance and ensuring that the motor vehicle operators 

__ (MVOs) _- __ - are trained _ _ _ _ ~  to operate _ _  equipment _ _  - -_ used to transpgt hazardous - waste. These - -- 

The dispatcher or 

- 

training records are maintained in the training department. 

transportation supervisor must be notified by the MVO before movement of any 
- .  - -  - . -  ~ - .  - _  

containers occurs. 

Containers are placed on 6-inch high pallets during storage, to elevate the 
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conta iners i n  order  t o  p r o t e c t  them from s i t t i n g  i n  accumulated l i q u i d s  w i th in  

the  conta iner  storage area. 

v i s i b l e  and l e g i b l e  f rom the  a i s l e .  

The conta iners  are s to red  w i t h  markings and l a b e l s  

I n  accordance w i t h  t h e  Revised Drum Management Plan, a minimum a i s l e  spacing of 

24 inches w i l l  be mainta ined a t  t he  P lan t  1 Pad and a minimum o f  22 inches fo r  

a l l  o ther  storage u n i t s .  The purpose o f  t h e  Revised Drum Management Plan i s  t o  

implement a program t o  minimize t h e  environmental impact of stored, con ta ine r i zed  

mater ia ls  on-si te.  The Plan documents the  drum management a c t i v i t i e s  cons is ten t  

w i t h  the commitments i n  t h e  Consent Decree and i t s  S t i p u l a t e d  Amendment entered 

December 2, 1988. 

'0 The number o f  con ta iners  and hazardous waste volume f o r  each storage u n i t  w i l l  

vary  depending on t h e  s i z e  of con ta ine r  used and the  app l i cab le  a i s l e  spacing and 

s tack ing height  necessary t o  meet a d d i t i o n a l  f i r e  p r o t e c t i o n  standards requ i red  

on-si te.  The number o f  con ta iners  i n  each RCRA s torage u n i t  i s  n o t  t o  exceed 

the  maximum storage capac i t y  f o r  t h a t  u n i t .  See Table D-1 f o r  s p e c i f i c  

informat ion regard ing s tack ing  he igh t  and maximum c a p a c i t i e s  f o r  each storage 

u n i t .  

- __ . _  _ _  . -  - - -  - - _ _  - __ _ _ _  - _ _  - - ._ - - _ ~ _ _  _ _  _ _ _  --- - -- 

Containers de l i vered  t o  t h e  hazardous waste storage u n i t s  a re  inspected according 

t o  the FEMP Hazardous Waste Container Prestorage Check l i s t  t o  document t h a t  the  

conta iners are acceptable fo r  storage. Th is  c h e c k l i s t  i s  inc luded as F igu re  D-3. 

Once the container i s  acceptable, t he  conta iner  i s  logged i n t o  the FEMP Hazardous 

Waste Mater ia l  Movement and Overpack Log and the  RCRA New Drum Assignment Log. 

- 

1' 0 ' 9  
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These logs  record  t h e  container number, contents,  R e a c t i v i t y  Group Code, and da te  

of storage. Figures 0-4 and 0-5 prov ide  cop ies  o f  these logs. 

Hazardous waste types are grouped together  and s t o r e d  according t o  compat i b i  1 i ty  

i n  accordance with R e a c t i v i t y  Group Codes and o t h e r  appropr iate in fo rmat ion .  

Incompat ib le  hazardous wastes are not  s imul taneously  s to red  i n  the same area. 

Sect ion F ,  Procedures t o  Prevent Hazards, p rov ides  more informat ion on t h e  

procedures used t o  ensure tha t  incompat ib le  hazardous wastes  a re  not s to red  i n  

the  same area. 

I n d i v i d u a l  drums shipped from the  storage u n i t  a re  logged out o f  the Hazardous 

Waste Log. Containers remain c losed except when a sample must be obtained, f o r  

v i s u a l  inspec t ions  as a p a r t  of t he  waste c h a r a c t e r i z a t i o n ,  o r  dur ing a d d i t i o n  

o r  removal o f  hazardous waste. Some con ta ine rs  a r e  equipped w i t h  f i l t e r e d  vents 

t o  prevent  t h e  bu i ld -up  o f  pressure w i t h i n  t h e  conta iner .  These f i l t e r s  are 

i n s t a l l e d  t o  p rov ide  v e n t i l a t i o n  t o  conta iners  o f  wastes conta in ing  f r e e  r e a c t i v e  

uranium metal t h a t  has the p o t e n t i a l  t o  generate hydrogen gas. The 3/4-inch 

f i l t e r  vent p lug  i s  composed of a carbon-carbon composite high e f f i c i e n c y  

p a r t i c u l a t e  a i r  (HEPA) f i l t e r .  The f i l t e r  vent p l u g  i s  i n s e r t e d  i n t o  the  smal le r  

- - - _  bung -_  opening - o f  the  _ _  drum l i d .  The plugs - are  - i n s t a l l e d  -_ - also  __ on a l l  - o u t e r -  ._ - - - 

conta iners  i f  the  containers are overpacked. Approximately 3 percent o f  a l l  RCRA 

conta iners  i n  storage a r e  c u r r e n t l y  equipped w i t h  vent plugs. 

D-1 a ( 3 1  Secondary Containment System D e s i m  and ODeration 

The f o l l o w i n g  RCRA storage u n i t s  a r e  designed t o  s t o r e  hazardous waste.with f r e e  
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l i q u i d s  and provide a secondary containment system f o r  the s t o r a g e  of l i q u i d s .  

Attachment D-1 provides  information regarding f l o o r  c o a t i n g s  f o r  the units. The 

secondary containment systems a r e  operated according t o  40 CFR 264.175 

r e g u l a t i o n s  and a r e  designed t o  con ta in  a minimum o f  10 percent o f  the maximum 

s t o r a g e  c a p a c i t y  volume. 

P l a n t  1 Pad. The P lan t  1 Pad is  being renovated i n  accordance with the Removal 

Action Work P l a n  approved by the  Ohio €PA on Apri l  3,  1991, and approved by the 

U.S. €PA on August  19, 1991. The e x i s t i n g  pad and c a t c h  b a s i n s  w i l l  be 

upgraded i n  t h e  fol lowing manner: 

The e x i s t i n g  pad will be coated w i t h  a po lye thy lene  b a r r i e r  p r i o r  t o  

i n s t a l l i n g  a new l a y e r  of concrete;  

A six inch concrete curb will be i n s t a l l e d  as shown i n  Figure 0-6 t o  

provide run-off c o n t r o l  ; 

New wearing surfaces w i l l  be covered w i t h  86 m i l s  of chemically r e s i s t a n t  

polyurethane, and; 

The t r enches  and sumps i n  the c o n t r o l l e d  a r e a s  will be coated w i t h  epoxy. 

The design drawings f o r  the P l a n t  1 Pad renovat ion are provided a s  Figures  0-7 

through D-15. A current photograph of the P l a n t  1 Pad i s  provided as Figure D- 

16. 

A t o t a l  o f  t h r e e  (3) s t r u c t u r e s  will be used t o  provide covered s t o r a g e  on the 

P lan t  1 Pad, i n  a d d i t i o n  t o  the waste s t o r a g e  a r e a s  which a r e  not covered. Diked 

a r e a s  within the three (3) structures wi l l  provide secondary containment f o r  

s to rage  of l i q u i d s .  These a r e a s  will be e r e c t e d  w i t h  conc re t e  curbs  f o r  
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containment. The location of the three (3) s t ructures  i s  shown in Figure 0-6. 

Nomenclature fo r  the three Structures has not been established. The three 

s t ructures  a re  labeled Structure 1, Structure 2 ,  and Structure 3 in the Figures 

0-7 through 0-15. However, these three s t ruc tures  are represented i n  the Section 

0 t ex t  and in the 'secondary containment calculat ions by Tension Structure 4 (TS- 

4) and Tension Structure 5 (TS-5), respectively.  Structure 3 i s  not l i s t e d  in 

Attachment 0-2 since this s t ructure  has not been completed t o  date. An estimated 

containment volume i s  provided in Section D-la(3)(c). The two (2 )  larger  

s t ructures  TS-4 and TS-5 have been completed and provide 70,000 square fee t  of 

storage area. Figures 0-17 and 0-18 provide a drum l a y o u t  of the storage 

capacity and secondary containment dimensions of the TS-4 and TS-5. The third 

Structure will provide 22,500 square f ee t  of storage. Figure 0-7 shows the 

engineering d e t a i l s  for the covered s t ructures .  The containment fo r  each 

s t ructure  includes a centrally located trench drain which will lead t o  a head end 

sump. These drains  and sumps have no connection t o  s i t e  drainage systems and are 

intended t o  co l l ec t  accumulated l iquid from a l eak  or  s p i l l .  The trench drains 

and sumps are sealed with a chemically r e s i s t an t  epoxy coating. The new concrete 

bases fo r  the f i r s t  two Tension Structures,  TS-4 and TS-5, have been sealed with 

an 86 mil chemically res is tant  polyurethane wear surface. 

- - - - -  - - .- - _  -~ - - 

KC-2 Warehouse. The KC-2 Warehouse i s  subdivided into eight containment areas 

(Bays 1 through 8) by eight inch bearing walls ( the east  and west walls of each 

containment area) .  The Warehouse is  constructed of concrete block and sheet 

metal and i s  f u l l y  enclosed. A photograph of the KC-2 Warehouse i s  provided as 

Figure 0-19. The detailed design drawings for  the base of the storage unit i s  
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provided i n  Figures  0-20 and 0-21. 

I 

Bays 5,  6,  and 7 have six-inch by six-inch concre te  containment d ikes  ove r l a in  

w i t h  an e igh t - foo t  wide access ramp f o r  s to rage  o f  con ta ine r s  w i t h  free l i q u i d s .  

The bays a r e  equipped w i t h  s p r i n k l e r  systems and meet the s tandards  f o r  s torage  

o f  i g n i t a b l e  l i q u i d s .  Cons t ruc t ion  d e t a i l s  f o r  the ramps a r e  provided i n  Figure 

0-22. The concre te  f l o o r  and d i k e s  are coated w i t h  a du rab le  epoxy t o  create an 

impermeable su r face .  

A p r o j e c t  t o  upgrade Bays 1, 2 ,  3,  4 ,  and 8 was completed i n  January 1993 f o r  

s t o r a g e  o f  l i q u i d  i g n i t a b l e  wastes .  However, due t o  the discovery of an o ld  

groundwater monitoring well i n  Bay 2,  the bay will not  be used f o r  s to rage  of  0 hazardous waste a t  this time. Bay 2 may be used for s t o r a g e  of hazardous waste 

wi thout  f r e e  l i q u i d s  i n  the future. The upgrade p r o j e c t  included i n s t a l l i n g  six- 

inch by six-inch conc re t e  curbing and coa t ing  the base of  each bay with a 

chemical r e s i s t a n t  coa t ing .  Bays 1, 2,  3, 4 ,  and 8 are equipped w i t h  a sprinkler 

system. 

F igures  D-23 through 0-36 provide  the drum l ayou t s  and the secondary containment 

P lan t  9 Warehouse (Buildlnq 811. A photograph o f  t h e  P l a n t  9 Warehouse is shown 

i n  F igu re ’  0-37. Deta i l ed  design parameters,  dimensions and materials o f  

cons t ruc t ion  f o r  the P l a n t  9 Warehouse a r e  provided i n  Figure 0-38. The 

warehouse i s  a steel framed, enclosed,  metal bu i ld ing .  The base i s  constructed 
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of  s i x - i n c h  concrete w i t h  number 3 re in forcement  rods a t  twelve (12) inch  

i n t e r v a l s .  The i n t e r i o r  i s  subdiv ided by d i kes  i n t o  th ree  (3) containment areas 

(Bays A, B, and C) .  Each o f  t he  t h r e e  bays have a secondary containment system 

cons t ruc ted  w i th  a s i x - i nch  by s i x -  i n c h  concrete d ike.  The concrete curbs were 

i n s t a l l e d  i n  1990. Ramps are used a t  the  entrances a l low ing  access t o  the  

comple te ly  enclosed per imeter.  F igures  D-39 and D-41 prov ide the drum layou t  f o r  

t h e  P l a n t  9 Warehouse and the  secondary containment dimensions. 

P l a n t  6 Warehouse (Bu i l d inq  791. The P lan t  6 Warehouse consis ts  o f  a s tee l  

framed, enclosed, metal b u i l d i n g  w i th  an 8- inch t h i c k ,  re in fo rced concrete s lab  

and i s  equipped w i t h  a secondary containment system. This  containment system 

inc ludes  s ix - inch  by s i x - i nch  concrete d ikes  around the  perimeter o f  t h e  th ree  

containment u n i t s  (Bays A, B, and C) as shown i n  the  Foundation Plans and D e t a i l s  

as p rov ided i n  F igure 0-41. Ramps a re  used t o  a l l ow  access t o  the containment 

areas. The drum layout  drawing f o r  t h e  P lan t  6 Warehouse i s  included i n  F igure 

D-42. F igure  D-43 inc ludes the dimensions o f  t h e  containment areas f o r  the  Plant 

6 Warehouse. 

CP Storage Warehouse (Bu i l d inq  56). The Warehouse i s  a pre-engineered b u i l d i n g  

w i t h  r i b b e d  metal s i d i n g  and-metal rmof ing. -  The upgrade p r o j e c t  fo r -  t he  _storage . - - - - __  - 

of  wastes w i th  f r e e  l i q u i d s  i n  t h i s  storage u n i t  was completed i n  January 1993. 

The upgrade p r o j e c t  inc luded the  i n s t a l l a t i o n  o f  s i x - i nch  by s ix - inch  concrete 

d i k e s  around t h e  per imeter  o f  t h e  u n i t .  A ramp a l lows access t o  the containment 

area. The secondary containment dimensions are  d e t a i l e d  i n  Figure D-44. A drum 

l a y o u t  i s  provided i n  Figure D-45. A photograph o f  t he  CP Storage Warehouse i s  
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Pilot Plant Warehouse (Buildinq 681. The Pilot Plant Warehouse is a pre- 

engineered metal fabricated building which is completely enclosed and covered by 

metal roofing. A photograph of the Pilot Plant Warehouse i s  provided in Figure 

D-47. The base of the warehouse is constructed of eight-inch thick concrete with 

wire mesh fabric reinforcement as indicated in Figure D-48. 

The RCRA storage area is 69 feet X 7 feet located in the center of the building. 

The storage area consists of a U-shaped concrete dike with the end of the U- 

shaped dike enclosed by a smaller U-shaped temporary Hercul ite containment 

structure to form an impermeable barrier to contain spills of hazardous waste 

with and without free liquids. A layout drawing of the Pilot Plant Warehouse 

is provided as Figure 0-49. The secondary containment dimensions are included 

in Figure D-50. 

Thorium containers designated as mixed waste under implementation plans resulting 

from the 1991 Proposed Amended Consent Decree are stored in the diked area of the 

Pilot Plant Warehouse which has been determined to be the most appropriate 

storage -location. The FEMP RCRA Part B Permit Application has not previously _ _  - -~ - 

identified the Pilot Plant Warehouse as storage of materials with free liquids. 

However, the Pilot Plant Warehouse was recommended for storage of these wastes 

based upon ALARA concerns. Storing the thorium mixed waste elsewhere would 

constitute an unacceptable radiological exposure to FEMP personnel. To address 

..__ - - - -_ - - -  - -  

this ALARA concern, the thorium waste must be stored within a radiologically 
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monitored and restricted area. The Pilot Plant Warehouse is radiologically 
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monitored and restricted, thus storage of the thorium in the Pilot Plant 

Warehouse is appropriate and acceptable under the Consent Decree and its 

Stipulated Amendment entered December 2, 1988. 

D-la(3) (a) 

The concrete floors of the following storage units are inspected for cracks and 

gaps weekly. The inspector checks the building/pad for any structural failure 

of the pad surface and curbing. The surrounding area is checked for signs of a 

release such as pooled liquids. The condition of the secondary containment is 

checked to ensure that all portions of the system are sealed, and free of any 

Requirement for the Base to  Contain Llauids 

cracks or gaps. All drainage features including sumps, drains, and troughs are 0 inspected to ensure there are no standing liquids. Standing liquids must be 

removed within 24 hours and the area re-inspected to ensure compliance. .Any 

cracks or gaps identified will be noted on the inspection checklist. A 

Maintenance Work Order is written for the repair o f  the crack or gap. The 

inspector will re-inspect the area and note the conditions until the gap or crack 

is repaired. 

Plant  1 Pad. Under the approved Work Plan as explained in D-la(3) above, - -  the _ _ -  
- ~ - -  - -  ~- _ -  

base, catch basins, and sumps in the covered structures of the Plant 1 Pad will 

be covered with a chemically resistant coating. The first two Structures (TS-4 

and TS-5) have been completed. The coating applied to the base of each of the 

structures is a polyurethane called Auto-gard 11. Attachment D-1 provides 

information on the coating. The coating is compatible with and impervious to the 
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hazardous wastes stored a t  the P l a n t  1 Pad. A twelve (12) inch concrete curb has 

been constructed around the perimeter of each secondary containment area for  TS-4 

and TS-5. TS-4 and TS-5 have two secondary containment areas designated as North 

and South for  each s t ructure .  

KC-2 Warehouse. The f l o o r  and curbs are coated with a chemically r e s i s t an t  

coating t o  create  an impermeable surface. The bases of Bays 1, 2 ,  3, 4,  and 8 

of the KC-2 Warehouse were re-coated as par t  of a RCRA Warehouse conversion 

project .  The re-coating s ta r ted  i n  November 1992 and was completed i n  January 

1993. The RCRA Warehouse re-coatings were par t  of a project t o  upgrade the KC-2 

coating, 

re-coated 

Warehouse f o r  l iquid RCRA ignitable waste storage capabi l i t i es .  Th 

Vulkem, was used fo r  Bays 1, 2,  3, 4 ,  and 8. Bays 5, 6,  and 7 were 

during October 1989 and January 1990 w i t h  Stonhard. The vendor’s spec 

f o r  both Vulkem and Stonhard a re  provided i n  Attachment D-1. 

f i ca t  i ons 

Plant 9 Warehouse (Buildinq 811. The f loor  and curbs are  coated with a 

chemically r e s i s t an t  coating t o  create  an impermeable surface. The concrete 

surface was coated w i t h  Surtreat .  Surtreat  i s  a s i l i con  coating and i s  designed 

t o  protect concrete surfaces from penetration of inorganic and organic 1 iquids. 

The base of the Plant 9 Warehouse i s  designed t o  contain a minimum of 10 percent 
- - -. _ _  - - - - - _ _ _ _ - -  

of the maximum’ storage capacity of f ree  liquids i n  each bay of the Plant 9 

Warehouse. Precipitation i s  not a factor  of influence since the  storage 

completely enclosed. The vendor’s specifications f o r  Sur t rea t  are prov 

Attachment D-1. 

! n i t  i s  

ded i n  
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Plant 6 Warehouse (Bulldinq 791. The floor and curbs are coated with a 

chemically resistant coating to create an impermeable surface. The base of the 

Plant 6 Warehouse was re-coated with Surtreat during December 1992. Attachment 

D-1 provides information regarding the coating system, including chemical 

resistance data. 

CP Storaqe Warehouse (Buildinq 561. The base of the unit is constructed of six 

inch-thick concrete with 6-6-6/6 wire fabric reinforcement as shown in Figure D- 

51. The base and the curbs of the CP Storage Warehouse were coated with Vulkem 

between October 1992 and January 1993. , The vendor's specifications for Vulkem 

are provided in Attachment D-1. 

Pilot Plant Warehouse (Buildina 681. The containers are stored within a U- '. shaped concrete containment area which is enclosed at the open end of the U- 

shaped concrete dike with a,smaller U-shaped temporary Herculite containment , 
structure. The temporary Hercul ite system consists of Hercul ite sheeting laid 

on the floor. A frame is constructed of four-inch PVC piping with slip fitted 

joints. The Herculite sheeting is rolled over the pipe frame to form the 

containment dike. The seams are heat sealed. 

D - l a f 3 H b l  Containment System Orainaqe 

Plant 1 Pad. 
- ~- _ _  _ _  _ _  - .- ~~ - -  - - - - ~  

Precipitation will not affect hazardous waste containers in the 

Structures because they are enclosed structures. The covered storage area floors 

are and will'be sloped toward dedicated sumps which are isolated from the site 

stormwater and wastewater systems and are intended to collect any released 

hazardous waste and rinseate in the event of a leak or spill. Containers stored 

( ' 013  
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at the Plant 1-Pad are elevated (placed on pallets) during storage to eliminate 

the potential of spilled liquids coming into contact with the containers. 

KC-2 warehouse. Containers stored in the KC-2 Warehouse are elevated (placed on 

pallets) during storage to eliminate the potential of spilled liquids coming into 

contact with the containers. The accumulated liquid is contained within the 

secondary containment system until the material is removed as described in 

Section D-la(3)(e). Precipitation is not a factor of influence since the storage 

unit is completely enclosed. 

Plant 9 Warehouse (Buildinq 811. Containers stored in the Plant 9 Warehouse are 

placed on pallets during storage to eliminate the potential of spilled liquids 

coming into contact with the containers. The accumulated liquid is contained 

within the secondary containment system until the material i s  removed as 

described in Section D-la(3)(e). Precipitation is not a factor of influence 

since the storage unit is completely enclosed. 

Plant 6 Warehouse (Buildinq 791. Containers stored in the Plant 6 Warehouse are 

elevated on pallets during storage to eliminate the potential o f  spilled liquids 

coming into contact with the containers. The accumulated liquid is contai-ned - -_ - -~ _ _ _ _ -  - - - -  - - - - ~ -  - -  - - -  - - -  

within the secondary containment system until the material is removed as 

described in Section D-I(a)(S)(e). Precipitation is not a factor of influence 

since the storage unit is completely enclosed. 
- 

0 CP Storaqe Warehouse (Buildinta 561. The CP Storage Warehouse is a completely 
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enclosed structure, thus precipitation is not a factor. Containers are elevated 

on pallets during storage. Any accumulated liquids would be contained in the 

secondary containment system until removed as described in Section 0-la(3) (e). 

Pilot Plant Warehouse (Buildinq 68). The Pilot Plant Warehouse is a pre- 

engineered metal fabricated building which is completely enclosed and covered by 

metal roofing, thus precipitation is not a factor. Any liquids would accumulate 

in the temporary secondary containment system until the material is removed as 

described in D-la(3). 

D-la(3) (cl Containment System CaDacity 

Containers stored in the following warehouses are stored on pallets to elevate 

the containers to prevent them from sitting in accumulated liquids in the event 

of a leak or spill. All pallets used are at least 6 inches high and provide 

sufficient height to protect the container if the secondary capacity is reached. 

Plant 1 Pad. The design'drawings for the Plant 1 Pad renovation are provided as 

Figures D-7 through D-15. The location of the three covered storage areas is 

shown in Figure D-6. The construction drawing for the Plant 1 Pad covered 

- -  _.._ _ _  - -  _ _  _ _  - _ _  
structures is provided as Figure 0-7. Structures 1 and 2 are divided into 

containment areas shown in Figures D-17 and D-18. Each containment area is 220 

feet X 80 feet with a twelve (12) inch concrete dike constructed around the 

_ _  . . - 

perimeter. The maximum storage capacity for TS-4 is 653,840 gallons (11,888 55- 

gallon drum equivalents) and 657,360 gallons (12,052 55-gallon drum equivalents) 

for TS-5. The secondary containment system is capable of holding at least 10 



FERNAlD EWI-YTM luyArmEyT -0 RCILA PART B PERMIT APPLJUTIW 
FEIULAU), OHIO F E W  REVISlOW 1.0 0393 
€PA I D  BO. -76 PAGE 17 OF 29 
SECTlaY D: POCESS IYFOUMTIW 

percent o f  the  of the maximum hazardous waste storage volume for the area. The 

capaci ty  of the  secondary containment areas in TS-4 is  8,810.43 f t 3  for  the North 

bay and 8,644.8 f t 3  for  the S o u t h  bay. The secondary containment capacity for 

the North Bay in TS-5 i s  8,530.99 and 8,723.4 fo r  the South Bay. The containment 

ca lcu la t ions  are  provided in Attachment D-2. 

Struc ture  3 will  be constructed s imi la r  t o  Structures 1 and 2, but with a single 

containment area. The containment area will be 22,500 square fee t  w i t h  a twelve 

(12) inch concrete dike constructed around the perimeter. I t s  estimated maximum 

storage capacity will  be 330,000 gal lons (6,000 55-gallon drum equivalents).  The 

containment system capacity must be capable of holding a t  l e a s t  10 percent (or  

4,411.0 f t 3  of l iquid volume) of the maximum hazardous waste storage volume of 

@ t h e  area.  The capacity of the secondary containment area in Structure 3 will be 

I 

about 11,250 f t3 .  

KC-2 Warehouse. Hazardous waste containers stored in  the KC-2 Warehouse storage 

bays a re  placed on 6-inch h i g h  p a l l e t s  during storage t o  protect the containers 

from s i t t i n g  in accumulated 1 iquids. The storage and containment system 

capac i t ies  fo r  Bays 1, 3, 4, 5, 6, 7,  and 8 of the KC-2 Warehouse storage unit 

_ _  _ _  a r e  __ discussed -- - separately - -- below. - - Bay _ _  2 - will - -  only _ _  provide - -  container - -- _ _  storage - _ _ _  for  - -_ 

wastes w i t h o u t  f r ee  l iquids  i n  the future due t o  the discovery of an old 

groundwater monitoring well in the bay. The secondary containment capacity 

ca lcu la t ions  are  provided i n  Attachment 11. 

Bav 1 - The maximum storage capacity i s  32,120 gal lons (584 55-gallon drum 

equivalents).  The minimum containment capacity must equal or exceed 10 
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percent of the maximum storage volume or 429.49 ft3. The secondary 

containment capacity is 1,877.0 ft’. 

Bay 3 - The maximum storage capacity is 33,440 gallons (608 55-gallon drum 
equivalents). A minimum capacity must equal or exceed 10 percent of the 

maximum storage volume or 447.06 ft’. The secondary containment capacity 

is 1,443.0 ft’. 

0 

0 Bay 4 - The maximum storage capacity is 25,520 gallons (464 55-gallon drum 
equivalents). The minimum containment capacity must equal or exceed 10 

percent of the maximum storage volume or 341.18 ft3. The secondary 

containment capacity is 1,287.0 ft’. 

Bav 5 - Bay 5 contains a smaller diked area within the larger area of Bay 
5. The maximum storage capacity for the larger dike is 19,800 gallons 

(360 55-gallon drum equivalents). The minimum containment capacity must 

equal or exceed 10 percent of the maximum storage volume or 264.70 ft3. 

The secondary containment capacity is 887.11 ft3. The maximum storage 

0 

capacity for the smaller diked area is 3,960 gallons (72 55-gallon drum 

equivalents). The minimum containment capacity must equal or exceed 10 

percent of the maximum storage volume or 52.8 ft3. The secondary 

containment capacity is 115.16 ft’. 

Bay 6 - The maxlmum storage capacity is 25,520 gallons (464 55-gallon drum 
equivalents). A minimum containment capacity must equal or exceed 10 

percent of the maximum storage volume or 341.18 ft’. The secondary 

containment capacity is 1,045.80 ft3. 

Bay 7 - The maximum storage capacity is 11,440 gallons (208 55-gallon drum 

equivalents). A minimum containment capacity must equal or exceed 10 

0 
- - __ - - -  - - - _. - - - - - - - - _ _  - - ._ - - - - - 
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percent  of t h e  maximum s torage volume o r  152.94 ft’. The secondary 

containment capac i t y  i s  647.83 ft’. 

Bay 8.-  The maximum storage capac i t y  i s  5,280 ga l l ons  (96 55-gal lon drum 

equ iva len ts ) .  A minimum containment capac i ty  must equal o r  exceed 10 

percent  o f  t h e  maximum s torage volume o r  70.59 ft’. The secondary 

containment capac i ty  i s  440.77 ft’. 

P l a n t  9 Warehouse (Bu i l d inq  811. Hazardous waste conta iners  stored i n  the  P lan t  

9 Warehouse storage bays are e leva ted  on p a l l e t s  du r ing  storage. The storage and 

containment system capac i t i es  f o r  each bay o f  t h e  P lan t  9 Warehouse storage u n i t  

a re  discussed separa te ly  below. The secondary containment capac i ty  c a l c u l a t i o n s  

a r e  prov ided i n  Attachment II. 

Bay A - The maximum s torage c a p a c i t y  f o r  Bay A i s  37,620 ga l l ons  (684 55- 

g a l l o n  drum equivalents).  A minimum containment capac i ty  must equal o r  

exceed 10 percent o f  t h e  maximum storage volume o r  502.94 ft’. The 

secondary containment c a p a c i t y  i s  1,116.0 ft3. 

Bay 8 - The maximum storage capac i t y  f o r  Bay B i s  45,320 ga l l ons  (824 55- 

g a l l o n  drum equivalents).  A minimum containment capac i ty  must equal or 

exceed 10 percent o f  t h e  maximum storage volume o r  605.8 ft’. The 

secondary containment c a p a c i t y  i s  1,563.0 ft’. 

Bav C - The maximum s torage capac i t y  f o r  Bay C i s  3,300 ga l l ons  (60 55- 
_ _ _ .  - _ _  - _ _  ._ - - - - - - - 

g a l l o n  drum equivalents).  A minimum containment capac i t y  must equal o r  

exceed 10 percent o f  t h e  maximum storage volume or 44.12 -ft’. The 

secondary containment c a p a c i t y  i s  140.2 ft’. 
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Plant 6 Warehouse [Buildinq 791. Hazardous waste containers stored in  the Plant 

6 Warehouse storage bays a re  placed on pa l l e t s  t o  elevate the containers during 

stbrage. The storage and containment capacit ies fo r  each bay of the Plant 6 

Warehouse storage uni t  a re  discussed separately below. 

containment capacity calculat ions a re  provided in Attachment 11. 

0 

The secondary 

Bay A - The maximum storage capacity for  Bay A is 82,060.0 gallons (1,492 

55-gallon drum equivalents).  A minimum containment capacity must equal or 

exceed 10 percent of the  maximum storage volume o r  1,097.06 ft’. 

secondary containment capacity i s  1,928.03 ft’. 

Bav B - The maximum storage capacity for  Bay 8 i s  79,640.0 gallons (1,448 

55-gallon drum equivalents).  A minimum containment capacity must equal or 

exceed 10 percent of the maximum storage volume or  1,064.7 ft3. The 

secondary containment capacity is  2,061.49 f t3 .  

Bay C - The maximum storage capacity for  Bay C i s  69,080.0 gallons (1,256 

The . 

0 

55-gallon drum equivalents).  A minimum containment capacity must equal or 

exceed 10 percent of the maximum storage volume or 923.53 ft ’ . The 

secondary containment capacity i s  1,940.16 ft3.  

CP Storaae Warehouse ( B u l l d i n q  56). Containers of hazardous waste stored in the 

CP -Sto-rage_Uarehouse a re  elevated (placed on-_palJets) during s t o r a g e .  - The - 

maximum storage capacity i s  116,160 gallons (2,112 55-gallon drum equivalents).  

The minimum containment capacity must equal or exceed 10 percent of the maximum 

storage volume or 1,552.94 f t3 .  The secondary containment capacity is  3,500 ft3. 

Pi lo t  P l a n t  Warehouse [Buildins 681. Containers of hazardous waste stored in 



the P i l o t  P lan t  Warehouse are elevated during storage. The drumned containers 

a r e  placed on p a l l e t s  and the white metal boxes a re  stored on cross-sections of 

4-inch by 4-inch wood beams. The maximum storage capacity of the warehouse 

s torage  area i s  13,200 gallons (240 55-gallon drum equivalents). The minimum 

containment capacity must equal o r  exceed 10 percent of the maximum storage 

volume o r  176.47 ft’. The secondary containment capacity i s  197.34 ft’. 

D-la(3) (dl 

P l a n t  1 Pad. The 

of containers  w 

constructed upon 

Control of Run-on 

covered s t ructures  will provide run-on control for  the storage 

t h  f ree  l iqu ids .  The f i r s t  two covered structures are 

a 12 inch concrete dike t o  prevent run-on from entering the 

s torage areas.  The third covered structure will  a lso be constructed upon a 12 

inch concrete d i k e  t o  control run-on. 

KC-2 Warehouse. 

from enter ing  the storage areas. 

from the building t o  prevent run-on. 

constructed with diking t o  fur ther  prevent run-on. 

The KC-2 Warehouse bays a re  covered t o  prevent precipitation 

The area around the  warehouse i s  sloped away 

Bays 1, 2 ,  3, 4,  5, 6, 7, and 8 are a lso 

Plant  9 Warehouse (Buildina 811. Precipi ta t ion i s  prevented fromentering the- _ _  - - - 

Plant 9 Warehouse since t h i s  area i s  completely covered and enclosed on a l l  

s ides .  The area around the warehouse is  sloped away from the building t o  fur ther  

prevent run-on. 

_ _ _  - _ _  - - - * -  - - - - - - - 

- 

Plant  6 Warehouse (Buildinq 79). Precipi ta t ion i s  prevented from entering the 
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storage unit since this area is completely covered and enclosed on all sides. 

To further prevent run-on, the topography around the warehouse is sloped away 

from the building. 

CP Storaae Warehouse (Buildina. 561. The storage unit is a pre-engineered, ribbed 

building covered by metal roofing as shown in Figure 0-46. The topography around 

the building is sloped away from the building to prevent run-on and a ramp is 

used to access the building. 

Pilot Plant Warehouse (Buildinq 681. The storage area is confined to the middle 

of an entirely covered and enclosed structure. The drummed containers are stored 

on pallets and the white metal box containers are stored on wooden beams. The 

topography around the building is sloped away from the building to prevent run- 

on. 

D-la(3) (el Removal of Liauids from Containment System 

Spills and leaks are contained within the diked containment area. Spills and 

leaks are remediated as follows within 24 hours from discovery of the incident. 

Vermiculite, diatomaceous earth, sand, - sorbent pigs, - or equivalent,-are- us-ed to _ -  

contain and/or adsorb the spilled material within the immediate area. The 

_ _ _  
_ _  _ -  -. - 

characteristics of the spilled material are established from the container 

identification-if possible. The spill may then be cleaned up by absorption. A 

pumping system may be used to remove larger spills. A neutralizing agent is used 

as necessary to reduce or eliminate the hazardous properties of the spill before 
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absorption. Saturated sorbent materia, i s  placed i n  a compatible container.  

I f  s p i l l e d  material i s  not  ident i f iab le ,  samples are analyzed fo r  hazardous 

cha rac t e r i s t i c s  in accordance with the FEMP Waste Analysis Plan and the Waste 

Determination Plan. The container i s  properly labelled. Storage and disposal 

i s  performed in accordance with applicable regulatory requirements. 

and mater ia ls  used i s  decontaminated or disposed of properly. 

Equipment 

Liquids  within the covered structures of the Plant 1 Pad will be collected by the 

catch basins and removed by pumps. The sumps will  be inspected routinely f o r  the 

presence of l iquids and collected l iquids  will  be removed from the sumps. 

Containers Without Free Liauids 

The P lan t  1 Pad Tension Structures as  included in the Work Plan are designed t o  

s t o r e  hazardous waste with or without free l iquids .  The other areas of the P l a n t  

1 Pad wi l l  provide storage for  waste without f ree  l iquids .  Also, Bays 1, 3,  4, 

5, 6 ,  7, and 8 of the KC-2 Warehouse, the Plant 6 Warehouse, the P l a n t  9 

Warehouse, the CP Storage Warehouse, and the  P i lo t  P l a n t  Warehouse a re  designed 

for the storage of hazardous waste with and without f r ee  l iquids.  The Plant 8 

- Warehouse -- -and Jay 2 of the- KC-2 _Warehouse- are-used-onlx f o r  the storage- o f  - 

hazardous waste without free 1 iquids. 

- - 

D-1 b 11 Test for Free Ciauids 

The chemical and physical charac te r i s t ics  of the hazardous waste placed i n  the  

s torage uni t s  are determined by visual inspection, spec i f ic  material d a t a ,  
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documented criteria, and/or process know1 edge. The vi sua1 .inspect ion i ncl udes 

checking the container contents visually for any free standing liquids. The 

waste characterization process is described further in Section C, Waste 

Characteristics. 

D-lb(21 Description o f  Containers 

The hazardous waste container storage areas accept and store wastes in containers 

meeting RCRA specifications as delineated in OAC 3745-55-71 and 40 CFR 264.171 

and 264.172. A thorough description of containers is presented in D-la(1). 

D-lb(31 Container Hanaqement Practices 

A thorough description of container management practices on-site is presented in i. D-la(i). 
D-lb(41 Container Storage Area Drainage 

The containers in each of the following RCRA storage units are elevated (placed 

on pallets) during storage to eliminate the potential of spilled liquids coming 

into contact with the containers. 

Plant 1 Pad. The base o f  the Plant 1 Pad is sloped _ _ - - -  toward catch basins-to-remove- 

precipitation. The catch 

basins (manholes) in the uncovered areas of Plant 1 Pad are connected with the 

stormwater management system. The covered structures will be equipped with 

- - - -  - - -- - -- - - ~ -  - - -- - 

The Plant 1 Pad drainage is shown in Figure D'-15. 

dedicated sumps. 
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CP Storage Warehouse (Buildins 561. The CP Storage Warehouse i s  a completely 

enclosed structure.  Therefore, precipi ta t ion i s  not a factor.  The topography 

around the storage unit slopes away from the building t o  prevent run-on. 

Containers stored in the CP Storage Warehouse are elevated t o  prevent contact 

with any accumulated l iquids.  

Plant 8 Warehouse (Building 801. A photograph of the Plant 8 Warehouse is  

provided as Figure D-52. Figure 0-53 shows the plan view of the Plan t  8 

Warehouse with construction de ta i l s .  The base of the unit i s  constructed of 

e ight  inch thick concrete w i t h  number 4 reinforcement rods a t  twelve inch 

in te rva ls  as shown i n  Figure D-56. Since the P l a n t  8 Warehouse is  a completely 

enclosed structure,  run-on and precipi ta t ion i s  n o t  a concern. 

P i lo t  P lan t  Warehouse (Buildinq 681. The Pi lot  P l a n t  Warehouse i s  a pre- 

engineered metal fabr 

metal roofing. Thus, 

The RCRA storage area 

cated building which i s  completely enclosed and covered by 

precipitation and run-on i s  not a ' factor .  

i s  69 f ee t  X 7 f ee t  located in the center of the  building. 

The storage area consists of a U-shaped concrete dike with the end of the U- 

shaped dike enclosed by a smaller U-shaped - temporary - -  - Hercul _ _  i t e  containment - - - - - - - - - - . - __ - - - _ _  - - __ - - - - . - - - - 

st ructure  t o  form an impermeable ba r r i e r  t o  contain s p i l l s  of hazardous waste 

w i t h  and without f ree  l iquids .  A layout drawing of the Pi lot  P l a n t  Warehouse is  

provided as Figure 0-49. 
. - _  

Thorium containers designated as mixed waste under implementation p lans  resu l t ing  
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from the 1991 Consent Decree and i t s  Stipulated Amendment are stored in the P i lo t  

P lan t  Warehouse which has been determined t o  be the most appropriate storage 

location. The  FEMP RCRA Part B Permit Application has not previously ident i f ied 

the Pi lot  Plant Warehouse as storage of materials with f r ee  l iquids .  However, 

the Pi lot  Plant Warehouse was recommended f o r  storage of these wastes based upon 

ALARA concerns*. Storing the thorium mixed waste elsewhere would cons t i tu te  an 

unacceptable radiological exposure t o  FEMP personnel. To address t h i s  ALARA 

concern, the thorium waste must be stored within a radiologically monitored and 

res t r ic ted  area. The Pilot  P l a n t  Warehouse is  radiologically monitored and 

res t r ic ted ,  thus storage of the thorium in the Pi lo t  P l a n t  Warehouse i s  

appropriate and acceptable under the Consent Decree and i t s  Stipulated Amendment 

entered December 2 ,  1988. ;. 
KC-2 Warehouse. The KC-2 Warehouse i s  a completely enclosed s t ructure ,  

therefore,  precipitation i s  not a fac tor .  Containers stored in the warehouse 

bays are elevated (placed on pa l le t s )  du r ing  storage, t o  eliminate the potential 

of spi l led l iquids coming into contact with the containers. 

Plant 9 Warehouse (Buildinq 811. The P l a n t  9 Warehouse may be used for  the 

Figure 0-37 - provides - _ _  - _ _ _  storage of. hazardous-waste w i t h  -and without fre-e-1 iquid, - 

a photograph of the P l a n t  9 Warehouse. The s t ructure  i s  an 80 foot by 100 foot 

single story,  pre-engineered, ribbed, metal building covered with metal roofing. 

Concrete curbs and dikes were ins ta l led  i n  1990. The original stormwater drains 

and sumps were sealed. A detailed construction drawing of the P l a n t  9 Warehouse 

i s  shown in Figure 0-38. a 
. .  



Plant 6 Warehouse (Buildinq 791. The Plant 6 Warehouse is a pre-engineered, 

ribbed, unheated building covered by metal roofing. Since this unit is 

completely enclosed, precipitation is not a factor. A photograph of the Plant 

6 Warehouse is provided as Figure 0-54. The storage unit is divided into three 

(3) diked bays with access ramps provided for access to the enclosed areas as 

shown in Figure D-41. As indicated, the base is constructed of eight inch 

concrete with number 4 reinforcement rods at 12 inch intervals. Containers 

stored in the Plant 6 Warehouse are elevated (placed on pallets) during storage 

to eliminate the potential of spilled liquids coming into contact with the 

containers. 

@ 0-2 TANKS SYSTEMS 

r 

The FEMP is not seeking a permit for tank systems, therefore, this section is not 

appl i cabl e. 

- 0-3 WASTE PILES 

The FEMP is not seeking a permit for waste piles, therefore, this section is not 

appl i cabl e. 

The FEMP is not seeking a permit for surface impoundments, therefore, this- 

section i s  not applicable. 

D-5 TRIAL BURN 
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The FEMP is not seeking a permit for trial burns, therefore, this section is not 

appl i cabl e. 

- D-6 LANDFILLS 

The FEMP is not seeking a permit for landfills, therefore, this section is not 

appl i cabl e. 

- 0-7 LAND TREATMENT 

The FEMP is not seeking a permit for land treatment,. therefore, this section i s  

,not appl i cabl e. 

- 0-8 MISCELLANEOUS UNITS '. The FEMP is not seeking a p 

is not applicable. 

- D-9 SUBPART AA 

rmit for mi 1 1  neous units, therefore, this section 

The facility has no process vents associated with distillation, fractionation, 

thin-film evaporation, solvent extraction or air or steam stripping managing 

hazardous wastes with organic concentrations at least 10 parts per million (ppm). 

Therefore, the facility is not subject to this rule at this time. 
- -  - - - _ _  - -  - ._ - - _ _ _  _ _ - _  - - -  - - - 

- D-10 SUBPART BB 

The facility has no equipment that contains or contacts hazardous waste with 

organic concentrations of at least 10 percent by weight that are managed in: 

Units that are subject to the permitting requirements of 40 CFR Part 270, 
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Hazardous waste recycling units that are located at hazardous waste 

management facilities otherwise subject to the permitting requirements of  

40 CFR Part 270. 
- 

Therefore, the facility is not subject to this rule at this time. 
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Steel Type 7 4  I 330-gallon sol Ids  I I 
Steel (Sea/Land) Strong Tight 40 cu. yd. sol ids 

Packaglng 
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Vulkem Traffic Deck Coating System 
Vulkem 350 I345 1 346 

1. PURPOSE 

1.1 The purpose of this document is to establish 
uniform procedures for applying the VULKEM 
TRAFFIC DECK COATING SYSTEM. 

1.2 The techniques involved may require modifica- 
tion to adjust to job site conditions. Consult your 
Vulkem representative for specific design 
requirements. 

2. SCOPE 

2.1 This document will provide the necessary in- 
structions for the application of the VULKEM 

' TRAFFIC DECK COATING SYSTEM to qualify 
for the manufacturer's warranty. 

3. CONDITIONS 

3.1 Surfaces to receive coating, sealant or liquid ap- - 
plied flashing.materia1 shall be sound, dry, clean 
and free of all dirt, dust, oil, grease, wax, tar, 
asphalt, mildew, mold, paint, sealer, coatings, 
curing agents, loose particles, laitance and other 
contamination or foreign matter which may in- 
terfere with the adhesion of the coating, sealant 
or liquid applied flashing materials. 

@blPn, 

3.2 The condition of "dry" shall be determined by 
fastening a rubber mat to the concrete deck for 
a minimum of six hours. Said mat shall be 
located in an area exposed to the sun. After six 
hours (minimum), the surface beneath the rub- 
ber mat shall show minimal evidence of moisture 

- .  or dampness. 

3.3 Shrinkage cracks in the concrete surface which 4. 
are 118 inch wide or greater shall be ground out 
to a minimum 114 inch wide by 1/2 inch deep and 
treated following section 5. Detail Work. Struc- 
tural cracks resulting from building movement 
regardless of width shall be ground out to a 

. .minimum 1/4 inch wide by 112 inch deep and 
treated following section 5. Detail Work. 

3.4 Spalled areas shall be cleaned and filled with a 
non shrink grout and made level with the existing 
surface. 

3.5 In the event of exposed reinforcing steel, the ex- 
posed portions of steel shall be ground to ex- 
pose clean, bright metal and coated with Vulkem 
Primer #181. 

3.6 Surfaces shall be made free of defects which 
may telegraph and show through the finished 
coating. Surfaces which are rough (fins, ridges, 
exposed aggregate, honeycombs, deep broom 
finish, etc.) shall be leveled and made smooth 
by applying a coat of sand filled epoxy or 
equivalent filler material. I f ,  filler material is 
porous, it should be sealed with Vulkem Primer 
#171 at the rate of 125 square feet per gallon. 

3.7 All drains shall be clean and operative. Drains 
shall be recessed lower than the deck surface. 
Surfaces shall be sloped to the drain to provide 
positive drainage. 

3.8 Cut a 114 inch wide by 1/4 inch deep keyway in- 
to the concrete surface at any point where the 
coating will have an exposed terminating edge. 
That is; any point where the coating will end in 
an open area subject to traffic. (Le., at the end 
of a ramp, etc.) 

3.9 If the project is restorative in nature, old sealant 
and backing material shall be removed. The joint 
interface may require a thorough wire brushing, 
grinding sandblasting, solvent washing andlor 
a primer. 

MATERIALS 

4.1 Recommended materials and their use is as 
follows: 

VULKEM 227 SEALANT. A Wparl polyurethane 
sealant for use in sealing cracks, expansion 
joints, control joints and for use in forming cants. 

MAMECO INTERNATIONAL, INC. 



VULKEM 350 COATING. A one-part, self-leveling 
polyurethane coating used as the elastomeric 
waterproof membrane of the system. 

VULKEM 450 COATING. A one-part, slightly 
thixotropic polyurethane coating used for liquid 
applied flashing. Also used in lieu of Vulkem 350 
in sloped areas. 

VULKEM 345 COATING. A twclpart, sand-filled, 
polyurethane coating to provide optimum wear- 
ing characteristics. 

VULKEM 346 COATING. A one-part, aliphatic 
modified coating to provide additional chemical 
and UV resistance to the coating system. 

BACKER ROD. A closed cell polyethylene back 
up material used in expansion joints and at the 
base of cants to prevent three sided adhesion, 
and to control the depth of the sealant. 

VULKEM PRIMER #171. A one-part, film form- 
ing primer to be used on porous surfaces to im- 
prove adhesion and to reduce pinholes in the 
membrane. Also used in expansion joints sub- 
ject to continuous immersion or subject to water 
intrusion from hydrostatic conditions. 

VULKEM PRIMER #181. A one-part primer for 
use on any metal surface to which any VULKEM 
product may be applied. 

VULKEM PRIMER #191. A one-part interlaminar 
primer for use when applying a fresh coat of 
Vulkem urethane after preceeding coat has 
been exposed for long periods and/or has lost 
its surface tack. 

AGGREGATE. 20-30 mesh silica sand or 
alumina oxide, which imparts the non slip tex- 
ture and contributes to wear resistance. 

. .  ~. 5.-DETAIL WORK - - 

NOTE: Do not apply sealant or coatings to a trvsty, 
damp or wet surface or when the air 
temperature is below 4OOF. or the surface 
temperature is above 77OOF. Cure times 
as stated below are based upon standard 
ambient conditions of 75OF.,  50% 
Relative Humidity. A decrease in ambient 
temperature will significantly lengthen 
the cure time. 

5.1 Mix Vulkem 227 Sealant using a suitable size 
mixing blade in a slow speed electric or air 
powered drill motor. Avoid trapping air into the 
mixture. Move the mixing blade around the in- 
side of the container ’ to assure complete 
disbursement of the catalyst. 

5.2 Lay a 1/4 inch diameter Backer Rod into thecor- 
ner at the juncture of all horizontal and vertical 
surfaces (such as: curbs, wall sections, columns 
or penetrating through the deck). Apply a bead 
of VULKEM 227 Sealant one inch diameter over 
the Backer rod. Tool the sealant bead to form 
a 45O cant. Use sufficient pressure to force out 
any entrapped air and to assure complete wet- 
ting of the surface. Remove excess sealant from 
the deck or wall surface. 

5.3 Install a Backer Rod, 1/8 inch to 1/4 inch 
diameter larger than the joint width to all 
prepared expansion joints. Set depth of Backer 
Rod to control the depth of the sealant. (Depth 
of sealant is measured from the top of the 
Backer Rod to the top of the concrete surface). 
Proper depth of sealant is as follows: 

Joints 3/8 inch or less-Sealant depth shall be ,.,..- 

equal to the joint width (114 inch minimum). 
( ‘ . ”  . 

Joints 1/2 inch to 314 inch-Sealant depth shall 
equal one half of joint width. 

Joints over 3/4 inch-Sealant depth shall be 
3/8 inch. 

5.4 Completely fill joint with VULKEM 227 Sealant. 
For cracks treated as expansion joints, tool 
sealant flush with the surface. For expansion 
joints, tool sealant slightly concave so as the 
surface of the sealant is below the surface of 
the deck. 

5.5 Allow VULKEM 227 Sealant to cure overnight. 

5.6 Apply a coat of wax (or bondbreaker tape) over 
the cured VULKEM 227 Sealant cant. Apply a 
strip of tape (masking tape or duct tape) to the 
vertical sections, two or three inches above the 
VULKEM 227 Sealant cant to provide a neat ter- 
mination of the vertical detail coat. Apply a 25 
mil thick detail coat of VULKEM 450 over the 
treated cant and extend the VULKEM 450 to the 
tape on the vertical surface and 4 inches onto 
the horizontal surface. Featheredge the ter- I 
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minating edge of the VULKEM 450 detail coat 
on the horizontal surface so it will not show 
through the finished coating. 

5.7 Apply a 9 mil thick detail coat of VULKEM 450, 
6 inches wide centered over all untreated cracks, 
all routed and sealed cracks and over all cold 
joints. Feather edge terminating edge of detail 
coat to avoid these edges from showing through 
the finished coating. 

5.8 Allow all detail coats to cure for 24 hours. 

NOTE: Expansion joints should not be coated 
over. If a uniform color is required (in- 
cluding joints) apply VULKEM 346 over 
the joints. 

6. COATING APPLICATION 

6.1 

(a 
6.2 

6.3 

Apply VULKEM 350, 25 mils thick to the entire 
&ea to be coated, including over all detail coats, @ 
but excluding expansion joints. The most 
popular method of application is with a notched 
squeegee or notched trowel. VULKEM 350 can 
be applied with a roller (solvent resistant roller 
sleeve) or by airless spray equipment. Airless 
spray should be at least a 30:l ratio pump. 
Operate at 50 psi, use a .029 to .037 reversible 
tip. (Note: In sloped areas, use VULKEM 450 
In lieu of VULKEM 350). 

6.4 The first coat of VULKEM 345 is applied to driv- 
ing lanes, ramps, and turn areas. Apply the 
VULKEM 345 with a heavy duty roller (3/4 to 1 
inch nap) at a thickness of 15 mils. Apply in sec- 
tions which can be easily reached for backroll- 
ing. Immediately following the application of the 
VULKEM 345, broadcast a 20 to 30 mesh silica 
sand (or other suitable aggregate) into the wet 
VULKEM 345. Broadcast the sand at a rate of 
12.5 pounds per gallon of VULKEM 345. This f‘ 
is an equal volume of sand and liquid. 
Regardless of how the sand is broadcast (i.e. by 
hand, seed spreader, sandblast, etc.), backroll- 
ing is necessary to assure all the aggregate is 
evenly distributed. 

(2/ 

6.5 Allow the first coat of VULKEM 345 to cure 
overnight. 

@ 6.6 Repeat steps above (paragraph 6.3 thru 6.5). 
The second coat of VULKEM 345 shall be ap- 
plied over the entire surface of the deck. 

6.7 Allow the second coat of VULKEM 345 to cure 
overnight. 

(3 6.8 Apply VULKEM 346 with a brush, roller or airless 
spray at a rate of 200 square feet per gallon. 
Apply this final coat to the entire coated area. 

7. CLEAN UP 

Allow VULKEM 350 (VULKEM 450) to cure for 
24 hours. (see Note Section 5). 

7.1 Clean all adjacent areas to remove any stains 
or spills with MEK, Toluene or Xylene. 

VULKEM 345 MIXING. VULKEM 345 is a two- 
part material and requires mixing immediately 
prior to application. The two components (Part 
A and Part 8) must be mixed thoroughly until 
there are no streaks or striations in the mixture. 

7.2 Clean tools or equipment with MEK, Toluene, or 
Xylene before materials cure. 

7.3 Clean hands by soaking in hot, soapy water then 
brush with a stiff bristle brush. 

NOTE: The VULKEM 350 (or VULKEM 450) should 
have a slight surface tack to aid in the 
adhesion of the VULKEM 345. If the mem- 
brane coat has cured so as to not have 8 
surface tack, the surface must be cleaned 
with a cloth which has been wet with 
Xylol (Xylene). DO NOT SATURATE THE 
SURFACE WlTH SOLVENT. If the mem- 
brane coat has been allowed to be expos- 
ed for a prolonged period, it should be 
cleaned, then prime coated with VULKEM 
PRiMER #797. 

. -  
8 .  USAGE 

The following is a guide to figuring material usage: 

VULKEM 227 SEALANT. For a 1 inch cant bead over 
a 1/4 inch backer rod, 1 gallon of sealant for every 
20 linear feet is required. 

VULKEM 450 DETAIL COAT (25 MILS). A detail coat 
which extends 4 inches on the vertical wall and 4 
inches on the horizontal deck requires 1 gallon of 
coating for every 90 linear feet. A detail coating (6 



inch x 25 inch mils) over a crack requires 1 gallon - 
of coating for every 120 linear feet. 

VULKEM 350 COATING. Apply at 55 square'fest per 
gallon for a mil thickness of 30 mils. 

VULKEM 345 COATING. Apply at 100 square feet 
per gallon for a mil thickness of 15 wet mils (per 

coat). Broadcast an equal quantity of sand, yielding 
a 30 mil thick coating. 

VULKEM 346 TOPCOAT. Apply at 200 square feet ~ 

per gallon for a mil thickness of 8 mils. 

r. 
APPROVED I /  
APPROVEDASCORRECTED 0 
REVISE AND RESUBMIT 0 
NOT APPROVED 0 
Checking is only for conformance with thq 
designed concept of the project and compliance 
with the information given in the COfttri3Ct 
documents. Supplier is responsible for dimen- 
sicos to be confirmed correlated at the job site: 
for information that pertains solely to the 
fphication processes or to techniques of con- 
struction: and for co-ordination of the work of 
dll trades. 

R. E. SCHWECIZER CONSfRPCfW CO. 
2563 NORTHBEND ROAO 
CINCINNATI, OHIO 45239 

Date. -&/92 By: 

APB7TTDAPP 



'AUTOCARD II Tfl 
Neogard Div. of Jones-Blair 

2. MANUFACTURER 

P.O.-Box 35288 
6900 Maple Avenue 
Dallas, Texas 75235 
Phone: (2141 353-1689 

2sg 
?', 

I .  
\ *  

3. PRODUCT DESCRIPTION 
AUTO-GAR0 II i s  a fluid surface 

applied elastomeric wearing surface 
waterproofing system which is  ap- 
plied in homogenous layers positively 
bonded to the substrate. The sys- 
tem's elastic qualities allow i t  to 
bridge shrinkage cracks in concrete. 

Basic Use: Surface applied, skid re- 
sistant wearing surface waterproofing 
coating system for parking garages 
and ramps to protect occupied areas 
underneath against water damage 
and to keep concrete slabs from spall- 
ing and deteriorating due to deicing 
sal ts,  chemicals and freeze-thaw 
damage. 

Limitations: The substrate must be 
concrete, structurally sound with a 
minimum of 4000 psi compressive 
strength, clean and dry. AUTO-CARD 
II cannot be bonded to wax, oils, 
grease or tar. It cannot be applied to 
concrete cured with compounds of 
wax, chlorinated rubber or resin 
base. Minimum temperature for ap- 
plication is 40°F (4.4"C). Steel decking 
over which concrete is poured should 
be perforated to permit escape of 
trapped moisture on exterior ex- 
posed applications. 

Composition and Materials: The 
AUTO-GARD II system is composed 
of polyurethane coating, quartz ag- 
gregate, and epoxy primer. 

Sizes: The basic ingredients in 
AUTOGAR0 II are shipped in liquid 
form, in metal containers, varying in 
size from 5 to 55 gallon capacity. All 
containers bear Underwriters' Labo- 
ratory, Inc. labels. 

Cdarz: Gray and tan are the stan- 
dard dors. Other top coat colors are 
available on special order. Price-sub- 
ject to inquiry. 

4. TECHNICALDATA 
Physical properties of the liquid 

polyurethane coating are included in 
Table 1. Test results of the cured coat- 
ing film are listed in Tables 2 and 3. 

5. INSTALLATION 
Licensed Applicator: AUTO-CARD 

II coating materials are installed by 
licensed applicators of Neogard. 

These licensed applicators are trained 
.for the application of Neogard coat- 

ings in complete accordance with ap- 
plication instructions provided by 
Neogard. Applicators are licensed on 
a non-exclusive basis. 

Preparatory Work: Proper surface 
preparation is  of the utmost impor- 
tance. All surfaces to which AUTO- 
CARD II is lo be applied must be uni- 
form, clean, dry, free of ridges. sharp 
projections, or other defects. 

Concrete decks shall be cured for a 
minimum of 28 days. Water cured 
treatment of concrete i s  preferred. 
The use of concrete curing agents. if 
any, shall be of the sodium silicate 
base only. Others require prior writ- 
ten approval by Neogard. Prior to ap- 
plication of materials, deck must be 
acid etched with a 14% or 15% solu- 
tion of muriatic acid. 

I t  i s  recommended to finish the 
concrete with power or hand steel 
trowel followed by a soit hair broom 
to obtain light texture or "sidewalk" 
finish. 

t o e d i i ~ p f e s a i b e d b y  - 
TrlOConstruccianSpeaficatms 
InslitUte. The manufacturer is 
responsible for technical ac- 
curacy. s 

Melhods: The AUTOCARD II sys- 
tem is applied by squeegee, power 
roller, hand roller, airless spray, or 
combination of all four. 

PrimCr: Apply Neogard II Primer at 
the nominal rate of %-H gallon per 
100 square feet over entire surface. 
When primer is  tack-free apply base 
coat same day or re-prime. 

Detril Work: Cracks less than %,- 
should be primed and coated with 
two or three coats of AUTO-CARD II 
coating material. Cracks in excess of 
1/16. should be routed out, blown 
clean, and filled flush with urethane 

~~ ~ 

TABLE 1. PHYSICAL PROPERTIES OF LIQUID POLYURElHAM COATING 
ASTM 

TEST MElHOD 
PHYSICAL PROPERTY RESULTS IF APPUCABU 

Flashpoint of Solvent 80.100'F 01310 

Specific Gravity 1.18 01475 
Solvent Odor Ester 01296 

vlscoslty 80.100 K U  0562 

Volume Solids 759622% Calculated 
Weight Per Gallon 9 6522 Ib5. 01475 
Weight Solids 80%22% 013S3 
~- 
TABLE 2. PERFORMANCE REQUIREMEWS OF CURED FILM 

NTM 
TEST MEWOO 

PHYSICAL PROPERTT RLSULTS IF A P P U C A W  

Fire Resistance U.L. 7W Class "A" E106 
of System ow- 

Aprk 
--_I 

Tensile Strength Min. at Break tsoo psi 0112 
Elongation at Break at 75'F 450% In12 

iU.8"C). X Min. 
Permanent Set at Break % Min. 10% In12 
Hardness 78 to 87 Shore A 02240 

Tear Resistance 250 Ibs. per linear Olow 
inch 

IS mg. loss 0 0 1  Taber Abrasion loo0 
Rev. wth lOa, gmhwhed 

Abrasion 

psig (3-17 Wheels 
Adhesion to Substrate 30 Ibslin. 0903 

Ibslin. Min. 
Weather Stability Maintains Flexibility HeaKold 

Thermal Shock 

-m to +lam 
No loss of Alternate HeatCold 
Adhesion cyde 

\\'eathering Resistance Slight Chalking 0 8 2  

Moisture Vapor Transmission 1 08 Perms E% 

Weatherometer 
350 hours 

at 36 mil Procedure 8 



TABLE 3. CHEMICAL RESISTANCE Of 
CURED COATING A M  

16 Hour S p o t  Test ASTM Dim* 
CHEMKAL RESULT 
Automobile Brake fluid N 
Animal Urine N 

Battery Acid N 
Bleach 5 
B l o o d  N 
Bunker fuel 1 2  N 
Carbon Tetrachloride N 
'Chloroform N 
Deicing Chemical N 
Ethylene Glycol 

(Anti-Freeze) N 
Gasoline N 
Hydrochloric Acid 20% N 

Hvdrochloric Acid 35% S 
Isopropyl Alcohol N 

Liostick N 
Methyl Alcohol N 
Methylethyl Kevtone 0 
Mineral Oil N 
Motor Oil N 
Naphtha N 

Nitric Acid 10% 5 
Skydrol (Fire retardant. 

Aircraft Hvdraulic 
Fluid) B 

Sodium Chloride 5% N 
Sodium Hvdroxide 40% N 
Sulfuric Acid 25% N 

Treated Sewage N 

Xylene 0 
' C q U r t  N c o g r d  for res1 t w d l s  d Idm under consrun 
unnmron. 
Key: N-NOEffect 

S -Staining of film 
0 -Slight Swell 
B -Blistered 

sealant. Apply detail coats to sealed 
cracks as detailed above. Extend coat- 
ing a minimum distance of 2' on 
either side of all cracks. cold joints or 
control joints. Sheet flashings should 
be provided at locations of high 
movement. 

Base Cork Apply 1% gallons per 
100 square feet of AUTO-CARD II 
polyurethane coating material to all 
surfaces in two coats to yield an aver- 
age 20 dry mils. Extend base coat over 
all cracks, and control joints which 
have received treatment. Install in- 
tegral flashings after base coat has 

cured. Apply base coat same day a5 
prime coat. 

Wearing S u t f m  ctw: Appty in one 
coat, % gallons per 100 square feet of 
AUTO-CARD II coating material to 
yield an average of 8 dry mils and im- 
mediately broadcast properly-graded, 
evenly distributed, hard (6.5 t Moh's 
Scale) 67992 aggregate at the rate of 
15 Ibs. per 100 square feet. When dry. 
sweep off excess aggregate and re- 
coat surface with 1 gallon per 100 
square feet of AUTO-CARD II mate- 
rial to yield an average of 12 dry mils. 
Total system coating thickness aver- 
ages 40 dry mils exclusive of aggre- 
gate. 

Note: For heavy traffic areas such as 
ticket booths, spiraled ramps, turn 
areas, or in other areas subjected to 
extreme high traffic abrasion: after 
aggregate coat and before finish 
coat-apply 1 gallon to yield an aver- 
age of 12 dry mils per 100 square feet 
of AUTO-CARD II coating.and im- 
mediately broadcast an additional 10 
pounds per 100 square feet of aggre- 
gate. When dry, sweep off.excess a g  
gregate and coat surface with 1 gallon 
(12 mils) per 100 square feet of AUTO- 
CARD II coating material. This will 
yield an average 52 dry mil system, 
exclusive of aggregate. 
. Precautions: Although AUTO- 

CARD I1 is rated fire resistant in i ts  
cured state, it i s  a "red label" liquid 
and highly flammable during appli- 
'cation. Extreme caution must be used 
when applying AUTO-CARD II in an 
interior situation where the solvents 
can contaminate the air conditioning 
or ventilation of occupied spaces; In 
confined areas, the best form of pro- 
tection against organic solvents or 
other potentially sensitizing vapors is  
a fresh air supply. For maximum pro- 
tection, it i s  recommended to use 
NIOSH/MESA approved self-con- 
tained breathing apparatus with a full 
face piece operated in a positive 
pressure mode. In unrestricted (open 
outdwr)  areas, i t  is  recommended to 
wear a suitable mask or respirator of a 
type approved by NIOSH/MESA. To 
prevent excessive skin contact with 
the material, it is  recommended to 
use-fabric coveralls and-neoprene or 
other resistant gloves. To prevent eye 
contact, wear a full face mask or 
OSHA-approved 'protective goggles. 
Keep away from heat, sparks and 
open flames. 

6. AVAILABILITY AND COST\-: 
A vaila bility: AUTO-CARD I i 

rems are available through limk. 
applicators nationally and inter- . 
tionally. 

Cost: Costs vary due to variations 
in labor rates, job size and condi- 
tions. Budget quotations available 
upon request. 

7.WARRANlY - 4 4 5 7  e 

AUTO-CARD 1.1 materials and 
workmanship are jointly and severally 
guaranteed, on a single document, by 
Neogard and the licensed applicator. 
The guarantee insures the water- 
proofing performance of .the system, . . 
at no cost to the owner, for a period 
d three years. Provisions also guaran- 
tee the integrity of the system against 
cracking of the substrate up to %6. in 
width; otherwise, no liability is to be 
assumed for defects in the substrate. 
Liability for damage, in any respect to 
the building or contents thereof is  
specifically excluded from this guar- 
antee. 

8, MAINTENANCE 
Good housekeeping procedures as 

generally practiced by the industrv 
will assure years of satisfactory per- 
formance. However, should damage 
occur, repairs are simple, and the 
procedure for them can be followed 
by maintenance men. Areas to be re- 
paired should be cleaned, all dam- 
aged materials removed, the area 
primed and the full mil thickness re- 
placed. Where a regular maintenance 
and cleaning program is  required. 
surfaces may be washed with com- 
mercial detergents or steam deaned. 
All blades on snow removal equip 
ment must be guarded with a ski de- 
vice at each end of blade to protect 
surface from contact damage. 

9. TECHNICAL SERVICES 
Factory trained representatives are 

established in principal cities and 
markets throughout the continental 
United States and factory personnel 
are available for assistance at any 
time. Call area code (214) 353-1689 
and ask for "Technical Service.'' 

10. FILING S Y S W  
SPLC-DATA@ I1  
Swet's Architectural File 

NEOCARD 
Div. of Jones-Blair 

6900 Maple A v e n u e . 0 .  Box 35288-t)a11u, Texas 7SUS-f'honc (Zl4) 353-1689 
Telex No: 7 3 - s  Cable: Neogard Dd 

f' 
(. 

11-881789 
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S u r t r e a t  Concrete Surface.  Pro'tection P r o p e r t i e s  

SURTREAT p r o t e c t s  concrete  s u r f a c e s  from penetration and 
a t t a c k  by inorganic  and organic  l i q u i d  v i a  two mechanisms: 
s u r f a c e  penetration/chemical  r e a c t i o n  and s u r f a c e  c o a t i n g / s e a l i n g .  

The primary SURTREAT c o n c r e t e  p r o t e c t i o n  mode r e s u l t s -  from 
the l i q u i d  SURTREAT formulation p e n e t r a t i n g  the c o n c r e t e  and 
r e a c t i n g  w i t h  the portland cement t o  form an inorganic polymer 
which i s  c h e m i c a l l y  bonded t o  the cement. T h i s  s e a l s  the 
concrete  pores and makes i t  r e s i s t a n t  t o  a t t a c k  by even s t r o n g  
mineral, a c i d s .  The reduced p o r o s i t y  i n h i b i t s  penetration o f  
organic  and inorganic  l i q u i d s ,  but  does not completely r e s i s t  
s u r f a c e  w e t t i n g  o f  the concrete.  

Further a p p l i c a t i o n  of SURTREAT i s  made t o  b u i l d  up a 
s u r f a c e  f i l m  which i s  r e s i s t a n t  t o  p e n e t r a t i o n  by and s o l u b i l i t y  
i n  organic  l i q u i d s .  T h i s  s u r f a c e  f i l m ,  though, i s  not t o t a l l y  
r e s i s t a n t  t o  r e a c t i o n  w i t h  s t r o n g  mineral  a c i d s .  The s u r f a c e  
c o a t i n g  i s  not removed, b u t  changes appearance from a C l e a r  t o  
white f i l m  when contacted by s t r o n g  a c i d s .  

When SURTREAT i s  applied t o  p r o t e c t  a RCRA warehouse 
concrete  f l o o r  s e v e r a l  a p p l i c a t i o n s  a r e  made t o  both s e a l  the 
pores and p r o t e c t  the concrete,  and t o  form a s o l v e n t  r e s i s t a n t  
s u r f a c e  f i l m .  A f l o o r  so t r e a t e d  w i l l  r e s i s t  r e a c t i o n  w i t h - a n d  
penetration by inorganic  a c i d s  such a s :  

Hydorchloric - 3 2 %  
S u l f u r i c  - 98% 
S u l f u r i c  - 50% 
N i t r i c  - Concentrated 

- .  and organic  a c i d s  such a s :  

A c e t i c  - G l a c i a l  

Citric  - Aqueous S o l u t i o n  
A c e t i c  - 5 0 %  

and inorganic.  bases such a s :  

Sodium hydroxide - 50% s o l u t i o n  
Potassium hydroxide - 5 0 %  s o l u t i o n  



The SUR’PREAT s e a l e d  c o n c r e t e  s u r f a c e  w i t h  a top coat  will 
r e s i s t  s o l u b i l i t y  i n  and p e n e t r a t i o n  by the most aggressive  
o r g a n i c  l i q u i d s  such a s :  

Acetone 
Chlorof o m  
T r i c h l o r o e t h y l e n e  
Xylene 
Benzene 
Methanol 
A c e t i c  A c i d  
Dimethylsulfoxide 
Tetrahydrofurane 
Dimethyl Acetamide 

SURTREAT c o a t e d  c o n c r e t e  s u r f a c e s  have not been exposed t o  
every organic s o l v e n t  or inorganic  chemical.  The exposure t e s t s  
run ( a s  summarized here)  have demonstrated a high degree of 
r e s i s t a n c e  t o  chemical  a t t a c k  and p e n e t r a t i o n .  

A ‘condition under s u r f a c e  p e n e t r a t i o n  which might occur 
could be a combined s p i l l  o f  strong mineral  a c i d s  and aggressive  

t r i c h l o r o q t h y l e n e ,  where t h e  a c i d  would a t t a c k  the top coat and 
open the s u r f a c e  t o  w e t t i n g  by the organic  s o l v e n t .  T h i s  
combination was t e s t e d  i n  the laboratory a s  a mixed s p i l l  and the 
c o n c r e t e  s u r f a c e  r e s i s t e d  both r e a c t i o n  and p e n e t r a t i o n  by both 
chemicals.  

organic  s o l v e n t s  such as  h y d r o c h l o r i c  a c i d  plus 

A l l  r e s i s t a n c e  t e s t s  were r u n  on SURTREAT coated surfaces by 
a p p l y i n g  a few drops o f  each chemical and observing i t s  e f f e c t  up 
t o  one hour versus a s i m i l a r  a p p l i c a t i o n  to an uncoated surface.  

S p e c i f i c  r e s i s t a n c e  t e s t s  can be r u n  on any combination o f  
chemicals which may be of concern. 

I f  a s p i l l  does occur on a SURTREAT coated f l o o r ,  i t  should 
be inspected f o r  s u r f a c e  damage and if necessary SURTREAT w i l l  
r e p a i r  the s u r f a c e  c o a t i n g .  

For f u r t h e r  information on SURTREAT chemical  r e s i s t a n c e  
p l e a s e  c o n t a c t :  

Robert A. Walde 
S u r t r e a t  Corp. 
805 William P i t t  Way 
P i t t s b u r g h ,  PA 1 5 2 3 8  
( 4 1 2 )  826-3240 

Besides a p p l y i n g  SURTREAT t o  a concrete  f l o o r ,  SURTRFAT a l s o  
s e a l s  a l l  cracks and j o i n t s  w i t h  a urethane elastomer which i s  
then coated w i t h  SURTREAT t o  p r o t e c t  i t  from s o l v e n t s .  This 
insures  a t o t a l  r e s i s t a n c e  t o  migration of a chemical  s p i l l  from 
the containment a r e a .  

. .  . -  - 2 -  c‘ *’ 0 4 i 



'0 Snechnical Support 
I 

CHEMICAL RESISTANCE CHART ' -4451  E% 

DEGADUR' DEGADUF Test MediJ DEGADUR' DEGADUR' 
330.410.412.510 520 

Acids 
Acetic Acid. 10% 
Acetlc Acd. 30% 0 
Chromic Acid. 20% 
Chromic Aad. 40% -' . 
Citric Acid. 3046 
Formic Acid. 109b 0 
Hydrochloric Acid. conc. 
Lactic Acid. 30% 4 

Nitric Acid. 10% 
Nitric Acid. 30% 0 0 '  
Phosphoric Acid. 40% 
Sulphuric Acrd. 300b + 
Sulphuric Acd. SOW 0 
Alkalies 
Ammonia. 1090 t 

Causie Soda. 50% + 4 

Potassium Hydroriae. 50% 
Sodium Hypocnbriie 4 

Hlscellancous 
4cetoneb 
4mmonium Chloitde . 
4nimal Fats 
sntilreere 
3 en L e ne a 
3utyi AMtatm 
:alcium Chbriae 
:arbon kirachbnde 
:astor 011 

- r\dwuaie Resistance C 

For resistance to other chemscals. please wnlact - 5 s .  

330.4lQ. 412.510 520 
Miscellaneous (coni.) 
CndeoJ  + + 
Dtesel Fuel 
Euulw. 3046 
€thy( h t a u  - - 
Frud Jure$ 
GaSdlfW 0 
Hydrugen Peroxide. 1006 
Hydrogen Peroxide. 3546 
IsopoWl Alcohol 6 0 
Kerosene + 
Linseed 0 1 1  

Melhyl Ethyl Keiona - - 
Mineral 011 
awe Oil 
ParaHin Oil * 
Petroleum * + 
Paassturn Chloride - 
n - P W  Alcohol. -. 0 
San Waiec 
Sodturn Carbonale . + 
W u m  Sulphate + f 

Styrene 0 + 
Turpentine + + 
Tduenm -- 0 
Tn&Jmmihylene - - 
Vegetable Julca 
WMe Spirits 
W- 0 
xvenr d 0 

!ststam - Non-Resisiani 

PHYSICAL TESTS-SYSTEMS 
TYPICAL PROPERTIES O F  DEGADUW-BASED RESURFACING SYSTEMS 
u. s. 

P r O P W  
USDA AoomVar 
Compressme Sirengin 
Tenwb Strengn 
flexural Strengm 
FreereiThaw Resistance 
Bond S t r e w  
Coat!. of Thermal Go. 
Vicat Temperarun 

METRIC 

Test Melhod 

ASTM 0695 
m 0 6 3 8  
ASTM CSBO mod 
ASTM C666 
ACI 503R 
VOE 0 3 W  
DIN 53464 

- Unltr 

pw 
pw 
pw 
PasJFatl 
pw 
1OE-M 
F 

- 33OSL 412RO 412SL 4 t n O  
Ye$ %¶ Ye$ m 
2500.3000 900-1400 5m5500 caoo.jzoo 
500-700 1400-1600 1500-2C00 Um-EaO 
1300-1500 - 2700.2800 25003ooo 
Pa% - - 
S u b s t r a t e  F a i l u r e  ( 2 5 0  p s i  m i  
4 4  - 35 2 8  
122 140 140 140 

51OPc 
No 
2800-3500 
6OO-lOOO 
1500-2200 

n i r n u m i  
2.7 
log 

- 

~~ ~ -~ 

TeslMethod Units 3 3 6 L  412RO 412SL 41nO SlOPC 
USOA A p p m l  - - YeS Yes Yes YeS No 
Propa* 

Tensile Strengtn ASTM 0638 Nlmma 3-5 9-11 3-14 2.5 4-7 
flexural Sirengin ASTMC580mcd Nlmmr 9-10 - %19 17-2 10.tS 
FreezetThaw Resislance ASM C666 PasvFail Pass - - - - 
Coefl. of Thermal €13. VDE O M  1OE-YK 7.9 - 6.3 5 0  4.0 
Vicat Temwraiure OIN 53460 C 50 60 60 60 60 

Compresswe S1renc:h M M  0695 Nlmma ' :7.21 6-10 j 4  -38 >Of5 19-24 

Bond Strength XI M3R Nlmma S u b s t r a t e  F a i l u r e  ( 1 . 5  N I G - . ~  m i n i m u m i  

Coaiing propenies are oepenoenc upon quality ana size d tillen. as weil as aanerence 10 our recommences brmulailons 
Measurements wnauaea ai 684 (20%) and 24hour cure Wnere aWrable. 

f '  048 



PRODUCT SELECTOR GUIDE 

- 
Chemical Storage 
CoflCrete Rehabilitation 
Coolers 

General Application by Area 330SC 412RO 412SL 412TO 510PC 520PD 
Bridqe Decks 1 . 1  I I I I 1 I I I . * I  1 

I .  
0 I 

Dustproofing 
Freezers 
Joint Repair 

! i I * I  
I I . I 

0 I I .  

Kitchens 1 I I . I . 1 1  
Laboratories 1 . 1  . i o ;  I I 
Loading Docks 1 .  
Machine Shops . 
Parkina Garaoes I .  

I I .  I 
I 1 . 0  i ! 

0 I 

Restrooms I 
Ship'Oecks I .  

1 . 1 . 1  I 
1 ! ! I 

General Application by Industry 

Staircases I I : .  

Automotive 0 ) . ! . I  I 
Bakeries 1 . 1  . I  . I . l  i 

. I  
Walls I I .  
Warehouses 

Light Traffic 
Heavy Traffic . 

Wet Areas . 0 

! 

0 I .  
0 . I  . 

Brewenes 1 . 1  
Cheese Factones 1 . 1 .  

I 1 . I . i .  I 
I I 1 . 0 ;  . ! Schools 
! SuDermarkels 
I Textile ; . I  I . ' .  i 
! Wineries i ! .  0 
L 

I . I . !  
0 1 . 1 '  

'1' . I  049 

Bottling 1 . 1  0 1 . 1  I 

Food Processing I 
Fruit 8 Produce I 
Hosoitals I 

I 
I. 

. ) . ! . I  I 
I I . ! .  
1 

- - .  

I MeatPackmg I 
i Photographr i 

I I 
0 I . 1 .  i 

. : e *  i 

I FKlultrv I l 0 l . i . .  1 



F L U R L I N E  CORF,  

. .  c h e mlcal res Is tanco 

M purporo of chrr Tabk io io prosent a gonerd 
oudtno for determining rho rulwlty of wing 
ulbnplsx Beor lbpping in mpecdc S P & ~ O M .  

Recommendaclonr are imw on brh laborstoy 
Md .CWU fleld US.. 

Cdcium tuduo (raturaiw) 
Carwn tetmchlotldo. 7%' 
Chlorobonteno 
Chlomfom 
Chrome acid. IS% 

R-1 ....... ; .. Conlinuour UOO. 

R-2. .  :. ...... Intermi~mturo. 
A-3 ......... .Cc t~~ona~ ,sp~ lago .  
NA .......... .Not Rocommrndod. 
............ Surlrc~ may oibcdr. 

Cakhrm nilfalo. 50% 

UltraPlex Bulletin Page 4 
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Chemical 

. ArrtJldeh\de 
Acetic acid, 20% 
Acclic  id, 300,; 
.Acetic acid. glacial 
Acrt ic an!wdridc 
Acclone 
Acetylene 
Aluminum chloride solutianr’ 
Aluminum suliate soluilons 
Ammonia. anhydrous 
Ammonium chloride solutions 
Ammonium hydroxide solutions 
Ammonium sulfatc solutions 

LAUREN . “FLUOROLAST” COATINGS 
Amyl acelate. ’ 

Amyl alcohol n 

Aniline 
POLYMERS PERFORhl SIMILARLY TO 
VITON,IN FLUID ENVIRONMENTS. Aniline 
DATA HERE IS REPRINTED BY Aniline C 
PERMISSION OF. THE DUPONT CO. 

FORMULATED FROM VITONJLUORO- 

ASTM oil ,Y 1 .\ 
ASTM oil f 3 A, .  

. .  ASTht reference fucl A 
ASTM rrference fucl B 
ASTM reference furl C 

tbrium hydroxide solutions 
8eer 
Eenzaldehyde 
Benzene 
Benzoyl chloride 
Borax solutions ’ 

. . .  

. Products made from VITON’ with a particular i luid also depends Asphalt .4 ’; 
fluoroelastomer are successfully 
used in contdct wi th a great variety 
o f  fluids, in many instances at 
temperatures far higher than are 
practical wi th  other elastomers. The 
choice of prihi”m-priced ,,ITON is . -11 i s  always advisable to test the 

justified by its trouble-free service conditions before specificition: If Bromine, anhydraus liquid A!: 
which saves far more expensive 
maintenance and downtime costs. 

To assist design engineers concerned 
w i th  specifying rubber components 
exposed to severe chemical 
environments, the accompanying 
tabulation has been prepared. I t  
includes evaluations of the fluid and processing are important to the Calcium hypochlorite. 20% 6” 

resistance of VITON versus a 
selection of materials whose 
influences, at various temperjtures 
and for certain exposure times. range 
from virtually no effect on, i o  
complete solution of. products made 
from properly compounded \‘ITO.V. 

LVe emphasize that i t  should be used complete destruction Chloroiorm 
as a guide only. The tabulaticn i s  
based on laborator?. tests ana records compatible Chromic acid. 10-SOoi, 
of actual service periormance. But 
a n  elastomer’s degree o i  c o m p a t i b i l i ~  compatible Copper +!wide sclu!ior.r 

on such variables as temperature, 
’ time, velocity of flow, aeration, 
stability of the fluid, degree of con- 
tact, nature of suspended solids, etc. 

product under actual service . . Boric acid solutions . 

this i s  impractical, then tests should 
be devised which simulate actual 
service conditions as closely as 
possible. Obviously, your rubber 
supplier should be provided with 
complete details on the conditions 
involved, since correct compounding 

success of  any resilient part where 
chemical resistance is  one of the 
service requirements. 

Bi -. . 

Butane ocelalc 
Butyrddehyde . 
Butyric acid 
Calcium bisulfite solution; 
G!cium chloride solutions 
Calcium hydroxide solution< 
Calcium htpochloric, 5% 

Carbon bisulfide 
Carbon dioxide 
Carbon monoxide . 
Carbon tctrachloride A’- 
Castor oil . .. . .  

Chlorine gas. d q  
Chlorine gas. wet 
Chloroacetic acid 
Chlorohcnrcnc 

Chlorosidiosic acid 

Citric acid solutions 

. .  

4 :  
- - Ratine Key - . 

,-!-Little or no eiiect 
&-!+!inor to moderate effect 
C-Severe eiiect. ranging to 

T--No data-liielv to be 

X-XO data-mt  likely to be 

Reg. U.S. Pal. 6 l m .  Off. ? 0.5 1 rt 
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@ ... 

Chcmicrl Rating 

Coppcr sulfJlc solutions A 
Cottonsrcd oil Af3OO'F.) 
Crcosotc oil A(212'F.) 

Dihutyl phthalate B 
Dicthyl schacatc 6 
9loctvl phthalJtc 6 
C?O\VTHERhI A A(2 f 2OF. )  
DO\\'TIiER.\\ A B (400OF.) 
I ni r h lo ro h ydr in C(122'F.) 
I!h!.l acclalc C 
r:hvl alcohol A 
E:hyl rhloridc A 
f:hyl ether B 

' Cvclohcxanc 

C!hvlcnc dicliloritlc A-B(120°F.) 
F:5vlcnc glycol A (2 SOo F.) 
T:hvlcnc oridc C(158°F.) 
f w m  2380 turlm oil (lubricant) , A(392'F.) 
rcrrtc chloridc solutions A 
f ! x x i l i r i c  acid T 
I orm.ildcliydr. 40% A 
formic acid - C(158°F.) 
I ;;f oxt-11 6 
FZEON-11 T(130'F.) 
FREON-1 2 ; 'A-0 
FR€ON-12  :. : . ' ' B( l3PF . )  

. .  . ..,.., c , : ' .  fREON-22  . . 
FR€ON-22  . .  ' . :J X(130'F.) 
FREON-113 ..-,-.:. . . _ -  ?:. A . .  . .  
FREON-113 
fREON-114  
FREON.114 * : . y  T(13O0F.) 
furfural . C(158'F.) 
fyrquel 2 2 0  (hydraulic fluid) A(212'F.) 
Caroline A 
G u e  A 
C Ivce r i n 
n- Hexane A 
Hvdrazinc C 
Hdrorhlor ic arid, 20% 'A 

- ,  . 
. .  

1 :. : ' . . .:-< ; jOOF.) 
. .  . . . a i -  . .  : . . . . 

'.,'*. . :.I :, ' -' . . , * A  . 

A(25PF.)  

Hvdrochloric acid. 209'. N23OoF.) 
Hvdrochloric acid, 37% A(lS8'F.) 
Hvdrochloric acid. 37% B(23U'F.l 
. Hvdrocvanic acid A 
H\droiluoric acid, 48% AQ12°F.) 
Hdrofluoric arid. 7516 - B(l58'F.) 
Hvdroiluoric acid. anhydrous . A 
Hvdrosen A 
H\drogen pcrmidr. 90% A 
H\ drnqen pcroride;90% Cf 27U'F.) 
Hvdropen suliide B f 27O'F.l 
lrooctane A 
lv-propvl alrohol A 
Iworopyf ether C 
!P-1  N-loOOF.) 

Chemical . .  

IP-5 
IP-6 

. IP-6 
Krrosenc 
Kerosenc 
lacquer solvcntr 
lac t i c  acid 
Linseed oi l  
Lubricating oils 
.\!ajincsiurn chloridc solutions 

Rating 

NWF. 

BfSSPF.' 
N l S P F :  
B(4OU'F.: 

C 
A 
A 

A(158°F.l 
A 

AC~WF. 

.\ta&ncsium hydroxide solutions A 

.\torcuric chloridc solutions A 
Slercury - A  
.\\ethyl alcohol A-B 
hlethyl cthyl ketone C 
.\\cthylcnc chloride B(l W'F .) 
Stinera1 oil A 
.\\obi1 XRM 206A 

(aircraft eng. lube) A(3S00F .I 
Saphtha Ai1 58OF.I 
Saphthalcnc At1 76"F.I 
Sitric acid, 70% A 
Sitric acid, 30% - - A  
Sitric acid, 60% *-  A 
h'itric,acid, 70% " - - .  A 
Nitric acid, 70% 
Nitricacid, red fuming . ... . . . B  

:. :~i;< '.. B(1WF.) 

Nitric aceid, red fuming 
Nitrobenzene. :. . :: ; .. -:.:, 6;- : .':. . B . . ,Jz-..: '8' Oleicacid .. 
Oleum, 20-25% 1 1 ' ?.'A 
Palmitic acid - A  

A(21 to F.) Prrchloroct hylenc 
Phenol AQ1PF.l 
Phenol 8 CWF., 
Phosphoric acid. 20% A 

Phosphoric acid. 7070 A 
Phosphoric acid, 8% A 

. ..ii;. Cfl58OF.) 

. .. - .  . .  

AC2lPF.) Phosphoric acid, 60% 

Pickling solution 

Pickling solution 

Pickling solution 

Picric acid A 
Pntassium dichromate solutions A 
Potassium hvdroxide solutions A 
Rdraul 3 1 X  A 
P:ridine C 
CFI-1023 (silicone brake fluid) Af392"F.) 

510 oil  A 
581 water A 
Ckell turbine oi l  307  B09loF.)  

(20% nitric acid. 4% Hn 

(17% nitric acid. 4% H f )  

117% nitric acid. 496 HF1 

A 

A 

C E P F . )  

Chemical 

Silicone grease 
SKYDROL So0 

Soap solutions 
Sodium chloridc solutions 
Sodium dichromate, 20% 
Sodium hydroxide, 20% 
Sodium hydroxide, 46'/1% 
Sodium hydroxide, 46'/2 % 

Sodium hydroxide, 73% . 
Sodium hypochlorite, 5% 
Sodium hypochlorite, 20% 
Sodium peroxide solutions 
Soybean oi l  
Stannic chloride 
Stannous chloride, 15% 
Steam (see water) 
Stearic acid 
Styrene 

smueL 450 

. . Sodium hydroxide, 50% 

Rating 

A 
C 

C(39PF.) 
A 
A 
A 
.A 
A 

CflOO°F.) 
C 

. C '  
A 

e n  5 i~? . )  
A 

A Q W F  ) 
A 
A 

T . I. A 

. BUOO'F.) 
.: 

. -  

Sulfur, molten .. . :- ' At2SO°F.) 
Sulfur dioxide, liquid .. .. .' 

Sulfur trioxide . . . 
. ., . . 

Sulfuric acid, 90% 

Sulfuric acid, 95% . . ACISBOF.) 
Sulfuric acid. fuming 00% oleum) A 
Sulfurous acid ' A  
Sunoco w-820 (EP lubricant) AQOOOF.) 
Tannic acid, 10% A 
Tartaric acid . A  
Tetrahydrofuran C 
Toluene . 8flwF.) 
Tributvl phosphate C012OF.) 
Trichlorethylene A 
7 richforoet hylene Bfl58'F.) 

. Tricresvl phosphate A W F . )  
Triethanolamine . . ' C  
Trisodium phosphate solutions A 
Tung oil A 
Turpentine MSPF. !  
IVater AflS8'F.I 
IVater A(212"F.) 
Xylene A 
X! lene B il 58' F .) 
Zinc chloride solutions A 

CONVERSIONS FOR EXPOSURE TE.\1PERATL.'RES INDICATED IN TABU 

OF. OC. OF. O C  OF. OC. OF. OC. 
1 0 0  38 1 5 8  ;O 230 110 350 176 

392 200 120 4 9  176 80 250 121  
112  50 21: 7 3 0  2 3  1 3 2  -loo 204 
130 54 225  107 xu 1 4 9  

\ : 



Table II-  - 

Impact Resistance 

Z-line coatings are designed to have outstanding impact resistance and flexibility. As these propenies are in- '\ 
herent in the basic urethane polymers, the films are not subject to embrittlement with age. 

Impact tests are run by striking the direct (coated) side and reverse (uncoated) side of the metal panel and 
observing the blister formed for cracking or crazing. 

The  test panels were coated with Chemglaze Wash Primer and one coat of Chemglaze 2451 Gray Coating. 

lest Substrate Coating Thickness Results 

Gardner Labs Impact (Direct) 
Range 0-160 in. Ibs. 

General Electric Elongation 
Range 0.5 - 60 per cent . 

Steel 

Aluminum 

1.5 mils 

1.5 mils 

Pass 160 in. Ibs. 

Pass Wo elongation 

Table 111 
Chemical and Solvent Resistance 

Chemglaze Z-Line coatings show excellent chemical and solvent resistance when used with the correct primer. 

These coatings have excellent salt spray resistance when the metal is primed with ChemglAze Epoxy Metal 
Primer 9965, Wash Primer 9924, or Urethane Primer 9420. 

Chemicals which attack urethane coatings are strong oxidizing acids like nitric and chromic as well as some 
organic acids such as acetic at concentrations of 10 per cent or higher. Also, acids will attack certain pigments 
in the green, yellow, orange and brown coatings. 

r .  ... .vc.:) , 

Chemglaze coatings are softened on immersion in certain oxygenated solvents but recover when the solvent 
evaporates. making them suitable for intermittent exposure to these materials. Test panels were 1!4.' thick sand- 
blasted cold rolled steel. Panels were primed and spray coated with multiple coats of Chemglaze 2252 White to a 
total film thickness of 6 5 1/2 mil. 

--- 
The tests were run by partially immersing coated steel panels in the various test fluids for a period of 30 dayS.1 
Resistance for 24 hours was considered adequate for splash or spillage exposure. Fume or vapor resistance 
was measured by observing the  panel above the test fluid during the  30 days immersion. 

All data are at room temperature 770F (25OC) unless otherwise indicated. 

Code: x - suggested o - not suggested 
Reagent Immersion Splash or Spillage Fumes or Vapors 

Acids. Inorganc - wlth Wash or Epoxy Primer' 
HYdroChlonc lW0 X X X 

35'0 0 0 X 
Sulfuric lo00 X X X 

35'0 X X X 

Phospnorc 1000 X X X 

SO00 X X X 
Chromic 200 X X X 

1000 0 0 X 
Nitric P O  X ' X  X - 

l c o o  0 0 X 



Table 111 (Continued) 
Reagent lmmerslon Splash of Spillage Fumes or V a p o n  

k d s .  Organic - with Wash or Epoxy Primer 

Lauc 10% X X X 
Acek \ 5% 0 X X 

10% 0 X X 
Glacial 0 0 X 

Citric 10% X X X 
Ole= X X X 
Maw X X X 

Ammonium Hydroxde 10% 0 X X 
50% 0 X X 

A m m l a  0 X X 
Sodium Hydroxlde 10% X X X 

50% X X X 

Alkabes - with Wash or Epoxy Primer 

Sans - wtth Wash or Epoxy Primer 
Sodium Chlonde 20% X X X 
Calaum Chlome 20% X X X 
Fe rn  Chlonde 2WO X X X 
Tr isodi um P hosDha le 1 OYO X X X 

Tde Solutlon (160°F) 1 Ofa 0 X X 
%um Hypochrome 1% X X X 

Sea Water (synthetic) X X X 
Sugar Solution 10% X X X 
Water (1WF) 0 X X 

Freon4 3 100% X X X 
Sour Crude Oil X X X 
Chlonne Gas lwei or Drv) 0 X X 

Miscellaneous Chemicals - with Wash Primer 

\ 

Mi~celhneous Chemicals - with Epoxy Pnmer 

Sotvents - with Epoxy Primer 
Aliphatic Hydrocarbns 
Gdsohne 
Hexane 
JP4 

X 
X 
X 

X 
X 
X 

X 
X 
X 

Brake Fluid X X X 
Aromaw 

xvbl X I  X X 

~~ 

Chlormared 
Trichloroethylene 0 X X 
Carbon Telrachbnde X X X 

Mew Alcohol 0 X X 
EVlyI Alcohol 0 X X 

ElhyIene Glycor X X X 
Glycerol X X X 

Akchols 

X 
Ketones ana Esters - 
- Acetone 0 X 

MethM Ethvl Ketone 0 X X 
Ethyl' Acetate 0 X X 

MoceWeous 
Nitropropane 0 X X 
Turpentine X X X 

2Requesl Bulletin No. DS10-7043 for additional information on primen. 
3Freon'- is a regisrered trademark of E.I. duPonl de N e m u k  8 co. InC. 



Table II 
chemglaze' A-Line Coatings over 9922 

Epoxy Primer Exposed 3 Years at 
45O's in South Florida 

/ 

600 GLOSS 
* -  Chernglaze II Initial Uncleaned Cleaned 

A276 White 93 18 * 82 

A382 Black 93 53 87 

PA71 Ligm Gray 92 '8 76 

A571 Aviation Red 92 10 86 

A672 Dark Green 93 22 88 

A771 elue 94 42 87 
~~ 

Omaha Orange 94 74 89 

A971 Yellow 94 n 90 

Flatting 
A-Line coatings may be reduced in gloss by addins 
A170 flatting agent. For example. a 1:l blend of A170 
with an A-Line product will result in a very low gloss 
coating. Additional 9986 catalyst must be added 
when A170 IS use0 (approx. 1 4 %  of weight of A170). 
Refer to Bulletin No. DS10-7066. "Flatting Agents for 
Gloss Control." 

Baking Conditions 
The cure time in cenain applications may be 

by baking. Some typical conditions are 
hown below. 

lSOOF (65OC) - 30 min. 

Clean Up and Stripping -445y I) 

Chemglaze Thinners. 9951 and 9954. xylene and 
ketones. may be used for clean up. Paint Strippers 
which will facilitate removal of cured urethanes are 
available from the following vendors. 

Shelly Andrews Co. "Krano 95" 
3540 North Southport Ave. c.0 

Chicago. IL 60657 

Penetone Cow. . "Pen-Strip" 
Subsidiary of 5061 or NPX 
West Chemical Products. Inc  
74 Huason Ave. 
Tenafly, NJ 076X) 

(312) 671-5100 

Chemical & Solvent 
Resistance of Chemglaze" Coatings 
The following data shown in Table 111 illustrate the 
excellent chemical and solvent resistance of 
Chemglaze A-Line coatings when used with the 
appropriate primer. SLeel panels. sandblasted, primea 
and spray coatw with A276 White to a total film 
thickness or 5 2 1/2 mils were immersea for 30 days 
m the test fluids. Tests were run at 7°F (25OC). 
Chemicals wntch will attack urethane coatings are 
strong Qxiaizing acids like nitric and chromic as well 
as some organic acids such as acetic at concentra- 
tions of 5% or higher. Also. some acids will cause 
color changes in certain green. yellow, orange. 
brown. red and tan coatings. 

2 W F  (93.cj - 20 min. \. ' 

Table 111 4-Li-t 
Chemical & Solvent Resistance of Chemglate' Coatings 

Reagent Solution (Percent) I rn m e rs i o n Splash or Spillage 

Acids. Inorganic 
fi ydrochloric 
Sulfuric 8 Phosphoric 

Acids. Organic 
Acetic 
CitnclLactic 

Alkalies 
Sodium Hydroxide 
Ammonium Hydroxide 

Sodium 8 Calcium 
Chloride 

sdlvents 
- Aliphatic' 

Aromatic9 
Alcohols3 
Ketones 8 Ester9 

Salts 

10 Pass pass 

5 8 -10 
10 

10. 50 
10. 50 

20 

- - 
- 
- 

Not Rec 
Pass 

Pass 
Not Rec. 

pass 

Pass 
Pass 
Pass 
pass 

PaSS 
PaSS 

Pass 
PaSS 

PaSS 

pass 
PasS 
Pass 
PaSS 

Pass 
PaSS 

pass 
pass 

Sea Water (Synthetic) 
Water at 1WF 

- 

1 - Aliphatic Solvents - Gasoline. hexane, JP4. brake fluid 
2 - Aromatic Solvents - Xylene, toluene 
3 - Alcohols - Ethyl, ethylene g l p l .  glycerol 

NOTE: fa11 in methyl alcohol immersion 

ethyl acetate 
4 - Ketones 8 eStes - ketone. methyl ethyr ketone, 
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Commercial Chemical  Company 
:i 
! 

L -. 

1. 

2. 

3. 

PRODUCT NAME 
EPO COAT VA 

MANUFACTURER 

Commercial Chemicol Compony 
1021 Summer St. 

Cincinnoti. Ohio 45204 
Phone: 513-921-8600 

PRODUCT DESCRIPTION 

Multi-purpose epoxy coating. 

BASIC USES: EPO Coot VA i s  on extremely versatile epoxy cooting thot exhibits outstonding durability, 

HI-SOLIDS 
EPOXY 

COATING 

odhesion, chemical resistance, wear resistonce ond weatherability. This cooting performs excellently on concrete, 
wood, metal, masonry surfoces ond os o seal cost for troweled-on epoxy toppings. 

€PO Coot VA i s  used os the base color coot in our Uni-floor line of seomless epoxy floor systems, os it provides 
excellent odhesion to concrete. It olio provider tough, long weoring non-skid cootings when aggregates such os 
silito rond ore broodcost into the surfoce. 

I 

€PO Coot VA i s  used to coot floors, wolls, mochinery and equipment in meot pocking ond beveqoe plants, 
poper processing focilities, hospitals, food processing focilities, loading docks. r i m m i n g  pools ond to provide 
extremely long weor factory safety lines. EPO Coot cures overniQht in most conditions. Treated floors moy be 
opened for light foot troffic in approximately 24 hours. and two to three doys should be ollowed for heavy duty 
troffic. Seven doys should be ollowed for moximum chemicol resistonce. 

LIMITATIONS: Surfoces which ore to be coated must 0) be ot least SOOF, b) be cleon and dry, e) be 

COLOR: White, tile red, brown, light ond dork gruy, light and dork blue, ton. mfefy yellor ond dear, on 

sfructurolly sound ond d) odequote ventiiotion must be provided. 
* 

dondord, marry other colon ore ovoiloble upon request. 

GLOSS: High gloss unless otherwise speafied. 

APPLICABLE STANDARDS: Accepted for the cooting and sealing of f loon ond other stmetwo1 surfocts 

COVERAGE: 

in estoblishments operating under the Fderol Mea? and Poultry Products Insplcrion Program. 

Steel (4 mils) 

Concrete (2 coots) 

Concrete block 
(Scoled or previously pointed) 

4. 

350 - 450 sq. fi. per gollon. 

one thin, penetroting coot. one heovy b d d  coot, 
100 - 150 sq. fi. per gollon toto1 for both coots. 

1 ~ 2 0 0  q. fi. per gallon. 

TECHNICAL DATA 

COATING PROPERTIES 
Viscosity 70 - 100 KU 
Pot Life 24 - 48 hrs. 
lock-free 0~ Time 
Pencil Hordness 3 doys #2 

3 - 5 hn. 

f' ' 0 5 6  

. . - 2 .  c 



was 
Gloss (60" meter) 
Impact Resistonce Oirca 

68x2 1 
100+ 
190 4 in. Ibs. 

, 

CHEMICAL RESISTANCE: EPO Coot VA resists corrosion due to spiIIoge of most generoily used acids, 
olkolies. solts ond orgonic compounds. 

Alkolies: 

Miner01 Acids: . .  Sulphuric ocid, phosphoric ocid. hydrochloric acid. 

Orgonic Solvents: 

Solts: Alkolines, ocid and neutrol. 

Oxidizing Acids ond Solts: 

Water: Tap, distilled, di-ionized. 

Coustic, pot osh, ommonia, lime, modo ash ond others. 

Petroleum, coal tor thinners, turpentine ond others. 

up to 15% nitric, chromic peroxide ond bleach. 

Foods ond Orgonic Compounds: Sugar, minerol oils ond greoses. vegetable ond 
onimol fob and oils. Cheese. Detergent, roop. 

Beverages: Milk, fruit and vegetable juicer. 

5. INSTALLATION 

PREPARATORY WORK: NO primer is required for opplying €PO Coot VA to mort surfaces except metol 
where exireme corrosive resistonce is required. Metal in extremely corrosive conditions should be primed with €PO 
Coot Zinc Rich Primer. Surfaces must be free from point, greose, oil, loitonce, ond other contominotes prior to 
oppllcotion. Thb may be done by shotblom'ng, ocid deoning, mndblosting, scarifying, detergent deoning 6r grinding 
os applicable. New concrete must be free from loitonco, wolers, curing compounds, otc New ancrate moy be 
deoned in the some monner os dd concrbte whom required. 

METHODS: €PO Coot VA moy be opplied by brush, roller or sproy. Concrete and wood surfaces should 
receive o thin, penetroting first coot for moximum odhesim. 

APPLICATION: Two coots of EPO Coot VA ore recommended for most surfoces. When concroto or wood 
ore to be coated. the first coot should be thinned one port mixed coating to one port thinner by volumo. fhinner 
moy be €PO Thinner or Methyl Ethyl Ketone (MEK). 

MIXING: EPO Coot VA i s  mixed one port component A to one p o r ~  component B by volumo. The mixed 
coating should be ollowed to stond (sweot-in) for opproximotely 30-60 minuter. H moy then be reduced OS re- 
quired for opplicotion. Moteriol thot i s  to be brushed or roller cooted will require lhtle or no thinning. 

EOUIPMENT CLEAN UP: Clean tools ond equipment immediately with commerciol grade IOC~UO~ 
thinner or €PO Thinner. 

PRECAUTIONS: Flommoble. Keep owoy from heat. open flame ond pilot liehts. Avoid prolonged con- 
tact with skin ond breothing of vapor or spray mist. Use with odequote ventilation. Keep out of reach of children. 

- .  6. 

7 .  

'@ \- . 8. 

AVAILABILITY- - 

EPO Coot VA is  ovoiloble from: 

Commercial Chemical Company 
1021 Summer St. 

Cincinnati. OH 45204 
5 13-921 -8600 doO Ohio-800-522-5867 
GUARANTEE 

Oh@ - 800-5 22.- 5 8 6 6 

The monufodurer worronts thot the material meeb the specifications listed. 

TECHNICAL SERVICE 
Instollation c r e w  ore ovoiloble diredly from factory when desired, or troined technicol reorescnfoti;es ore 

' 

ovoilobic to assist ond odvise interested personnel in opplicotion procedures ond sphcificotions. 



GARLAND FLOOR CO. 
Epoxy Floors for lndumy since 1959 

k 4 4 5 1  -- 

The information presented in the chemical resistance guide is based on 
judgements derived from laboratory testing and field service 
performance at room temperature. The guide has been prepared as an aid 
to determine the potential value of Chemi-Cote UR-4000 series coatings 
in applications having chemical exposures. No guarantee of results is 
made or implied and no liability in connection with this information 
is assumed. In actual service, floors protected with Chemi-Cote UR- 
4000 series coatings are subjected to splash and spillage, as well as 
dilution effects of wash water, mixing with other solutions, wetting 
and drying cycles, temperature cycling and cleaning procedures. 

The information presented herein should be supplemented by in-service 
testing. Further information regarding exposures-to these chemicals or 
to chemicals not listed in this guide may be obtained by contacting 
Garland Floor Co. 

Rating code 

E - (Excellent) - Continuous exposure for several weeks 
without adverse effects . 

0 - (Good) - Continuous exposure for several days. 
P - (Fair) - Occasional repeated exposure, but floor 
8/8 - (Splash and Spillage) - Accidental spillage and washed at least once a day. 

floor is washed shortly afterwards. 

FOOD CBEXICALS 

Beer.. ................... .E 
Caesin...................E 
Cheese, all....... ....... E 
Butter, Margarine ........ G 
Coffee, Tea;.............E 
Corn Syrup, Oil..........G 
Egg Yolk .................. E 
Fruit Juices.............E 
Glucose..................E 
Glycerine .............. ..E 
Horseradish..............E 
Jams and Jellies.. ....... E 
Ketchup .................. E 
Lard. .................... F 
Lecithin.................E 
Malt....................E 

Mayonaise ................ G 
 milk.....................^ 
Molasse,s ................. E 
Mustard..................E 
Olive Oil.............-...E 
Peanut Butter... ......... E 
Pectin...................E 
Salad Dressings .......... G 
Shortening ............. ..G 
Soft Drinks...... ........ E 
Sucrose (Sugar) .......... E 
Vegetable Oil............G 
Vegetable Juices.........E' 
Vinegar (Household) ...... E 
Wine....... .............. E 
Yeast .................... E 



Acetic - lo%...... ....... E 
20t.............G 
50%.............F 

Benzoic . saturated......E 
Boric . saturated........E 
Chromic - lOb............G 
Citric - 502.............E 152............F 

Fatty..... ............... E 
Fluoboric................G 
Formic - 10%:. .......... -F 
Hydrochloric - 10%.......E 

37%.......F 

Lactic - 20%.............G 
Maleic - 30%.............G 

402.............F 

Malic - 50%..............G 
Monochloroacetic - Sb....G 
Nitric - lO%.............E 

20b.............G 

Oleic. .................... E 
Oxalic...................E 

Perchloric - 30%.........F 
Phosphoric - 50%.........G 

a5b..... ..s/s 

Salicylic ............... -G 
Stearic.................*G 
Sulfamic - 2 5 t . .  ......... G 
Sulfuric - 20%. .......... E 

SOb...........G 
702 ......... S/S 

Tannic Acid..............E 
Tartaric Acid............E 

.. 
ALKALIEB & BALTS 

Aluminum Chloride....... .E 
Ammonium Chloride. ....... E 
Ammonium Hydroxide - 202.E 
Ammonium Nitrate.........E 
Ammonium Persulfate......E 
Ammonium Sulfate.....,...E 
Calcium Chloride.........E 
Calcium Hydroxide ....... .E 
Calcium Hypochlorite-lS%.G 

Copper Fluoroborate..... .E 
Ferric Chloride..........G 
Ferric Sulfate...........G 
Nickel Chloride..........E 
Pot ass ium Hydroxide 

Copper Plating Cyanide ... G 

(UP to 4 0  %)..*E 

Silver Nitrate...........G 
Sodium Benzoate..........E 
Sodium Bicarbonate.......E 
Sodium Carbonate.........E 
Sodium Chloride..........E 
Sodium Glutamate.........E 
Sodium Hydroxide 

(up to 502) ....... E 
Sodium Hypochlorite 

Sodium Sulfate...........E 
Sodium Sulfide...........E 

Zinc Chloride............E 
Zinc Nitrate.............G 

(up to 10 %).  ..... G - 

Trisodium Phosphate ...... E 

k-. .. 
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... -.e-- . . . . .  . -  --._.- .---.- -. .. 
I .  t . ._._ - _ .  . ....... . . -  

Acetone................S/S JP5 Jet FUel...,.........E 
Acrylonitrile .......... S/S 
Amyl Acetate.............G Kerosene.................G 

Benzene..................F 
Brake Fluid (auto) ....... E 
Butyl Acetate............G 
Butyl Alcohol............G 
Butyl Lactate............G 

Lanolin..................E 
Linseed Oil ............... E 
xethanol.................G 
Methylene Chloride ..... S/S 
Hethyl Ethyl Ketone....S/S 
Methyl Isobutyl Ketone...F . 

Mineral Spirits .......... E 
N a p ~ a  .............. .....C 
oils: 

. I  

Cutting ............. E 
Sour Crude..........E 

Carbon Tetrachloride.....E 
Chlorobenzene............E 

Cyclohexanol...... ...... .E 
Cyclohexanone ..'...... .. ..G 
Diacetone Alcohol........E 
Dibenzyl Phthalate.......E 
Diethyl Phthalate........E 
Dimethyl Phthalate.......E 

Ethyl Acetate... ....... S/S Tall Oil.............O;..E 
Tire Exudates...... ...... E 

Ethylene Glycol.. ....... .E Toluene..................G 
Ether .................. S/S Triacetin)...............E 

Cylcohexane ............... E 

Dioctyl Phthlate.........E Skydrol (500 A C B).. .... E 
Ethyl Alcohol............E 

Fonnaldehyde ............. E 
Gasollne.................E 
Glycol Ethers............G 
Glycol Ether Esters......G 
G l y o ~ l  .................. E 
Hydrogen Peroxide - SO$. .G 

Isopropyl 
_ - -  - 

Alcohol........G 

Perchloroethylene;. ...... F 
Petroleum............... .E 

Trichloroethane..........G 
Trichloroethylene ...... S/S 
Triethanolamine.. ........ E' 
Triethylene Glycol. ...... B 
Tung Oil.................E 
 enti tine. .............. E 
Urea.....................E 

Water....................E 
_ _  . . 

~ - - - - - .- 
-Xylene...................G 

-Garland Floor Co. 
4500 Willow Parkway Cleveland, Ohio 44125 

Phone 216/883-4100 * WATTS 800-321-2395 FAX 216/883-3079 
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Garland's heawduty epoxy industrial maintenance 
coatings haw proven effective in providing protection 
to surfaces for a broad range of industrial users 
including: 

Aerospace Industries 
Aircraft Hangers 
Appliance Manufacturers 
Automotive Plants 
Bakeries 
Battery Manufacturers 
Beverage Manufacturers 
Candy Manufacturers 
Canning Plants . . ..:: .. .- . _. .. 

.Chemical Plants . .  

Electronic Industries . . ... . 

.Food Processors . _. 4 ' '  

. .- -,. 
... . 

.. . . .  . .  

. .  

.. Dairies 

. 
. . .. . .  

.Heavy Equipment Manufactu 

..Pharmaceutical Manufactur 

-' Textile Mills . .: : .3  '.!:. .'._ . .  . 

Tobacco Manu fact u rers 

. .  

. :...'.Pulp & Paper Mills . ...j: '-.. . .  

- a '  ' 

. ' .  . 

. . .  .. . . ... . .  . 
. .  

GARLAND FLOOR co. 
Epoxy FJoors For lndustry Since 1959 

4500 Willow Parkway 0 Cleveland, Ohio 44125 
(216) 883-4100 
1-321-2395 

FAX 216-883-9076 



I 

Typical Chemical Resistance Ratings 
E 
G 
F 
OS 
NR (Not Recommended) 

(Excellent) - Continuous exposure for several weeks without adverse effects. 
(Good) - Continuous exposure for several days. 
(Fair) - Occasional repeated exposure, but floor washed at least once a dav. 
(Occasional Spillage) - Accidental spillage and floor is washed shortty aftenmrds. 

. .  
. .  

Rating . .  . . ,  Rating 
Maleic - 30% ...... i ............................ F 
Maleic - 40% .............................. . : .OS 

Acids 
Acetic - 5'5 .................................. .C 
Acetic - I@.% .................................. F 
Acetic - 205 ................................. NR 
Boric - Sat. 30%. ..... 
Bunric - I@,%,. ................................ F 
Chromic - 10%. ............................... .C 
Chromic - 15%. ................................. F 
Chromic - 20%. ...... 
Citric - 9%. .................................. E 
Creqlic. .................................... NR 
Formic - up to 10% ........................... .OS 
Formic - Over 10'5.. ........................... .NR 

. .  . ̂ . . . . . .  

Monochloroa 
. .  
.. 

. . . . . .  
. .  fluoboric.. ................................. . F ... .. . .  r.',;,-.C ......... Heptanoic .......... 

bdrochloric - 15%. ... 
Hydrochloric - 3%. . i , 
Hydrofluoric - 516. .... 
bdrofluoric - lW% .... 
Hyddluoric - 15%. ............................. NR 
Hpxhlorous - 5%. .............................. F 
Lactic - UP IO 2(Y% .............................. F 
Lactic - Over 25%. ............................ .OS 

. _  
Sulfuric - '10% ................................... NR 
Bnnic - Sat. .. i.;. ;:::: ........................ .G. :.:.: 
QQrtaric - Sat. . .: ................ 1 . .  ......... 

. . . . . . .  ... 

.G .. . . . .  . .  

Caustics and Salts . 
Rating Rating 

Aluminum Chloride - 5 o ? c . .  ....................... .G 
Ammonium Chloride - 50% ....................... .C 
hmonium Hydroxide - up to 20%. .................. E 
Ammonium hdroxide - 40%. ..................... . .  .C 
Ammonium Nitrate - Sat. ......................... E 
Ammonium Persulfate.. ......................... .E  
.Ammonium Sulfate - Sat. ........................ .C 
Calaum Chloride . S@%. .......................... E 
Ghium Hjdroxide - sdt. ......................... E 
Glcium kpochlorite - up to 15% ................... F 
Copper fluorobrate ............................ E 
Ferric Chloride. ............................... .G 
Fcrrous Sulfate ................................ .G 
Potassium Hydroxide - up to 40% ................... E 

Sodium Benzoate.. ............................. E 
Sodium Carbonate (Soda Ash) - Sat. ................. E 
Sodium Bicarbonate - Sat. ......................... E 
Sodium Bisulfate - Sat. ........................... 
Sodium Bisulfite - Sat. ... :. ...................... E 
Sodium Chloride (salt). ........................... E 
Sodium Glutamate ............................. .-E 
Sodium Hylroxide - up to 30: ..................... E 
Sodium Hpxhlorite - up to W S ~ .  ............... i ... G 
Sodium Propionate.. ............................ E 
Sodium Sulfate - 10%. ........................... E 
Sodium Sulfide - 20%. ........................... E 
Trisodium Phosphate - Sat. ........................ E 
Zinc Nitrate.. ................................ .C 

E _i 



Solvents and Other Agents 
Rating 

Acetone. ................... : ................ .OS 
AcQlonitrile ................................. .OS 
Aniline. ..................................... N R  
Alcohol (Methyl) ............................. .OS 
Alcohol (Ethjl, Propyl, Isopropyl, Butyl) ............... C 
Amyl Acetate .................................. C 
Beer.. ...................... .: .............. E 
Benzene ................................... .OS 
Butyl Acetate .................................. G 
Butyl lactate .................................. G 
Bromine .................................... NR 
Carbon Disullide .............................. NR 
Carbon Tetrachloride ............................ G 
Chlorobenzene. ................................ G 
Corn Oil ..................................... E 
Cyclohexane. .................................. E 
Qrlohexanol ................................. .E 
Cyclohexanone. .............................. .OS- 
Chlorolorm ...... :. .......................... N R  
Diacetone Alcohol.. ......................... ; ... E 
DieUgl Phthalate ............................... E 
Dimelhyl Phthalate ..................... ;;. .... : . E 

. .  

- 
. Rating 

Kerosene. .................................. .OS 
lanoline .................................... . E  
Lard ........................................ F 
linseed Oil .................................. . E  
Mayonnaise .................................... G 
Methyl Efh$ Ketone.. .......................... NR 
Methyl lsobubl Keione .......................... NR 
Methyhe Chloride ............................ NR 
Milk ....................................... . E  
hlineral Spirits. ...................... : ...... : . .E 
Slustard.. ................................... .G 
%aphtha.. ................ : ................. .; .. F 
Naphthalene ........... . .  ..:. . ;. .................. ..G 
oils - cutting. .. : i-: ............................... .. E 
Oils - Mineral ... : ;..--;;-. .* ..... ..... ... .............. ; . E  
Oils - Kgetable i .I ........ r ; ~  .-.-. . ............. A'. G 
Peanut Butter . :?+?<': y.'?ij.: . i ............ ;. . E 
Perchloroeth\lene Y: ?.?%;~i ................. F 
Phenol - S I .  .................................... i+t.::',. ... ... ....... NR 

hhriatk k i d  - IS% ......... ................. .C 

..r r- .... -. ... - -:. -. 
. i.'." :.;-- -..A+ a,,. ..... 

-+;*- ;:.: GSW. .e...- a:.; 
. .  . .  . . %, *:;.. 8 

. 6' . . _. 
. ... .. I .* 

. .  ........ _- .  

. . . . . .  
Ethyl Acetate ........................ .'. :::. . ; . OS 
Ethylene Ctycoi . .  ..:.c;-::iG 
Ether ........................................ c- . .OS 
Ethylene Dichloride ......................... >;'.I. NR 
Formaldehyde ............................. .: . .G 
Gasoline ...... : .............................. E 
Gtprine E 
Cbxd ...................................... E 
Hydrogen Peroxide - 1006 ......................... E 
JPS Jet Fuel.. ................................. E 
Juices - Fruit. ................................. G 
Juices - kgetable .............................. E 

. . . .  ......................... . .  
- 3  " . -  .. ' 

. . . .  . . . .  .. - . .  

tridrloroe 
Trichloroe 
Triethano 

. . .  . .  . .  
. .  

....... . .  
Triethylene Gbd ........... ... , ....... ;. ........... E ..................................... 

;.v. -. -. 
U r e a . .  .......................... ., ............ E 
kinegar (Household) .... .:'... ................... .G 
M e r  ........................................ E 
Wine.. ..................................... .G 
Xjkne.. ..................................... C 

. . . .  
. . . . .  ..... . -  . 

This is a general guide of the chemical resistance to various agents oi Chemi-Top industrial resurfaqr. The information is based on 
published independent laboratory test results for the basic chemical sltucture of the product. While it is felt lhis informatioa is reliabt 
many iariables exist in actual field cooditions which n y  present a greater attack on the product; whenever possible. a sample should be 
tested under actual or simulated conditions. Please contact the technical department when questionable conditions exist. 



Tnts table has been orecared as a gutde 10 me 
ServtceaDtlity of tne followlng Pennwait products 

PENMTROWEL' EPOXY TOPBIWGS(CE-140) 
TUFCHEM' SPRAVABLE LPOXY(CE:224) 

PENNYROWEL' EPOXY IS SYSYBM(CE-24S) 
YUFCnEk4* GROUT(CE-18J) 

PENNWAL?' YHlM SET ADHESJVE(CE*198) 
PENMIROWEL' EPOXY BRICK MOWTAR(CE-lJY) 

Thls gene'ai informailon .s onere0 as a neio'ul 
sug'gesrlon. Tke res:srance ! a c e  1s believed 10 & 
reliable ana IS casea on !ecorzs of oerformance In 
the ftec and Iacoralory test cata. However. 11 snould 
be recognizes inat !loors ana walls are subjea :o 
varlous degrees o! soiasn an0 soillage of the 
chemtcals Involveo. as bell as tne effects of wasn 
down water In comotnation wltn sanltlzing cherntcals 
ana oiner soiutlons lnierrnlnent wenrng ana arylng 
as well as temoerature also affects me llfe exoec!an- 
cy of the epoxy system BecaLse the variable service 
conamons are beyona the contra of Pennwan. no 
guarantee of results IS made ana we assume no 

r6O0F(7l OC) In the KEY 1s eslabl~snea as :?e 
maximum :emoerature conalltons tor tne oec~,  
Pennwan Emxy Systems uncer 1n:ermtrrenr st as- 
and so111 conalttons 

Excmsures to l6O0F(71 OC) are accecrac e c:- 
tlnuousiy fm 20 mlnutes Too servlce :emoeratu*e e : .  

conttnuous irermal conaltlon IS 1AO°F(600C) or 5 

accoraance twth the KEY rating 
Where ire reslsance oata s s  not !Istea 3' - 

tne oolnton o! Pennwait -av be necessari *L: 
determtce Ire suliabltty 0' '?e ePoxy system c. - 
service teswq The chemcai resmance char: - 2 ,  
be revisea on me Days of !urIr.er resting 

I KEY I 

R A e ~ ~ s a a n t  10 l6O0F(71 'C) Solasn ana Sail  
LR Aeysant to 9OoF(323c) Solash ana Soti 

Rewsant to 700Fi21 OC) Soiasn ana SDI.* 
N Not Aevstam 

. . C Use Caroon Fllled 
Use Nexus Vel  redorcing ClOfh In L F 
syslem 

llabtlrty In connecflon lneremtn I I 

06% g.. ATOCHEU NORTH AMERICA. INC . 3  Parkway. ?hiladetphia. PA 191C2.(215) 587-7185 



4mmoma. aqueous 10% ............... 

Ammoha aqueous 30% . . . . . . . . . .  

A\mmoma. annyarous. ................... 
.Ammomum chloride. carbonate. 
sdaie 5wb ........................ 

Z -.momurn nyaroxide 30% 

t -.-mum niiiaie 50% . . . . . . . . .  

:-nmoniun &:sulfate 50% .. 

Ammonium DnOsDnate . . .  

A-bmowm sulfide solution. . .  

h y i  ace:aie.. . . . . . . . . . . . . . . .  

:%ne 

Awfreeze . . . . . . .  

A q u a  r q a  . . . . . . . . .  ..:.. . 

Sa!lum Chloride. Saiurated . . 

seer . . . . . . . . . . . . . . .  

3evaioenvde 

^>e-ze?e . . . . .  

Leuenesut!omc aua . . . . . . . . .  

5euocc atra ........................ 

Sewne-acond mlxrure. . .  

3 e 2 o v  maride. 

3 e w 9  acetate . . . .  

3ewy1 at- ......................... 

3 e w v  cnlorioe 150 OC .................... 
E cach-(See G u m  twocilorne) 

3 : w  ......................... 

SSric aoa. any ........................ 

5yxnlne Water P O ,  . . . . . . . . . . . .  

2 ; : ~  ace!ae. . . . . . . . . . . . . .  

Bul9  a i m c i  . . . . . . . . . . . . . . . . . .  

R R  

N N  

F I R  

N N  

LR LA 

R R  

R R  

.A LR 

JR NR 

R R  

R R  

R R  

R R  

R 

R 

c ,aoum b:sulhte bquor .... 

Ca:oum inkrate . . . . . . . . . . . . . . . . .  

C a o m  cnlorde 50% ................. 

R 
R 

NR 

R 

NR 

R 

R 
R 

R 

NR 

R .  

R 

R 

N 

A 

N 

A 

R 

N 

R 

N 

3 

R 

R 

.R 

IR 
R 

R 

R 

R 

R 

R 

IR 

R 

IR 

R 

4 

4 
- 

A 

R 

R 
I 

A 

N 

LR 

A 

R 

LA 

NR 

A 

A 

A 

A 

R 

R 

HA 

R 

YR 

R 

R 

R 
I 

Calcium niirate. saiuratea 

Calcium sulfate 

Carbon dioxide 

Carbon d~sutflae 

Carbon monoxlde 

Carbon te!cacnio.rioe . 

Caustic (see Sodium r., ~011ae)  

Chlorinated llme 

Chlorine (dry), 

Chlorine (wet) 600 .ppm 

Chiorme waier 

Chloroacetc acla 100% 

Chloraceiic aod 10% 

Chlorolorm 

ChloronaDnIr.a~ene 

c h l o r ~ t r o t x n z e ~  

Chromic aoa 5%. 

Chromic acia 510%. 

Citric acta 40% . 

Coolant arms . . 

Copper aceraie. saturated 

CoOmr cnloriae. nitrate.. sLii!atc 

Cocage cheese . . . . . . .  

Cononsted 011 . . . . .  

Crescis ... 

Crude 011 . . . . . . . .  

C yctonexane 

Cyclohexanone . . .  

Ochloroethylene. . . .  

Olesec fue~ 

Oielhylene glycol.. 

Oletnyieneiriamlne . . .  

Oimeihylaminoethanol . . 

Cimeinyi brmamioe 

Dinitrobenzene . . . .  

. .  

R i R  j R  ; A  R R 

R R A I R  R R 

A R ' R  ! A  ' R  R 
I 

LA LR 'LA !LA LA LR 

R R * R  I R  ' R  R 

LA LR 'LR LR L A  LR 

. .  
R A R / R  : R  R 



i. ;* CHEMICAL RESISTANCE TABLE N0.2 
Solutions Common to the Pletlng lnduslry Floor 
and Wall Service (Not for Irnrnerslon) 

- 

NOTE: l o p  unke trmpontum for eo+ 
llnuour oervit. b 1a.F ( S O O C ) .  Ex- 
porurrr to 1M.F (7l'C) -0ptrbl0 for 
not mom than 20 mlnutor 

I T 
I .  

I !  
i !  
! i  

/ j  

i t  
I $  

$ 

Aci&oc~@ . . .  .'.. ...... . . . . . . . . . .  ........ I F  

4 I !  

1 :  
I $  
) I  

1 : c  

. I -  

Acid zinc.. ............................. I... .......................... 

Aluminum cngnt dip- I 
I # 41  P~-osonortc aod heat Batn alumabrite 

Concenira:e 141 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i fi 

Aluminum Pckle-Nonhven Al. Alume s...... .. 

coppef LlJIne. copper cyarrde ................................. 

........................................... 

NMe Takedl  Stripper ........... 

7 - 
i : 
$ 
: 
'i c 
E 
1 c 
A 
U 1 - 
F 

F 

R 
R 

HI 

R 

R 

V I  

R 

R 

R 

R 

R 

R 

R 

R 

R 

IR 

R 

R 

R 

1 

9 . 
IR 

R 
R 

- 

! 
! 
i 

1 C 

c 
5 E - 
F 

F 

F 

R 

i I  

R 

R 

II 

R 

R 

R 

a 
a 
P 

P 

1 

I 

R 

I 

I 

I 

I 

I 

R 

R 

R 

- 

1 
a - 

I1 

i! * 
s 
I m 

a 
u a 

R 

R 

a 

cn 
CI 

- - 

R 

R 

NF 

R 

R 

NF 

R 

R 

R 

R 

R 

R 

R 

R 

R 

(A 

R 

R 

R 

R 

R . 
IR 

IR 

IR 

- 

! 

1 2  
! 
C 
? 

: 
I: 

I :  

c 

* - 
R 

R 

R 

R 

HI 

R 

R 

NF 

R 

R 

R 

R 

R 

4R 

R 

R 

13 
4R 

R 

R 

R 

R 

R . 
IR 

IR 

IR 

- 

I 

R 

A 

NR 

R 

R 

NR 

R 

R 

R 

R 

R 

R 

R 

R 

R 

FIR 

R 

R 

R 

R 

R 

YR 

YR 

YR 

- 
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CHEMICAL RESISTANCE TABLE FOR 

High solids Silicon Polymer Lining 
PENNCOAT(R) 401 CE 

The following section contains a tabular listing o f  chemical 
reggentsoin which PENNCOAT(R) 401 waa i-nmersed at a temperature of 
8 0 2 - ( 2 7  C )  for a period of s i x  months, cc-- 

This guide'is intended as an aid in determining the potential 
usefulness of PENNCOAT(R) 401 as a protective barrier against 
chemical exposure, Each application should be evaluated according 
to is particular circumstances and conditions, 

K E Y ;  A = suitable for constant immersion 
B = Suitable f o r  shorter term Containment and 

C = Suitable for intermittent spills when followed 
continual spillage 

promptly with water flushing 
NR = Not Recommended 

Acetic Acid, 101 A 
Acetic Acid, 30% A 
Acetia Acid, Glacial A 
Acetone A 
Acrylic Acid, up to 258 A 
Ac r y 1 on i t r i 1 B A 
Alum 
(Aluminum Potasslum 
Sulfate) 

Aluminum Chloride 
Aluminum Fluoride 
Aluminum H droxide 
Aluminum N x trate 
Aluminum Sulfate 
Ammonia 
Ammonium Bisulfite 
Ammonium Chloride 
Ammonium Hydroxide 
Ammonium Nitrate 
Ammonium Sulfate 
n-Amyl Alcohol (0 Aniline 

t-- 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
C 

E! 
Barium Chloride 
Barium Hydroxide 
Barium Sulfate 
Barium 6ulf ide  
Benzene 
Benzene Sulfonic Acid 
Benzoic Acid 
Black ~i or ,  pulp ~ i 1 1  

Mill 
aoric Acid 
Brine 
Bromine, Liquid 
Bromine Gag (Dry br Wet) 
n-Butyl Alcohol 
Butyl Cellosolve 
Solvent 
n-Butyric Acid 
Butyl Acetate 

Bleach L g. quor, Pulp 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
C 
C 
A 

A 
B 
A 
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E 
cadmium chloride 
Calcium Chloride 
Calcium Hypochlorite 
Calcium Nitrate 
Calcium S u l f a t e  
Calcium S u l f i t e  
Carbon Dioxide Gas 
Carbon Dissulfide 
Carbon Tetrachloride 
Chlorine Dioxide 
Chlorine Gas (Dry 
and Wet) 
chlorine Mater 
Chloroacetic Acid, 50% 
Chlorobenzene 
Chloroform 
Chromic Acid, 1 5 %  
Chromic Acid, 50% 
Citric Acid 
Copper Chloride 
Copper Cyanide 
Copper Nitrate 
Copper Sulfate 
Corn Oil 
Crude O i l ,  Sour 
Crude Oil, Sweet 
Cyclohexane 
Cyclohexanol 
Cyclohexanone 

B 
Dichlorobenzene 
Dichloroethane 
Diesel Fuel 
Diethyl Benzene 
Dimethyl Formamide 
( D W  

E 
Ethyl Acetate 
Ethyl Alcohol 
Ethyl Benzene 
Ethyl Chloride 
Ethylene Chloride 
Ethylene Glycol 

A 
A 
A 
A 
A 
A 
A 
0 
A 
B 

B 
A 
C 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
B 

A 

A 
A 
B 
A 
A 
A 

E 
Fatt Acida 

Ferric Nitrate 
Ferrio Sul fa te  
Ferrous Chloride 
Ftuosilicic Acid 
Fonnaldeh de 

Fuel O i l  

Ferr 1 c chloride 

Formic Ac r d 
G - 
Gas01 ine 
Glycerine 

Y 

Heptane 
Hexane 
Hydrobromic Acid 
Hydrochloric Acid, 15% 
Hydrochlorio Acid, 3 7 a  
Hydrofluorio Acid 
Hydrogen Peroxide 
Hydrogen Sulfide 

I 
Isopropyl Alcohol 

12 
Jet Fuel 

A 
A 
A 
A 
A 
B 
A 
B 
A 

A 
A 

A 
A 
A 
A 
A 
C 
A 
A 

A 

A 

Kerosene A 

L 
A Lactic Acid 

Lauryl chloride ' A 
Lead Acetate A 
Linseed o i l  A 
Lithium Bromide ' A  
Lithium Chloride A 
Lithium Hypochlorite A 
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Ii 
Lithium Hydroxide 

Y 
Magnesium Bisulfite 
Magnesium Carbonate 
Magnesium Chloride 
Magnesium S u l f a t e  
Maleic Acid 
Mercuric Chloride 
Mercurous chloride 
Methyl Alcohol 
Methyl Ethyl Ketone 
Hethy1 ene Ch 1 or i d 8  
r'iineral Spirits 
Monochloroacetic Acid 
Muriatic Acid 

Naphtha 
Naphthalene 
Nitric Acid, 59 
Nitric Acid, 30% 
Nitric Acid, 508 
Nitric Acid/Sulfuric 
Acid 
Nitrobenzene 
n-Octyl Alcohol 

9 
Oils 
Oleum 
Oleic Acid 
Oxalic . -  Acid 

E 
Perch l o r  oe t hy  1 ene 
Perchloric Acid 
Phenol 
Phosphoric Acid, 509 
Phosphoric A d d ,  8 5 #  
Fhosphorous Acid 
Potassium carbonate , 
Potassium Chloride 
Potassium Dichromate 
Potass ium Hydroxide 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
B 
C 

C 
B 
A 

A 
B 
A 
A 

A 
B 
0 
A 
A 
B 
A 
A 
A 
A 

2 
Pot a 9s ium Nitrate 
Propionic Acid 

Seawater 
silver Nitrate 
Sodium Acetate 
Sodium Bicarbonate 
Sodium Bisulfate 
Sodium Bisulfite 
sodium Carbonate 
Sodium Chloride 
Sodium 'Chlorite 
Sodium Hydroxide , 109 
Sodium Hydroxide , 5 0 9  
sodium Hypochlorite 
Sodium Sulfate 
Sodium sulfide 
Stannia Chloride 
Stannous Chloride 
Stearic Acid 
Styrene 
Sugar/Sucroae 
Sul fur  Dioxide 
Sulfuric Acid, 
S u l f u r i o  Acid, 
S u l f u r h  Acid, 

108 
508 
9 8 %  

T 
Tall o i l  
Tannic Acid 
Tartaric Acid 
Tet rahdrofuran 
Toluene 
Toluene Sulfonic Acid 
Trichloroethylene 
Trisodium Phosphate 

Y 
Wrea 

A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 

A 
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W 

Water, Deionized A 
Water, Demineralized A 
Water, Distilled A 

' Xylene 

Zinc Chloride 
Zinc Sulfate 

A 

A 
A 

When significant amounts of trace impurities or combination of 
chemicals are t o  be r e s i s t e d ,  we encourage our customere to test  
a sample under actual  or  simulated use conditions before a f i n a l  
dec is ion is made on the euitabilitp. 

ATOCHEM North America can provide corros ion test coupon9 for 
customere to expose under actual serv ice  conditions or i n  the 
laboratory. 

-~ _. - ~- - _ _  - - .- - - _ _  - -- 

Use this .reference information a s  a guide only. The information 
given is believed to be reliable, but no guarantee is made nor do 
ue assume liability to connection with their  use6 Please contact 
the Corrosion Engineering Department for specific recommendations. 

- 
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I Irnmerson or continually wet sorwce 
R Gesistznt to hter.rnillenl Splash 8 Spill servic9 
N Not Pecommended for Splash 14 Spill service. 
F Fumes only service 
T Tests required for Splash 8 Spill service 
' Where not so indicated (I) tests are required 'of 

I:nrne!&on service 
C Use Carbon Grade 
* Use Nexus Veil reinforcing in LIF Syslem 

CHEMICAL RESISTANCE 
OF PENNWALT 

This table has been prepared as a guide lo the 
serviceability of Ihe followirrg Pennwalt products: 

PENNTROWEL* EPOXY TOPPINGS (CE-140) 
TUFCHEM? SPRAYABLE EPOXY (CE.224) 

, PENNTROWEL' EPOXY UF SYSTEM (CE-245) 
TUFCHEHQ GROUT (CE-IBJ) 

PENNWALT' THIN SET AOHESIVE (CE-156) 
PENNTROWELL EPOXY BRICK MORTAR (CE-137) 

This general inlcrrnalion is olls-ed as a heipful 
suggestion. The resislnrxe Iabk is 9clicved lo be 
reliable and is based on rocords cf performance In 

lhe field and 1abora:ary lest data. Eowivever, it Shouid 
be recognized that i!oors aiid wa!'s are subjecl 10 
various degress 01 splash aiid sp4age of the ctjeln- 
icals involved. 2s well as the ellecls 01 wash down 
water in coTSination wilh sanitizirq chemicals and 
other solutions. lnlsrmittent welting and dryillg as 
well as temperature also af!ecls t1.e life expectancy 
of the epoxy system. eecause (he variable service 
conditions are beyond Ihe conlrol of Pennwalt, no 
guarantee of resuWs is made and :.;e assume no lid. 
bility in connection therewith. 

16Oo(7l0C) in the KEY IS eslabtished as the 
maximum temperature conditions for rhe below lisled 
Pennwalt Epoxy systems under h!ermil!ent splash 
end spill conditions. 

Unless olherwse rated for lin-erisOri(l), expo- 
sures to 1GOoF(71 %) are acceptable continuously for 
20 minutes. lop service iemperature for continuous 

. . .  

. . . . . . .  

Accio:dohyde.. 

Ace!* Aod 5% 
Acetic Acid 5.1006 .... 
Acclic Acd. glaccal. . . . . . . .  

. . . .  

EPOXY SYSTEMS 
thermal condition is 15OoF(6O0C) or In accordanca 
with the KEY rating. 

Where We resistance data is not lisled, or if  in 
the opinion of fennwatt. it may be necessary 10 de 
!ermine the suilabilily of the epoxy system by in-- 
VlC8 testing. The chemical resistance chad may be 
revised on lhe basis of further testing. 

KEY 

1, 16OoF(71 OC) on concrete or steel 
2. lGOOF(71 "C) 4. 9OoF(32OC) 
3. 14OoF(6O0C) 5, 7O0F(21"C) 

EXAMPLES 
I2 Can be used lor immerslon or continuafly mi 

services 10 16O0F(7l OC). 
R2 Can be used for intermittent Splash 6 SpiO 

service to 16OoF(71 OC). 

Acttic ~~~tiyU:?e... . . . . . . . .  . . . . . .  N N N 
3cC!one ..................... R4 R4 R4 

~ c ! V % I ! ~  ............................... R4 R4 R4 
A- acid ................................ U f N 



Calcium nilrate. Q w a l M  ............... R2 
Qr&trn suI'i110 ............................ R2 

........................... R2 
Carbon disul'ide ................................ RQ 
Carbon monoxde ..................... R2 
CarFCn 1~raChlor;de ................ R4 

C8Mk (ssc SOdYn h y m d e )  

Carbn dicxidg I 
ChlorinjICd lime ......................... A2 

Chlorine (dt yl.... ........................ R2 
Chlorine ( ~ 6 3  5UO m... ........... R2 
Chlorinb wa:w .............................. R2 
Chloroace!ic ocld IDOeb... ........... N 
Chloracatic scid 10% .................. R4 

I3 .R2 R2 13 Ra 
R2 R2 R2 R2 R2 
R2 R2 R2 A2 R2 
R4 R4 R4 A4 R4 

R2 R2 A2 A2 R2 
I4 R4 R4 I4 R4 

R2 R2 R 2 .  A2 Ri 

RZ A2 R2 R2 W 
fU R2 R2 R3 M 
R) A2 R2 R2 f 

N N N N I 
R6 Rf R4 R4 R 

...................................... Chiordorm R2 A2 RI R 2 R  
Woronaphlhalcn0.; ......................... 
Chbroniu&nzene .......................... 
Chromic acid 5% ..... ; .................... 
ChrodC acid 5.10% .................... 
CLic sciu 40% ............................ 
COo'j?l bin€$ .................................... 
Capper acewo. safuraled. ,: .. .;-.. .:. 
Qppar chlofice. rilra!e. wlfa!e. ..... 
Cotlap c k s e  .......................... 
Cotionseed a1 ............................ 
Cresols .................................. 
Cruds on.. ................................ 
Cycbhexang ............................ 
Cydot\cxanone ............................ 

R4 
R4 

R l  

R4 
R l  
A4 
FU 

A2 
A2 

R2 
N 

R2 
R4 
R2 

A4 

R4 

R2 
R4 

R4 

R2 

R2 

I4 
N N  
R2 

I4 

I4 

H N  
?2 

!2 
v w  

Ai 

Rd 

W 
R4 

R 2 w  
R4 

R l  

l 3 R l  

R? 

w 

Ri 
R4 

R2 

w 
w 

Died fudl .................................... 
Oielhyiene g'ycd.. .................... 

0 ; e l i y l o n o V ~  ...................... 

R2 
R2 
A2 

'-4457 .. ._._ 

7 

: 
2 ;  i i  
B F  
8 E  
9 s  
-I 

12 R1 

I2 R1 

2 A2 

RZ 

R2 

A 2  

A2 
R4 

R2 

R2 
R4 

R2 
R2 
R2 
R2 
R2 
N 
R2 

i 

2 
ii 

I 
i 
- 
4 '  

3 

2 

1 

1 R: 
2 R: 

Z R: 
i R4 

R1 

R1 
12 R4 
I1 R2 
14 A2 
R2 R2 

I1 A2 

f R2 
N N  

12 R2 

N 
R2 

R2 
N 

R2 
N 
R4 
R2 
R2 

P c 
1 
B 
3 

2 
I 
2 

I 

Adiw Acld 25%. . . . . . . . . . . .  
Alcohd. ethyl ....... ., . . .  

Aluminurn chloride, b!ow 50% ...... 
Numlnum suth:e. sslur31eO . 

Ainldo$ul!onic 8cid.. . . . . . . .  

Ammonia. equeove tm. . . .  
Ammonla. eqbcous 30%. . . .  

Alnmonla. arihydrotri . . . . . .  
Ammonium ctilgricfe, 
corbon~!~ .  or sulfate So%.. . . . . . . .  

Arnrnonlum hydroxide 30% . . . . .  A 

hrnmown nBrQle SO%.. . . . . . . . .  R 
Ammonium gersulrare 5098.. . . . . . .  R 
Ammonium phospliale ... 
Ainmrhurn sulfide solubon. . . . . .  R 

Amyl bce~ate ..................... R: 

Arrili ne..... . . . . . . . . . . . . . . . . . . .  N 

Ai itifrccze ......................... R: 
Aqua regia. .............. 
BMum drl~rido. ururolod . . . . . . . .  R1 
8cor ........... , ...... ,. ....... . . . .  R1 

eenterdenydo. N 
8cn2ew ............................ A2 

Benzenesullonic rcd . . . . . . . . . .  N 
8 0 ~ 0 1 ~  sad ,......: ,. . . . . . . . . . .  R4 
Benzolo alcolrd mixiuw 

$cr:zoyl cldoridb.. .. ,.. . . . . . . . . . .  A2 

BcruVf &o!o!o.. .................... R4 

Bent$ alcohol.. . . . . . . . . . . . . . . . . .  H 
Benzyl tltbdde . . . . . . . . . . . . . . .  R2 
,alcoch (500 Sodium hymchloriio) 

6lood .,.. . . . . . . . . . . . . . . . . . .  R2 

8wlc eod.. . . . . . . . . . . . . . . . . .  R2 

Bromih w o r  4% . . . . . . . . .  R2 
8utyi aco!ato ...................... R2 
Bu!yl &Oh&.. . . . . . . . . . . . . .  R 2  
eulyrlt scd .... ............... N 

. . . . . . . . . .  

CaWurn birulfile ioxn ................. 
Calcium ch:orae ......................... 
CeWm chloride 50%. .............. 

d CelGurn hydroxide ' *  ............... R2 

Catdurn hypochlor%6 '*. ................ R2 

I R' 
R4 
RI 
Al 
R4 

R2 
R4 
R2 
R2 

R2 
R2 
N 
92 
94 
92 
N 
t2 

12 

L 
1 ~ 4  
R4 
R2 
R4 

R2 
R4 
R2 
R2 
R2 
R2 
N 
R2 
R4 
Ri 

N 
RZ 

PZ 

I3 
Ff: 
N 

I4 

N 
13 
R1 

I4 
R4 
N 
14 

A2 
R2 

N 
R2 
N 

R4 

R2 
A2 

R4 

N 
R2 

R2 
R2 

R2 
R2 

R2 
N - 

14 

la 
I4 
N 
R2 

92 

z2 - 

R2 

I4 
R2 
R2 

R2 
N - 



i .  I., 

14 

:J 

12 

A 4  A4 R4 
FS F3 F3 
A2 A2 Rt 

Hydrogcn ~ ~ ' 3 x 1 6 8  53% . . .  .....' 
Hydrogen SUI'& ..................... 
HydroQulr\on! ....................... 
Hyp~hiorous acid . . . . . . . . . . . . . . . .  

If(.? sullj!e. saiu-afed . . . . . . . . . .  

Jet !vel. . . . . . .  . . . . . . . .  

Kcro$ene. . . . . . . .  . . .  

R4 

RQ R4 
F3 F3 
RZ A 2  
A4 A4 

R2 13 
R2 I3 
R2 I3 

- 

I 
8 
a 
w i 
5 

c 

R2 

R 4  

N 
R2 
R2 

92 
R 2  

34 

N 
N 

?2 

Laclic EWO 85% ...... . . . .  R2 
i j rd  . . . . . . . . . . . . . . . . . .  . ....., R 2  
MaCnsiu!n l5;suc!i!e. . . . . . .  . . . .  ' A 2  

M~gncsh~rn c:!criL'e. sa!;!a:ed. . . . . .  A 2  
!dS.sgnesturn suI!a!e. satura:3d. . . . . . .  A 2  

I R2 

R2 
RZ 

R2 

R2 I A 
I: 
R 

I: 

n 
Id 
N 

R, 
R: 

14 

R: 

I3 
I d  
R1 
Ai 
N 

Rd 
N 

13 
R 1  

R3 

?4 

N 
N 
N 

12 

I2 
2 

2 

2 
2 

A4 
R1 

R1 
Ra 
R1 
R? 
N 

A4 

R2 
A4 
R2 

A4 

R2 
A4 

R4 
N 

R4 
N 

R2 
R2 

R3 

R4 

R2 
R2 

R4 
_J 

R2 13 I R 2  
A2 I3 i f f2 

A2 A2 R2 
R2 R2 W 
R2 R2 W 
R2 R2 W 

L R2 
Mjlcie acid, tx!ow 40%. . . . . . .  A2 R2 R 2  A2 
MJcic acid 10% ....................... A 4  A4 R4 R4 
M&$c eqhyaiid8.. ................... R2 R2 A 2  R2 
Mercuric chloride. 6atcrra:ee ............ A4 R 4  R4 A4 

......................... R 1  I3 A2  R2 
Molhacr$lc ecid . . . . . . . . . . . . . . . .  N N H N 
Melhyl acciate ........................... R4 A4 R4 R4 

Mg:tryl amine 40% ...................... R2 RZ R2 R2 
Methyl "CcCrosm' ................... R2 A2 R2 A2 
Mahyi clb*:ds ......................... N N N N 
!dothy cyd:hexemt . . . . . . . . .  R2 R2 R2 R2 
Me:hyl erhyl keiwe ........ 
Me:hyl-nao,ri:lialcne . . . . . . . . . . . . . . . .  R2 A2 R2 A 2  

M@hy!er?e Cr.!gri& . . . . . . . . . . . . . .  N N N N 
M k  R2 If R2 R2 

VC(;n()rat ea ..................................... R2 I1 A2 R2 

Monochl8rotefce w... . . . . .  :.. R I  R 4  R4 R4 
Molor dl ....................................... A2 R2 A2 R2 
Muril;C 8od ............. ............. A3 R2 R3 R3 
Naph(~rcno ................................. R2 RZ R2 RZ 
Nickel chbrae. nilrale'or w!fiile. .. R2 R2 R i  R2 
NilriC md 5% .................... ........ R3 A3 R3 A3 
Nitric ecid (abcra 10%) ..................... N N N N 
Nil& oxide ~ 3 s e s  .......................... N N N N 
Narobenzene ..................................... N N N 

........... R2 I4 A 2  R2 l/loiliyl alcohol ............ 

..'':I-' j A4 R 4  R4 R4 

.............................................. 

A2 R: 
R2 R 

R4 b 
R2 R 
R4 r)r 

13 & 

N ft 

R4 R4 
I4 R1 
R2 W 
A2 R2 
N N 

R2 RZ 
A6 R 4  
A2 R2 
N N 

13 R2 

I3 W 
R4 R4 
R2 R2 
R3 R3 
A2 R2 
R2 R2 
R3 R3 
N N 
N N 

N N 

i3 

R4 
R2 
I4 

A 2  

I$ 
I3 
Ab 

Rb 

R4 

14 

92 

32 

33 

12 

32 
14 

I I  

R2 R2 

N N N  
R 4  A4 

R2 R2 
A 4  R4 

R2 R2 
R4 A4 

RZ R2 
R4 R4 
R4 R4 

N N N  

A I  A4 
N N N  

R2 R2 

R2 R2 
A3 R3 
R4 A4 

R 2  R2 
RZ R2 

A4 Rb 

Gasollne . . . . . . . . . . . . . . . . . . . . . .  

Glycerlrle. . . . . . . . . . . . . . . . . .  

G+ d... . . . . . . . . . . . . . . . . . . . . .  

Glycdc ecid . . . . . . . . . . . . . . . . . . . . .  
Henlanoic eud. . . . . . . . . . . . . . . . .  

G!ycd acctafo.. . . . . . . . . . . . . . . . .  

Hcx3dikrocycIopcnladlcne ........ 
Household ammonia 
(sco ammodurn hyafoxido) 

HyurCyillote aclrl. berow 16% . . . .  
Iiydrocldorlc acid, 16.25%. ......... 
HtdrochlOrie ecid. 26.34% . . . .  
HydrwclilUw ecld. cone . . . . . . . . .  
Hydrobbric ecid .................. C 

Hydrofluoric acld 200.70%. ,. .... .C 

HyUrdlmriC Kid 10-?0% . . . . . .  C 

N 

A? 

R2 

R3 

A4 

R2 
R2 

A 4  



NillOS~sulfuriC acid ...................... h 
Nilropropjone ....................... R 
Oils (S~CCIUAOUC) .................... R, 
Clek 850.. ......................... R 
Ofdurn ................................... H 
C - ~ C  ecle.. ............................. R: 
bxygm ................................ R ;  

Pac~dlrc,3!h~smincl.onzo~tier\gn). . 
Palafen ................................. R: 
r o f c w c  acta.. . . . . . . . . . . . . . . .  N 
Percliic*%!hy;cne. . . . . . . . . . . . . . . . . . . .  A: I 
Poirotc*m ........................... 
Pltgngl. b!!low 5%. ................... 
Plmsgcne .............................. 
PhOSDhOrlC IC d 85% ................... 
Phospnorm Chlorldcs. . . . . . . . . . . .  
Phllhahc anhydride. . . . . . . . . . . .  
Picric acid 5%. . . . . . . . . . . . . . . . . .  
Picric e m  501b .................... 

R: 
R i  
A! 

. A4 
R1 
R1 
R1 
A4 
N 

Pruss;C acid .......................... R2 
Py6d1M ........................... R4 
Ouino'inb w I ~ J I ~ J  ................... R2 
Saccherln sdvtlons.. .................... 
Sa'icyiic aud ............................. 
Son. CGb'l8fed .......................... R2 

.- 

, 
I 
1 

i 
i 
I 

! 
1 

b 
I 
1 

t 

+ 
I/ 

I, 

< 

1 
d 

, d 

: 
! 
1 

f 
1 
1 
4 

N 
m 
R1 
R4 

A2 

R2 
R? 
R2 
R2 

R2 
42 
92 
92 
92 
U 
?4 
u 
32 
14 
I2 - 

Sbdium s$elate. wluralcd .............. 
Sod;um Pichrm:e (acidified) ............. 

I Sodium ct~lorde ...... .,, .................. 
Sodium chloride. carbonate. bar- 
&ns:e. o11csPhble. nilrate. sdlalo.. .. 
S x h m  9ydrcic;ire 50% I' .............. 
Sdium PyWChbr;M. 

S~d;um,:ypocl\lo:ile 27 
w i c ; m  ceroxide So/, ....................... R 
S13rm;c C!jl@ride ............................... R 

C c t o . ~  6 2  C1 ' ......... 

!j!&ric acid, any. ......................... A 
Sugar. sjturoled.. .............................. R 
Sulfur CYoridO ................................... Fc 
Sul!ur Cizxide .............. : .................... R, 
SJluric acid 80% .......................... Rd 
Sulluric acid 98% .............................. N 
Sulfuro;$, stid. becow tO% ............... R: 
Sdur rronochlordo ............... ~ . .  ........ Rc 
Sulfuryl c%oride ................................ Rc 
tannin. ............................................ R i  
Tar. ter c3s ............................ ; ........... R4 
Tad& o c d  cold sarur~ ld  ............. R1 
THradi!3wttuw .............................. N 
TelraCh':rOrr.ethanO .......................... N 
Te:roh)@ofuren ................................. . R4 

Wueccrvlfordc ec;d ........ ....... ~ ........ R2 
t r * k h I ~ r c b c ~ i ~  acid .......................... N 
Tr ichlor celh yens. ............................... R4 
TriClhj-jfjrnin8 ................................ R3 
irisdim c:mOhale ........................ R2 
twpentih .................... : .................... R2 
Urca Z'rb ....................................... R2 
%in8 .............................................. R2 
V q e ~ s b ; e  oil ...................................... R2 

- ioluene .............................. / ............. R 1  

Kncgar ............................................... R2 
'aa:er. 'itsh ........................................ R2 
W ~ W .  6;:iUod .................................... R2 

......................... R1 

t-, :.. 

RI 
34 
I4 
14 
H 
14 
11 
11 
H 
4 
12 
1 
4 
1 
I2 
I2 
3 
3 
1 
I 
2 
- 

R4 

R4 
I4 
N 
ti 
R4 
92 
92 

ti 
14 
?2 

13 
I4 
u 
I2  
3 
4 
3 
3 
1 
I2 - 

f 
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CHEMICAL RESISTANC€ TAf3LE NO. 2 
Sofutlons Common to the PlRtlng 
Industry Floor and Wall Service 

Acid Copper .......................................................... 

......................................... . Ac!d Zlrr: . . . . . . . . . . . . . . . . .  

Star$ bright c [: - 50% f!i!::C. 50% S d W &  ......................... 
Cadmium bri$t 313 -' 

wllh nilw acz silh Kcnven CORvefSiM addilie ............... 
Cadnrium ploliq bath. ............................................ 
Ca!olume L Cadmvrn CYJI;J~ blh. .  ................................... 

Chrome plaliec bath - 
Chranium .................................................................... ;.. 
Cooner F luorc!mace ........................................................ :C . 
Copper Cum. Coocer evJ.ije ........................................... 

approx. 45 02 CR lo 6s.:" 45 02. Wlfurk ........................ 

Copnor plotirg bz:h - 
cygnide mik e625 AIIicc PcxarCh addilhm ..................... 

Copper ptatimg bah - 9% $t cyanide ............................... 

N 
N - 

- 

1 

i 
t 
z E 
E 
3 
9 
5 - 
I: 

I: 

l i  

li 

4 

!1 

,a 
5 

2 

2 

2 

2 

2 

R 

2 

2 

2 

I- 

2 

2 

2 

2 

2 

5 

1 

N - 
Cormion Eng'ccering Oepment Three Parkway. Plrdaddphia, PA a102 (215) 581-7185 

075 



CB-233 ' 
4/81 

MMIW RESISTANCE OF 
URETHANE ASPHALT -S 

Key: R - Resiatant 
NR - Not Redatant  
c - Conditional 

Acetio Acid 0 to 2 5 %  
Chromic Acid 0 to 3 5 9  
Citric  Acid 0 t o  35% 
H drochloric Acid 0 to 35% 

0 to 359 
Oleic Acid 
Phosphoric Acid 0 to 35% 
S u l f u r i c  Acid 0 to 359 

N x tric Acid 

B 
a :::::a: 

Carbon Tetrachloride 
Ethyl Acetate 
Ethylene Glycol 
Methyl Chloride 
Methanol 

Toluene 
Xylene 
Water 

Propanol 

R 
R 
R 
R 
R 
NR 
R 
R 

m 
N-R 
NR 
NR 
R 
NR 
R 
R m 
NR 
R 

Aluminum Hydroxide NR 
Calcfum Hydroxide Saturated R 
6odiuPr Hydroxide 0 t o  354 R 
Aluminum chloride Up t o  35% C 
Ca1ciu.a Chloride Up t o  35% R 
C8lCfU Sulfate  Saturated R 
Hagne6ium Chloride 0 t o  3 5 t  R 
Potassium Chromate 0 to  3 5 t  R 

sodium Chloride Saturated R 
Sodiwn Phosphate Saturated R 
Sodium Sulfate  Saturated R 
Ammonium Nitrate R 

sodiuza Carbonate 0 to  354 R 

Chemical resistance was determined by h m r d O n  in CI solution of the 
listed chemicals f o r  one year a t  1 3 3  d e g J  (55.5 deg, C). If the 
urethane asphalt membrane eamplee which were bmeraed in solution 
did not have significant weight gain or not phyeically effected by 
the solutions, they were deemed recommended for immersion in t h a t  
particular environment. 



CORROS 1 ON ENG 1 NEER 1 NG DEPAR W N T  
TELEX: 831 -41 5 
( 2 1 5 )  587-7185 

CE-239 
1/85 

I 

CHEMICAL RESISTANCE OF PEKXALT V f H n  ESTER HORTAR 
MD PEh%TROUR, VINYL ESTER L/F SYSTM-SILICA 

The 9aneral information i r  ot forrd  a8 r k a a l p l u l  ruqqertion and 
i s  b a r d  cn t e a t 8  bollovod to br r e l i s b l o .  $0 guarantor ot 
r e s u l t 0  i d  .mde and VI b8eumo no l l s b l l l t y  i n  c e n ~ o c t l o n  t5orr- 
v i t h .  
or wish mor0 d e t a i l e d  l n f o m t l o n  re . j srding r l foctr  of tempera- 
t u r o ,  Concrntca t l en  or mixed c5enlcsl  a n v l r o m e n t s ,  ploaoa g o t  
in t e a c h  v l t h  u8 .  

xt you havr  4 rpoclilc problem not ccvrtrd ln t h i o  char t ,  

CHEMICAL H h X  CONTIlWOUS SERVICE 
:rmwrrturr ( ' t )  

Acrt ic  Acld 
Acotono 
W i p l c  Acld 
Aluminum Chloride, brlov SO$ 
&ranonla, rquoour 109 
knmonla, rquooua J O I  
krrmonir , anhydrous 
Lwnonlum Chlorldr, CarbonAts, Sulfite S O 1  
Amonium itydroxidr 2 0 1  
h o n l u m  Nltrato, up to 501 
Anllfnr 
Anttt ccexr 
Bort 
Bonteno 
Bonioyl Chlorido 
Bleach ( 8 4 0  Sodium H y p o c h l o r l t r )  
Bload 
Brine (so0 Sodium Chlorldr) 
Boric Acld 
Butyl Acrtrto 
Calcium Chloridr, up to 508 
Ca lclum Hypchlori tr 

Carbon Dirulfldr 
Carbon Te trach~orldo 
Chloroforn 
Chlorlno (Dry) 
Chlorinr (Met) SO30 ppm 
Chlorlno Witat 
Chromic Acld, up to I S I  
Citr ic  Acld, up to 4 O I  
Coppor Chloride, Nitratr o r  S u l l a t r  
C O t t A g r  Checre 
Cottonmed Oil 
Crud. 011 
Cyclohrxanr 
Cyclohtxanone 
Dirrel r u t 1  
Dir thy lrno  Glycol 
blathylrnetrlbmlne 

C a U B t i C  (DO0 S o d i u m  RydcOxidOl 

210 
Not rr cmmendod 

180 
210 
210 
100 
210 
210 
100 
210 

7 0  
90 

120 
100 

90 

210 

210 
80 

21 0 
100 

Jot rocom.endsd 
l o o  

Not r ocomondrd 
210 
210 
110 
150 
210 
210 
210 
210 
21 0 
150 

9 0  

- 



G U G -  5 - 9 1  P l O N  9 : 4 2  P E T R O - C O M  C O R P -  L K W D -  
P . 0 7  

'a 
I 
I 

B 

D 

- 4 4 5 7  a 

i ulp 

Kero a o m  
Lactic Acid, up t o  838 
Lard 
Waloic Acid, up to 40b 
Haloic Anhydride 
Methyl Alcohol 

Methyl Z t h y l  Itotono 
Milk 
Mlnotrt O i l  

Muriatic Acid, ma Sydrochloric Acid) 
Nickel Chlorido, pitrrto or Sulfrto 
Nitric Acid, 5 to  401 

xe thy1 " Collo~olvo' 

WtOt (84a crude Of11 

Nitric Acid, bdbu 5b 

Nitropro ana 
oleic hc P d 
oreurn 

Fotchloro8thylrno 
. Oalarqonic Acid, m y  

Phenol, below S t  
phoaphorfc Acid, up t o  8 S t  
'Phthalic m y d r i d o  
Potarrrim Cbloribo, Nitrate 
P o t a r ~ i u  Hydraxido, below 

I .. q *  

or S u l f a t e  
1st 
C t 7 r  

7 0  
100 

80 
210 
210 
160 - 
2 i o  

No't rocomanbed 
i s 0  
100 
21  0 

180 
210 
100 
210 

Not ru==+ndd 

250 
210 

Not roco=mndod 
160 
100 
180 
180 
210 
210 
250 
IS0 
70 
90 
70 
210. 
250 

. .  

210 
180 

80 
70 

210 
Rot rocomondod 

210 
100 
120 
210 

70 
210 
100 

130 
210 1 .  07.8 



4 

210 Salt, Saturated Solution 18 0 
Sodim Bicagmnate 180 
Sodium Carbonate 210 

Sodium Nitrate 210 
sodium Sul fa te  210 
sodium Sulf tde 180 

Sodim Chloride 210 

Sodium Hydroxide, below 2 s t  
Sodium Hydroxide, 25 t o  s o t  
Sodiutd Hypochlorite, up t o  6 t  C 1 2  

150 
180 
160 Sodium HypOchlOrItO, 6 t o  2 7 t  Stearic  Acid 210 

S u l f u r  Dioxide 210 
S u l f u r i c  Acid, below 40% 210 

Sulfuroug Acid, below 1 0 1  120 
Sugar, Saturated solution 210 

Toluene 100 
Tolueneaulfonic Acid 8 120 

Trichloroacetic Acid 210 - Triethanalmin.  120 
Trisodium Phosphate, any 210 
Urine 210 
vegetable o i l  210 
vinegar 210 
Mater,  Fresh 210 
W l t e t ,  Distilled 210 
Xylene 120 

Sulfuric Acid, 40 to 503 
S u l f u r i c  Acid, S O  t o  7 0 1  Sulfuric Acid, 939  Not recomrnded 

Tetrahydrofuran Not recommended 

Trichlotoca thyleno Not roeomended 

180 
160 





CHEMl CA LS 
Acetaldehydo 
Acetic Acid, under 
Acetlc Acid, Glacial 

Acetic Anhydrldo 
Aco t O M  
Acetono 011 

Acctyl.6romida 
Ace tyl-ChIorib 
Acotylrno- Oichforldo 

Acetyl Sslitylk Acid 
Aluminum Bromidr 
Aluminum ChlorMe, Sulfate 81 Alums 

Aluminum Fluorido 
Ammonium Bromide 
Ammonlum C~bona io  

Ammonium Chlorido, Sulfrtr 
Ammonlum Fluoride 
Ammonlum Hydroxicia - 

Ammonium Nitrrtr (Neutral Solutions) 
Ammonlum Persulfm 
Ammonium Phosphawi 

Ammonium Sulflde 
Ammonium Tungstbts 
Amyl Acetate. Alcohol 

:%: Xydrochlorido 
Antimony Chloride 

Anthony Potasslum Tattiate 
Antimony Oxychloride 

Aqu8 k g 1 8  

- 
( 

. 

('0 
c 

R A R A R R R R ff 
R R R R R R A R R 
R R R R R R R IYR NR 

R . NR NR R R R NR N A  
R F1 A R R NR NR NA NR 
R R n R R NR NR NR NR 

R R R A 
A R R 
R NA NR 

! ! A  
R A R 
R R A 
R A R R R R 

R R R A R R A A - - NR NR R R 
R 
R R R 
R A A R R R R A R 

NR NA R NR R NA R NR R 
R R A '  R R NR N A  NR NR 
R R R R R R R NR NA 

R A R R R R R .  R R 
N R  NA R N R  R # R  A NR R 
NR - A  R R R NR NR NR NR 

n R R R R R A R R 
R R A n R R A R R 
R R A R A R R R R 
R R R CI R R f f  NR NR- 
R R R R R R R R R 
A R R R R R R NR N R  

R NR NR A R NR NR N R  N R  
R A A R R R R A R 
R R R a R R R A R 

R R R A A R R 
R R R R R R R R R 

R 

R NR NR NR NR NR NR NR N R  

A 

TmP 

f '  0 8 1  



Arsenic Compounds, Neutrsl or A d d  R R R R R A R 
h l u m  Chloride R R R R R R R 
Barlum Hydroxide NR R R R R NR NR 

h l u m  Sulfid~ A R R R R NR NR 
R NA NR Benzrldehyde-Neutrsl or Acid R R R R 

Benzene (Bantoll R A R A R R R 

8enrene Sulfonlc Ac;d (or Chloride) R A A R A R R 
Benzoic Acid R R R R R R R 
Benzyl Acetdto R R A A R NR R 

Benzyl Alcohol R R A R R N R  NR 
Benzyl Chlorlde R R R A R R R 
Borlc Acld 5% A R R A R R R 

Bromlnr R NR N R  NR N R  NR NR 
Bromlne Woter, Saturated R R A R R R A 
Buten01 R R A R R R R 
8utyl Acetste A R R R A R R 
Butyl Carbitol R A R R R NA NR 
8utyrlc Acid R A R A R R R 

Calcium Chlorido R R R R A R R 
Calcium Hydroxide kR A R R R NR NR 
Calcium Hypochlorite R N R  N R  NR NA N R  NR 

Calclum Nitrete (Neutral Solutlond n R R A R R R 
Calclum SUlfJt, R R R R R R R 
Cirbw Bisullidr R A R R R R R 

CJrbon OlOXid# R R R R R R R 
Carbon Oxychloride (Phosgene) R R R R R R R 
Carbon trtracchlorldo R A A A A R R 

Caustic Soda & Potash 25% NR R R N R  R NR NR 
A R A R R R R 
R R R NR NR NR NR 

Chloroacetic Acid la 
Chloral (Trkhloroacctic aldehyde) 

Chforbenrenc R R R A R R R 
Chlorlne Oioxide, Water Solution 3 NR NR-- NR NR NR NR 
Chtorinr. Liquid A NR NR NR NR NR NR 

R R N9 NA Chlorinr, Gas R NR NR 
Chlorlne Water, Saturated R R R R R R R 
Chloroform - R  R R A - A  R R 

Chloronaph thalene R A R R R NR NR 
NR NR R R NR NR Ch lo r mu I f o n ic Acid R 

Chrornlc Acid log A NR NR NR NR NR NR 

Chromic Chloride R A A R R A R 
Chromium Potassium Sulfatc R R A R R A A 
Cit& Acid R R A A R R A 

Copper Acetate, Chlorida & Sulfate R R R R R R A 
Copper Nitrotr (Neutral Solutions) R R R R R A R 
Crasd R R R A R NA NR 

-- 

- 

/ 

L-- - 

0 I ,  -* 

- 

. 

_--- I__ 



R 
R 
R 

A 
R 
R 
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Ethor 
Ethyl Amtito 
tthvl Alcohol 

E thylamine 
Ethyl Bromido 
Ethyl Chloride & Ethylene Dichloride 

~~~ - 

Ethylene Disulfonic Acid 
Ethylene Oxide 
Ethyl Ether 

Ethyl Sulfate 
Ethyl Sulfurlc Acid 
Fatty Acids 

Ferric Chlor*de. Nitrate. Sulfrra 
Fcrri. 6 Ferrocyanides 
F luobor ic Acid 

Fluorlne Gas Anhydrous 
Fluorilicic Acid 
For malde h yda 

Formic Acld & Cornpoundr c@ Gall ic Gtycel Acid Monoaoctatc 

R 
R 
A 

R 
R 
R 
R 
R 

NR 

t4R 
NR 

A 

A 
R 
R 

R 
NA 

A 

R 
R 

NA 

NR 
NR 
NR 

R 
NR 
NR 

A 
R 
R 

R 
R 
R 

A 
A 
R 

R 
R 
R 

A 
A 
R 

- 

- 

- 

- 
- 
- 

- 
- 
- 
- 

- 
- 

R 
R 

NR 

R 
NR 

R 

R 
A 

.A 

i 

-NR 1 NR NR 

R R RR i N: 

R !  A 

f: 
~~ ~ 

Hydruina Sulfate 
Hydrlodlc Acid 
Hydrobromlt Acld 

1 N A  
NR NA 

R l  R 

A 
R 
R R A 

Xydrochlorlc AcM 
Hydrocyme Acid 
Hydrofluoric Acid 50% 

R : I !  NR 

'x-pp NR N A  NR 

- 

Hydrogen Peroxide 1% 
Hydrop Peroxldr 109) 
Hydrogen Peroxide 25% 

Hydro an Sulfide 
Hvpoc\loraur Acid 
lodim 
Iodofom 

Lead Chlorldo 

Lead Niltaro (Neutral +.Mona) 
V nerium Chlorido, N~trato, Sulfate dele Acid & Compounds 

Manganese Chlorlde, Oxlder & Sulfatos 
Mercuric Chfor id. 
Methanol (Methyl Alcohol) 
Methvl Awtrrr 

_ _  - Lactic Acid & Compaunda- - - - 

N! I NA NR NR 

q-2- NR NA 
R 
A 
R - 

NR 
A 
R 

- 
A 
R 
R y 

R R 
R 

R 

NR 

R I/lli~ R 

NA R R 

R 
R 
R 

R 
A 
R 

A 
A 
A 

R 
R 
R 

- 
- 
- 

R 
R 
R 

R 
R 

NR 

. R  
NR 
NA 

R 
R 
R 

- 
- 

- 

A 
R 
A 

R 
A 
R 

. -  

R 
R 
A R N A  

R 
FI 
A 



Flaph thalcne (Sulfonitcd) 
Nauhthalenesulfonlc Add 

Naphtholsullonlc Acid 
Nickel Chlrotde & Sulfato 
Nitrlc Acid 5% 
Nitro bon ze ne 
Nltrogen Oxldcr 

Nit rop he no1 
h( itrot olucno 
Oils - Vegetable, Minerd, Animal 

Oleic Ac;ds 6 Compounds tErterr) 

Par adimet hylamlnobentophcnone 

Paraffin Wax 
Perchloric Acid 25% 

~ Phenol 120% Sdut iod  

Phenol Sulfoscidr 
Phosphoric Acid 
Phowhorour Brorntd8 

Phosphorour Chlorldo 6 Oxychloride 
PhthaJic Acid 
Picrk Acid 5Og in Water 
Potassium 6ichromrtr 

Potassium Carbonrto 

Potasslum Chloride. Nitrrto, ulfrto 
Potassium Chtorrtr 

Potassium Cyonido 

pot arrium Ferri & F etro Cyanide 
Potassium Hydroxido 56 
Pot assiurn Ox a taco 

~otasriwrn Perrnanganau la 
Potailurn Perrulfatr 6 Sulfate 
Po taisiurn Par ox idr 

Pyridine 
S~llcylic Acid 
Selenium Compounds-Acid or Neutral 

Silicon To I rachlorlde 
Sodium Acetat8 
Sodium Bicarbonate 

Sodium 8hlfat0, Bitulfito 

N; trogl y ce r ine 
- 

---, --- 

Okalic Acids 6 Compounds 

- 

. Potassium Bromldr 4a 

a.P 

5% 

Sodturn B ; C ~ ~ O W  5a 
Sodium Crrbonrto 18% 

'OK U P  to 40% a t  160'F. 

R R R R R R R 
A R R A A R A R R 

R A R R R A A '-;- 

A R R R R R R 
R NR N R  C C NR NR 

R R A R A R A NR 
R NR NR NR I NR NA NR 
R NR NR NR f NR NR NR 

R R NA A NR NR 
9 R NR NR N i  I N: 
R R A R R R R NR NR 

A R R R R R A R I R  
R R R R R R R R R 
R R R R A R R NR NR 

R A R A A R A NR NR 
R NR NR NR NR NR NR NR NR 
R R R R A NR NA NR NR 

R R R R R R R 
R R R R R R R R 
A NA NR NR NR NA NR R R 

R R A A R R R R R 
R R R R A R R 

R 

R 

R R R R R '  R 
R R R R A R 
R R R R R R 

R R A R A R R 
R R R R R R A 

NR A R R A R 
R R R R R R R 

NR R R R A NR NR NR NR 
R R R R R R R R R 

R R A R R R R R A -  
tR R R R R R A R R 

N! I N R  N R  

- 

NR R R R R R R NR 

- .  

NR NR NR A R N R  NA NA ' NR 
fl R R R A A S NR NR 
R R R R R R R R R 
R A R A R R R R R 

R R R R A R R R A 
R R A R R R R A R 
R R R R R R R 

R R A R A A 
R R R R 

NA R A R 

TeJt higher cwcenfrations and 
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CHEMICALS 

Sodium Chloridr, Nitrate 
Sodlum Chromato 
Sodlum Chloro~ullon~to 

Sodlum Hydroxldr 25% 2 

Sodlum Hypochlarita 
Sodium Oxaleto 

Scdlom Sulfato 

Sodlum Tartrate 
Sodium Th loiul f at e 
Stauk Acid 

Sulfurlc Add 7@ @ KIOoc 
Sulfur Chloride 
Sulfur Molten 

Sulfurous Acld 
Sulfur Oxldor 
Sulfuryl Chloridr W f u r  Oxychloride) 

Tartaric Acid & Compounds 
Te trachloroot hano 
Tin Chlorlder 

Tin Sullater 
titscrlum Chlorides. Sulfato 
Toluene ( foluoll 

Tolusnesulfonic Acid 
Trlchlorodcetic Acid 
Trlchloroet h y l r ~  

Trisodium Phosphato 
Urea 
Urlc Acid 

Xylene (Xylol) 
Zinc Chloride. Ni t r r ta .  Sulfats 

c 

- 

Sodium Peroxtdo 5% 

Sodlum Sulfide . 

R R R R R R R R 
R R R R R A A R 
R R R A R R R R 

3- 

NR R R NR A NA NR NR 1 
N R  NR NR (YNR WR NR NCI NR I 

A R A A R A R R 

R R R R R R R R 

R R R R R R R A 
R R R A R R R R 
R R R R R R R * R  6 

A R A R A R R * R  
R NA NR R R R A R 
R A A R R R R NR b 

R R R R R A CI R 
R R A R R R R R 
R NA NR NR NR NR NR R 

R R A R R R R R 
R R R R R A R NJR h 
R R R A R R R R 

R R R R R R R R 
R R R R R R n A 
R R R R R R R NR k 

R R R A R R R R 
R R R R R NR NA t N R  SN 
R R R R R R R NR lu 

tNR R R R R NA NR NR N 
R R R R R R R R 
R A R R R A R A 

R R R A NR N 
R R R R R 

R 
R 

NR N A  NA NR NR NA N R '  NR r 

t NR R R M 1  R NR NR NR r 

8 



Sun@ cheqicol rer lpncs  with reduced physical rtronglh 
abovr 760 F, (398 CJ 

* *  See separate table# for polyester and epoxy moctars 
Pennwalt K14@Mortrr hev similar themicd rnlstancer 
toCORLOKd9 B Mortar tnd HB@Mortar With ¶om0 
exceptions. CWk with your Psnnwtlt repreicntatlve fat 
ipdclflc chemlcd rtrlstancsl. 

CORLOK 8 Mortert should be tested 
for reslstanc8 In I %  range. All Mortorr resistant in 10% 
and 26% range, 

@ Resistant uo to 40% at 16QP (7loC), Test hi@\tr 
Cmcentrationr tnd ternmratur&. 

S Up to 2% conctntrotion, 
a limited rcrlstony bt  4!% conctntrrtlon. 

Resistant to 100 F (38 C). Test for higher temperatures. 

# * a b  

A Strong O X l d i t t r r  must not k iddad brcwce elemental 
brmirrc would be freed drrt wculd mrk, 6# rating of a 
resin mortars Not Rcrlrtmt. 

I Pdycsur Mortar prokbly relitant to b d l h g  pdnt In 
811 three cmantrrtlmr. Epoxy topplng, mry be con. 
iiddrrd up (0 10% but vrrlfy bv tMt. + H.E.S.@cnd HB@Morttm will rwlrt rgmb COfIcdnt'JtlW 
See Addondr. 

4 Attrck I# slow t t  1% or tp. + Rcriitant to 20% at I 0 0  F. (38'CI + 
& Reshunt intmnittant to lOOZF, C38yC) 
0 Rosisunt i p r m l m n t  to 160 F. (71 Cl 
r Up to 302 F, (1 W0Cl 

ADDENDA 

He€.$,  rnd HE Mortars differ from other slliceour. iiliceto, 01 silica mortar3 In rerldng txpaurer between pH 0.0 bnd pH6.O with 
th txceptlon of ecid fluoride and H F  tcid. In addltlm, they can k owd in glvcd cotate, pots$tium tulfatt or perwlfrtr, sodium 
julfide and ulrodiurn phosphate, all of which wil l  darns@ other r i l i~ous  mortars. 

\ 

I 
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'S ilikal") 
SlLlKAL NORTH AMERICA, INC. 

/ 

'.&hem ical Resistance 
of Silikal reactive resins at 
room temperature 73 O F  (23 "C.) 

- Chemicals Evaluation Chemicals Evaluation Chemicals Evaluation 
Alkalis: Acids: Solvents: 
Aluminium hydroxide + Nitric acid 10 O/O + 
Amine 0 Nitric acid 30 O/O 0 
Ammonium hydroxide 10 O/O + Nitric acid conc. - 
Ammonium hyaroxide 25 O/O :3 Hydrochloric acid 10 9% + 
Ammonium hydroxide alcoholic <2 Hydrochloric acid 3 4'5 4- 

Potassium hyaroxide 10 YO + Hydrochloric acid ccnc. + 
Potassium hydroxide 30 % + Suldhuric acid 10 ?'a + 
Potassium hydroxide 50 O/O + Sulphuric acid 30 9 4  + 
slaked Lime + e Sulphuric acid 50 45 3 

odium hydroxice 10 % + 0 Sulphuric acid 80 ?/a - 
Sodium hydroxide 30 YO + Citric acid 10 O/O + 

Acids: 

(0 *-. .. . 

Citric acid 30 O/O + 
Carfain acids may lead to 

Formic acid 10 3 discoloration without attackina 
the material Formic acia 20 O': - 

Boric acid 3 9% + Solvents: 0 

Heotane 

Hexane . 

- 

+ 
Isopropyl alccnol - 
Kerosene .+ 
White spirit . + 

- Methanol 

Methvlene cr.:oriae - 
Monochloro benzene 0 
n-Propylalcohoi 

- ~- - 
n-Propylacetare - 
Ethylene percnforate 0 

Petroleum + 
Phenol 3 

Slyrene ,. 
4 

Carbon tetracatorice - 
Trichlorethylene - 

- 
-# .Toluene - 

e Xylene - 
Chromic acld 10 0% + Organic hydrocarbons 

Chromic acid 20 '.'a + 'Ethyl alcohol - 
P Chromic acid 40 ?/a 3 Ethyl alcohol 10 9'0 .a 

Acetic acld 10 9% + Ethyl acetate - 
Acetic acid 25. ?'o + Gasoline regular + 
Acetic acid 30 ?5 .2- Gasoline super . J 

Acetic acid 80 ''a - ..Benzene - 
Fatty acid 2 Butyl alcohol . - 
Oxalic acid 10 ?/a + 8utyl acetate - 

0 

- Evaluation: Lactic acid 5 ?'J + Chloroform 

+ Cyclohexane + + excellent resistanca - after rnmtr.s oi ccntac: 
sonoric a c i  IO - Dibutylphthalate .> 

+ Diesel oil + S fair resistance 
after 4 hours or ccntacf 

c 
f .  Phosonoric ac:d Sg ?/a - 0ioc:ylphthalate d - - poor resistance 

d after less than 4 hcurs  oi  contact Phosonoric acid, conc. :3. Glycerol 



,1445 1 I 
Chemicals Evaluation Eva I u a t ion: 

+ excellent resistance 
after months of contact 

Ch e m ica I s 
Water and ,a water solutions: 

'. Sewage + 

Eva I u a t ion 

chlorine water + 

Oils and Fats: 
Elood + 3 fair resistance 

after 4 hours of ccntact hydraulic fluids 
e.g. Skydrol B 500 ;-. 

d - poor resistance 
after less than 4 hours of contact Formaldehyde 37 O/O 4- Unsead oil + 

~~ ~~ 

Mineral oil + .  
Olive oi l  + 

Antifreeze (contains glycol) + 
Tap water + Chemical Resistance 

of Methyl Methacrylate 
Based Materials 

This 'is a guide only. Chemical 
attack is in most cases caused by a 
combination of chemicals. This table 
shows resistance of cured acrylic 
resin (PMMA) Io individual chemicals 
only. 

Other resin systems. such as the 
RU-products. may have a substan- 
tially better _ .  chemical resistance 
rating. 

Since various combinations of 
chemicals may cause aifferent rates 
of attack. it is absolutely necessary 
lo. document job specifics by using 
the Silikal Questionnaire. 

Neither serler nor manufacturer 
has any knowledge or control con- 
cerning the- purchaser's use of our 
products. The buyer Is responsible 
for the application and processing of 
our products and is also liable !or 
observing any third party rights. Our 
technical aavice on the use of our 
materials is Given without obligation. 
Technical data concerning our proa. 
ucts are representative values ana :o 
be used as General guidelines only. 

Our technical advice and recorn. 
menaarions serve the aim of facilitat- 
ing ana funnering the *om of our 
customers. No warranty follows from 
this information. because in every 
case the panicutar circumstances 
and proprietary rights must be con- 
sidered. 

.. 
Sea water + Castor oil + 

~~ ~ 

Crude oi l  ' +  
Lard + 

Sodium chloride 5 O,'O + 
Sodium chloride conc. + 
Sodium hypochlorite 15 ?'o + Animal fats + 
Sodium carbonate + 
Soao solution Cleaning agents: 

Gasoline + 
+ 

Silicone solution + 
HOuSenOld bleacn + Water aeionizod + 
Soot remover - 
Soaos + 

I Petroleum + 

Water 90' C 

hydrogen oeroxide 3 9'0 + 
hyarocen ceroaixe 10 ?'o + 

- 
4 

- 

Ammonia solution + hydrogen Geroxide 30 ''0 + 
hydrogen ceroxide 80 ?'o L' Soam water + 

Soda water + 
Natural and manufactured 
beverages: 

Turpentine + 
Mineral soirits 

Beer + 
~~ 

Vet e I a cI e ! u I c e 

.Milk + 
+ 

Grace iuce  + 
Wine + 
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ICO.Qupt O w d  Cortbrg" is a 100% sdlds, low odor 
epoxy coating that is our highest chemical resistant 
coating for UW with comentntecl acids, caustics and 
sotvsntr. It8 aboveawge rcwlh'ence enables it to bet. 
ter wlWi8tand cfaclring from thermal shock, whether for 
In8lbO of out$lde applicat~on8. ICO43upor Guard 
Caatlng" is available in our ttmdard red, green, black 
01 brown cdon with a hlgh gloss finish. A solvented 
a t i n  fhkh, as well as a faster cure C F C )  vereion, is 
atso avallable. 

ICO-Super auard Cortlng" 18 particularly mom 
mended 88 a fbw and wall ooating for seoondvy  cut^ 
tainment arm, sumpa, benoher md other mady 
corrosive environments where mwimum chsmi#l pro 
tection is de8ird. It mu8t be applied Over 0 frerh mat 
of our ICO-Prlmern epoxy primer. ICWupmr Quud 
Coating" can be used over both new end OM CUP 

side and at temp8ratures down to WF. For hiper 
wear appleam,  uao o u r  IcoSUpw Ward'" Wn- 
hvelllng or I C W u p u  Quad" traweW grad-. 

Crete, Wad and m8td 8Urf8CO8, both h8WO and Out- 

Chemical Rating Chemical 
OCDW 6- 
o m  6-1 

Rating Chemical 
WQlr 0- om) 0- 

HR 
NMF 
NMF 
NMF 
HR 

NMF 
R 

N MF 
NMf 
NMF 
NR 
HR 
YR 

UR 
HR 
HR 

HR 
HA 
R 
R 
HR 
R 

NR 
HR 

HR 

w 
NMF 
R 
R 

W F  
NMf 
hPAF 
WAF 
NMF 
NMF 
w 
NUF 
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Acetic Acid (10%) 

Acetic Anhydride 

Acetone 

Activated Carbon 

Adipic Acid (Dry) 

Aluminum Chloride (25%) 

Aluminum Nitrate (50%) 

Aluminum Sulfate (49%) 

Ammonium Chloride (50%) 

Ammonium Hydroxide (10%) 

Ammonium Hydroxide (28%) 

Ammonium Nitrate (38%) 

Ammonium Phosphate (50%) 

. . ... 

- . - . -  . . . . . . .  

. .  

Ammonium Sulfate (65%) 

Amyl Acetate 

AGationGas lW1% 

Barium Chloride '(50%) 

Benzene 

Boric Acid (5?/0) 

n-Butyl Al,cohol 

n-Butyl Acetate 

oc 

NT 

N R  

NT 

FC 

NT 

NT 

NT 

NT 

oc 

oc 

NT 

- .  . 

NT 

FC 

N R  

NT 

NT 

N R  

FC 

N R  

NR 

This chan is to be used in conlunction :..,:n !he 
Tnemec Chemical Resistance Guide whch Cxoiains 
abbreviations and provldes informallon on c'emlcai 
resistance. Contact your Tnemec represen1a:irc for fur. 
lher inlormalion and technical data. 

AUGUST 198 

, 

f 

/ n c / h Z L  C'C, 

oc 

FC 

oc 

N T  

NT 

NT 

NT 

FC 

FC 

IS 

IS 

IS 

IS 

IS 

N R  

. .  

NT 

FC 

oc 

IS 

oc 

N R  

FC 

FC 

oc 

IS 

FC 

FC 

FC 

FC 

FC 

IS 

. --- ~ 

. -  

IS 

IS 

IS 

IS 

FC 

IS 

FC 

IS 

IS 

IS 

FC 

.. 

FC 

oc 

oc 

FC 

oc 

oc 

FC 

FC 

FC 

IS 

FC 

FC 

IS 

IS 

oc 

NT 

FC 

FC 

IS 

oc 

oc 

FC 

FC 

oc 

IS 

FC 

FC 

FC 

FC 

FC 

IS 

FC 

IS 

IS 

IS 

FC 

NT 

FC 

FC 

IS 

FC 

FC 

- 

IS 

NT 

N T  

IS 

N T  

FC 

IS 

IS 

IS 

FC 

FC 

NT 

NA 

IS 

NT. 

NA 

IS 

NT 

IS 

FC 

NT 

C:erne.~ resistance results were ootainea in a oontmiied ennronmeni ana Tnemec 
C;mcaw makes no clam lhal these lesis acccrarely rec fesy  all envimrnenls. 

I-! 



Q Butyl Cellosolve 

Calcium Chloride (50%) 

Calcium Hypochlorite (5%) 

Chromic Acid (10%) 

Citric Acid (50%) 

Coal Oil 

Copper Sulfate (50%) 

Com Mash Solution 

Cyclohexane 

n-Decyl Alcohol 

Diesel 011 HD #2 

Diethanolamine 

Ethyl Alcohol 

- - - . - - .  - . 

.I .-I.-. .. .... . - 

Ethylene Glycol 

Furfuryl Alcohol 

Gasoline - Leaded 

Gasoline - Unleaded 

Gasoline - Gasohol 

Grease 

-Glycerin .. 

Heprane 

Hexane 

Hydraulic Fluid 

NR 

FC 

FC 

FC 

FC 

NR 

FC 

N R  

NR 

NR 

NR . '  . .  

FC 

NR 

FC 

NT 

. .. . 

NR 

NR 

NR- 

FC 

- H = -  

FC 

FC 

NR 

NR 

FC 

IS 

FC 

FC 

IS 

FC 

FC 

IS 

oc 

IS 

FC 

FC 

FC 

NR 

NT 

NT 

- NR 

FC 

~ IS - 

IS 

IS 

IS 

FC 

IS 

IS 

FC 

IS 

IS 

IS 

IS 
(120 F.) 

IS 

IS 

IS 

IS 

IS 

IS 

oc 

IS 

IS 

- IS 

IS 

IS 

IS 

IS 

IS 

. .  

oc 

FC 

IS 

FC 

IS 

IS 

NT 

FC 

IS 

oc 

IS 

FC 

FC 

IS 

oc 

NT 

NT 

oc 

FC 

IS 

IS 

IS 

IS 

FC 

IS 

IS 

FC 

IS 

IS 

IS 

FC 

IS 

FC 

IS 

IS 

IS 

IS 

oc 

IS 

IS 

-- IS 

IS 

-IS 

IS 

IS 

IS 

. . __ 

FC 

IS 

IS 

IS 

IS 

IS 

IS 

N A  

NA 

NT 

IS 

NR 

FC 

NA 

FC 

NA 

. .  

NA 

NT 

N A  

NA i 
NA 

NA i 
NA 

Chemrat resistance resulls were Obtained in a controlled mronment a~ Tnemec 
Cornmy makes no clam I h a  these tests acarralely represent all e~nmments. ( '  193 



Hydrochloric Acid (10%) 

Hydrochloric Acid (30%) 

Hydrochloric Acid (37%) 

Hydrofluoric Acid (10%) 

Hydrogen Peroxide (30%) 

Isobutyl .Alcohol 

lsoocfyl Alcohol 

Isopropyl Alcohol 

Isopropyl Acetate 

JP-4 Aviation Fuel 

JP-5 Aviation Fuel 

Jet A Fuel 
- - -  .. - 

Kerosene 

Lactic Acid (10%) 

Lactic Acid (85%) 

Lime Sluny 

Linseed Oil 

Magnesium Chloride (50%) 

Magnesium Hydroxide (509'0) 

Methyl Alcohol 

Methyl Ethyl Ketone 

Methyl Propyl Ketone 

V-Methyl-2.Pyrolidone 

FC 

FC 

FC 

N R  

FC 

N R  

NR 

N R  

N R  

NT 

N T  

Nf 

oc 

FC 

FC 

FC 

FC 

NT 

cc 

NR 

NR 

N R  

N R  

FC 

FC 

FC 

NR 

FC 

oc 

oc 

FC 

NR 

NT 

NT 

NT 

' NA 

FC 

oc 

IS . 

IS 

FC 

IS 

N R  

NR 

oc 

NR 

FC 

FC 

FC 

oc 

IS 

IS 

IS 

IS 

FC 

IS 

IS 

IS 

IS 

IS 

FC 

IS 

IS 

IS 

IS 

FC 

oc 

FC 

oc 

.. . 

- ... 

FC 

FC 

FC 

N R  

FC 

oc 

oc 

FC 

oc 

NT 

N T  

NT 

IS 

FC 

FC 

IS 

IS 

FC 

IS 

oc 

oc 

oc 

. .  

N R  

FC 

FC 

FC 

oc 

FC 

FC 

FC 

IS 

FC 

NT 

NT 

NT 

IS 

FC 

FC 

is 

IS 

IS 

8 

FC 

oc 

FC 

oc 

IS 
(150 F 

IS 

FC 

FC 

NA 

FC 

FC 

FC 

FC 

NA 

N A  

NA 

NA 

IS 

IS 

NT 

NT 

I 

'S 1 

FC : 

FC 

FC 

NA 

NA 

C h m W  resislance results were otitama in a Controtla ennronment ana Tnwnec 
Comoany makes no claim that these tests accuraieiv reoresent ail enwronmenis. 



Mineral Spirits 

Naptha 

Nitric Acid (10%) 

n-Octyl Alcohol 

Oxalic Acid (10%) 

Perchloroethylene 

Phosphoric Acid (10%) 

Phthalic Acid (90Y0) 

Potassium Hydroxide (109'0) 
, 

. . . .  

n-Propyl Alcohol 

Propylene Glycol 

Sodium Blsulfate'(30%) . 

Sodium Carbonate (30%) 

. .-e ... .-,-- .. ..L._._ ........... . .  

- *. . . . .  . .  . - .... .--".kA..2.&. . -.._--. . 

Sodium Carbonate Slurry 
. . . .  

Sodium Chloride (10%) 

Sodium Chloride (20%) 

Sodium Chromate (50%) 

Sodium Formate 

Sodium Hydrosulfide (729'0) 

Sodium Hydrosulfite (10%) 

Soaium Hydroxide (loo/,) 

Sodium Hydroxide (50%) 

Sodium Hypcchlorite ( ~ O / O )  

(Bleachl 

FC 

FC 

FC 

NR 

FC 

NR 

FC 

FC 

FC 

NR 

oc 

FC 

FC 

FC 

FC 

FC 

NT 

. . . . .  

NT 

NT 

NT 

FC 

oc 

FC 

IS 

oc 

oc 

FC 

FC 

FC 

FC 

FC 

oc 

FC 

FC 

IS 

. . .  

. . . . . . .  

IS 

IS 

IS 

NT 

NT 

NT 

NT 

IS 

IS 

FC 

Chemtd resistance RNIIS were o~ta~ned in a controtled e r w m t  and Tneme~ 
Cancany makes r)o c u m  tha these tesis accuraieiy represent at1 environments. 

-... 

IS 

IS 

oc 

IS 

FC 

IS 

FC 

FC 

IS 

IS 

IS 

Fc 

IS 

IS 

IS 

Is 

FC 

NT 

FC 

NT 

IS 
(150 F. 

IS 
(150 F. 

FC 

. .  

. . -  ...... 

: . _. . - -. . 

IS 

IS 

oc 

oc 

FC 

FC 

FC 

FC 

IS 

oc 

FC 

Fc 

IS 

IS 

IS 

IS 

NT 

. -  

. . . .  

NT 

NT 

NT 

IS 

IS 

FC 

IS 

IS 

oc 

FC 

FC 

oc 

FC 

FC 

1s 

FC 

IS 

Fc 

IS 

IS 

IS 

IS 

FC 

NT 

NT 

NT 

IS 

IS 

FC 

- .  

_.-_ 

- .-. -. 
- .... 

NA 

NA 

IS 

FC 

1s . 

NA 

IS 
(150 F 

IS 1 

FC 

FC I 

I 

I 

NA 1 

- 1  

- -_ - IS 1 
NA 1 

I 

NT I 
1 

NA I 
I 

NA 

IS 

IS 

IS 

IS 

I 



Sodium Silicate 

Sodium Sulfate (6%) 

Sodium Thiosulfate (30%) 

Sodium Tripolyphosphate 

Sour Crude 

Sweet Crude 

Soybean Oil 

Sulfuric Acid (10%) 

Sulfuric Acid (30%) 

Sulfuric Acid (50%) 

Styrene 

Tannic Acid 

/- 

Toluene 

Transmission Fluid 

1 .1.1- t richloroethane 

Trisodium Phosphate (20%) 

Turpentine 

Vinegar 

Water, Distilled 

Water, Fresh 

Water. Sea 

Water, Sewage 

Xylene 

NT 

FC 

NT 

FC 

oc 

oc 

FC 

FC 

FC 

oc 

NR 

FC 

NR 

NR 

. NR 

FC 

oc 

FC 

FC 

IS 

IS 

NR 

NR 

NT 

IS 

NT 

IS 

IS 

IS 

IS 

FC 

FC 

oc 

NR 

IS 

FC 

IS 

FC 

FC 

IS 

oc 

IS 

IS 

IS 

IS 

FC 

NT 

IS 

FC 

IS 

IS 
(150 F. 

IS 
(150 F.' 

IS 

FC 

FC 

oc 

FC 

IS 

IS 

IS 

IS 

IS 

IS 

FC 

IS 
(200 F.) 

IS 
(200 F.1 

IS 

IS 

IS 

NT 

IS 

NT 

IS 

is 

IS 

IS 

FC 

'C 

oc 

NR 

IS 

FC 

IS 

cc 

FC 

IS 

FC 

is 

IS 

is 

IS 

=C 

NT 

IS 

FC 

. IS 

IS 

IS 

IS 

FC 

FC 

oc 

oc 

IS 

IS 

IS 

FC 

IS 

IS 

FC 

!S 

IS 

IS 

IS 

IS 

IS 

NA 

IS 

NA 

IS 

IS 

N A  

IS 

IS 

IS 

IS 

IS 

NA 

IS 

FC 

IS 

NA 

IS 

NA 

NR 

NA 

IS 

NA 

C%nlcd resistance resui~s were Obtained in a controlled enwronment and Tnmec 
C r n ~ n y  makes no clam that these tests accurately reoresent aii envimmenis. 



. .  

. . . - . . .. . . . 

Zinc Chloride (40%) NT FC IS FC FC IS 

Chemtra resistance results were &mned in a cOntmlled ennmmen and Tnernec 
C o r n c a y  makes no clam that these tests accurareiy represent ai ennronrnents. 
-:v3 I 195 



We live in a chemical world. Tens of thousands of 
chemicals are on the market and hundreds more are 
added every year. There is no universal coating that 
can tolerate all those chemicals. That's why choosing 
the correct coating or lining is so difficult, What's 
more, a company may have several micrwnviron- 
ments within its walls-each requiring a different type 
of coating. 

resistance. flexibility, adhesion, toxicity. moisture vapor 
transmisson. scrubbability, pot life, drying and curing 
time, method and ease of application. resistance lo 
abrasion and impact. Flash point is also an importanl 
consideration as is solidsbywlume which gives an 
indication of coverage potential, volatile solvent con- 
tent and value. Lastly, the lifecycle cost-not just 
initial cost-of the coating shouM be weighed. 

Of course, the most important factor in coating selec- 
tion is whether the coating can withstand attack by Information to aid coating selection is available from: 
the chemical to which it is exposed. A pocket in the 
back of this guide includes a chart outlining resistance 
of'soecific Tnemec coatinas to different chemicals. 

Tnemec Company, Inc. product data sheets 

National Association of Corrosion Engineers - 
(NACE) publication Conosion Prevention by 
Protective Coatings by Charles G. Munger Chemical resistance is not the only factor to consider 

in coating selection. Some others are: temperature 

. .  
.~ - . -  - .. . . .  - 

High-solids Epoxy. Vinyl-Copolymer Coating. High-solids Aminecured Epoxy. 
Aminecured epoxy coating offers 
excellent corrosion and chemical 
resistance 10 both acids and bases. 
Provides exceptional adhesion. and 
sotvent and abrasion resistance High- 
solids. twc-component formula with 
over 80% sohdsay-volume assures 
excellent coverage and value Beige 
and gray highgloss finish. 

A proven. hqh performance. cne 
component coating that provtdes good 
corroson resistance for long-term pro 
tectton. Dries quickly, has good flexi- 
bility. repairs easily. and can be applied 
in low ambient temperatures (35 F. 
minimum). USDA approved for incideo- 
tal contact. Available in select Tnemec 
CHROMACOLORS. 

Highsolids (over 80%) formula v.:lh 
hgh-build characteristics (up to 1 i l  mils) 
provides extraordinary protection. oflen 
with a single coat. Delivers strong 
chemical, corrosion. abrasion anc stain 
resistance. Twocomponent formula is 
avaibble'in Tnemec CHROMACOLORS. 
Select colors meet USOA requirements 
for incidental contact. 

. -  . - ._-.- - . .. . -  - 
4 -. ~ - c .. . -  

Epoxy-Polyamide Coating. Vinyl-Ester Coating. 
Hi-build characteristic delivers excellent 
protection over properly primed steel 
and concrete surfaces. Twocomponent 
formula delivers exceptional corrosion, 
abrasion and moisture resst.ance. 
Select colors USDA amroved for in- 
cidental contact. CHROMACOLORS 
available. Semigloss finish. 

Premium htgh-solids coating (theoretical 
92% soldsty-volume mixed) IS 
especially formulated for lining tanks 
and vessels holding acid solutions 
Twocomponent formula offers excep 
tonal wet and dry temperature 
resistance Available in beige (primer) 
and gray (finish coat). 

.-. . -. ..- ... - _  - .  - 
High-build Coal 'Tar-Epoxy. 
Provides exceptional adhesbn .ana 
chemical resistance+specally to 
alkali and salt solutions. Good abrasion 
resistance. Highauild. tmXOmWnent 
formula permits dry film thickness UP 
to 20 mils for oneC3al coverage. one- 
coat savings. Black semqbss finlsn 

and outstanding resistance to water. 
Knife or trowergrade produc!s seal 
seams. rivet and bolt heads ana faylng 
surface edges Also used to fill and 
oatch votds and pits For n ;ew or 
exterror us2 

120-5003 VINESTER F B S. 
Vmester filler ana sirfacer off2s 
outstanding bond strength for use in 
heavy service areas and wet or czr- 
roswe environments T~wxomoonenr .  
trowelgrade oroduc! Catches. fills and 
surfaces concrete. 

62-1400 SEAM SEALER, 
63-1 500 Fi LLEWSURFACER. 
Twocomponent. emxypotyamine 
products incluae sokenlless. non- 
shrinking seam seaier and fillerlsur- 
facer Both deve!oo high bond strength 

i 11.96 



The Tnemec chart in the pocket at 
right will provide information for 
matching the perlormance of spe- 
cific Tnemec coatings to expected 
chemical exposure. It is a compila- 
tion of Tnemec product testing lo 
date and will be periodically 
revised as new dala becomes 
available. 

IS-IMMERSION SERVICE. 
Suitable for continuous contact 
with chemical at 70-100 F. tem- 
perature. (Higher temperatures 
may be indicated for insulated 
tanks.) Coating will show no 
effect except slight softening or 
color change after six months 
continuous immersion. 

OC-OCCASIONAL CONTACT. 
Suitable for occasional splash 
and spillage or occasional expo- 
sure to concentrated vapors. The 
coating shows no effects. except 
slight softening or color changes, 
following short exposure to . 
splash or spillage which evapo- 
rates, is hosed off. or dried over- 
night or. 24 hours exposure to 
vapor. -m  . -  

NR-NOT RECOMMENDED. - 

Suitable for mild concentrations 
of vapors only. 

The chart is only a Guide. Cornbirr 
ations of chemicals can have a 
corrptetety different effect on 
coating performance than the 
chemicals separately. To be sure 
of a coating's performance. ask 
your Tnemec represenlafive for a 
panel or coupon for testing. 

c 

FC-FREQUENT CONTACT. 
Suitable for frequent splash of 
prolonged exposure to concen- 
trated vapors. The coating will 
show no effects except slight 
softening or color change after 
eight hours continuous immer- 
sion in the liquid chemical or 
72 hours exposure to the vapor. 

NA-NOT APPUCAELE 
This designation makes no 
statements regarding chemical . 
resistance. me coating may in 
fact do the job. but other 
systems are judged more 
applicable. 

m- 
NT-NOT TESTED. 

. This guide is for reference only and is not intended to oroviae comOlete 
information concerning product application. preparation or saie?. Tnemec 
Company. Inc. does not accept responsloility for any methWS ciscussed 
in this publication. The use of materials and methws is sorejv a: lhe risk 
of the user. 

Chemical resistance results were obtained in a controlled environment 
and Tnemec Company makes no claim that these tests accurately repre 
sent all environments. 

\ '; 

W 



CHEMICAL RESISTANCE GUIDE 9i90 I l r r d  

The purpose of this guide is to aid in determining the 
potential value of STONKOTE GS4 when exposed to 
the damaging e f fec ts  of corrosive chemical (0 environments. 

ACIDS 
RATING 

Acetic-5% . . . . . . . . . . . .  G 
-Acetic-20% . . . . . . . . . .  OS 
Acetic-Glacial . . . . . . . . . .  NR 
Benzoic-Sat. 3% . . . . . . . . . .  E 
Boric-Sat. 30% . . . . . . . . . .  E 
Butyric-iO% . . . . . . . . . .  OS 
Chromic-10% . . . . . . . . . . .  G 
Chromic-20% . . . . . . . . . .  OS 
Citric - 50% . . . . . . . . . . . .  E 
Cresylic . . . . . . . . . . . .  OS 
Diglycolic . . . . . . . . . . . .  G 
Fatty . . . . . . . . . . . . . .  G 
Formic-up to 10% . . . . . . . . .  OS 
Fluoboric . . . . . . . . . . . .  G 
Heptanoic . . . . . . . . . . .  OS 
Hydrochloric-l5% . . . . . . . . . .  G 
Hydrochloric-37% . . . . . . . .  0s 
Hydrofluoric-5% . . . . . . . . . .  G 
Hydrofluoric-10% . . . . . . . .  'OS 

RATING CODE 
€-Excellent 
G-Good -4457 0 - 
NR-Not Recommended 
OS-Suitable for use 

where "occasional spillages" 
occur, when flushing with 
water immediately follows. 

RATING 
HypochlorouS-S% . . . . . . . . .  E 
Lactic-up to 20% . . . . . . . . . .  OS 
Maleic-30% . . . . . . . . . . .  G 
Maleic-40% . . . . . . . . . .  OS 
Malic-50% . . . . . . . . . . . .  G 
Nitric-10% . . . . . . . . . . . . .  G 
Nitric-30% . . . . . . . . . . .  OS 
Oleic . . . . . . . . . . . . . .  G 
Oxalic-Sat. . . . . . . . . . . . .  E 
Perchloric-35% . . . . . . . . . .  G 
Phosphoric-up to 50% . . . . . . .  OS 
Picric-Sat . . . . . . . . . . . .  t 
Phthalic . . . . . . . . . . . . .  G 

- 

Succinic-Sat. . . . . . . . . . . .  E 
Sulfuric-20% . . . . . . . . . . . .  E 
Sulfuric-50% . . . . . . . . . . .  G 
Sulfuric-70% . . . . . . . . . .  OS 
Tannic-Sat . . . . . . . . . . .  G 
Tartaric-Sat . . . . . . . . . . .  E 

ALKALIES AND SALTS 
STONKOTE GS4 is rated Good to Excellent when exposed to most alkalies and salts. 

SOLVENTS AND OTHER CHEMICALS 

Acetone . . . . . . . . . . . .  N A  Linseedoil . . . . . . . . . . . .  G 
RATING 

Alcohol (Methyl) OS Methyl Ethyl Ketone . . . . . . . . .  NR 
Alcohol (Ethyl, Propyl, Isopropyl. Butyl) E Methylene Chloride . . . . . . . .  NR 

Milk . . . . . . . . . . . . . .  E 
Mineral Spirits . . . . . . . . . . .  G 
Naphtha . . . . . . . . . . . .  OS 

. . . . . . . . .  
. . .  

Benzene . . . . . . . . . . . .  OS 
Carbon Tetrachloride . . . . . . . .  OS 
CornOil . . . . . . . . . . . . .  E 

Formaldehyde . . . . . . . . . . .  G 
Gasoline . . . . . . . . . . . . .  E 
Glycerine . . . . . . . . . . . . .  E 
Hydrogen Peroxide-10% . . . . . .  OS 
JPSJetFuel . . . . . . . . . . . .  G 

. . . . . . . . . . .  E 
uices-Vegetable . . . . . . . . .  E 

. . . . . . . . . . . . . .  

Cyclohexane . . . . . . . . . . .  G Oils-Cutting . . . . . . . . . . .  G 
Oils-Mineral . . . . . . . . . . .  E 
Oils-Vegetable . . . . . . . . . .  G 
Perchloroethylene . . . . . . . .  OS 
Skydrol . . . . . . . . . . . . .  G 
Sucrose-Sat (Sugar) . . . . . . . .  E 
Toluene . . . . . . . . . . . .  OS 
Trichloroethylene . . . . . . . . .  NR 
Urea . . . . . . . . . . . . . .  G 
Vinegar (Housenold) . . . . . . . . .  G 
Water . . . . . . . . . . . . . .  E 
Xylene . . . . . . . . . . . .  OS 

Oiacetone Alcohol . . . . . . . .  OS 
Ethylene Glycol . . . . . . . . . .  G 
Ether . . . . . . . . . . . . .  OS 

Note: This data is based on laboratory tests performed under carefully controlled conditions. (All solutions are at 
ambient tt?fnPeratureS.) No warranty can be expressed nor implied regarding the accuracy of this information as ir will 
apply to actual plant operation or jobsite use. Plant operations and jobsite uses vary widely. and the individual re 
obtained are affected by the specific conditions encountered. which are beyond our conrrol. T'98 



CHEMICAL RESISTANCE GUIDE Sfon kwd 
The purpose of this guide is to aid in determining the 
potenlial value of STONKOTE HT4 when exposed to 
the damaging ef fects  of corrosive chemical  

-4451 4 

Acetic-lS% . . 
Acetic-SO% . . 
Acetic-Glacial . 
Benzoic-Sat. 3?/0 . 
Boric-Sat. 30?b . 
Butyric-IOO/o . . 
Chromic-10% . . 
Chromic-40?6 . . 
Citric--5096 . . .  
Cresylic . . . .  

Fatty . . . . .  
Formic-up 10 IO?% 
Fluoboric . . .  
Heptanoic . . .  

Diglycolic . . .  

Hydrochloric-Conc 
Hydrofluoric-1 5% 
Hypochlorous--5% 

RATING 
. . . . . . . . .  E 

. . . . . . . .  NR 

. . . . . . . . .  E 

. . . . . . . . .  E 

. . . . . . . .  os 

. . . . . . . . .  E 

. . . . . . . .  os 

. . . . . . . . .  E 

. . . . . . . .  os 

. . . . . . . .  . G  

. . . . . . . . .  E 

. . . . . . . .  . G  

. . . . . . . .  . G  

. . . . . . . .  os 

. . . . . . . . .  E 

. . . . . . . . .  E 

. . . . . . . . .  os 

. . . . . . . . .  ~i 

RATING CODE 
E-Excellent 

NR-Not Recommended. 
OS-Suitable for use 

G-Good 

where "occasional spillages" 
occur, when flushing with 
water immediately follows. 

ACIDS 
RATING 

Lactic-up to 20% . . . . . . . . . .  E 
Maleic-30% . . . . . . . . . . .  E 
Maleic-40% . . . . . . . . . . .  G 
Malic-50% . . . . . . . . . . . .  E 
Nitric-10% . . . . . . . . . . . .  G 
Nitric-30% . . . . . . . . . . .  OS 
Oleic . . . . . . . . . . . . . .  G 
Oxalic-Sat. . . . . . . . . . . . .  E 
Perchloric-35% . . . . . . . . . .  G 
Phosphoric-up to 50% . . . . . . . . .  G 
Picric-Sat. . . . . . . . . . . . .  E 
Phthalic . . . . . . . . . . . . .  G 
Succinic-Sat. . . . . . . . . . . .  E 
Sulfuric-20% . . . . . . . . . . .  E 
Sulfuric-50% . . . . . . . . . . .  G 
S u I I u ri c-70% . . . . . . . . . .  OS 
Tannic-Sat . . . . . . . . . . .  E 
Tartaric-Sat. . . . . . . . . . . .  E 

ALKALIES AND SALTS 
STONKOTE HT4 is rated Good to Excellent when exposed to most alkalies and salts. 

SOLVENTS AND OTHER CHEMICALS 
RATING 

Acetone . . . . . . . . . . . .  OS 

. . .  G 
Benzene . . . . . . . . . . . . .  E 
Carbon Tetracnloride . . . . . . . .  E 
Corn Oil . . . . . . . . . . . . .  E 
Cyclohexane . . . . . . . . . . .  E 
Diacetone Alcohol . . . . . . . . .  E 
Ethylene Glycol . . . . . . . . . . .  E 
Ether . . . . . . . . . . . . .  OS 

Alcohol (Methyl) . . . . . . . . . .  G 
Alcohol (Ethyl, Propyl, Isopropyl. Butyl) 

Formaldehyae . . . . . . . . . . . .  E 
Gasoline . . . . . . . . . . . . . .  E 
GI y c e ri n e . . . . . . . . . . . .  E 

Peroxice--109% . . . . .  i.. . E 
P5JetFuel . . . . . . . . . . . . .  E 

. . . . . . . . . . . .  E c- Juices-Vegetable . . . . . . . . .  E 
Lard . . . . . . . . . . . . . .  G 

RATING 
Linseed Oil . . . . . . . . . . . .  E 
Methyl Ethyl Ketone . . . . . . . . .  G 
Methylene Chloride . . . . . . . .  NR 
Milk . . . . . . . . . . . . . .  E 
Mineral Spirits . . . . . . . . . . .  E 
Naphtha . . . . . . . . . . . . .  E 
Oils-Cutting . . . . . . . . . . .  E 
Oils-Mineral . . . . . . . . . . .  E 
Oils-Vegetable . . . . . . . . . .  G 
Perchloroethylene . . . . . . . . .  E 
Skydrol . . . . . . . . . . . . .  G 
Sucrose-Sat. (Sugar) . . . . . . . .  E 

C Toluene . . . . . . . . . . . . .  
Trichloroethylene . . . . . . . . . .  G 
Urea . . . . . . . . . . . . . .  E 
Vinegar (Household) . . . . . . . .  E 
Water . . . . . . . . . . . . . .  E 
Xylene . . . . . . . . . . . . .  E 

Note: This data is based on laboratory tests performed under carefully controlled conditions. iAll solutions a e 
ambient temperatures.) No warranty can be expressed nor imolied re_aarding the accuracy of this information & @d; 
. - . , . . . . . . . . . . . . . . . . . . . . . .  - .  
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SPRAY-CURE & SEAL (ACRYLk 4fi%i) =- 

DESCRIPTION: Clear liquid rnembrane-forming compound for use as an effective curlng corn- 
pound for new concrete and as an effectwe sealing compound for n w  01 exsting 
concrete. Has the advantage of provding a seal with the rninlmum effect on 
the color of thg concrete. Yellowing with age ir minimal. 

COMPOSITION: A blend of acrylate copolymer with aliphatic and aromatic solvenrs. 

FLASH POINT: 105 degrees F. 

NON-VOLATILE H: 20% minimum. 

WT. PER GALLON: 6.87 ppg. 

u SE: As a cunrq compound SprayCure d seal e f f e d ~ e t y  seats watu hk ia  d~ fmh  
concrete. allowing more complete curing and hwdening. AJ a sealer this p r a  
duct forms a tough, long-lasting, flexible film cn the surface of VI0 COILCI~IO 
10 keep out salt and freezing water, dirt, g r e u  ud oll. Thb make8 for easler 
clean-up. Concrete treated with SprayCure 6 Seal resists spalling and dusting. 
Will not inledere with subsequentty applied resilient Iboring materials. C h e c k  
with manufacturer for compatibility with other subsequent surface Veatmenh. 
May be used ou tdam or indooo. Provide a medium gloss clear finish. Yefbw= 
in9 with age is minimal. 

Spraying preferred. May also be applied with brwh 01 rollor. 

* 

APPLICATION: 

COVERAGE: Oepends upon condition of concrete surface. For use as a curing mrngound 
and/or sealer on new concrete. use at XI0 sq. CI. per gallon. For use as a sealer 
on new or old concrete the rate will vary between and 500 sq. II. per galon. 

DRYING RATE: This depends upon temperature. humidrty and coverage rate. Generdty this 
product will be dry 10 touch in one hour at 7'0 degfeU9 f .  open to 1bht trafk 
in 8 b u n .  Allow 12 hours before opening to heavy Ifaffit. 

Cl.EAN*UP: Use Kleen-Sol equipment cleaning sootvent 

PRECAUTIONS: CAUTION: Contains petroleum distillato. Harmtul 01 fataJ ii swallowed. Can- 
butliblo. Skin end eye irritant. Keep away from heat. sparks and open flame. 
Avoid contact with skin, eyes and clothing. if contacted: flush eyes with walor 
for 1s minutes. Gmacl  physician. Wash from skin with soap and water. If 
swallowed do not induce vomiting. Call a physifian immediately. 

SPECIFICATlONS: Meets or exceeds AStMC309 Type 1; nC8ooA Typo 1, C:ass 1. 

P A CKA G 1 N G: One gallon can (8 per case), 5 gallon pall and 53 gallon drum. 

2PC THE MURPHY-PHOENIX COMPANY * 

P.O. BOX 22930 BEACHWOOD, OHIO 44122 (2161831492,,,,.., 
m z A * . . c  - . __._AS.  -- ,>-.=s. 
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TION D - .  OCESS INF- 



(19'-10*)(3'-7.) (19.63)<5.9) Fo.99 ft' - 



, 

0 

0 

0 

0 

0 

0 

tar 

V o l a  o f  Dike: 7,na.O x .S 8 3,Ub fe 

M a x i m  Container Gall-: 2,112 c o n t d n n  x 55 gallons . 116,160 pll- a p e c i t y  

10% of  Waxfaun Container Gallons: 11,616 gsllona 

Conversion t o  Crrbic Feet: 11,616 - - - - - - - -  8 1,552.01 ft' liquid 
7.0 

(Volurc Conversion: 7.48 gatlons/crrbic feet) 

DIsp1M-t Totals f o r  Pal let  end Structural CoIrrrr' Volum: 

(nubr of p a l l e t s ) ( p l l e t  v o l w )  = to ta l  pa l l e t  v o l m  

(nur&r of  colums)(colum volune) = to ta l  colum volrrpc 

(132 pellets)(2.76 ft') 6 364.32 ft' 

(0)(0.59) = 0.0 

Total pa l l e t  and c o l u n  v o l e  = 364.32 ft' + 0.0 8 364.32 ft' 

Volunc of Dike - t o t a l  Pal let  e d  Structural Colurn(s) D ispkearn t :  

Volraa of Dike - Total Pa l le t  n d  Calm VO~tma 

3,W.O - 364.32 8 3,500.0 ft' 

:bh: The CP Storage Warehouse (mildim 56) hao 3,500.0 ft' o f  diked voltme avail&le a f t r r  
wcov l t ing  fo r  displaccmmt of container p l l a t r  md otructur8l  eolum8. Ihu, the CP 
Storage Warehouse has sufficient capecity t o  contafn 10 X o f  t)u wluc o f  containers 
(1,SSS.o ft'). n e  comarsim factors and pa l l e t  a d  cot- VOIUC calculat ions are 
p r d d c d  in the reference m twh l  provided on peoa U o f  A t t b d r e n t  0-2. 

e 

. .  ~. -~ ... 

I .  
... . 

P 



(60'-6' 9'-4")(55'-3*) 8 (51.16)(55.25)(55.25) 2,826.59 ft' 

(20'-7' + 1'-0")(6'-4.) 8 (2l'-P)(6#-4a) 
(21.58)(6.33) a 136.60 ft' 

(9'-1a)(6'-4a) = (9.08)(6.33) 57.47 f e  

(9'-1')(2!-P) (9.08)(2.16) 8-19.61 fe 
" _  

TOTAL m: 2,826.59 + 825.91 + 53.56 - 8.48 + 156.60 + 61.74 + 32.44 
6.33 + 55.38 + 4.17 + 8.66 + 4.17 + 8.48 + 57.47 + 19.61 + a6.25 = 4,tn.s tt' 



0 Voluw of Dike: 4,157.35 x 3' = 2,078.67 f? 

0 1OX of Ihxlnn C o n t r i m  Gallorro: 3,212.0 gallorrr 

0 Conversion to  M i c  Feet: 3,212.0 
------.I - 429.49 f? l iqu id  
7.48 

(Volune Conversion: 7.48 gellons/cJic feet) 

0 Displecearent Totals for P e l l e t  and Structural Colums' Volune: 

(73 pallcte)(2.76 ft') - 201.48 ft' 
(nunber of pellets)(pallct volune) = total  pe l le t  v o l u r  

(tuber of colums)(colum voluo) = to ta l  colum v o l u  
(0) (0.59)  - 0.0 

Total pal let  C O ~ M  vottae - 201.48 ft' + 0.0 = 201.48 ft' 

Vol- of Dike - Total Pallet and Structural Colrrr(o) Ofspl-t: 

Volrpa of Dike - Total Pallet snd C o l ~  Val- 

C a r b i o n :  Bay 1 of the KC-2 Uarehouse her 1,877.9 ft' of diked voluc available af ter  eccanting for 
displacearnt of c o n t a i m  p l l c t s  md rtnrctutal colrarr. 7hu EDY 9 has w f f i c i m t  
capacity t o  contain 10 X of the volus of containers (429.49 f t k  The commrrlan factors 
nd pal let  and colrpn v o l u c  calculations arc provided in the re ferera m t e r i a l  providbd 
QI p Q e  w o f  A t t e c h e n t  D-2. 



0 <12'-10.)(2'-V) = (12.62)(2.5) = 32.05 ft' . 

0 (5.33)(5.66) = 30.16 ft' 

0 (Z2'-3")(4'-la) = (22.6)(4.08) = W.78 ft* 

0 (70.25 - 4.08 - 2.8)(22.25 + 22.2s + 4.16) = 
(63.37)(48.66) = 3,083.58 ft* 

0 (5.n - 2.5) (5.66) = 16.01 ft* 

3,003.58 - 31.36 - 16.01 = 3'036.21 ft' 
3,036.21 + 90.78 + 90.78 + 8.48 + 46.6) + 32.W - 3,%.95 ft' mTly 115A 

\ 



-\ -4 4 5 '4 -, 

b y  5: 

0 V o l w  o f  Dike: 3,304.05 x .S = 1,652.48 ft' 

0 10% o f  Maximn Container Qllono: 3,344.0 gallom 

0 Comcrsion t o  Clrbic Feet: 3,344.0 - - - - - - - -  = 447.06 ft' l icpid 
7.48 

(Volrar Conversion: 7.48 gallons/clrbic feet) 

0 Displacement Totals for Pallet and S t n r t u r a l  Colums' Volrpc: 

(nwber of pa l l c ts ) (pa l le t  votune) = t o t a l  pa l le t  volune 

(nwber of colums)(colum voltme) = to ta l  cot- volune 

(76 pallets)(2.76 ft') = 209.76 ft' 

(0)(0.59) = 0.0 

Total p a l l e t  and cot- wlme = 209.76 ft' + 0.0 = 209.76 ft' 

V o l u c  of Dike - Total Pal let  md C o l m  V o l r r s  = 

1,652.48 - 209.76 8 1,443.0 ft' 

: l d O n :  Bay 3 o f  o f  the KC-2 Yerehoue h6s 1,443.0 ft' o f  diked wlme m i t a b l e  a f te r  acccantlrrg 
for displacacnt o f  contr im p l l e t r  nd r t r u c t v a l  colunr. IhS, Bay 3 has urffkient 
sapecity t o  contain 10 x of the volua of containers (447.06 ft'). ne conversian 
factors a d  pa l l e t  mi calm volune calculat ions are provided in the reference material 
PrOVfdsd On psoc 32 of  At tachment  D-2. 



0 (76.08 - 2.58 - 4.16)(17.41 + 4.16 + 17.41) = 
(69.34)(38.98) = 2,702.87 ft' 
2,702.87 - 32.6 = 2,671.17 ft' 

0 2,671.63 + 71.72 + 71.72 + 8.48 + 35.29 + 34.83 = 2,894.17 ft' TOTAL 



cloy 4: 

0 Volura of Dike: 2,8!X.17 x .5 = 1,447.08 ft' 

0 miU Cmtainer ~ a l t o n a :  461 c a r t a i m  I( 55 gettars = ' Z S , S N . O  mttm cspecity 

0 10% of Maxinun Container Csllons: 2,552.0 gall- 

0 Convcrsfon t o  W i c  Feet: 2,552.0 

7.48 
- - - - - - - -  = 341.18 it' liquid 

(Voltme Conversion: 7.M g a l l a n s / d k  feet) 

0 Displeceinmt Totals for P a l l e t  and Structural Colums' Volupc: 

(ntmber of paltets)(pallet volune) = total  pa l le t  v o l u c  

(amber of colums)(colum volune) = to ta l  c o l r r r  v o l w  

(28 pallets)(2.76 ft') = 160.08 ft' 

(0)(0.59) = 0.0 

Total pal let  wd cdlum Volw = 160.08 ft' + 0.0 = 160.08 ft' 

V O ~ U  of Dike - Total Pallet a d  Structural Colmn(s) Disp1-t: 

V o l m  of  D i k ~  - Total Pallot d Col\rr V d m  .. .\. 
1,447.a- - 160.08 = 1,287.00 ft' 

b r r l U l O n :  Bay 4 of the Wc-2 VlrehOuM has 1,287.0 ft' of diked volume m l l . b l e  af ter  wcant tng for 
dinpltucamnt of container p l l e t r  md structural c o l r r r .  W, h y  4 has ou t f l c im t  
capci ty  t o  contain 10 X of the voltme of con ta l k r r  (341.18 ft% The cornersion 
factors and pal lo t  and cot- wtuh catculat icm are provided in tbr refer- material' 
PrOVfded on p@~ 32 of Attechoent 0-2. 



0 

0 

0 

0 

0 

0 

0 

0 

TOTAL AREA OF WL D I E :  (4O'-Om)(7'- 0') = 280 ft2 

TOTAL OF DIE: 1,673.09 + 61.20 + 61.20 + 8.48 + 91.20 + 97.87 + 29.58 2,022.62 fe 

.. 



W 5 Lsroc 0 t h  

0 Voltme o f  Large Dike: 2,022.62 x .5 = 1,011.31 ft' 
I 

0 Displacement Totals fo r  Pe l le t  end Structural ~ o l u a s '  Volua~:  

(45 pallets)(2.76 ft') = 124.20 ft' 
(nudxr of  pal lets)(pal let  volune) = to ta l  p a l l e t  volwre 

-of colums)(colum votrse) = t o t a l  collmn v o l u c  
(0)(0.59) = 0.0 

Total pa l l e t  ard coturn votup = 124.20 ft' + 0.0 - 124.20 ft' 
\ 

Vel- o f  Dike - t o t a l  p a l l e t  md Structural ColumW Displscepent: 

V o l m  of Dike - Total Pal let  md Cot- V O l u e  

1,101.31 - 124.2 U87.11 ft' 

tarlUfm: ' The Large Dike in Bay 5 of the KC-2 Uarehwse has 637.11 f t '  o f  diked volue available 
o t te r  wcourtirrp for. d i sp lacamt  o f  con ta imr  p a l l e t s  and s t n r h r r l  colunr. fhu, the 
Large Dike i n  Bay 5 has wf f i c ien t  CapCKity t o  contain 10 X o f  the voluc of  containers 
(264.10 ft').  ha c o r m r s i m  factors ud p s l l e t  nd calm VO~U c a l c u t a t i w  are 
prwided in the refer- material provided on page 32 o f . A t t s c h a  0-2. 

. -  .~ . 

. . .. - .  



0 Vol 'he of %all Dike: 280.0 x .S = 150.0 ft' 

Convarsion t o  M i c  Feet: 3W.O 

7.48 
* - * - - - - -  = 52.8 ft' 1 igJ id  

0 

(Voluoc Conversion: 7.48 gd lms /c tb i c  feet) 

(mnber of colurns)(co~uan volune) I to ta l  colutn voltme 
(0 ) (0 .59 )  = 0.0 

Total pe l l e t  and colum wolusc I 24.84 ft' + 0.0 = 24.84 ft' 

0 Volune .of  Dike - Total Pal let  and Structural Coluan<c) Disp1X-t: 

V o l u c  of Dike - Total Pal let  nd Calm VOl- 

140.0 - 24.U = 115.16 ft" 

CUdUian: The Small Dike in Bay 5 of the KC-2 Vlrchouse has 115.16 ft' of diked volune avsilabte 
af ter  accant ing for displacement of container p l l e t r  nd rtructvrl colufn8. mu, the 
Seal[ Dike in Bay S has suff ic ient  c a p c i t y  t o  contain 10 X of  thr volume o f  containem 
(52.6 fta). Ihe convenim fact- a d  pallet md colum v a t u  alculat iorro are providad 
in the reference m t e r i a l  prwidcd on page 32 of Attschoent 0-2. 

\ 



0 (13'-1B)(7'-4B) = (13.08)(7.33) * %.W ft' 

0 (35'-1')(69'-P - 4'-1m - 7t-4.) (35.08)(58.16) 2,040.2s ft' 

134 .& 

2 
- - - - - - - -  8 67.32 ft' 

TOTAL AREA: 2,040.25 + 101.10 + 29.90 + 95.87 + 67.32 + 67.32 + 8.48 - 2,410.84 fp 



b y  6: 

0 V o l u c  of Dike: 2,410.84 

0 W a x i u  Container k l lo r rs :  

x .I = 1,205.42 ft' 

464 containeru x 55 gsllm-. 25,520.0 gallom cepscity 

0 10% ,of )(axfar Container Gsllons: 2,552.0 gallons 

0 Conversion to  C h i c  Feet: 2,552.0 -------- = 341.18 ft' l iqu id  
7.48 

( V o l u c  Conversion: 7.48 g.allom/chic feet) 

Displacement Totals for Pallet and Structural colums' Voluc: 

(58 pellets)(2.76 ft') = 160.08 ft' 
(nuher of p t l e t s ) (pa l l c t  volune) = total  p a l l e t  volume 

(nnkr of colums)(colurn v o l w )  = total  colum vol r r r  
(0)(0.59)  = 0.0 

Total pa l le t  ~ n d  COIW v o l e  = IM.W ft' + 0.0 = 160.08 ft' 

0 Vo luc  of Dike - Total Pallet end Structural C o l W s )  Dfsplacearnt: . .  
VOl- of Dike - Totrl Pal let  and Cot- V O l m  

1,205.42 - 160.08 8 1;045.w ft' 

Car lu fan :  Bay 6 of the KC-2 Wrehase has 1,045.34 ft' of diked volme ivlilable aftor ucant i r rp  
for displacement of container p l l c t s  and a t r u c t v r l  co l r r r .  W, Bay 6 has w f f i c i m t  
capacity t o  contain 10 X of the volrsr of containers (341.18 ft'). The comersfon 
factors and pel let  md colum v o l r r  calculations l pcovided in the reference la te r i a l  
prwided psoe 32 of A t t a c h t  0-2. 



0 1,235.43 + 47.70 + 29.29 + 40.20 + 35.00 + 35.00 + 8.a = 1,439.1a ft' TOTAL AREA 



b y  7: 

0 Voluac of Dlke: 1,439.18 x .S = 719.59 to' 

0 Cawerr im t o  clrbic Feet: 1,144.0 --.----- = 152.94 ft' liwid 
7.48 

( V o l w  Comersion: 7.48 gallms/cubic feet)  

0 Displscement Totals fo r  Pal let and Structural C o l u m ~ '  V o l r a ~ :  

(rimter of paltets)(pel let vo~une) = to ta l  pa l l e t  v o l u r  

(nnkr of colrans)(colrrr volune) = to ta l  colum volrrc 

(26 pallets)(2.76 ft') = 71.76 ft' 

<0)(0.59) = 0.0 

Total pa l l e t  and c o l a  volure = 71.76 ft' + 0.0 = 71.76 ft' 

0 V o l u a  of Dike - Total P a l t r t  and StnrhPaL Cotran(*) Dieglweccnt: 

V o l u a  of  Dikr - Total Pa l l e t  and Colran V d u a  

719.59 - 71.76 6b7.0 ft' 

C a d a i m :  Bay 7 of  the KC-2 Warehouse has 647.83 ft' o f  diked voltme 8vdllMa a f t e r  sccovr t fm for 
displwenrnt of container patlets ud rtructunl ~ 0 1 ~ .  Thrrr, b y  7 h.s u r f f i c i a t  
v f t y  t o  corrtrln 10 X of th voltme of containen (lS2.9 ft'). The caiversfm factom 
nd p l l e t  md c o l u n  v o l u  calculat ions are provided In the reference material provided 
m psOe O f  A t t e c h s m t  0-2. 



. 

' 0  

0 

0 

0 

0 

0 

0 

0 

. .  

(l1'-8")(4'-ln) * (11.66)(4.08) 47.57 ft' 

816.78 + 25.65 + 25.65 + 49.28 + 8.48 + 47.57 - 25.64 = W7.77 ft' TQTK AllEA 

- 4 4 f j y  e' 



. .  
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ley 8: 

0 Volune of  Dike: 967.77 x .5 = 473.88 ft' 

0 M e x i m a  Container Gallom: % contrinere x 55 ' ga l l a0  I 5,280.0 gallam c a p c i t y  

0 10% of  mirr Container Gallam: 528.0 gallons 

0 Conversion t o  crrblc feet: 528.0 ---....-- - 70.59 ft' liquid 
7.4a 

(VOluPc convtroion: 7.48 gallOns/arbiC feet) 

0 Displacement Totals f o r  Pel let  and Structural Colurns' Volune: 
\ 

(nuher of pal lets)(pal let  v o l w )  = t o ta l  p a l l e t  volune 

(nrrkr of colums)(colrm volune) = to ta l  coturn volrrmc 

(12 pallcts)(2.76 ft') = 33.12 ft' 

(0)(0.59) = 0.0 

Total pa l l e t  nd co lum rot- I 33.12 ft' t 0.0 = 33.12 -ft' 

0 Volllg of Dike - l o t r l  Pa l le t  a d  t tnr twr l  C o l r n ( r )  Displacement: 

V o l m  of  Dik. - Total Pal1.t nd Cot- V o l U  

473.m - 33.12 - 440.77 ft3 

CarllBfan: Bay 8 of the KC-2 Uarchouse has 440.77 ft' of diked volune available a f te r  a c c a n t i m  for 
disp91-t of container pa l l e t s  and r t r u c t w r l  co l l r rs .  Thus, Bay 8 has suff icfent 
capecity t o  car ta in  10 X of the volune of  containers (70.6 ft'). The convtrsion factor8 
a d  pel let  nd co lum voluc ca lcu la t iow are provMed i n  the reference material providcd 
QcI psoc 32 o f  A t t s c h a r n t  D-2. ' 



tkardary c c m t e i w  b l c u l a t i m :  

Bay A: 

0 Volune of  Dike: 2,487.30 x .9 = 1,243.65 f t '  

0 llaximm Container Gallons: 684 containers x 55 gallons = 37,620 gall- capacity 

0 10% of Maxiaun Container Gallons: 3,762.0 gallons 

0 Conversion to Ch ic  feet: 3,762.0 -------. * 502.% ft' liquid 
7.48 

( V O l L m  conv+raion: 7.48 gfIllonrr/Crbic feet) 

0 Displacsarnt Totals for Pallet m d  Structural Colrato' V o l r a ~ :  

fta) = 126.W ft' 
<rs&er of ps l le t r ) (pr l lo t  volrae) = to ta l  pa l lo t  VO~US 

(46 pnllets)(2.76 

(nr&r of colrarr)(colun volume) = to ta l  eolrr? voluc 
(0)(0.59) = 0.0 

to ta l  patlet d c o l m  vol~pc 126.96 f? + 0.0 = 126.96 f? 

0 Vol- of Dike - Total Pallet and Structural Colum(s) Displacement: 

V o l u  of Dike - Total Pallet and Colm Volrar 

1,243 - 127.0 = 1,116.0 fta 

Cantlrreim: Bay A of Buildirp 81 ha8 1,116.0 ft' of  d i k d  volune available otter setovlting for 

cqpecity t o  contain 10 x of th. votuo of containers <SOL% ft3. TIW e ~ m e n i o ~ r  
f ac ton  ud pallet and cot- v o l u c  csleulatlona are providcd in the reference aterid 
prWidsd on peos 32 of A t t a c k n t  0-2. 

- displacement of  tontalner pal lets md structural cottans. fhu, &y A has wtfidcnt 



... 

jecandery Canteinrrrt  b l c u l a t i m :  

0 Volune of Dike: 3,384.5 x .5' = 1,692.25 ftJ - 

0 Haxima Container Cellons: 824 ccntainerr x 55 gallons = 45,320 gellcin capacity 

0 10% of Waxfar Container Gallons: 6,532.0 g a l l o m  

0 Conversion t o  Cublc Feet: 4,532.0 - - - - - - - -  = 605.8 ft' liquid 
7 .  a 

( V o l u n  Conversion: 7.48 gallons/ctbic feet) 

0 Displacement Totals fo r  Pa l le t  and Structural Colums' V o l m :  

(nuher of p e l l e t s ) ( p l l e t  volrmr) = to ta l  pa l l e t  vo luc  

(nurhr of  coluns)(colrm voluac) = to ta l  cot- wluc 

(66 pallets)(2.76 ft') = 126.96 f tJ ' 

(N(0.59) = 1.77 ft' 

Total pa l l e t  and c o l m  votrrs = 126.W ft' + 1.77 = 128.73 f? 

0 V O l u m  of Ofke - Total Pa l le t  a d  Structural Colw-dr) Dirplacammt: 

V o l u s  of  Diko - Total Pa l le t  snd Colrrn V o l u  = 
1,692.0 .- 128.73 8 1,543.0 ft' 

-tueim: Bay B o f  Bui lding 81 has 1,563.0 ft' o f  diked voluh nvafl&lo after accourting for 
di-kenmt of container p a l l e t s  a d  structural  coltam. T h u ,  b y  B has su f f i c ien t  
capecity t o  contain 10 X of the volune of containers (605.8 ft'). The conversion factors 
and pa l l e t  ud c o l m  volrac calculat ions are provided in the reference material provided 
on 32 of A t t h t  0-2. 

. .  
. .. 



0 

0 

0 

0 

0 

0 

V o l u s  of  Olke: -.A x 9. = 154.38 ft' 

.- 
10% o f  WexiAla Container bllons: 330.0 gallons 

Conversion t o  C h i c  .Feet: 330.0' 
-.I----- = 44.12 ft' l iquid 
7.48 

(Volune Conversion: -7.48 gal lons/ahic feet)  

Displeccment Totals for  Pa l le t  d Structural C o l u a r ~ '  V O l u t :  

(nmber of pel lets)(pal let  volune) = to ta l  pa l l e t  v o l u c  
(5 palletr)(2.76 ft') =\13.8 ft 

(nrpkr o f  colranr)<collm volrar) = to ta l  colrrn v o l u c  
(0)(0.59) = 0.0 fts 

Total pe l lo t  ud colun v o h e  = 13.80 ft' + 0.0 l28.n ft' 

Vol- of  Dike - Total Pa l le t  d Structural Colum(8) Oispl tb teOent :  

V o l w  of  Diko - Total Pl1l.t d Calm V O l U  9 

154.0 - 13.80 = 140.2 ft' 

Carllmim: Bay C of Building 81 has 140.0 ft' o f  diked v o l u r  ovailsble a f te r  accomting for 
displecement o f  container pa l l e t s  and structural c o l ~ s e .  Thus, b y  C hes suff ic ient  
capwity t o  contain 10 X of the voluc of  containers (44.0 ft'). Tho comersfon factors 

' nd pa l lo t  ud colum volm ca lcu la t iom arc provided fn the reference rnrtcr lal prwidd 
on Page 32 of Attachment 0-2. 

I .  ,221. 



Bay A: 

0 ' (58*-lOm)(71'-8") - 24 + (6.0)(35'-0.) 
(58.66)(71.66) - 24 + (6.0)(35.0) m 
4,215.- - 24 - 4,191.n + 210 = 4,401.- ft' TOTAL AREA 

CmtrirPent t a k t a t i a u :  

0 V o l l r n  of Dike: 4,401.75 x .5 = 2,Kw).87 ft' 

0 Naxiaum Container Gallons: 1,492 containers x 5s gallons 82,060.0 OellOns capecity 

0 Conversim to  C h i c  Feet: 8,206.0 ' - - - - - - - -  = 1,091.06 ft' liwid 
7.68 

(Voltme Conversion: 7.48 gallons/c&ic feet) 

e Displacenent Totals for Pal let  and Stwtwrl  Colurns' V o l e :  

( m r  of pe I te ts j (pe l l c t  volune) = to ta l  pa l l e t  voltme 
(98 wllets)(2.76 ft') = 270.48 ft' 

( W r  of colrrrp)(coltm volua)  - to ta l  c o l u n  vol- 
(41C0.59) = 2.36 ft' 

Total pa l l e t  and cot- volute rn 270.48 ft' + 2.36 = 272.84 ft' 

e V O ~ U  of Dike - Total Pal let  md S t n r t u r a l  Colum(o) Displacement: 

V o l u c  of  Dike - Total Pal let  and Calm V O l r S C  

2,200.87 - 272.84 = 1,928.a f? 

Carlular: Bay A of the P lan t  6 WrehouEe has 1,928.0 ft' of diked voltme snitable after accanting 
for displaceaent of container p l l e t s  and structural colums. W, Bay A has suff icient 
capecity to  c m t r i n  10 X o f  the volume o f  containen (1,097.0 ft% The convernfor, 
factors and pa l l e t  mi co l r rn  voluc calculations are provided in ttte reference material 
provided m pew 32- of  A t t a c h m m t  D-2. 

.- 

. .  - .  . -- 

. .  



-4451 2 
Ray B: 

0 (54'-1°)(86'-2m) - 24 = (54.08)(86.16) - 24 = 4,63S.S3 ft' TUTM MEA 

secudwy -airPent C l l d a t i m :  

0 

0 

0 

0 

0 

0 

Volune of  Dike: 4,635.53 x .S = 2,317.77 ft' 

M a x i m  Container 6sllons: 1,448 containers x 55 gallas = 79,640.0 gallon8 capacity 
, 

10% of  Maxima Container Gallons: 7,964.0 gal lwm 

Cawemion t o  C&ic Feet: 7,964.0 
*------I = 1,064.7 ft' l iq i id  

7.48 

(Volune Conversion: 7.48 gellons/cubic feet) 

Displacement Totals fo r  Pal let  and Structural Colums' V o l u c :  

( h r  of  pa l l t t s ) (pa l l e t  volunc) = to ta l  p l l e t  voluc 

( m r  of colmns)(colurn volunc) = to ta l  c o l a  V o l u  

(92 p l le ts ) (2 .76  ft') 8 253.92 ft' 
i 

(4)(0.59) = 2.36 ft' 

Total pa l le t  snd c o l a  voluaa 8 253.92 ft' + 2.36 = 256.28 ft' 

Volum of Dike - Total Pa l le t  md Stnwtwrt Colun(8) Di8pl.c-t: . 

V o l a  of Dike - Total Pa l le t  Md Calm V o l a  8 

2,317.77 - 256.28 2,061.49 fr' 

brrldm: Bay B of the P l m t  6 Varehouse has 2,061.0 ft' of diked v ~ l ( l b  m i l a b l o  a f te r  w c m t i n g  
for displacement of container pa l le ts  and structural coltem. W, Bsy 6 has sufficient 
capc i t y  t o  contain 10 X of the volrrsc of containers (1,064.0 ft'). The conversion 
factom and pa l l e t  and cot- v o l u c  calculat iam are provided in the reference m t c r i a l  
prOVfdcd on 32 of Attachsent 0-2. 

223 



- 
3scm6rl, cantsirpent D I p e r r l a r :  
m8y c: 
0 (%.25)(82.16) = 4,457.18 ft' 

(8.0)(11.25) = 90.0 ft' 

(6)(8) 

2 
= 24 ft' - - - * - -  

TOTAL m: 4,457.16 - 90.0 - 24.0 8 4,343.2 ft' 

-4459 -- 

s e c d r y  cont8irrent CelaJlrt ims: 

0 Volrrac of Dike: 4,343.2 x .5 = 2,171.6 ft' 

0 Meximm Container Gallons: 1,256 containers x 55 gal laa,  = 69,080.0 gallm capscity 

0 10% of  llexirarm Container Gallons: 6,908.0 gallorrs 

0 Conversion t o  C h i c  Feet: 6,908.0 
c 

-.------ = 923.53 ft' liquid 
7 . e  

(Volune Conversion: 7.48 gallons/crbic feet) 

0 Displec-t Totals for Pal let  wd Structural C o l u n ~ '  Volua:  

(nwhr o f  pel lcte)(pal let volume) = to ta l  p l l e t  vel- 
(83 pslletr)(2.76 ft') = 229.g ft' 

( h r  of cotrrrs)(colum volras) = to ta l  tolun w l u  
(4)(0.59) 2.36 ft' 

Totat pe l l e t  COI- votlaa = tz9.m ft' + 2.36 = ZM.U ft' 

0 V o l e  of  Dike - Total Pal let  d Structural Colun<r) DiPpleceacnt: 

V o l u  o f  Dfke - t o t a l  Pa l le t  snd Colum V o l u  = 
2,171.6 - 231.44 1,940.16 fta 

C a r l u s h :  Bay C of the Plant 6 Warehouse has 1,940.16 fta of diked volrpc milable after w c m t f n g  
fo r  displacewent of container pa l le ts  a d  s t r u c t v o l  c o l u w .  Thur, Bey C has suff ic ient  
capecity t o  contr in IO x of ttm voluc of mtrinn (923.53 ft'). Ihe comereion factors 
and pe l l e t  md calm volrarc calculstime are provided in the r e f m e  material provided 
on pege 32 of Attachment 0-2. 

.~ . . ~  ~ . .  

. . .  . 
. .  ... . _ .  ..... . . .  



0 (69'-0.)(7'-0.) = (69.0)(7.0) 483.0 ft' TUTAL MEA 

0 

0. 

0 

0 

0 

0 

V o l u e  of  Dike: 483.0 x .5 = 241.5 ft' 

Maxi- Container Gallons: 240 containera x 55 ga l lan  * 13,200.0 gdtm cqmc i t y  

lox of Ilaxims Container Gallons: 1,320.0 Osllons 

Conversion t o  C h i c  Fcct: 1,520.0 - - - - - - - -  176.47 ft' l i g t ld  
7.48 

(Volme Cmersion: 7.48 g a l l o n s / d i c  feet) 

Displacement Totals for Pal let  d Strrrtural Colurn~' Volunc:, . . 

(nwber of p l l c t s ) ( p a l l e t  volrar) = total  pa l l e t  volrsc 

(maber of co luns) (co l rm voluc) = to ta l  c o l u n  volme 

(16 pllcts)(2.76 ft') = 11.16 ft' 

(OX0.59) = 0.0 ft' 

Total pe l l e t  md colrran v o l u  = 44.16 ft' + 0.0 = 44.16 f? 

VO~US of Dike - Total Pa l le t  md Stmcturd ColumCr) Displeqmmt: ' 

V o l m e  o f  Dike - Total k l l e t  rd C o l m  V o l m  = 
241.5 - 44.16 = 197.36 ft' 

- 4 4 5 9  q 

bnclrsian: The diked area of the P i l o t  P l m t  Uarehouse h n  197.0 ft' o f  diked v o l m  m i l a b l e  af ter  
a c c m t i n g  for displacement of m t a f n e r  pal lets and structural  c o l u r .  Thus, the diked 
area h a  suff ic ient  c a p c i t y  t o  ccntain 10 X of the v o l u r  of containers (176.0 ft'). The 
emeraion factors and p a l l e t  rd calm v o l e  calculet iom ere provided in the reference 
.e ta r i a l  provirkd on pgc 32 of Attachment 0-2. 



A. 

0 .  

E. 

0 .  

E. 

t. 

6. 

H. 

1. 

J. 

IC. 

1. 

0 

0 

(7'-6. + 3'-4")(5'-2@) = (10.83)(5.16) = 55.88 ft' 
55.m - 11.00 = u.w ft' 

(5'-2")(49.75') (5.16)(49.75J 256.71 ft' 

(6'-8" + 3'-3")(5'-2*) 8 (9.91)(5.16) = 51.13 ft' 
51.13 - 10.89 = 4Q.24 ft' 

(49' -0") ( 13' -2") - ( 6' 4")( 2'-3.) 
(49.0) ( 13.16) - (6.33 ) ( 2.25 ) = 644.84 - 14.24 a 630.6 ft' 

(23'-10@)(5'-6=) * (23.83)(5.5) 8 131.W ft' 

(15' -0")(5'-6") (15,0)(5.50) 
41.25 fta 

2 2 

(25'mP + 3'-3*)(5'-1") - (3'-3')(3'-3") * 
(28.83)(5.08) - (3.25)(3.25) = 146.0 - 10.56 135.88 ft' 

(4'-5')(S'-ln - 2'-6") 8 (4.41)(2.58) 11.37 fp 

(6'-10. + 3'-2")(S'-l@) - (3'-2")(3'-2=) 
(10.0)(5.@) - (3.16)(3.16) 50.08 - 9.- 40.1 ft' 

(207.33) + (205.67) 
-.-1---1.---._.__-.-- =-206.5 ft' (206.5)(87.86) = 18,143.09 ft' 

18,143.00 - (6'-4.)(2'-4@) = 18,143.09 - 14.74 18,128.35 fe 
18,143.09 - (6.33)(2.33) 18,143.00 - 14.74 = 18,128.S ft' 

2 

18,143.09 + 131.06 + 41.25 + 644.84 + 40.10 + 11.37 + 165.1 + 
30.48 + 135.W = 19,343.18 ft' mfly AIEI 



0 MaxiRu Container Gallons: 5,952 c o n t s l n r a  x 55 gsllanr = 327,360.0 g s l l ~ n r  c e p w i t y  

0 10% of  h i m a  Container Gallons: 32,736.0 gdlorrr 

0 Converoion t o  M i c  Feet: 32,736.0 - - - - - - - -  4,376.5 ftJ t i w i d  
7.48 

(VO~UPC.  Conversion: 7.48 gellors/c&ic feet) 

0 D i s p l e c m t  Totals fo r  P e l  l e t  end Structural Colurns', V o l ~ :  

(rrmkr of pa l le ts ) (pe l le t  volune) = to ta l  pe l l e t  v o l m  

( W r  of cotuars)(cohm voluac) = to ta l  c o l u n  v o l u  

Total pa l l e t  and cotran volrar = 1,026.7 ft' + 0.0 = 1,026.7 ft' 

(372 pellets)(2.76 ft') = 1,026.7 f tJ 

(0) (0.59)  = 0.0 ftJ 

, 

Volune of Dike - Total Pal let  ard Structure1 Colun(8) 0iwlw-t :  

V o l u h  of Olke - Total Pa l le t  end Coltm V o t m  = 
:/. 

9,671.6 - 1,026.7 8,644.9 ItJ 

C a r r b h :  The diked area of the Plent 1 Pad lenslor, Wt Stnmtwe (n-4 Sanh) hm 8,W.g ft' 
of diked vol- available a f te r  a c c m t i n g  fo r  dirplwernt of a n t a i n r  pe l le t8  nd 
r t n r t w a l  colrmr. Thus, the diked area has suff ic ient  v l t y  t o  contain 10 X of  the 
votus o f  containers (4,376.5 ft'). The convenh fectorr  and p l l e t  a d  cotcan VOLU 
calculetions are provided in the reference mnterial provided m psec 32 o f  A t t s c h c n t  0-2. 



M. (211.17)(07.%) - (4.5)(2.3S) = 18,479.56 ft' 

0 44.79'+ Z6.71 + 32.66 + 11.90 + 40.24 + 630.6 + 41.25 + 131.06 + 18,4W.% = 19,668.77 ft' 

. sccarkrl, Contairrart Ca la r la t fm :  

0 V o l a  of Dike: 19,668.n x .5 = 9,834.39 ft' 

0 Maxisu Contsincr Gallons: 5,936 contsinen x 55 gallons = 326,480.0 pl lorrs capecity 

0 of Waximm Container Gallons: 32,650.0 gal~ons 

0 Conversion t o  C&ic feet: 32,648.0 
5 4,566.7 ft' liquid 

7.48 

(Voluac Conversion: 7,48 gellons/cubic feet) 

0 Displacement Totals for Pal let and Structural Colums' Volure: 

(nurkr of p e l l c t s ) ( p l l e t  volune) = t o t a l  pa l l e t  v o l u c  

(nrakr of colurns)(colun voluac) = t o t a l  cot- voluc 

(371 pdlets)(2.76 ft') = 1,023.96 fta 

(ON0.59) = 0.0 f? 

Totat pa l le t  cotum rot- = I,OU.% ft' + 0.0 * 1 , 0 2 3 . ~  ft' 

Val- o f  Dike - Total Pal1.t and Calm V o l a  

9,834.39 - 1.023.96 8,810.43 ft' 

C a r l u s h :  The diked area of the p l m t  1 Pad Tarsian sloport S t N c t v e  (IS-4) (North) has 8,810.43 
ft' of diked volrra~ available af te r  accarrting for displacesent o f  container pa l le ts  uid 
8tNctwd cot-. Thus, the dikcd area has suff icfent cepecity t o  contain 10 % o f  the 
v o l ~ h  of contaimrr (4,364.7 fta).  he comersfon factors and pal let  and cot- W~UC 
a l c u l a t i m  a n  provided in the r e f e r a m  m t t r i a l  p r o v i d d  on 32 of  A t t e c h r n t  0-2. 



A. 

8 .  

E. 

D. 

E. 

F. 

0 

0 

0 

6. 

0 

0 

0 

0 

(Sf-6')(29'-0") (5.5')(29.0') 159.5 ft' ? 

(25I-T. 4 3'-3")(6.0') = (28.83)(6.0) = 172.98 ft' 
(1R.H - 10.56) = 162.42 ft' 

(32'-T. 4 &'-bo + 61-7" + 3'-4*)(6.0) I 

(32.58 4 4.5' + 6.58' + 3.33')(6.0) = 281.94 

281.94 - 21.92 = 260.02 ft' 



1. 

a 

a 

1. 

J. 

K. 

1. 

II. 

Worth 

South 

(29.0)(5'-8") = 164.14 ft' 

(15.0)(5.66)/2 = 42.45 ft' 

(S'-P)(43'-9") = 244.12 ft' 

. .  _-. 

section of 153 Floor Area: 
18,229.6 + 342.35 + 34.66 + 52.59 + 164.14 + 42.45 + 244.12 = 19,lW.W f? 

Section of fS5 Floor Area: 
18,595.26 - 240.62 + 40.90 + 159.9 + 162.42 + 36.00 + 260.02 19,iQi.R ft 

kcadery Cmtsirat CslarlBtianr: 

North Sectton of 1sS Volme: 
. 

a 

a 

a 

I 



0 0isplX-t Totala fo r  Pa l le t  and Structural C O ~ U ~ S '  Volume: 

(nrrmkr of pa l le ts ) (pd le t  voltme) = to ta l  pllrt voltme 

(nunkt of colwns)(colum volrrpc) = to ta l  cot- vo lur  

Totat pa l le t  and coturn votune = 1 , 0 2 3 . ~  ft' + 0.0 = 1,023.96 ft' 

(371 pl letr)(2.76 ft') * 1,023.W f t  

(0) (0.59)  = 0.0 fr' 

0 Voluae of Dike - Total pa l l e t  and S t n r t u r a l  Colrrr(8) 0isplw-t: 

V o l e  of  Dike - Total Pal let and Colum Vo[upc 

9,55b.95 - 1,OU.W 8,530.99 f f  

f 

kluPim: The diked area of the plant 1 pad Tension Structure 5 Worth Bay has 8,530.99 ft' o f  diked 
vol- available a f te r  accounting for displecernent o f  container pal lets and structural 
COlUaar.  Thus, the North Section of TS-5 has su f f i c ien t  capacity t o  contain 10 X of  the 
v0lutr of containers (1,364.71 ft'). The conversfm factors md pal let  and calm volw 
CalCUlationo are provided in the reference m t e r i a l  provided on page 32 of  A t t a c h t  0-2. 



' - 4457  E 

0 Conversion t o  C h i c  Feet: 32,648.0 - - - - - - - -  8 4,564.70 ft' t i w i d  
7.48 

(Volune Conversion: 7.48 gal lons/c&ic feet) 

0 Displacesent To t r l r  for Pa l le t  md Structural Colums' V O l U n :  

(nuher of pal lcts)(pal let  volrrpe) = t o t a l  pe l l e t  v o l u a ~  
(371 pallets)(2.76 ft') = 1,OU.% ft' 

(fnnter of c o l u ~ l s ) ( c o l m  volrrw) = to ta l  coluar volune 
(0 ) (0 .59 )  = 0.0 ft' 

Total pa l le t  snd calm voluc I 1,023.W ft' + 0.0 = l,OU.% ft' 

0 V o l ~ a e  of Dlke - Total Pal let  and Structural Colum(s) Dlsplsccslent: 

V o l w  of Dike - Total Pa l le t  md Coltam Volrpr I 

9,747.36 - l,W.% = 8,TzJ.4 f? 

Carhfm: The diked area of the p lmt  1 p d  T a s i o n  S t w e t u n  S South b y  has 8,723.4 ft' of d i t d  
WlUb wa i lab le  af ter  accovlt irp fo r  displscenwnt o f  container pal lets a d  structural  
colrarr. T h ,  the south Section o f  TS-5 has ru f f i c i an t  c w i t y  t o  contain 10 % of the 
~ l u m  of containen (4,362.7 ft'). The conwn ian  fact- nd pdht cnd c o l a  WLUC 
calculatiorrr are provided in the n f t n n c e  material providd QI 32 of A t t a c h m t  0-2. 

L 



.- 

Based qmn k i g n  prametenr 

12 each: 1-inch by 5.5-inch x 4 feet (erpport boards) 

4'1 X Inti X 5.5W X 12 1-11 ft' 

0.99 ft' + 1.77 ft' 2.76 ftJ displacement volune per pellet 

m S I o I  FACtW 

7.48 aallorrs/crrbic feet 

1 . m  a b l e  inch per 1 a b i c  foot 

Note: Tor the purpose of these calculations, representative pallets were selected for the 
di sp1 scesmnt wlrmc crlcu1.t i om. 
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PICURE D-2 
FMPC -4457 

HAZARDOUS WASTE CONTAINER PRE-TRANSFER CHECK LIST 
INSPECTOR WAUE C(ZP(CT0R BAOOE YO.: 

IOCATIOY O A n  TIME: 

1 
1 

ITEM ' 
NO. I INSPECTION ITEM 

Verify that container labeiarrangement 
is correct as per 20-C-605 

~ ~~ ~ ~ 

Verify that locking ring and lock bolt are 
secure on drum I - / -  6' from drum seam) 

Ensure the FMPC Lot Markin Code. Drum 
Number. and Reactivity Cole are applied 

Ensure that wei hts are 
correctly stencled on drum 

Completed XX (65 Card) to 
N M C  clerk and assist in Transfer Record 

Ensure that the 68.69 Card and the 
TraGsler Record IS In envelooe 

Ensure that Generalor and Supervisor or Alternate I has signed XX (65) Card and that card IS in envelope 
~ 

Record the drum full date on the Hazardous 
Waste Label as Start Date &t .Vnw I) 

I I 

ACCEPT- 
ABLE 

YES NO 
CORRECTIVE ACTION I DATE CORRECTED 

I 
Check the EPA Waste Number 
on Hazardous Waste Label 

1 

L 
11 Check the UN or NA Number 

o n  Hazardous Waste Label 

~ i i  ;2 Check the drum exterior per 
SOP 20-C-605 criteria 

Check the drum exterior and SAC container 1 I 
for leaks. making sure they are clean 

I 4 

I I ' 

* 
i Examine Hazardous Waste Label to 

ensure thal it is complete I.W .\w 2, 

15 

16 

Ensure that the Hazardous Waste Dlsposal 
Record IS complete an0 in envelope . 

Ensure that the Material Evaluation Form 
(MEF) IS in envelope , 
Sign this check list and 
place it mlo the envelope I . i  

7- 



FEMP 

m 
HAZARDOUS WASTE CONTAINER PRE-STORAGE CHECK LIST 

I, 4 4 5 7 

M C U  

WASTE 
MANAGEMENT 

INSPECTOR 

S!orage Area: Date: lime: -. 

SIGNATURE . BADGENO.: 

BADGE NO.: slGFuTuRf 

' BADGENO.: 
. .  . ~ .  

SIGNATURE: 

I 

L m I I 
1 

fNVENfORY 
NUMBER I \ 

COMMENTS: 

,-- --. . . 

P 

'c 0'3 CI, 



FEMP - 4 4 5 1  - 
RCRA MATERIAL MOVEMENT AND OVERPACK 

1 5 
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