
Mctropoliun Edison Com�nv 
Post Olfic:e Box 480 
Middletown, Ptnnsylvini• t7057 
717 944-4041 

Wtittr'l OorKI Dial NumtHrr 

July 2 ,  1980 
TLL 316 

TM1 Program Office 
Attn: Hr. J. T. Collins, Deputy Director 
U. S. Nuclear Regulatory Commission 
c/o Three Mile Island Nuclear Station 
Middletown, Pennsylvania 17057 

Dear Sir: 

Three Mile Island Nuclear Station, Unit II (TMI-2) 
Operating License No. DPR-73 

Docket No. 50-320 
Evaluation of EPICOR II Wastes 

. .  

The EPICOR II Radwaste System continues to process THI-II Auxiliary and Fuel 
Handling Buildings contaminated water. The System has performed extremely well 
decontaminatinR water well below cleanliness criteria. This performance has allowed 
using this processed water for decontamination purposes, and other transfer opera
tions, with minimal ALARA concerns. As of July 1, 1980, 365,055 gallons have been 
processed vi�h 109,492 gallons remaining. A �ummary report is included as 
Attachment No. 1. A detailed evaluation of System performance is the subject of 
another report being assembled. This letter is forwarded in response to NRC 
letter NRC/THI-80-87, dated May 15, 1980. 

Water cleanup has resulted in the generation of sixty-four (64) spent rP.sin liners 
as .of July 1, 1980. These �stes contain contaminants, including fission �roducts 
and chemicals removed from the water. This letter forwards information related 
to, and a discussion of, evaluations conducted to determine the condition of these 
wastes. 

' 
Spent resin liners removed from the EPICOR II Ra�waste System are placed in Waste 
Staging Facilities until final disposition. These facilities are massive concrete 
structures all but precluding access to the liners. A sealed fifteen (15) ton 
conc�ete cap over each liner staging cell provide liners protection from environ
mental conditions and essentially eliminates access by unauthorized personnel. The 
facility provides shielding allowing personnel to work alongside and on top of the 
cells containing liners without radiation problems. This facility has well demon
strated the ability to satisfy stringent ALARA requirements. Attachment No. 2 
provides a layout of the protective barriers associated with liner retention at 
Three Mile Island (TMI). This is a general layout presentation: should details be 
necessary, they can be provided upon request. 
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' . 
The retention of spent resin liners at THl requires all necessary precautions to 
be taken to insure the fission products are contained until final disposition. 
The Commission's Memorandum and Order dated October 16. 1979. directed Metropolitan 
Edison to expeditiously solidify EPICOR II wastes. Extensive efforts are in 
progress to comply with this Order. This letter does not address the status of 
this solidification effort. Solidification will be the subject of separate 
correspondence as the results of conclusive studies and tests are obtained. This 
letter addresses the liners as they presently exist. in a dewatered state. 
Attachment No. 3 provides a tabulated summary of pertinent data for all liners. 

Evaluating EPICOR !I liners and resins for long term stability was conducted prior 
to placing the System in service. A more exhausive study is in progress to document 
the projected. longevity of these containers without detrimentally altering the 
safe containment of fission products. Attachment No. 4 documents the background 
of this evaluation and provides a detailed discussion of items included. Prelimi
nary analysis indicat�s. under postulated worst case conditions. the resin and 
liner packa�e provides safe retention of fission products for several years. A 
more precise definition of this condition is in progress which includes radio
lytical as well as chemical/metalurgical effects. When available. the details o! 
this evaluation will be made available. 

The NRC letter of May 15th requested information relative to the liners and resins 
in use. Attachment No. 4 contains much of this information. Attachments s. 6. and 
7 provide drawings of both the 4x4 and 6x6 liners. and the painting specification 
used on the liner interior. Please note the liners have recently undergone a minor 
modification to allow installation of an air bubbler for redundant level indication. 
The drawings are being updated to include these changes. These will he forwarded 
as available; however. this alteration has little to no impact on the long term 
integrity of the liners. 

Should additional information not forwarded or highlighted in this letter be 
required. please contact me or my staff. 

Sincerely • 

t/r��,,., �� Hovey (, 
Director. THl-II 

CKH:RJM:dad 

Attachments (7) 
cc:: T. Cintula 

D. Dilnnni 
B. H. Grier 
R. W. Reid 
H. Silver 
B. J. Snyder 
V. Stello 
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Epicor Liner Painting Specification 
(Placite 17155) 

Epicor Liner Painting Specification 
(Phenoline 368 Primer + Finish) 

Epicor Liner Surface Preparation Prior to 
Painting Specification (SSPC -SP5-63) 

Summary of Epicor II Liner Gross Curie 
Loading 

Summary of Epicor II Prefilters 1 - ll, 
Gross Curie Loading 

Epicor II Radwaste System Geometry of 
Radiation Survey Meter (Sheets 1 � 2) 

Epicor II Radwaste System Typical Prefilter 
Radiation Survey (With Survey Instrument 12.25 
and 11.75 inches from liner) 

12 Epicor II Radwaste System Typical Prefilter 
Radiation Survey (With Survey Instrument 9" 
&�lin� . 

13 Epicor II kesin Irradiation Data. 
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EPICOR II RADWASTE SYSTEM 

Summary of Operation 
as of June 4th, 1980 

Date CoD'II!Ienced Processing Water------------------------October 22nd, 1979 

WATER PROCESSING 
Auxiliary Building Water Processed--------------
Aux. & F.H.B. Water to be Processed-------------
Inleakage of Water to be Processed--------------
Total Gals. through System Including Recycle----
Number of Batches-------------------------------
Curies Removed by System--------·------·-·--------:..
Curies to be Removed-----------------------------
Processing Rate----------------------------------
New Radwaste System Processing Rate-------------

Processed Water Disposition 

In BWST-----------------------------------------

In CC-T-1 & 2------------------------------------
In Unit II - COT-tA------------------------------

PERSONNEL EXPOSURE (As of June 8th, 1980) 
Total Man Rem Exposure---------------------------

I

Operation----------------------------------------
* Liner Changeout----------------------------------

Maintenance--------------------------------------

330,930 Gals. 
142,979 Gals. 

408 GPD 
816,753 Gals. 

so 
47,269 Ci 

9,259 Ci 
10 GPM 

1.01 GPM 

329,821 Gals. 
1,836 Gals. 

81, 6"07 Gals. 

11,434 Man Rem 

Man Rem Exposure per Gal. Processed-------------- 0.03 Man-Millirem 
Total Man Rem Exposure per Curie Removed--------- 0.24 Man-Millirem 

· Projected Man Rem Exposure for Total 
Curies to be Processed--------------------------- 13.6 Man Rem 

SOLID WASTE PRODUCED 
Spent Resin Liners------------------------------- 62 
Micron Filters----------------------------------- 11 
Resin Traps-------------------------------------- 4 

Prefilters 
Avg. Curie Loading--------------------------- 1,093.4 Curies 
Avg. Liner throughput------------------------ 7,696 Gals. 

1st Demins. 
Avg. Curie Loading--------------------------- 16.8 Curies 
Avg. Liner Throughput------------------------25,456 Gals. 

�ter 

-· 

:. 
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2nd Demins. 

Avg. Curie Loading--------------- ------------ 3.7 Curies 

Avg. Liner Throughput-------------- ---- ------51,755 Gals. 
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THREE MILE ISLAND 
. EPJCOR IT RADWASTE SYSTEM 

SPENT RESJN LINER PROTECTIVE BARRJERS 

PROTECTIVe 
BARRJE'R 

TWO 

. 

CONCRETE WASTE' 
STAGING FACILITY 

PROTECTIVe 
BARRlE:R 

THRE� 

PROTECTIVE: 
BARRIER 

ONE 

(J 
TMI @ 
FLOOD 2 
DIKE 

SUSQUEHANNA I 

RIVER EL. _f EL. 310 

f5'TON 
CONCRETE CAP 
\VITI-I SE"AL 

278' (f) 

NOTE:; 

({) NORMAL WATER ELE:VATION 

SPENT RESIN 
LINE'R IN /"'L-, PROTECTIVE 
STORAGE CeLL � BARRIER 

FOUR 

@THE FLOOD DIKE IS DESIGNED TO PREVENi TMI, FLOODING 
ntfnu.r� TLJ.:- t.U'\0 C"T , �ceo r�.,,,..,.,..,,..,._, �011/fi'D AT' ':l,� riFt:: C'�AR' 



. 

ATTACHMENT 13 
Page 1 of 7 

• •• • • 
' 

. --- -- --- ---- . ---

EPIC OR .II LINER 
FLOW RAn: 

11/\TCIII ChLLONS crH .. SOURC£ 
1 ·-

1 6132 12 hwt. S\lllp 203 

2 7132 10 Awe. Swdp 240 

3 6116 8.3 hwe. SlRp '•84 � 
4 14110 12 Aux. S\lllp & 

Neut 8A 

5 10700 10 Awt. S•1111p & 
Neut OB 

- 3100 10 CCB Sump 

6 3900 10 Awe. S\lllp & 
RCBT 'A' 

7 . 10100 11 U-1 KWST, ABST & 
1\ux. Surap 

s 4280 8.5 U•l tNST, hBST & 
hux. S\lllp 

- 2780 11 CCB Slllllp 

9 1.44:i 11 U-1 KWST, AIIST & 
.1\U't......S..lllftn 

TOThLS 72785 1--
Llner Cl.:.n�;eout D11te: 

C:�llons Thru Liner 1938( 
Curies Deposited 921 
Ch:.nceout Date 11/S 
Rc.'l�"n (O\ Ct:Anr,r.,·at. 3 
1 )  ,\poro.,chl nr. r.ur I e l.h.ol t 2) (ho'lnlr.:t\ •:••nc.eru:l ')) ltYC.I 

USAGE EXPERIENCE Pll&et 1 

PREFILTER (PF) .. 
2 J 4 5 

-· . 

1239 

592 

-
696 

1.74 

153 

··---

14100 17700 10100 4280 
1239 1288 47'• 153 

11/8 ll/17 11/30 2/11 
1 1 I 2 2 

l'ro·hr "col• I "'I'•: 4) cuur.e 

., 

6 

-

U5 . -

7225 
lS5 

12/14 
2 

DEHIH 1 (DF) 

1 2 J 

0.78 

0.79 

0.80 

4.40 
·. 

0.51 

- • 

1.56 

� 
28 � 

19380 31800 10100 
2.37 6.1.7 28 

1115 ll/17 11130 
3 2 2 

.. 

DEHlH·2(DS 

4 1 2 

0.11 

0.22 

2,07 

0.14 

0.24 

-
3.18 

-
2.00 

0,1.0 0,02 

- -

4.20 0.29 

1150� I H181 21605 
4 6 5.96 2.ll 

2/l/o 11/8 . 
2 2 . 
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EPICOR· II LINER USAGE EXPERIENCE Peger 2 • 
• ·--
� FLOW RATE PREFILTER IPF) DEUIH 1 (DF) DDiiN 2 (DS) 
BATCIII CI\LI.ONS CPH � SOURCE 

7 B 9 10 11 5 6 7 2 3 4 

From Pege 
72785 2.31 1 . 

10 3730 11.5 U-1 HWST, ABST & 134 0.16 -

Aux. Sunp 
11 8505 15 Aux. Sll!lp 1071 38.6 0.36 

-
12 5475 15 RCBT 'A' 863 19.6 3.38 

-
13 5500 7 RCBT 'A' 889 - 1.56 
14 (161, 763) 10 cc-r-2 

(Reclrc) 
0.1 '0.21 0.19 

15 1000 10 RCBT 'A' 131.2 0.)4 10.01 
16 4000 10 RCBT 'A' '692.5 0.92 1.76 

. I 
17 (206 ,000) 10 cc-r-z � 0.10 0,30 

(Recirc.) 

I . 

TOTALS 100995 
Llner Changeout Date1 
Gallons 7hru Llner 1223 5475_ 5500 1000 4000 17710 6500 4000 39315 6500 4000 
Curle• Depodtad 120 863 889 131.3 692.6 58.36 0.61 1 .02 6.05 l. 76 2.0f 
Ch11ngeout Date 

lli l..: �2/19 12121 1/ll 2/5 12/19 1/11 l/5 h2Jl9 1/11 -
Ren'lon £or Ch11nr.e•1ut. 

__ 1 2 2 2 z 2 2 2 2 2 -
1) -'rprn;1chlnr. Cttrll' l.l111lt 2) Clll'�:�l:nl Ct1n -n�t l) Lcvco1 Prob11 rrnhleml' ''' Out:llr.l .. . 
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' 
IIATCIII CI\LLOHS 

Fr0111 Pace 
2 l0099S 

18 (104,1.42) 
19 7402 
20 6820 

- J3110 
21 7940 

22 11000 
23 11250 
24 705J 

. 

TOThLS 1491158 

Llntr Chanceout Date: 

Gallon• Thru Liner 
Curies Depotlttd 
Ch11neeout D:ttt 
Re11�on for Chan�eout. 

I 

EPICOR ·II LINER 
FLOW RATE 

CPH " SOURCE 
12 

. 
30 CC·T-2 '(Reclrc.) 
10 RCIIT 'A' 1056. 
10 RCIIT 'A' 
10 CCII S� 

10 RCBT 'A' & 
nux. SIDp 

10 RCBT 'A' 
10 RCDT 'A' 
10 RCBT 'A' 

7420 
056. 
2/19 r--l 

USAGE EXPERIENCE ... �.I � • 

PREfiLTER (PF) DEHIH 1 , ... , �EHlH 2(05 

lJ 14 15 16 17 II 9 tn " 'ii 

2.06 

I 0.02 
18.9 0.01' 

973.5 0.5 0.0111 
0.91 � 0.04 0.001 

611.45 23.46 0.15( 

991.8 I 7.05 0.4lll 
fl250.� 1.5" 0.008 

1069.8 0.683 0.001 
• ! I 

. 

6820 11320 11000 8250 705J 14240 19320 l}303 4000 48116: 
973.5 �68.q6 991.8 1250.( 069.11 19.4 30.56 �242 2.08 :1!.67 
2/20 2/27 2/29 3/4 3/6 2/20 2]_2.9 2116 

2 2 2 
• 

1 1 2 2 - 2 -
I )  1\pprn:tchlnn Curl� �lmlt 2) C:ht'llllc.,l Con.:•1:'1't 3) Level PrCII>C rrohltau• '•) ·�t.ru:c - ----- - · - - -

,., .... '· 
- - -- ---· 

" 
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I 
8.\TCIII CALLOHS 

flUII Pa&e 
3 149858 

25 8100 

26 7952 
- (13618) 

27 8100 

28 8100 

29 7103 

JO 11300 
. 

TOTALS 200513 

Llner Chanseout Date: 

Calton• Thru Liner 

Curlu Depollted 

Chanseout Date 

ReaKon !or Chnncto�.: 

. .. ·' 
I 

EPIC OR II LINER 
fLOiol RATE 

CPH " SOURCE 
18 

. 
10 I!CBT 'A' . 1286.01 

10 I!CBT 'A' � 
10 CC..T-1 'tnln� . 
10 I!CBT 'II' 
10 I!CBT 'II' 
10 I!CBT 'II' 
10 QlST &Juc. � 

. 

�100 
286L0 

,• J/10 
1 ._ __ 

USAGE EXPERIENCE Pase1 4 

nu:rn.m (PF) r:&mf 1 (� OOilN 2 (a:i) 
19 20 21 22 23 10 11 s 6· 

2.242 0.673 

1.616 0.001 

1263.31 0.848 0.004 ,_ - - -
1284.1 0.466 0.001 1--- 1283.2 t.m 0.011 

I 

1126.0 0.443 0.016 � I 1<*.08 �.71 0.034 
I 
: 

. 

7952 8100 8100 no3 moo lmu � u.on VJ./11 
1263.31 1284 1 l\283 2 1126 IY. hrw. M 4.706 �].442 n 1.711 n M' JnL �l.L J.w 4/15 _41ll .J.ill.. 14117 1/14 -

1 1 1 -I 1 j 2 4 2 4 -
1) Arpro11chlnr, Curle Lll�l t .l) 1:h,.111lc11l C,. ,, rn" l 1 lt'\',.1 l'rnh11 Prob ''-""' '·: 'ut.11r.o 

-· . - --

i 

• 

.t - I 

J I I II 
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I 
� 

BATCH I CALWNS 

Frcn Page 
4 200SU 
31 8100 

32 8100 

33 8100 

34 8100 

35 14212 

36 8100 

37 9405 

38 • 5100 

39 5100 

TOTALS 274330 
Llner Ch�ncecut Date: 

Ca1lons Thru Liner 
Cullel Deposited 
Chungeout Date 
Reason for Chl'ar.t"nut: 

EPICOR · II LINER 
FLO\l RATE 

CPH " SOURCE 
24 

, 

. 

10 �·s• 1283.5 

10 RCBT 'B' 1---
10 �·a·· 
10 RCBT 'B' 

10 �rr 
10 RCBT 'B' 

10 � 'B', Aux.� 
t. CCB SuTfl 

10 RCBT 'C' 

10 RCBT •c• 

8100 

� �I.J!L 
.. 1 

USAGE EXPERIENCE 
PREFILmi.(I'F) 

25 26 27 2il 29 JO 

-

1283.29 

1283.0 

1283.65 

1174.4 
• 

1283.8 

! 969.99 
-. I 

i 
I 

8100 8100 8100 14212 8100 9405 
1281.29 11281.01 1281.6511174 4 : 1281.8 l%9.99 
...JY_21._ r-�aL �ll.fl. ��lL .5/13 

1 1 1 . ,_1 1 1 
l) Appro.,chlnr. CuTie U111lt 2) Ch·rnlcnl Ct�nc,•rnl' 1) 1ovr.1 Prnbe Pruh1e"'" '•' •'utnr,e 

p,.�.l 5 • 

� I= 
31 32 12 6 

0.062 

.06 0.002 

1.236 0.018 

1.16 0.363 

".142 0.781 

6.339 0.007 

0.513 0.397 

0.048 0.073 

1292.2 0.547 0.575 1---
292.02 0.574 0.719 

. 

�too �too. 74117 l0892C 
11192.2 l29t.Jl2 u....m .2...9il. 

�/14 5/JS 
1 l -
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r-----

• . 
MTCIII t:ALT.OHS 

Frm�e 
5 274830 
40 5100 

41 5100 

42 5100 
43 5100 
44 5100 
45 5100 

46 5100 
. 

tOTALS 310,530 

llner r.hnnt•�ut n�tc: 
Cal1ons Thru llnor . 

i Curle• Depoeltod 

Ch:�n�;eout D�te 
• lll'llton (tJr .;e ·"'f.·'OI" • 

EPICOR II 
f'LO� MtF. 

CPH , SOURCE 

. 
10 RCBT 'C' 

10 IICBl' 'C' 

8 RCBT ·•c• 
10 RCBT 'C' 

10 RCBT 'C' 

10 RCBT 'C' 

10 IICBl' 'C' 

· -

----- ---
LINER USAGE EXPERIENCE 

I PRf.rn.tER (I'F) f---.-:- -· -�-· ,...--- · -·-r--
33 34 35. 36 37 J8 J9_ 

289.5· 
1292.28 

1292.1� 1--�292.271 

1292.2 
• 

1292.91 

I 129l.!M ; 

. 

. 

�102..1��·- ww. �1,0Q_ .:!120 I- 51® UQQ.. 
1289.5 1292.28 1292.1 1292.27 1292.2 !1.292.91 U9J.()j 
JLJ.6 5/!!., .2�.!L �ill.. 5/23 5/27 5/2�-

.. a..! -L-�- L-- -1 - 1 • _1 _ _ .1 1 -

,.,.1 6 • '(;)' 1 lllollln t'!L 
12 13 6 

11.619 2.997 
3.286 0.529 
0.337 0.717 

l.U5 �.055 
0.681 �.389 

0.502 �.� 
. 0.214 0.211 

0.075 l!h!!L 

. 

.�J!!.. bs,soo �44� ·- . - ·.;;;. 
U.242 2.597 �.67� 

• • - · - ..1Ll9_ . • - ?�28 
1 2_L.:....L .L. 

.. 

r I 
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• 

BATCIII \01\LLONS 

FnD page 310530 
6 

47 5100 

48 5100 

49 5100 

50 5100 
51 16225 

52 17900 

t 

TOTALS 

Liner Changeout Dater 

Gallons Thru Liner 

Curle• Deposited 

Chanseout Data 

�·••on for Chftngeout: 

. 

EPIC OR.' II LINER 
FLOW RATE 

CPH " SOURCE 40 

. 

10 RCBT •c• 
F292.7 

10 RCBT •c• 

10 or •c• 

10 RCBT •c• 

10 RCJT/Tri. Farm 

12 RCJT/Tir.k ram 

5100 

292.7 

5/31 
1 

· . 

USAGE EXPERIENCt 
I'REFILTfll (PF) • 

41 42 43 44 45 

�2.78 

1292.'lf 

:WZ.62 
. !� 

203.52 

I I 

-
... 

-

5100 5100 5100 1!6�5 17900 

1292 7B 1292,71 1296 . 6211096.12 11201.5: 
6/2 6/4 . 6/&-l- 6/26 6/:!0 

1 1 1�2 1 
1) Ap?ruachlng Curia Limit 2) Che�ical C�nr�rn• 3) Level ProbP Probl�• �) Outft&e 

-

Pas•: 7 

l:lliiN 1 (IF) roaN 2([6) 
46 13 14 7 8 

2.597 

0.448 0.152 

0.003 0.521 

0.168 0.382 

� 0.529 
' 

1.303 0.001 I I t.i04 0.084 

�5.900 

].401 
616 

2 
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LINER INTEGRITY 

AND 
RESIN STABILITY 

PRELIMINARY 
EVALUATION 
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Process Support Group 
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I. Introduction 

The Epicor II Radwaste System is designed and operated 
to remove fission products from a mobile medium, water, and 
transfer these products to a fixed medium, resin. In addi
tion, this system concentrates radioactive material so that 
its overall management and final disposal is enhanced. Once 
contained in resin liners it is necessary to determine the 
long term stability of this package to properly contain fis
sion products. To review this topic, both the integrity of 
the liner and the stability of the resin media over a period 
of time must be evaluated. This evaluation is divided into 
two parts in order to focus on the retention of fission pro
ducts on the resin bead and secondly the retention of fis
sion products by the liner itsel� .• 

II. General Assumptions 

The assumptions governing this Epicor II liner and resin 
evaluation are: 

* 
o The liners exist in a dewatered state when they are 

removed fram service. 

o The liners are retained in the Interim and/or Waste 
Staging Facility. 

o The resins are not solidified. .1 

*Dewatered conditions are well documenteij and defined in the 
Dewatering Program Report (R. Wilson letter dtd. 11/30/80 
to J. Collins, NRC). 

o The evaluation is to include the full range of time 
spans from immediate to infinite conditions. This 
would cover worst case parameters regardless whether 
they occur immediately upon removal from service or 
at infinite time. 

o Dispersal of fission products outside the container. 
should it ever occur. at.J its effects. are not includ
ed. It should be noted Lhat resins in a dewatered 
state are relatively immobile by themselves. 

III. Conclusion 

The preliminary evaluation indicates under postulated 
worst case conditions, the resin and liner package provide 
safe retention of fission products for ·several years. . .. .. .: . .  

: 
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IV. Part I 

EPICOR II RADWASTE SYSTEM 

LINER CHEMICAL/METALLURGICAL EVALUATION 

, . 

TMI-2 Process Support Group 

GPU Laboratory Materials Technology"Section 

GPU Laboratory Chemistry Section · . 

July 1st, 1980 
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The integrity �f Epicor II Spent Resin Liners must 
be analyzed in terms of the effects of the environment 
both external and internal to the liners. With the 
liners being retained in the Waste Staging Facilities, 
external environmental conditions are reasonably stable 
& are essentially of no consequence. The use of resins 
and associated contaminants deposited on the resins, r�
quire careful analysis with regard to internal conditions. 
The deposited contaminants result in both chemical and 
radiolytical factors which must be accounted for. The de
gree and time of metallurgical reaction dependence must be 
fully evaluated to determine the assurance of providing a 
proper container for containing fission products within 
the liner. · · · · 

B. !!ackground 

The Epicor II Radwaste System was designed and con
structed immediately following th� TMI-II March 28th, 1979 
accident. This system was required to clean radi�active 
waste water with activity ranging from 1.0 co 100 micro-
curies per cubic centimeter �/cc). The system was devel
oped on an emergency basis by a large group of on site and 
off site personnel both company and consultants. The severe-
ly intense design stage included repeated meetings with ven� 
dors as well. as presentations to Nuclear Regulatory Commis- .. -
sion (NRC) personnel to insure that a highly reliable, well. · 
designed, safe system would be installed that would clean the. 
contaminated water to satisfactory limits, producing a safe 
waste product, while accounting for ALARA requirements. Be
cause of the criticality of having this system available in 
an expeditious manner, comprehensive reports, documents, eval
uations and studies were not produced. However, correspond
ence is available to track the chronology of events and deci
sions pertinent to important issues. 

The design of the Epicor II Liners' was an item that was 
carefully scrutinized by both on and off site company personnel 
and consultants. This review included such items as long term 
integrity and provisions for handling. The main item of inter
est pertinent to this evaluation is liner integrity. This was 
the subject of several meetings and presentatio�s during April, 
May and June 1979. The basic liner design is as shown in dwgs. 
BL-62579 for a 4 x 4 (four feet tall by four feet in diameter) 
(Attachment 5) and Epicor T-66000 for a 6 x"6 (Attachment '6). 
These carbon steel vessels are painted on both interior and ex
terior surfaces. Painting specifications, Plasite 07155 and 
Carboline (Phenoline 368 primer and finish)(Attachment"7) pro
vide specifics of the type and method of interior paint appli
cation. 

:... 

.•. 

; 
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A metallurgical evaluation including experiences with 
this type of liner design concluded the liners would pro
vide safe, reliable containment of fission products for at 
least five years following removal from service. It was 

·envisioned five years would provide sufficient time from 
removal from service,to shipment and burial of these wastes. 
Since the burial facility provided the final long term con
tainment, the integrity beyond five (5) years was not eval
uated. There exists no regulations as to the design criter
ia of such liners so it was concluded the design would sat
isfy criteria both at TMI and for final disposition. Should 
the liner be required to act as containment for extended 
periods, it was judged that more resistant materials might 
be required, however since that· was not the case, it �as not 
selected. As discussed earlier, due to the urgency of this 
type of evaluation, formal documen�ation do�s not exist. 

Once Epicor II became operational on October 22nd, 1979, 
it �as determined that subsequent evaluation of the liner 
design would be conducted incorporating contaminant deposi
tion and other performance data in the analysis. After sev
eral months of experience, a more foroal, comprehensive eval
uation was commenced to more precisely analyze conditions in 
the liner and how the liner would withstand this environment. 
The purpose of this review was to integrate chemical and met
allurgical aspects with time so as to accurately define liner 
integrity. This evaluation is being performed.by t�e Process 
Support Group and the GPU Laboratory Materi3ls Technology and 
Chemistry Sections. 

C. Assumptions 

Some of the assumptions and/or variables included in this 
evaluation are: 

l. Liner Internal Coating - The full range of liner paint 
conditions are considered. 

These include: 

The coating being fully intact; the coating partially 
failed; coating containing pin holes; or no coating. 

This range will include the worst case parameters .. 
2. Seal - Once a liner is removed from service it is de-. 

watered and sealed with screwed cap fittings, an� a· 
55 gallon drum ring seal. 

3. Volume - A  4 x 4 liner contains an average of 30ft3
3 of resin while a 6 x 6 contains an average of 110ft . 

4. Moisture Content - The moisture content in a dewatered 
liner are as defined in the Dewatering Study. (R.Wilson 

I 
. : I' :. 

______ .......,. ____ ___ _ - -------� 
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letter dtd. ll/30/80 to J. Collins, NRC) 
5. Chemical Contaminants - Based upon sample results 

the minimum and maximum amo�.mt of chemicals depos
ited in each applicable liner type including items 
such as Sodium, Baron, Chlorides, Nitrates, Phos
phates, Sulphates, etc. is included. 

6. Curies - Based upon sample results, the minimum and 
maximum amount of curies deposited in each specific 
liner is included. 

7. Exterior Environment - Epicor II liners are retained 
in on site Waste Staging Facilities. Moisture, temp
erature and other atmospheric conditions are included • 

D. Conclusions 
. . 

1. Preliminary analysis indicates that the resin liner 
under the postulated worst case conditions including 
an initial defect in the coating would not perforate 
for several years. 

2. The coating vendors indicate that in the absence of 
defects in the coating, the normal life for the coat
ing in the postulated environment would be similar to 
that for a coating subjected to dt.!mineralized water, 
which is in excess of ten years. 

3. Tests conducted by the coating vendors-indicate· the .. 
coatings can with�t�nd � x.l09 rads dose with no ap
parent degradatiDn; 

4. The precise worst case internal environment as it re
lates to time must be more closely determined for a 
closer definition of the corrosion rate. 

:. 

. --· -- ---- ------------- ·-·- -·� 
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The stability of the materials used in Epicor II · 

liners for water cleanup purposes must be analyzed in 
terms of radiolytical effects . The fission products 
deposited on the organic and inorganic materials re
sult in radiation exposure which accumulates with time. 
This integrated dose results in primary and secondary 
effects associated with the stability with which resins 
retain mixed fission products, and the integrity of the 
liner itself. 

B. Background 

The major radioisotope existing in the Auxiliary 
and Fuel Handling building waste ·�aters immediately fol- '· 
lowing the accident was iodine .  The immediancy of clean-
ing this water dictated designing the Epicor II process 
to remove this contaminant, among others. The prefilter 
in the system was specifically tailored for this purpose 
with a design loading of up to 2, �00 curies. The design 
was relatively fixed by the middle of May, 1979, with 
shielding based upon 2,500 curie deposition. Realizing 
the half life of Iodine (specifically 131I) and the pro-
jected availability of placing the system in operation, 
an evaluation was recommenced for contaminant removal 
following the decay of iodine.  

A meeting held on July 13tn, 1979, focused on ·alter-
ing the system process design and reviewing ·the -results- bf 
investigations completed.by various organizations! It was 
during this · meeting' that ·the limitations: associated with- · ; ,. ,  
each liner was' determined. In particular ,  personnel from 
Epicor Inc. presented a proposal to alter the prefilter 
from being a prime Iodine remover to being a prime Cesium 
and Strontium remover. The number of curies that could be 
safely deposited on the prefilter was reviewed in some de-
tail. .It was during this meeting, also attended by NRC 
personnel, that the radiation resistance of various types 
of resins was discussed. It was determined, based upon 
specific selection of rezins, that 1300 curies would not 
present any significant detrimental effects . In addition, 
1300 curies in a 4 x 4 liner would provide several choices 
for shipping casks when shipment was required. Other proc
essing parameters would also be enhanced·.. Th·is issue was 
investigated . further witli a ·second. meeting- held on.·July·· · : ,-... 
24th, 1979 . ' '· This second· meeting, also attendea by NRC per-· · 

sonnel, confirmed that the curie volumes were satisfactory 
li�its. (Prefilter 1,300 curies, Demineralizer Kl, 500 
curies and Demineralizer K-2, 20 curies . )  

This initial review indicated no substantial concern 
over the near term radiolytical effects. As discussed in 
Part I "Liner Chemical/Metallurgical Evaluation," formal 

. .  . . .. ' ' 
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documentation of this evaluation was not made during the 
early development stages of the system. 

After several months of operational experience, steps 
were taken to conduct a more exhaustive study. This study 
would formally document radiolytical effects and focus on 
primary and secondary actions in the liners integrated over 
ttme. This evaluation is being conducted by the Frocess 
Support and Radiological Engineering Groups . 

C. Conclusions 

l. Preliminary analysis based on postulated worst case 
conditions indicates that no sfgnificant areas of 
concern exist for several years fo�lowing removal 
from ser�ice. · · · 

2. Curies deposited in liners are not homogenously 
distributed throughout the liner . 

D. Dose Calc�lation 

The degree of radiation effect is almoRt directly relat
ed to the integrated dose received by re�ins. Since this is 
a critical parameter, this section details some of the assump
tions and methodologies used in determining this value. 

1 .  Assumptions: 

:. 

Extremely conservative assumptions were used · to ·cal- · · · ·  · · · •  
culate the integrated dose .the resins are subjected . ,  · · - '  
to . Some of" these are-: : . ... - ... · ·.:. · 

a.  The maximum amount of curies are deposited on the 
minimu:n amotmt of resins. 

b. No self shielding of resins occurs within a liner. 

c. Where applicable, the energy .of gammas is complete
ly absorbed by the section of resins which it is 
deposited on. 

d. The dose received by a resin bead comes from a com
bination of radiation deposited on the bead itself 
as well as radiation from beads adjoining the . part-:. 
icular bead� being analyzed.�· ·" •· . •I .. .... . · 

2. Curies Deposited ; 

The number of curies deposited per liner varies with 
each. liner. Attachment 8 provides. a presentation of 
the number of liners of each type versus the curies 
deposited. This display clearly shows the prefilters 
contain the vast majority of curies. The prefilters 



. .  

pose as the most severe situation and therefore 
the preliminary evaluation concentrates on these 
liners. The fission products removed by each · 

liner are documented in Batch Data Sheets . These 
sheets are not included in this �eport due to 
their volume . These documents , previously provid
ed to the NRC , allow calculating dose due to spe
cific or group types of radionuclides . The data 
in these Batch Reports is summarized in Attachment 
3. 

3. Curie Distribution within a Liner :  

The distribution of curie deposition throughout a 
liner is dependent upon liner design, types of 
resins used, direction of 'liquid fldw, and how the 
resins are deposited within the bed. This single 
parameter provides a guidelines by which all associ-
ated variables can be accounted for . · 

Radiation surveys are taken as liners are lowered 
into Waste Staging Facilitie s .  These surveys con
sist of radiation readings along side the length 
of a liner. Two circumferential points are taken 
180° apart from each other . Thes e  two points allow 
for determining if preferential side loading is oc
curring due to channeling, bypasses ; or other intern
a l  hydraulic actions . Attachment 10 shows the fixed 
geometry of the radiation surveys .  The geometry of · 
the instrument shows that approximately,_· 6 . 6 '  inches of 
unshielded liner heighth is exposed to th� meter ' s  
ion chamber, a t  ahy one time . While' the survey is be- · : · .  

�ng taken , the liner is stopped every six (6) inches 
of downward travel to obtain and record survey instru
ment readings . Although the chamber sees some radia
t ion other than the unshielded portion, the amount of 
radiation is considered of limited significance. 

Typical surveys for a ' liner containing 1292 curies are 
included in Attachments 11 and 1 2 .  The�e surveys show 
that as the meter window becomes more columnated (12.25 
inches versus 9") the bell shaped curve becomes tighter 
and more pronounced. In addition these surveys show 
that curies are not homogenously deposited throughout 
a liner. From this information, the curies deposited 
versus cubic feet of resin was. determined . � r ·. '  :. · . . . . .  

E .  Resin Irradiation Data 

The performance of resins when exposed to radiation is doc
umented in many references readily available in the industry. 
No attempt will be made to list all pertinent documents. How
ever , because the degree of resin resistance is dependent upon 

-----:-- --. � _.. , ·- - __.._,__, -- =� � - - .. 
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its type , the individual references for the type of materials 
used in Epicor II liners is important, 

It is generally accepted that inorganic resins are more 
stable when exposed to radiation than organic resins. Also, 
as previously discussed, the prefilters contain the vast ma-
jority of radionuclides removed from the water. From this · 

information it was determined· that the first eleven (11) pre- � 
filters pose as the worst c�se condition for resin irradiation 
effects. Attachment 9 provides a tabulation of these first 
prefilters and the associated curies deposited. This attach-
ment shows that only three (3) prefilters contain the greatest 
amount of curies. The5e liners pose as worst case conditions. 

To evaluate the radiation effects of �picor Inc. resins, 
data was accumulated that addressed the specific reaction ex
perienced by the resins in use. This data is provided in At
tachment 13 . 

Having established the worst case curie lo�ding and ob
taining resin irradiation references, the stability of the 
resins were evaluated. 

F. Effects of Resin Irradiation 

These are basically eight irradiation reactions which 
have been reviewed in this evaluation. These reactions were 
categorized according to effects on the resin matrix , physical 
alterations, and other safety concerns. They are: 

0 
0 
0 
0 
0 
0 
0 
0 

Gas Generation 
Safety of Nitrated Type · Resins r 
Scission of Functional Groups . . · · 
Scission of Po' .ymeric Structure 
Scission of CrJss Linkage Bond 
Agglomeration 
Swelling/Shrinking 
Discoloration 

. . .  
• • • t > 

Each area will be explored to provide preliminary results of 
the analysis : 

1 .  Gas Generation 

Primary effect : Over the infinite life of a liner, 
under postulated worst case conditions, �the maximum. in- · · ·  . . .. . 

crease of liner pressure due to Gas Generation is 2 lbs. 
per square inch (psi). A hydrostatic test of a liner 
demonstrated that a liner can withstand up to 19 psi 
prior to breaching liner integrity. At that pressure a 
minor leakage point developes at the top of the liner. 
There is no indication that this will pose as a signifi-
cant problem. 
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Secondary Effect : Possible generation of gases that 
would combine with residual moisture in the liner or 
the matrix of hydration of a resin bead could produce 
an acid. This acid might lower the pH of liner in
ternals resulting in more aggressive chemical attack 
on the paint and/or liner surface. Since the liner 
and resin design contains a buffer to maintain the pH 
at 5.0 or higher , there is no indication that this 
will pose as a significant problem over the next sever
al years. 

2 .  Safety of Nitrated Trpe Resins 

Tile Epicor II Radwaste System does not contain nitrated 
type resins nor is there .�ufficien� ,amounts of nitrate 
contaminants in the waste water to shi ft resins to a 
nitrate form. This is not a concern. 

3. Scission of Functional Groups 

Primary Effect : The loss of exchange capacity is not a 
problem since once taken out of service, additional ex
change capacity is not required. Even so, the resin 
in the liners is not exhausted chemically so a signifi
cant amount of capacity exists when removed from service. 

Secondary Effect : Radioisotopes could be. remobilized as 
a salt should functional groups complexed with radionuc
lides be broken from the main resin matrix. · Since no 
liners are exhau�ted when remoV.ea from service, this extra 
capacity will refix any radionuclides back. into solid 
resin matrix. : ; . . · •  l'i � 

4. Scission of Polyneric Structure 

Primary Effect : Physical breakup of resins results in 
fines which will not cause any problems in Epicor II 
liners� . 

Secondary Effect : .  The formation of r�active ch�mical 
species is based upon resin type s ,  contaminants deposit
ed, and radiolysis . There is no indication that this 
will pose as a significant problem over the next several 
years. 

5 . �  Scission) of Cross Linkage ,Bond · .  . •: .. · .. 
The alteration of the porosity and/or ion exchange ca
pacity of an Epicor II liner is not a problem since the 
liners will not be placed back in service for water 
cleanup purposes. 



6 .  Agglomeration 
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The agglomeration or j oining of resin beads does not 
pose as a problem unless transfer of resin beads out 
of the liners is required. This effect is related 
to dose and over the next several years it is �ppar
ent that insufficient exposure to resins will occur 
to c&use agglomeration. 

7. Swelling/Shrinking 

Sufficient void space exists in Epicor II liners to 
eliminate this as a concern. With solidification. 
this issue would have to be addressed carefully. 

8. Discoloration 

The change of the color of resins is of no consequence • 

. . 
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.n"eanl to' con&ttVe an eJfprcu guarantee In ;�ctual nrvlce. ·Tho un�Jcw Ia depondent upon .proper application and utual 
operatlnp condhiona and It Is generally recc:.mmonded that usen conr.rm adaptability of 1!\e product fer a speciric VM 

by ,t.eir own teals. Plnile No. 7155 Is nat suitable for- service In conC'sive acids or o11idizing Mrvice for continuous 
Immersion. 

THINNERS 

111o following thinners are recommend.d - the amounts required will vary depending on air and surface ttrnptf" 

atures and application equipment. 

It ;, recommended that the �mount af thinner Included on each order amount to �ppro•lm•roly 209:, ol the c�Ating - • 

PLASITE NO. 71 THINNER b • medium fast thinner end b to be usC'd under moat cond'dions. 

PLASITE NO. 72 THINNER b a Nlalively slow thinner and must be force cured when coating is u.ed in Zone A applto 

cations. It b an aid to force curing and eliminating solvent popping 41nd improve& flow-out of coating. 

PRIMERS 

kAsltt NO. 7155 docs · not require a primrr1n·z.ono A umce. lf a shop primer or a primer to hold surf �eo ia requi'" 

ort largo fabricatioN use No. 7155NP primer at 3 mils with topcoet of 6 mils No, 7155. ReferenC'It: Pluhe lklll.tin M-TNP. 

CURING 

1. NormaDy polymerhatlon and C\lring wiD take placw In 4 to 7 days n 70" F. H tomperature ta In tho rar-a• of SD' to 
65" f. force Curing b ,.commend.d as curing rate b cons.Id ... ably. loww n thoae tempenture&. 

2. fora Curing is ,.commended during cold w .. thor, for enc1o.ed tanks or when coated surface b to be imm� 
btfoN 4 to 5 day room lemperatuN curing will take placa. 

1 force Curi� at elevat.d temperature does inc,..se res.Iatanc.e to certain exposures, themoro when ellpowro Is seve,., 
Foree Curing is recommended to obtain muimum resistance, .. 

4.. Below are listed • few C\lnng schedules that may bo u.ed for tim• and work planning. Prior to reisfng the meul to the 
force curi"V temperatu,. it is necesury that an Air Dry time of 1'h to 3 haun at temperatures from 70• F. to 100' f. 
bo allowed. After the air dry peoiod has elapsed tho temptrafuN should be raised approximately 40' .f. In ineftments 
of 30 minutes until tho duired force C\lring temperatures ai"' I"'ac.hed. DO NOT FORCE CURE Ahovo 1 oo• F. until final 
dty film Ia obtained. 

·-' 

.. M_EJ��.E�..!U.!f�::::l·�· :::·:h=::• .. :;a.::::: CURING TIME-•.;; - METAL TEMPERATURE--�-- --·CURJNG nME .�· .-......,..., 
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-
·

-

-

-

... 

----�.......,:

·
..,;:;:,.,:._,.

�

- ·

. ----::.. 
. . 130" f. 

140" •• 
tso• f. 
160. f. 

1 5  Houn 1 70" F. 3� Hours 

9 Hours 1 80" F. 2� Hours 
6 Hou,. 

<4'h Hou,. 

2 Hours 
·� Hours 

5. final C\lrt may be chtdtd by exposing coated surface to MIBIC lor ton minutH. If tflo coeting softens onfy efter tilts 
npon.t,. end no dinolvtng Is observed the .C\Iring cen be considered complete for aD practiul purpoMs. 

) 



.. . . S?AAY AFPLICATION ..... ..... :- _  .-.-. . . . 

. .
. 

_, ...... .. ._ ... . 

1. AU ip;ay ' equrJiment 1hould bo thorcoughly cr .. ned 

and the ho�e in p;,l1;cur.r U.ould bo fue. of old paint 

I 
2. U1o atar.dard pradudron type 1pray ;una: 

GUN 

DaVitblu p.uac.sto 

Bln1c& #11 
Binkl #7 

FlUID 

FX 
�ss 

33 

AIR 

765 
• 63-PB 

33-PE 

.Airleu Spray is not re:ommended for Plasile No. 7155 
epplicalion. 

• 

. . . .... . CRUSH APPUCA nc: .. - - .
«# 

•
•• -·· .-.., ... .

.
. ..  · .  

1. A high quality natural bristle brvdt •�·in rvbber 
should be usod. 

SAFETY & 1,\ISCELLANEOUS EQUIPMENT 

1. For tank llnin£1 work it ia recommend� that the 
operator provide hi"'"" wirh clean coverans and 
rubber sol� ILhocs. 

2. For tanli:s or enclosed r.pun, use the nl!ceuary ufety 
equipment such as air mask, explosion proof elll"!rical 
equipment, non-sparking toola and h1dders, aahty 
bella. e1C. The s,olvenls in this coating are rnnamm•ble 
and care as demanded by good prutice, OSHA, Slate 
& local Safety Co:fes, etc. sho:�ld be rotlowed closaly • 

For "entilation requirements refer to Plulte Bulletin 
PA-3 dated January 1-963 or later. 

APPUCATION PROCEDUR.E 

:iPRAY GUN 

1 • .Alr auppfy ah&ll be uncontamlnat.d. Adjust air pret
. ·1(1,. to approximately SO tbs. at the oun and provide 

S to t 0 lbs. of pol p,..uure. Adjud spray gun by fint 
opening liquid v.th'" and then ac:!justing air valve to 
give approximalely 3• wide by 1o- long oblong 
spray paHem with best po�"ble atomiution. 

2. Apply a "mid'" bond"a.ng pau. 

3. Allow to dty approximately one minute but never 
• long enough to allow film to completely d

,.;
:·· 

4. Apply crif..I<I1)U muhi-pu.ses, n:ovin• gun at fairly 
rapid rate, maintaining a wet appearing film. Observe 
tfte c-o�ling surface and wften if app�ars to be 0ow
lre bgether 1ou will ldve an average of 3 mlts 

wet film. By allowing the solvents to Oasb-«f for a 
hw minutes several morw fast muhi-paues may L. 
applied untn you have a rnm thi&neu cf appf'Old. 
rnataJy 4 to :S mtts. (Approximately 7 wet mila) 

6. By repeating Step No. 4 a homoganoua filr.t of I to 10 mils b obtained. Small a�•• or enclosed arMs 
may rec;uire 3 coats as preferred by appliutor. • 

7. Equipment mutt be thorouehly c1nned tmmacfiately 
after use with Pluite thinner to prevent tfte 111flng 
of the coating. 

NOTE: All welds, pits and rough m.tal areas d!auld L. 
caated by brush prior to lfi'•Y application. 

.. .. ... ... � .... 

BRUSH APPUCAnON 

1. Apply a vary tight criu-c:rosa bruah caat. 

2. Allow to dry for approximately f"rve mlnuteL 

3. Apply a heavy coat using criU<rOu b,..,sh pattern. 
"FFow'" the co�ting on rather than try to "Brush out.• 

4. An- to dry tack-� 
s. ()yef c-o�t time �  This wm vary both with tempenfvre: •. ..:=.... - _;: -- . -:.. ::x.::= --. �. � 

and ventil:�tion. Pro!Jably wm requi� ln;m D to 12 S. Repeat deps 3 and 4 untO sufficient film tht&neu b 
hours at 70" F. for erdosed 'Pitet. len time rec;uired obtained. Normally :. film lhickneu of 2 mils can be 
for u1triors. obtained per caat by this method. 

..... ,.._,...,.�,;.Jr-llllt............-- . ..  � ........ ��,..... Jq .... ...........,__.....,..,.,..,� ·- -.-- ........... 
. •  ��m:;.-r;;:.._,......;:_,...._._ • •-:a- -��Jt:=ace; C..._., -�� --=· - • · •• .. "'--- ----. --.,a --..__. 

lhts Bulletin provides r.t11nc:lard information on the CDatlng anc:l Application Prcxedur1:. Since conditions v1ry 
• wMfely that may not be CXIvered you may CXJnr.ult with your local Plasite Representative or F1ctory for further informetiot\. 

AI ..... ,.., ..... ...._ ,...a "'_,..'II•,.. ...... t.."C. uo ....... . ,.... w.,....,;... wo ... ; ... te ... ro�lole, .._ - _,. ""'"- • ., "'"-.;.. 
• , .... ,.,., w ....... ...,. .t ... , .. "' """ ••• -"• _,.,. ... .,..,,;.. •• •• ,.. ...... ''''-- c ... ,,..,,.., . ... .. ,, - '" ...... tl .. , ... , ••• ·- w-11 .::s _ ..... '""' .. -a •• - "••-••"•ll•-. h ,.,,...w tloolo • ..;u!oilllt ,., hit .,..., ,. ... ,.. .. ... ,.,. otlopll- Aloo; ,,,,._,.h ,.,,,.., ..._ - J 
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1: Rclftove wold splaner. Crind sh11rp edgu to "• 
- r•dlu:, �rir:cl wolds. Sl&ip welds thould be welded 

solici or uull&ecl. 

2. D.-;ruse surface prior to sandblasting. 0"9anic soJ. 
vents allc&Jine solutions, slum, hot water with deter• 
genii or other s�lems that will complotely remove 
dirt, oil, grease, •tc.. may be uJed. In some cues p,.. 
ba"ing of old tanb ls requlnd. 

- . - .,., .. 14> .... - -
·· grit slmlla:- or et:ual t:J Blade De:�uty Bt 2S or •ny 

othor abr�sive th1t has a shtrp hard culling surf•ce, 
properly graded, dry and of best quality. 

6. Further rererence m:�y be made to Steel Structures 
Painting Coundl Speciricalion SSPC·SP S Blast Clu� 
lng to Whit• MetaL The anchor paHern shall be sharp 
and no evidence of • polished surface is aUowed. 

:t. 111e surf•ce shaD be blut�d to • No. 1 w"ite metal 
surface using • h• or �· blast noale supplied with 
80 to 100 PSI. An anchor pallem or "'TOOTH"' in the 
metal ahall cort�spond to approJC. 20 to 2S� of the 
r.Jm t:1idcnua of the coating. 

7. Remove all t,.c•• of grit and dust with • vacvum 
cleaner or by brushing. Care must be t:.lcen to ayold 
contamin:�tillg the surhce wilh finger·prints. oc rro:n - .  
detrimental material on the wor"ers clolhea. 

.C. Contaminated grit shall not be used For the finish 
worlc. 

s. 111e grit u5ed shalf he • sllarp liliu unci, lfeel slag 

CONCRETE 
1. Nonnany • new conuete surface properly cvred and 

floated with • wood trowel requirRS no surface prep
aration. It Ia reqvlrtld that ii be dean end f,_ of 
grease, on rK other contaminants. 

2. Coating may be applitd to old concntte IIVrfac:" 
• proYidrd ft can be proFerly cleaned and ne-utr.sli:recl. 

3. If the concrete surface has • smooth glnrd surface 
thi. should be remoYtd by 10� Muriatic Add sol.._ 
tion thoroughly wetted, scn�bbtd and rinsrd thor
oughly, � blading with • No. SO grit wnJ properly 
prep.sre the wtfeoa. 

AWMlNUM 
. . 

8. 111• first application of coating shall be made the 
same day that the blasting is performed or preca.._ 
tiona taken to allow no condensation or visible Olllda
tlon to take pia ca. 

4. PhS, avfties a� ·other imperfections may be filftd 
with • proper epoxy grout. 111• grout should he 
cured and dry and then brushed cw ground to remove 
rough �pets and chalky materiaL 

S. Pluite No. 7155 may be applied by brush, spray or 
roller. It is generally I"'C:ommended that the r&nt 
coat be diluted 1 part No. 71 solvent to two parts of 
clear coating material, brush applied to act as a seaJ. 
er coat. 

6. When IIVrfac:.e Is rough and poroua, PLASITE Co!:'lcrete 
Sealing System -ahall be uled. Refer to Fadoty or 
a,.. Repr�sentativa. 

111• surface shalf be clean and grea•• free and properfy etched with one of the standard comm�rdal surface prepar
ation materials manufactured by Parker Rust Proofing Co., DuBois Chemiuls "Shield rr• system or by Amchem Produr::s, 
Inc. AJodine 1200$ Sylfem. Sandblasting with a sharp grit Is another way of preparing the surface and in many cases 
1 is ala.o necocury to combine this whh chemical surface treatment. Many aluminum alloys require different treatment, 
urna�larfy thOse with high magnesium content. 

PACKAGit-!G & MIXING 
� ;pus K'rt wtn consilii of 2 equal volume co!'falners - Part I Pismented (a�lor) Resin and Part II M�um Viuosity 
esil\. In addition to equal volume mntainers Part I and Part II, there will be a small a�ntainer of catalyst. Order coating 
' K'lls stating total quantity ne.dtd and container size. 111e following Kits are available: 

2.Pint kif _. 1 pint Hc:ll Part I and Part II plus sman container catalyst Part JIJ - For a total of twa pints. 
t.Qu-.rt 1Qf.:=.Lqu�J1 �ch Part.t:an42_art n::,pJy�€utr:'""ciinl_iiMt-..£ifiT.Yia.art)rr=: for':a total of two"quarts. __ , 

2-GaRon JOt - 1 gaL eadt Part I and Part II plus small container catalysl P.srt ur - far a total of twa gallons. 

�aL Kif - 1 • s gaflon Nc:h Part I and Part n plus sman container c:atal)·st Pert Ill - For • Ictal of ten gallons. 

<AMPLE: 24 canons equivalent wcutd requlret 

. . .. . . . . 
2 - 1o s�r kif 
2 ·  2 gaL Kit 

20 gal. total 
4 gaL total 

x Patt i end II, then add Part m, Catalyst and m� thoro41ghly. let llland approximately :JO minutes before using. 

- - ·  _-.:-�- · ."";- :..-:-..,.- :-'" - ·---

. 
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SELECTION DATA 
GENERIC TYPE: Modified phei'Oroc:. Part A and Part B 
mixed prior to application. 

GENERAL PROPERTIES: A modifird phenolic tank lining 
primer which provld" good corrolion protection for steel, 
voocf adhesion to conartc and �od resinanc:e to water and 
moisture penetration. 

RECOMMENDED USES: Phrnoline 368 Primer is not 
recommended untopcoued. For water immersion servict 

COMPATIBILITY WITH OTHER COATINGS: Apply 
directly 10 1ubUra1e only. 

SPECIFICATION DATA 
n4EOR£TICAL SOLIDS CONTENT OF MIXED MAo 
TERIAL: 

(fresh, demlnerall11d and salt W�ttf and dllulf caunic) Phenoline 368 Prim.r 
Phenoline 368 WG Finish b lht rroomrnrnded topcoat. For _ _ _ 

By Volume 
75 � "' 

c:onctntrated caunic (50% muimumJ servict Phenoline·· --RECOMMSNDED DRY. FILM THICKNESS PER COAT: 5 
368 Finish is the recommended topco&t. �r • ventral bnlt · -mils (125 micronsJ··---- · - - ··---

• --- --:-
lining which resins a wide variety of ctlem•als and soi\'Cnts, 
Phenoline 373 Finish is rcoommct'ded. THEORETICAL COVERAGE PER MIXED KIT- (1..25 

gals): 
NOT RECOMMENDED 
ablt topcoat. • 

FOR: 1mme-1ion without a suit• 1504 mil sq. ft. 129.4 sq.m/1 il 25 micronsl 
• • - - • · '301 sq. ft. at 5 mils (5.9 sq.m/1 11 125 microns) 

CHEMICAL RESISTANCE GUIDE: 
EJq)ONre 
Acicb 
AlbfiCI 
Sol wants 
� 

lnvncnion 
N.R. 
EJ.or:llotnt 
&or:lfent 
Ent!lent 
Exctllrnt • • · -

TEMPC:RAl\IRE RESISTANCE: (Dry) 
Continuous: 200•F 19l•CJ 

lmmrrslon trmprrature dfpmds on solution but should 
never ul:ftd 18D•F (8t•ct. All unu must br insulated if 
1he trmprrature excetds 1co•F (6D"CJ. 

FLEXIBIUTY: Fair WEAlliERING: Good (chalks) 

ABRASION RESISTANCE: Good 

•NOTE: Material los:ws during mixing and application wm 
vary and mun br taken into consideration whrn estimating 
job requirements.. 

SHELF LIFE: 1 yur minimum. 
_ ·- COLORS: White �llf •. •  

GLOSS: N/A 

O R DERING INFOR MATION 
Prior1 mr, be obtainrd fro� �rboline Sal" Rrprrsrnuti\'C 
or Main Offict. Terms - Net 30 dtys. . 

SUBSTRATES: Apply 10 properly ��red neet, concrete SHIPPING WEIGHT: 1's S'a 
or others •• recommmdtd. Phrnoline 368 Ptimtr 19 lbs. 18.6 kvs) 16 1b�o ll9.D kgl) C.rtloline Thinner #73 9 1hs. l4.1 k;s) 45 1b�o t2D.4 k;s) 

( ' 

:. 

:. 

., T�O��EO,!;!�R,!D�ay�·lted w�.modif�....,. ! . ____ ·�..-.n-· .. :""� . . . ,.-........ '0:,. � 
• --flhenollcs,.catalyrtd-4po•oes.-or-dtW-genenc types ..,_. -rt.:ASH.POINT.; (Pensky·Manens Closed�· -- f.:t.:::z' 

recommended. Acaptsblt 1opoo&IS are Phenoline 372 Phenoline 368 Primer Part A 12• F (22"C) • 

finish, Phenoline 368 Finish, �-line 368 WG and Phrnolinc 368 Primer Pan 8 40•F (4"C) • • •  · -

others. �rboline Thinner =:7J 38•F ll.C) 
•• Mar. 77·N 

--
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SURFACE PREPARATIONS: Rcmov• any oil or g.case· 
from wtf� to tM cO'tld with dun r• soaklld in 
Catboline ThiMH ::2 o• Toluol. 
Steel: For imnwulon strvice, dry abtuive blast to a Whl .. 
Metal finish in act:ordana with SSPC·SP <;.63 to a degrn of 
clunlinell in accordanu with NACE #1 to obtain a 2 to 3 
mil (50-75 'micron&) blan profile. For non·immenion 
urwiQ, dty abr11iwe blnt to a Commtrclal finish In 
aecordance with SSPC·SP 6·63 to a dr!J!re of clranlinns in 
accordance with NACE =3 to obuin a 2 to 3 mil 150·75 
mic:rond blast profil•. 
Concruc: Oo not CO't concrete truted with h;udening 
sollltions unless trn P'lch indicates utiJfactory adhesion. 
Oo not apply coating unlesJ concrete hal cured at least 28 
days i1 70•F 121•c1 and SO" RH or equivalent time. Apply 
t o  properly pr�red conaete that wu acid etched « 
swe����aned. IVenical surf�es m�s�un��!��edJ 

MIXING: Mi• up11atcly, then combine and mix in the 
following p<oponions: 

SPRAY: Use adequate air volume for correct operation. 
Hold gun 8·10 inc:hra fr.:�m the surllcc and at a right aft91r 
to the surf aca. 

Usa a � overlap with each pan ol thr gun. On irretUiat 
surfaces, coat the edges first, mailing an �·t" pan later. 

NOTE: The following equipment hu brtn found �uitablt, 
however, equiv�lent rquipmrnt may br substituted. 

Conventional: Use 3/8" 1.0. Mat'l. Hou. 
Mfr. a. Gun Fluid Tip Air Cap 
Binlcs ::18 or � 66 66PB 
OeVilbin P·MGC or JGA E 704 

approx • •  070" 1.0. appro•. 9·10 cfm 
@ 30 psl 

Airlas: Use 3/8" 1.0. Mat'l. Hose. 
Mfr. a. Gun - ·  ·-······ · 
OeViibin JGB-507 . 

• 

Graco 205·591 
Sinks Modrl 500 

Pump• 
C\!=A·S1• 
P�esident 30:1 or Bulldog 30:1 
Mrrc:ury SC 

:. 

Phenoline 368 Primer Pan A 

_ _ �_!..no!i':'e 368 Primrr
.
P�t 8 

1 GaL Kit 
1 Gal. 
1 Ot. 

Use a .021 ·.026" tip with l80�2200 psi. · · · 

I •. 

Thin up to 30'X. by volume with Carboline Thinner -i:73. 

• - • 0 • 

POT UFE: 2 hours at 7s-F I24.CI and less at higher 
temperatura. 

BRUSH: Usr brush for sm�ll areu or touc:hup. Brush out 
well using run iuokes and �void rebrushing. 

Maltlmum• 
15 days 

. 
.... 

.APPLICATION TEMPERAT.URES: __ ___ _ 

Ma�r�l Su�� 

DRYING TIMES: Minimum Temperature 
Between coau: 72 hours {" 60•F I16.CI 

36 hours {" 75•F 124.C) 
- - - 24 hours il 90•F (J2.CI 

7 days 
S day1 -- --

N01mal ss.ss•F ( 18·29·CI 65-aS•F (18·29.CI 
Minimum 60•F (1 6.CI 60•F ( 1 6"CJ 
Muimum gs•F I�C) 120•F I49.C) 

Norrniol 
Minimum 
Muimum 

AmbMnt 
6�9o•F l 18·32·CI 

60•F ( 1 6.CI 
120•F {49.CI 

Humidity 
30-70% 

0% 
85" 

Special thinning and application trchniqun may be re
quired above « brlovv normal conditions. 

Final curt: •oepends on topcon used, bllt must br at Iran 
ma•imum brtwHn a�at dry time. 

CLEAN UP: Us.e Carboline Thinner ;t2 or xylol, 

STOHAGE CONDITIONS: 
Temperature: 40·110•F {4-43•Cl Humidity: �1� 

For mo.re detailed information pluse consult specifiC 
Carboline Application Guides. 

- . .... . 0 . .. . .  • • • � 0 

CAUTION: COHTAINS n.AIUUftLf SOLWHTL KEEP AWAY fRO ... SPARK$ ANO OPEN 'LAMES IN CONfiNED ARE4S 1\':)llllt.CEP; t.IUST W£AJI 
'�Sii AIRLINE AESPtRA101lS. HYPERSENSI11V£ P£RSONS 5)10�0 WUA GlOVES OR US£ PROTECTIVE CREAM ALl E:.EC1RIC EOUIP\.,EHT 

AND IHSTAlV.liOHS SHOU\..O BE U.I.OE AH0 GROUNDED IN ACCORDANCE WITH 1HE NA110NAL ELEC1RICAL CO!>: IN AA[AS WHEAl [XP\.0$10N HAZARDS UISl, WORKMEN SHOUlD BE AEOUIR£0 TO USE NONFERROUS TOOU A"'O 10 v.·EAA CONOUCliV£ AHO 
HCNSI'AIIICINO SHOE& 

- , . 
· .. ·•• '1--

350 HANLEY INDUSTRIAL COURT (Car b 0 J in� J ST. LOUIS. MO. 63144 • 314-644-1000 
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SELECTION DATA 
GENERIC TYPE: Modified phenolic. Part A and Part 8 
mi.ud prior to application. 

GENERAL PROPERTIES: A unique high soli� tan It lining 
IV'""'· Rnisu fruh and brine water and ca�tic solutions. 
A thr .. coat system; 5 mils pcrr coat (125 microns). of 
Phenoline 368 NS good abrasion and excellent thermal 
shock and radiation resilla� Salting with special equi� 
ment to etrect curw is not nec.tsary. Application can be 
made at Job she. 

RECOMMENDED USES: A three coat Phenolint 368 
JYIIeln il recommendtd fOf lining tanks and �nels holding 
concentrated cantic (up to �). Also suitable for hot 
brine and salt water contalrvnent. Having ouutanding 
,.dll tlon ttslllance, Phtnoline 368 �Ytttms are uttd in tho 
nuclear field for lini119 llttl and conctete tanks for severw 
upo&urws. Uttd in many industrin. including chemical 
ptocnsing. pulp and paper, utilitY and power, petroleum, 
marine. For high puritY demineralized w11er, we recom
mend Phtnoline 368 WG Finllh. 

NOT RECOMMENDED FOR: Immersion In acids or 
solutions with pH lm ttun 8. 

CHEMICAL RESISTANCE GUIDE: 

Eaposurw Immersion 

Adds N.R. 
Alkalla Eacellnrt 
Solwanu ucwllent 
S.lt Exallnrt 
Wlllf Eacclllnt 

TEMPERATURE RESISTANCE: (Non-immersion) 

Continuous: 200•F (93.C) 
Non-continuous: 2so•F (12i.C)" 

ST. LOUIS, MO. 63144 • 314·644·1000 
- ·--·-- - ., ___ _ 

SUBSTRATES: Apply over suhably primtd mellls, or 
ptopcrly primed or surfaced concrete. Others as ftcom· 
mended. 

TOP\::OAT REQUIRED: Normally none. Phenoline 372 
Finish mly be uted over Phenoline 3C8 Finhh to upgrick 
resistance and/or in contact wid\ food products. 

COMPATIBiliTY WITH OTHER COATINGS: M1y be 
1pplicd over catalyzed epoxies, phenolics or others • 
recommended. Accepllble primer is Phenoline 368 Primer. 

SPECIFICATION DATA 
THEORETICAL SOliDS CONTENT OF MIXED MA· 
TERIAL: . 

Phenoline 368 Finish 

By Volume 

75" � 1" 

RECOMMENDED DRY FILM THICKNESS PER COAT: 
5 mils (125 microns) _ • . -·- ---· _ 

THEORETICAL COVERAGE PER MIXED KIT• 
(1.25 gals.): 
1504 mil sq. ft. (29.4 sq.m/1 &1 25 micron&) 
301 SQ. ft. II 5 mils (5.9 sq.m/1 f!J 10 microns) 

•NOTE: Ma1trial louts during mixing :nd 1pplication will 
vary and must be talttn into consideration when estimatint 
fob rcquirrmenu. 

SHELF LIFE: Phenoline 368 Finish P.ut A - 12 m01. 
Phenoline 368 Finish Part 8 - 24 mos. 

COLORS: Gray 707 (Dark), 01 Gray 773 (lightl onty. 

GlOSS: Medium 
ORDERING INFORMATION 

Prices m1y be obtained from Carboline Sales Rrpretenllti� 
o.

r Main Offia. Tarms - Net 30 days. 

SHIPPING WEIGHT: 

P!lenalint 3611 FiniJtl 
C�rbalinc Thinner #13 

,., 
19 "'" (1.6 kp) 
' "'" (4.1 kfl) 

S's 
86 1bt.. (l9.D kpl 
45 lbt. 120.4 lp) 

: 

lmmenion tem�raturw de�nds on solution. but 'hould 
not ucud 1so•F (82•Cl. Atl tanks mutt be intulattd II tM 
temperature ucHds 140•F cso•c) • ..... _...._.._..-.. -· . -·· --- - - -· - ,-..�...__. ___ ---- -� . ._..._...... _ .... ....... ,.__ ..... ........__. .. , _____ __.,... 

--- --· ·- - · - -�- - · FLASH POINT: fPenslty-M.rtens CiondCup) - ·- ·_..;. 
FlEXIBILITY: Poor WEATHERING: Good (chalks) Phenoline 368 Flnilh Part A 7t"F (22•C) 

ABRASION RESISTANCE: Good 
Phenolin« 368 Finith Put 8 40•F (4•C) 
CJrboline Thinner �73 Ja•F (3.C) 

Te ,..., bttt et ..., _,_,_.,...._. the t�h�l d•U CDftta•nM ""-•••" ••• ,,.,. el't(l KCUtate at tfta date of heuaf'C.e aftcl ••• eutti.n te c:J\aftte .. t"-"1 .. lei ftetlca. U.- """" COfttMt Cafbotif'e te ..,.,Uy CO"t«.U,en ttafote '10-cll•"'-t 0# �tletlf\1. Ho ewM�1 .. et KCt.tf'M.'f' k ,,.... er __. ..... we .,.,_.., .. eVIl P•ocfwelt •• Ceftfeoffft t• C••11loHt'lle Qweu.-. c..ofttlal� We "•"""'• ftO ••teteftt•b'Uty ,.., � ...
. 

pettOfft'IW'Ce w lfttVf ... 
1ewlt""t heM VIII. l..lelttlfl't'. tf .--y. k ._,_ ..... te t .. 1Keft'eftt et IHOG""c:n. ,,IC9. •1\d COtt Cl•l• If eho ...... .... wbiect ID d\e" .. _.thevt ••'
........ NO OT .. I" WA .... ANTY 0" GUA .. ANTil Of ANY -.oND IS MADE 8\' THI IU.U:"- IXI' .. ISS 0" IMI'LitD STATUTO"\' 
aY ori .. ATION O" LAW. 0" OTHl .. WtSI. INCLUOINO MI .. CHAN1.AIILITY AND fll,.ISS fO" A I'Af\TIC:ULA" I'U,.f'OSL 

• 

·--�---- --.·---- -...- ·- · - ·· - ... - -------- - �� -
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SURFACE PREPARATIONS: Rrmove any oil or Vftne 
ftom surf.:. to be co.ated whh dun r• so.aktd in 
Catboline Thinner ::2 or Toluol. 

Mfr. & Gua fJuid Tip Air Ctp 
66PE_ 

704 

, ' 

St .. t: Apply over dun, dly rtcommcndtd primen. 

Concrete: Oo not COli conctete truttd with hardening 
solutions unless ten Pilch incfoc:.atca s.atisfactory ldhulon. 
Oo not apply coating unlrn concrete hn cured at lust 28 
days � 10•F (21•C) and SO'S RH or cquiv.alent time. 

Apply ower clun, dry rrcommendtd surhccr or primer. 

MIXING: Mix sep.ar.a�ly, then Cllmbine and mix in the 
following proponionL 

Phcnoline 368 Finish P.art A 

Phenoline 368 Finish Patt 8 

1·G•l Kit 
1 Gil. 
1 Ot. 

S·Gal. Kit 
S Gal. 

t • 5 Ot. Unit 

Thin up to 30'S b'f volume with Carboline Thinner #73. 

Binu #18 or #61 65 
D•Vilbiu P-MBC or JGA E 

appro• .070• 1.0. appiDl 9·1 0 elm ft JQ pg 
Alrlcu: U111 3/tr' I.D. Mat1. Hose. 

Mfr. & Cua 

01Vilbiss JGB·SD7 
Graco 205·591 
Sinks Modal SOD 

Pump• 
OFA-514 
P�udtnt 3D:1 or llulldog llh1 
Mrrcur;�C 

• 

-renon p.ackingl are recommended .and avail.able from 
pump manufacturer. Use 1 .021·.026" tip with 1800-2200 
psi. 
BRUSH OR ROLLER: Brush out well using full ��okes 
and avoid rebrushing. Uu: brush for ""�" .arus or touchup 
only. - • ----

-- - - - -- ·---·- . . 

POT LIFE: 2 hout1 � 7!t'F �24°C) �nd leu at higher __ DRYING TIMES: ·--· 
trmpernuru.. Pot life ends when co.,ing loses body and Between coats: Minimum �;1;;;;,;.- -
be9ins to s.ag. 6 days fl so•F (1o•c) 30 days 

72 hours � 60•F (ls"Cl 15 days 

: 

36 hours (t 7!t'F 124•C) 7 days 
APPLICATION TEMPERATURES:-- • -· ---· - · -- 24 hours fl 9a"F (3�C) -- - · · S da.;s---

H��rmal 
Mi.Umu111 
Mnimum 

Normal 
Minlm11111 
Muimum 

Mnultl 
ss.as-F us.2s•a 

&tff U&·a 
9s-F us-cJ 

Am•iuc 

65-!IO"F (1S.32•C) 
rti'FU�Q 

12tfF (cg•a 

Surfaus 
65·15°F Us.29•a 

&O.F us-a 
uo-F (cs-cJ 

Hw111idi!y 
30.70% 

� 
IS" 

Special thinning ..,d applic:.nion techniques may be ,.. 
qui•ed .above or below n01mal conditiot1. 

SPRAY: Use ldequ.,e lir volume for correct operation. 
Hold gun B-10 inches from the surface and at � fight .angle 
to the surface. 
Use 1 50'S onrl.ap with each pan of the gun. On irregular 
sutfaus. COlt the edges first, maki119 .an cxtr.a pass later. 

•u ma�timum cure time between coats is uceedrd. special 
surface preparation may be rrquircd.. 

Final cure: I For immersion) 40 days Gli SO•F lt0°C) · 
20 days fi 60•F (111"t:J 
10 days fl 7�F t24•C) 

7 days fl 90"F (J�C) 
. . 

Force curing is JU!19t:Sted fOf Un� linings. 

Excessive film thickness or pool' vrntilati119 conditions 
require longer dry times and in exl�me c.asrs may causa 
premature failure. 
E�tccsslve humidity or condensation on the surface duriflll 
curing m.y result in 1 surf�cc hlze or blush. This should be 
remcwed b'f w.ner washing before ttcoating. In extn:rne 
conditorn. this can interfere with the curr of the co.ati� 

CLEAN UP: Usc C.rboline Thinner #'2 or xylol 

STORAGE CONDITIONS: 

NOTE: The following equipment hlll been found suitable, Temperature: 40- 1 1 0•F (4-43"CI Humidity: 0-lOOS 
how�er. equivalent eQUipment may be substituted . 

. - ·---::-;..-, ··"=·-. � ""�!:":""�:· ·.;----·'"'"'1...:---· - For more · dat.ailed -information .9luse ..consul&:.ipecil'�\.''41 
- "t4inw-;-nliooaP.U'ie:vs-r.o:-MatT.'HOie;· ·- · - �  · ··•--.-·· C.rboline Applic�lon Guidei:-- ----� 

JAN-77-N 
CAUTION: CONTAINS n ... uniABU: SOC. V!HTS. KEEP AWAY FIIOL4 SPARKS ANO OPEN F1.AL4ES IN CONFIH[O AR£.4S WORKL4EN I.IUST wt.A11 (11£SH AIRliNE RESPIRATORS. KYP£ASEHSiliVE PERSONS SHOIA..D WEAR GLOVES OR USE PROTECTIVE CR£.4L4. All ElECTRIC EOUIPI.IENT 
AHO INSTAU.ATIOHS $HOVI..D 8E L4AOE ANO GROUNDED IN ACCORDANCE WITH THE NATIONAL ElECTRICAL CODE. 1H AREAS WH£1'£ 
VU'lOSION HAZARDS UIST, WORIUIEH SHOULD 8E REOUIREO TO USE NONFERROUS TOOLS AND TO WEAR CONDUCTIVE Nf1J 
HONSI'ARIUNG SHOES. 

,-.. · � I 
\.__,) 

: 
350 HANLEY INDUSTRIAL COURT ( C arb 0 I in� J ST. LOUIS. MO. 63144 • 314-644-1000 
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Editoriol CJ.o"9�• 
Jo"uorr 1, 1971 

Steel Structures Painting Council 
Surface Preparation Specifications 
No. 5 �'bite Metal Blast Cleaning 

1. Scope 

1.1 This speci.6calioD covers the procedure required 
for the While !\lelll1 BlasL Cleaning or structural 
steel surraca prior to painting or coating. 

2. Definition 
2.1 White Metal Blast Oeaning is a method or 
preparinc metal surfac:es for p:ainting or coat in& b)· 
removing all miU sale, rust. rust-seale. p:�int, or 
roreirn mallu by tbe use or abrash"es propelled 
throuch nouln or by ttntrifu(:al. wheels. 

2.2 A '\\'hite �lelal Blast Cfeanr-d Surface 
Finish ia defined •• a surface '"·ith a �nl.)• 
white, uniform metallic color, sliFhtly rou�h
ened to form a aultable :anchor Jl:ltlern for 
coatln;.. The surf:ac:c, '"·hen ,·ie .. ed .. ·ithout 
ma�;nilic:ation, shall be free: of all oil, ,rc:aae, 
dirt, •bible mill ac::ale, rust, corro�ion prod· 
uc:ta, olides, puint, or any other (orci;n mat
ter. The color of the cle:an aurf:�ce na:�y be af
fected by the particular :�brash·c: medium 
uaed. Photographic or othcr •iaual lltandarda ' 
O( aurflllce preparation m111y be Utcd a1 pro
Yidcd in the AppendiK to further dcllne the 
aurface If apecified in tbe contract. 

3:.. Procedures. 
3.1 White l\fetal_Biast Oeaning shalt c:onsist or 
tbc following sequence or operations: 

3.1.1 Heavy deposiu or oil or gn:ase shaU be re-
- CCDo•ed hy the methods outli�ed iD Spec. SSPC - SP 

1-63, "Soh·ent Cleaning." Sm:�ll qu:sntities or oil or 
;ruse may be removed b)' the blbl cle:�uiu� 
operatioD. If oil and gTe� are removfd by blast 
cleanlor, the abrui•e ahaU oot be reused i( such 
reuse is detrimeo�J to the aur(oce. 

3.1.2 F:xc:nsive rust-st-alt' IIIII\" he rtmm·MI h,· 
impact tOI•h. 111 uullinrd in ��·�·. �'PC:-:·'11 :!..tt.i • 

"lland Tool Clt"auin�:," $vcc. ��I'C�P J.():J. 

"Power Tool Oeaning" or by special bl:11t clraniu� 
equipment. 

3.1.3 The surface shall be Llasl .cleaued to· a 
White �Ictal Finish by auy of the fullo"in; 
methods: 

3.1.3.1 Dry saDdblast.i.og using compressed air 
blast oozzles and dry �aod o( a manmum partic:Je 
aile oo luger thaD tbat passiog through a 16 mesh 
sereeo, U. S. sieve series.. 

3.1.3.2 Wet or water-vaporsaodblastiDr usinc 
compressed air blast ooules, ..-atu and nod or a 
maximum particle size DO larger than that passiog 
through a 16 mesh screeD, U. 5. sieve series. 

3.1.3.3 Grit bla.sliDg using compressed air blllSt 
nozzles aod crushed grit m:�de or cast iron, malleable 
iroo, steel, or aynlhetic grils ot.hu thao sand, or • 
maximum particle sire oo larger than that passinc 
through a 16 mesh screen. U. 5. sieve series. TI1e 
lar{;CSt commercial grade or met.al grit permitted by 
this specilicatioo isSAE No. G-25 abrash·e material. 

3.1.3.4 Shot blasting usio11 compressed air ooz
zles and c:asL iron, malleable iroD, steel, or S)"Dlhetic 
shot or 0 maximum sire DO larsu thaD that passi:Jg 
thtou;h a 16 mesh SCreeD, U. S. sieve series. The 
largest commercial cnde permitted by this speci6-
catioD is SAE No. 5-330. 

3.1..3.5 Closed, recircul:stin; noule bl:11tinli 
· using compressed air, vacuum, and any or tl1e pre
ceding abrasives • 

3.1.3.6 Grit blasting using ctntriruC:JI wheeb 
and c:rushed j;rlt made o( C:ISt iron, malleable iron, 
steel, or synthetic ijTils or II ma:r.imunl part ide Site 
no lorccr than that pa�in�r through a J 6 mesJa 
screen, U. S. sieve series. TI1e J:�r,cst commercial 
1=111de of metal Grit permitted by thb �pecilic:ation is 
SAE No. G-25. 

3.1.3:7 Sl1ot blllSting usint: cenlriruo.o:�l wlu:els 

6 1  
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and cut. irun, l:l3Ueahle iron, steel. cw l}nthc:t.ic: 
&hot. ot a maximum putide size no brcu thaa that. 
pasain.: throu£b a 16 mesh ICI'etft, U. S. aieve series. 
11�e la�t. commercial grade puraitted by this 
specilicalion is SAE No. S-330. 
3.% The aurlace, it drt btasted, &hall be bnsabed 
with cleaD brushes made of hair, bristle cw fibu. 
btowu oil with compressed air (fzom which detri
mental oiJ aod wat.u have heeD removed), or deaoed 
by YKUWD, for the pwpaee of reroovioc aoy l.racf.a 
of blast. product.s (rom the surface. aJJd also Cor the 
removal or abrasive 6om podets aad conlcrs. 

3.3 Tbesurlace, itwcti&Jidbluted,shall bedea.acd 
by riminr with Cresb water to which sullicient. cor
rosion inhibitor has beeD added to PftVCDt. rustior. 
or with fresh "'lter roUowcd by aJI inhibitive treat
iDeot.. This cleaDinc &hall be supplemCDted by 
brush inc, it oea:ssary, to ranove any residue. 

3.4 The compressed air used Cor ooulc blast.lor 
shaD be Cree or detrimeotaJ amounts of condensed 
water o: oil. Adequate separatorw and traps dlaD 
be provided. · 

3.5 813St. cle.aoinr operations shall be dooe in auch 
a manner that. no damare is done to partially or 
entirely completed portions or the work. 

3.6 Dry blast cle.aninc operatioas shall not. be coo
dueled on surfa«S that will be wet artcr blast 
cleaniug and before paint in:. or "'·hen ambient ('On• 
cJitiuns ore such lhat any v�ible rusting on:url4 
befure paintins or ('(JILin£. 
IC a ny ruat forms aflcr blad cleanin�, the 
aurface ahall be rcblut clunf'd ltcforc r--inl• 
In;. 

- · -
3.1 The blut de.aned surface shall be CXID'Iined fur 
any traces or oil, pase. or smudccs. rr present, 
thll!y shall be removed as outlined in Spec. SSPC -
SP 1·63, "'Solnnt.Cicaninc." 

3.8 Tile hci�;ht ur profile or the anchor pattern 
producecJ on the swface sl••ll be limited to a masi· 
murn hri�:ht tl11t will nut be detrimental to tl•e life 
or the plrint lilm. The muimnm put ide sizes spcci
fjecJ in p:ungraphs 3.1.3.1 to 3.1.3.7 may produce 
an anchor pallem that is too I• ish or too ruush for 
the paint s�-stcm to be used. In surh c:l� the 
abr:uive sizes sl10uld be reduced. If the application 
or the second COAl of ()Oint is drferred, liD adrquale 
reducliun in and1ur pallrm lttq:ht shalt be mode. 

3.9 Tl•e l•ei�l·t or the lllldlot pattern can be deter· 

62 
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mined by grioding . nat a pol on the blasted aurlaoe 
until tt.e bottorna or the pits are almoat ruched. 
The t.eiaht may u.en be measun:d with • microtn� 
ter depth pure snduated to read 0.001. aJid with 
a base bavio, a beariac JCDcth ol two inchs and a 
measurinc rod or 3/3%. cliamela'. 
3.10 Tbe blast cleaned surface should be further 
treated or primed, u specified io the agreemCDL 
coverinc the work. preferably within %4 hours a ncr 
blast cle.aninc wben practicable. but in any event 
berore any visible or detri�DC��t.al rust.ioc occurs. 
(See Section 3.6 and Appeodiz A. 7) 

Where ch.:mical coot.amination or the surface 
may occ:ur, the steel .should be painted as soon as 
pouible artcr blast. deaninr. 

4. Safety Precaution• 

4.1 Jr 6ie or uploeioo huards ue present, proper 
precaul.ioa.s shall be t.akco before any work is done. 
Ir the atruclure previously conl4Uled O�ma:Dable 
materials, it sbaU be purged or dancerous con
centra tioas. 

4.2 Nozzle blast oper:ttors CllpCRC! to bla.st dust 
shall wear a U. S. Bureau or Mines approved helmet 
connected to a aource or deaD, compressed air. 
4.3 Filter l)-pe air respirators abould be worn by 
all olhen who are exposed to blast dust environ
ment. Adequate protection (nr penonoel from ny
ing putides shalt also be provided in any blastinc 
operation. 

4.4 Sa reLy £0G£1es sl•all be worn by all persons near 
any blastin£ operation. 

4.5 Dl;ut l1osc sl111l be r;rounded to dissipate atatie 
clUiri:CS. -

5. Inspection 
5.1 .\11 \\urk uucJcr tl1is specification )halt be sub
ject lu iu�Jlf'ctiun by the OIC"I\tr or his represeata- • 
tive. All parts ur I he work shaU Le accessible to the 
iD)JICCtor. The ronlroctur shall correct such work 
as is Cuund defcclive under the specifications. Jr 
the runtrartor does nul 3£Tte �ith the inspector, 
ll•e arbitraliun or �ltlemeut J•ruccdure eslahlishtd 
in tl•e ron tract. it any, shalt Le fullowcd. Jrno arbi· 
tration or sctllcmeut pm<'edure i� established, the 
prtJCeolurc sr«iriecJ by the .'.nttrir:an Arbitration 
Assoc:iatiun sl•all be �. 

----- ···-- -·---
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A.l SCOP£. The n:commencbtioos contained U. 
this appendU an believed to represent cum:nt. cood 
praelice. but are DOl to be considered u requir&
me.all or the specification. 

A.2 White Metal Blast CJcaDia; should be em
ployed whm the protective coating or euviroo
meat. is such that DO rust. mill aeale, or other Coreip 
matlu ca.a be t.olenlted on the auri'ace or the alee!. 
Tbe coat or attaiaiag auch cleaning will be high as 
compared to the Jess critical Near-White Blast 
Cleaning or Commercial Blast Oeaniag which may 
be adequate ror most. cooditions. 

Ia White l\let.al Blast Oeaaing, the cleniag 
rate ud subsequent costs an subject to wide nria
t.ioll.l due to the diaiculty or removiag all ruat. miD 
ac:aJe, paint. etc:.. from the various aurf'ac:es that may 
be encountered. The final auri'ac:es will be unil'orm 
ill their degree or cleanliness, despite rreat. di!rer
e.uc:es U. the origia.al auri'ac:es. 

• ,\.3. When this spec:iJicaUon is used ill maintenance_ 
paU.ting, specific instructi011.1 sboulc:f be gh·en OD 
the extent. or surface to be blast dellned in accord
ance with this specification and the amouat or spot. 
cleaning required. ra maintenance painting it is not 
ordinarily iatended that sound, adhennt old paint 
be removed IWiess itis��ively thick or iaJJexible. 

Ia prepuing a previously painted surface, it is 
neces.sary to remove aU corrosion aod all paint 
which sbon evideoce or corrosion, peeling, u
c:essiv'e thicluless, brittleness, blistuing, cbeckin@', 
Kaling or general clisinte;ration. It is essential that 
the removal or the old paint be carri!d b:lrk around 
the edc;es or the spot. or area until an area or rom· 
plet.ely intact and adhering paint film. with no rust 
or bllsler.l underneath, is attained. Edges or ti;btl�· 
adherent paint rerr.aining around the area to be 
recoated must be feathered, so that the repainttd 
su:itace can have II smooth appeor.1nce. The re
maining old paint should have sufficient adhC)iun 
so thpt il cannot be lifted as a layttr by in�rtint: a 
blad� or II duD putty knife unde� iL Jbe rate or 
blu� draning may \'If)' from one area to lhe next, 
in ordrr to at·hie,·e the desired c:ncl condition. ' 
A.·l The: mnimum permissible size or the abru.sh·e 
partiCles. llill depend upoo the allowable surface 
roughness or "maximum height or profile .. or the 
surface; the allowable maximum loeicht or profile is. 
rn turn, dependent upon the tloickness or paint to 
be applied. 

The marimum height or profile is the heic;ht o( 
the :lllchor p;�ttcm produced on the surface, meu
uriog from the bottoms orthe lowest pits to the laps 
or the higLest pea b. 

A lJpical raniauaaa Leigbt o( profale pro· 
daced by I aamber of dirfereat abr .. iYCI 
ia actaal blut cleaaias operatioaa baa 
ben m caaured •• rollowa: 

Muiasum Mu:imWB 
Ahtui•• Pattide Sbc Ha,ht ol Pto6Je 

Sand, very rane thtou;h 80 mesh• 
Sand, fine through 40 mesh 
Sand, medium through 18 mesh 
Saod, l&rJ;e through 12 mesh 

••Steel l:flt #G�O through 40 mesh 
... Iron ;rit #G-50 t�u&h 25 mesh 

Iron Grit /G-SO through 18 mesh 
Iron �t IG� throu&h 16 mesh 
Iron l:flL #G-16 \brough 12 mesh 

.. St.eel shot /S-170 through 20 mesh 
- lroa shol /S-230 through 18 mesh 

Iron shol fS-330 throu&h 16 mesh 
lroa shot fS-390 through U mesh 

•u.s. s;e .. , Snics.. ""'puatinc r.ttcturcL 

1.S mils 
1.9 
2.5 
!.8 
1.3-3.0 
3.3 
3.6 
'-0 
a.o 
1.8-2..8 
3.0 
3.3 
3.6 

•••CrusM.f lroo criL A c;om pa(ator a"'" ila b 1 , fro• 55 .. � ia .. adll l 10 CSIUDatiDI a&lld blaet poololc dcprb. 
�lax.imum pro6Je "11"111 vary somewhat with the 

nn�;le and \"elocity or -particle, lrith the hardness 
or surface, 'A"ith the amount or recycliog or ··orkltlg 
mistures (ot shot and grit) a ad 'Aith the thorough
� or blut cleaning. 

A.S .The dr)· paint film thickness above the peaks 
or the profile abould equal �e thickness k.oo•n to 
be needed ovu..a atoootlnurf'ace ror the desired pro
tection. Jr il is nol possible to use aD abrasive sized 
small eDougb to produ�e a desir.t.ble height or pro
file, the dry p:Un� film thickness would be iaaeased 
to pro\·ide adequate thickness above the peaks. 

A;6 A �uilable inhibilive trentment for blaslcleaurd 
surfaces is water c:ontaininc; 0.32 per ceot or sodium 
rutrite :md 1.28 per cent by Wei&hl o( llll'rtiOnium 
phosphate, secondary (dibasic), or as an ruteroate 
water c:oota.iniag about 0.2 per cent by •ei;ht or 
(a) chromic acid or (b) aodium ehrumate or (c) so
dium dichromate or (d) potassium dichromate. 
1'\ote: rr solutions rontaininc; eitloer cl�romat� or 
dichromates are used, prcMJutions �hould be taken 
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to' protect personnel f'tom hazards rt:3Ultlng (rom 
brulhinr 1pr11y or co�l:lctinr the eolulion. 

A..1 The blast cleaned surface must be tnated or 
primed before any rusting oc:cun. otherwise the 
beneGl or the White Metal Blast Cleaning is l01l. 
The freshJy exposed bate ruet.al wiD rust quickly 
under condilious of hi;h humidity, when we� or 
when in a corrosive atmosphere. Under oormal 
mild atmospheric coodilioos it is best practice to 
prime M. cheruicaDy tnat within 24 hours after 
blast cleaning. Under .oo cin:timstaoces should the 
steel be pennitted to rust before painting, regard
leu or the time elapsed. 

Moisture condenses on any surface that is colder 
thao the dew point or the surrounding air. It is 
therefore recommended that dry bla.st cleaning 
should not be conducted wheu the steel surfaoe is 
less thao 57 above the dew point. 

The permissible lime interval between hlut 
cleaning aod priming will vary greall:r (from miu
ules to weeks) from one eo'ironmeot "to another, 
in order that the surface remain free or corrosion, 
nil, etc. a.s r�uired by Sections 3.6L 3.7. and 3.10. 
Jr a maximum interval is desired it shaD be so 
specified in the contract C'Jveri.og the work. 
A.8 Photographic standud. or comparisoo 
may be uacd to dcfioe the final aurCace coodi
tlon to be aupplicd under thiJ apecificatlon. 
For Ia tact-mill ac.ale, Cor partlaUy ru•tcd mill 

� ..;; -.. .-..-.-
- - -

- . .  -

'Xe. S WHITE MF.TAL BUST CLF.A:'iiNC 
ACA1e, for cnmplctcly ru"tcd mill sealr:, nr fnr 
completely rusted a_nd ritted aurfAcell, the 
appearaace or the aurrace artcr White !\fetal 
Blaat Oeaaioc should correspond with pic• 
torial staodards A Sa 3, B Sa 3, C Sa 3, or D Sa 3 
or SSPC-Via l-67T. 

This correlation is c:ro6S-rd'ereoced in tbese visual 
standards. which were developed by tbe Swedish 
IVA. 1.11cl have been mutua!Jy adopted by the 
Swedish Staodards Association. the ASTM aod the 
SSPC. M additional standards become availa�le, 
particularly for initial surface conditions such as 
previously painted steel, these may be included by" 
reference in the conlracl. 

The color or the cleaned surf' ace may be affected 
by the nature or the abrasive used. 
A.9 Other visual at.andards or surface preparation 
may be used a required by the owner wben they 
are specilied 1o the contract to illustrate the degt'l)e 
or metal cleaoliness required. The owner will pro
vide the specilied samples or standards or such siZe 
and condition that they may bo compared during 
the cotire contract. IC blast cleaned steel samples 
are tued, tbey should be completely protected rroro 
co�ion duriog the period or the conlracl. 

A.IO With the agreement of both contractual par
lies, examination under magnification or examina
tion by chemical methods may be tued in the 
evaluation or the cleaol.Wess or the surface. 
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EPICOR II RESIN IRRADIATION DATA 

This data is proprietary to Epicor 
Inc. and is forwarded to the NRC 
under separate cover. 
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HI-RESISTANT HEAVY BUILD PROTECTIVE COATING 

• ) • TYPE - A w•ter reshfllnt phenolic co•ting cross linhd with epoq rnlft 
•nd polymerbed with •n •llc•line type curing •gen•. 
INTENDED USE - This matc:ri•l Ia primully a tank linll'g for waler, lndudo 
ing low conduclivity deionhed or distilled w•ter �t elevated tomper1tures 
n well •• use with brine• and other •queous solutions. This material h .. 
excellent solvent resh:bn� Thi1 co11ting h11 18  · ye•rs excoll�nt fiofcf 
history 111 a lining for l'lnlca holding 180• to 190' F. delonl:ecl Will«. 

TEMPERAT\JilE RESISTANCE - Dry Film buia is 400• F. for ahort periods. Continuous immersion lempcr•tures ,dcpe�. : 
'ln p�rticul•r roavent •ncf temper•tures. : 
SURFACE PREPARATION - Sleet s&:rfucs sl•o.uld be p:ep•recl by blasting to white met•( since this coaling is intended for • 

use in lmmtnlon MrYi� • 

AP?UCATION - Plalite No. 7155 is formubted For use •• a Spr•y or Brvsh •ppliecl co•ting. 
COlOU - Standard colon ivory • bbck • light gr�y • clou • tight green. 
AlM THICKNESS PER COAT ...: A 3 to 5 mil film produced in one mulli·pu.a continuous spr•y co•t. (Approxlm•tely a 1 
to 2 mil film m•y be produced In one .. now o.n• brush cod.) 
COVDAvE - For estimating purposes - 100 sq. ft. per gal. wiU produce a 3 to 4 mil fifm. Three muhl·pau spr•y coats 
will produce u a to 10 mil film for immenion service. Under ideal conditions an,J. when luge 11rN1 .,. betng tpray.d 
this film un normanr be produced in two muhi·plls spray oper•tion&. 

. . . 
DRYING nME - Surfua will norm11lly be tnk r,.. in two to th� �urs. at 70: f. 
CURJNG l1ME - 4 to 7 days •t 10• F. to 90" F. Reier to P•g• 2 lor Forot curing. 

- · ·  ---- .. . . .  PHYSICAL SPECIFICATIONS 

PIG1� ���� aJOxide, arbon _bt.clc���- • •  

SCUDS - 31% by Wt. 21,. by VoL 

' POT UFE - Approx. I to 12 hrL.at 70• F. 

SHw: UR: - 12 Momhs. . : 

SPRAY VlScosrrf - '14· 'RCOncfs ( + )  3, Fofd Cup #4 . 
d�ng on cot«. - • • 

SHIPPING WT. - Approximately 1 1  fbs. per gaUon. • 

ELECTRJCAl RESISTANCE - 30.5 • 1010 OHMS/CW/CM 
Volume Resistivity ASTM 0257·58. 

ABRASIVE RESISTANCE - T•bor. 156 Mitigrama pw 1000 cycl11, 1000 Gr•m Weight. C$-17 Whel fvo,Y 
color. · ·�. 

HARDNESS - SWARD - 30. . 1 

TH� SHOCK - Unirfect� 5 cycl• - 10• F. to 200" F. · 

NOTE: Above tests were �.o�ucted on films •pptied to 
cold roned steel, cvred •t 1so• F. for six hourL . 

' ZONE OF USAGE 

A %0HI - 'IWi w-W ....,.. ......._ ...,.;.. f. ,.  .... -· ....... -••IL A rn. thOd- .f I .. 10 ..OZ. ,.....:,.1.. 

CHEMICAL RESISTANCE 

' ·  

'171� fofi.auntg �� of 14bonlf011/ tests is Cln t�icati?" of tM T11Tige of �ical f'l!sirt.ance. These Ustl con.siJ1 of • 
1• % s• mild .sud tm poMU coa.ted to a fdm th1cJ:nus of 8 to !0 mils. The pnnels Are one-7udf immersed in the 
rolutlon cit r.nn�afltrn f1/ 'lO" to 80" F. few a period of'ri= monthr toith no effect on the coating, unleu othu
ur.u stAted. ·- • 1 "'ort' .,,.,<" ..... ���'""......-c; •• . �� ...... , h t'";;;;;;:;:;:;�:;:;:;�== • . • . . \MS • fOlVDnS� · .. .r . .  . . . . . '· •• .au.u.� ....... .... __, . 
so,;. crratc ·� � .... tl. .. HyJ .. .u. ,. .... ,.,.,..,.._,.. o;,•rn•• w •• ., • 212• r. 
u,;, ... ._., s..G.,. c;.,...,.... ct.J ... ,...._ 

c. 
.
. c. .,, 

.. . ••U:.. � �·- ..W Te'-1 ""'"'"":.,"' Nitro .. 
•c.- M,.t..doloftt XJiel M •• ,..w..,. Ct.I..W. 

'J4 "- a...,_ Akel.el • lflo,'- hrnc Chl.n.H Oecyl, IM""'rf Sol'..,.., Chlor ... 
At:,J.ollc I A..-llo 

.._ .,  .. . ..... � H,.,. ..... _ 

I Rttpresented by: 
WISCONSIN PROTECTIVE COATING CORP. 

---------:----------

G,..." lily, Wiuonaln 54305 
lalf 216 AtM Code 4 1 4 Phon• 437-6561 S 
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