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Mettspolitan Edison Company
Post Office Box 480y Middletown, Pennsylvania 17057
717 944 4041

Writer's Direct Dial Number

July 2 , 1980
TLL 316

TMI Program Office .

Attn: Mr. J. T. Collins, Deputy Director -

U. S. Nuclear Regulatory Commission t

c/o Three Mile Island Nuclear Station
Middletown, Pennsylvania 17057

Dear Sir:

Three Mile Island Nuclear Station, l' 't II (TMI-2)
Operating License No. " -73

Docket No. 50-32D -

Evaluation of EPICOR II Wastes

The EPICOR II Radwaste System continues te process TMI-II Auxiliary and Fuel
Handling Buildings contaminated water. The System has performed extremely sell
decontaminating 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 with 109,492 gallons remaining. A summary report is included as
Attachment No. 1. A detailed evaluation of System performance is the subject of
another report being assembled. This lettei is forwarded in response to NRC
letter NRC/TMI-80-87, dated May 15, 1980.

Water cleanup has resulted in the generation of sixty-four (64) spent resin liners
as of July 1, 1980. These.. wastes contain contaminants, including fission products
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 Radwaste System are placed in Waste
Staging Facflities until final disposition. These facilities are massive concrete
structures all but precluding access to the liners. A sealed fifteen (15) ton
concr,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 T?E 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 II 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 indicates, under postulated worst case conditions, the resin and
liner package 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 /metalurgic'al effects. When available, the details of
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 5, 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 ind! cation.
The drawings are being updated to include these changes. These will be 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,

f',

. K. Hovey b
Director, TMI-II

'
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Attachments (7)
cc: T. Cintula

D. DiIanni
B. H. Grier

.R. W. Reid .

H. Silver
B. J. Snyder
V. Stello
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List of Attachments

To GPU/ MET-ED letter #TLL-316 of July 1st, 1980

Attach.# Subj ect

$;1 Epicor II Radwaste System Summary Report - ~

dated June 18th, 1980 -

2 Epicor II Radwaste System Spent Resin
Liner Protective Barriers

3 Epicor II Radwaste System Liner Usage
Experience

4 Epicor II Radwaste Systdm Liner Integrity
and Resin Stability Evaluation

5 Epicor II Radwaste System 4 x 4 Liner
Drawing (BL-62579)

.

6 Epicor II Radwaste System 6 x 6 Liner
Drawing (T-66000)

7 a. Epicor Liner Painting Specification
(Placite #7155)

b. Epicor Liner Painting Specification,

(Phenoline 368 Primer + Finish)
c. Epicor Liner Surface Preparation Prior to

Painting Specification (SSPC-SPS-63)
8 Summary of Epicor II Liner Gross Curie

Loading

9 Summary of Epicor II Prefilters 1 - 11,
Gross Curie Loading

,
.

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

11. 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"
from liner)

13 Epicor II Resin Irradiation Data.

-
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EPICOR II RADWASTE SYSTEM
.

Summary of Operation.

as of June 4th, 1980 -

Date Commenced Processing Water-----------------------October 22nd, 1979

WATER PROCESSING ._ ~.

-

Auxiliary Building Water Processed--------------- 330,930 Gals. -

Aux. & F.H.B. Water to be Processed-------------- 142,979 Gals.

Inleakage of Water to be Processed--------------- 408 GPD

Total Gals. through System Including Rec ~ycle----- 816,753 Gals.

Number of Baiches-------------------------------- 50

Curies Removed by System-------------- ---------- 47,269 C1

Curies to be Removed----------------------------- 9,259 Ci
.

Processing Rate---------------------------------- 10 GPM

New Radwaste System Processing Rate-------------- 1.01 GPM

Processed Water Disposition

In BWST------------------------------------------ 329,821 Gals.

In CC-T-1 & 2------------------------------------ 1,836 Gals.

In Unit II - COT-1A------------------------------ 81,607 Gals.

PERSONNEL EXPOSURE (As of June 8th,1980)

Total Man Rem Exposure--------------------------- 11,434 Man Rem

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

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

Man Rem Exposure per Gal. Processed-------------- 0.03 Man-Millirem

Total Man Rem Exposure per Curie Removed--------- 0.24 Man-Millirem
Proj ected Man Rem Exposure for Total .

Curies to be Processed--------------------------- 13.6 Man Rem

SOLID WASTE PRODUCED

Spent Resin Liners------------------------------- 62

Mic.ron 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 ,45 6 Gals .

,
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2nd Demins.
.

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

Avg. Liner Th'roughput------------------------51,755 Gals.
.
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'E ? COR ~~~ RA)WAS~ SYS~~EV i
SPENT RESIN LINER PROTECTIVE BARRIERS ,

;

PROYECTIVE PROTECTIVE PROTECTIVE
BARRIER BARRicR BARRIER

'

.

TWO THREE ONE
- -

|

V V
.

CONCRETE WASTE FLOOD @
STAGING FActLITY 15 TON 9ygg

CONCRETE CAP
WirH SEAL SITESUSQUEHANNA '

[ EL. 310RIVER EL.
2.78' @ \ (EL. 305- 4,,
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ib'C .a. ,.I: t. SPENT RESIN '

i#T41 24 LINER IN PROTECTIVE '

STORAGE CELL ( ' BARRIER

NOTE:
# @ NORMAL VATER ELEVATloN

@ THE FLOOD DIKE IS DESIGNED TO PREVENT TMI, FLOODING-

nesnents- va t:- senoev e . c c- r A M r s~or u s fontro A T' ~3 n ~t RFS: CRQRh-
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EPICOR .11 LINER USAGE EXPERIENCE rase: 1- .

DEMIN 1 (DF) DEMIN 2(DS -

FLOW RATE PREFILTER (PF)
~~

~~
.

SOURCEDATClff CALLONS CPM
1 2 3 4 5 6 1 2 3 4 1 2

-

1 6132 12 Aux. Sump 203 0.78 0.11

2 7132 10 Aux. Sunip 240 0.79 0.22

3 6116 8.3 Aux. Sump 484 0.80 2.07

4 14110 12 Aux. Sump & 1239 4.40 0.14
Neut 8A .

5 10700 10 Aux. S'snp &
Neut BB 592 0.51 0.24

'' -

- 3100 10 CCB Sump -

6 3900 10 Aux. Sump & 696 1.56 3.18
RCBT 'A'

10100 11 U-1 MWST. ABST &7
Aux. Sump 474 28 2.00.

S 4280 8.5 U-1 MWST. ABST & 153 0.40 0.02
,

Aux. Sump

- 2780 11 CCB Sump -
- -

U-1 tNST, ABST & 155 4,20 0.29
9 4445 11 Auxm Ets_np

TOTALS 72785

Liner Cl.angcout Date:

|
Callons Thru Liner 19380 14100 17700 10100 4280 7225 19380 31800 10100 11505 5118r 21605

. Curles Deposited 927 1239 1288 474 153 155 2.37 6.47 28 4.6 5 . 9'6 2.k
Changeout Date 11/5 11/8 11/17 11/30 12/11 12/14 11/5 11/17 11/30 12/14 11/8 -*'

Re1 son fot Changcoit' 3 1 1 1 2 2 2 3 2 2 2 2 -
, .

' 1) Aporoachinn Curic 1.liait 2) Chemic.at concerii:: 't) Level Probe "robicer 4) cutar.c
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ _
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EPICOR 11 LINER USAGE EXPERIENCE rase: 2 .

PREFILTER IPF) DEMIN 1 (DF) DEMIN 2 (DS)
FLOW RATE'

BATClli CALLONS CPM / SOURCE
'

7 8 9 10 11 5 6 7 2 3 4

From Page
1 72785 2.31

.

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

Aux. Sump

11 8505 15 Aux. Sump 1071 38.6 0.36

12 5475 15 RCBT 'A' 863 19.6 3.38
'

1.5613 5500 7 RCBT 'A' 889 -

14 (161,763) 10 CC-T-2 0.13 0.27 0.19
(Recirc)

15 1000 10 RCBT 'A' 131.2 0.34 0.01

5 0.92 1.76,92.516 4000 10 RCBT 'A'

17 (206.000) 10 CC-T-2 | 0.10 0.10 0.30
(Recirc.)

.

TOTALS 100995

Liner Changeout Date:

*

Gallons Thru Liner 12235 5475 5500 1000 4000 17710 6500 4000 39315 6500 4000

Curies Deposited 1205 863 889 131.3J 692.6 58.36 0.61 1.02 6.05 1.76 2.06
,

,

fhangeoutDate 12/17 12/19 12/21 1/11 2/5 12/19 1/11 2/5 12/19 1/11 -

_
2 2 2 2 2 2, 2 2 2 -Reason for Chanr,cour.

,

1) Approaching. Curic 5.imit 2) Clwmi.n1 Con ns 3) Level Probe Problems 4) Outar.e'
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EPICCR .11 LINER USAGE EXPERIENCE Pase: 3 .

' I PREFILTER (PF) DEHIN 1 (DF) DEMIN 2(DS)
# FLOW RATE
' BATCilf CALLONS CPH / SOURCE

12 13 14 15 16 17 8 9 10 4 5

From Page 2.06
2 100995

,

18 (104,442) 30 CC-T-2 '(Recirc.) 0.02

19 7402 10 RCBT 'A' 1056.] 18.9 0.013

20 6820 10 RCBT 'A' 973.5 0.5 0.08E -

- 3380 10 CCB Sump 0.91 0.042 0.001

21 7940 10 RCBT 'A' & 168.45 23.46] 0.150
nux. Sump

22 8000 10 RCBT 'A' 991.8 7.055 0.410,

23 8250 10 RCBT 'A' 12 3 1 559 0.008

24 7053 10 RCBT 'A' 1069.8 0.683 0.001

.
-

.

TOTALS 149858

Liner Changeout Date:
~

Callons Thru Liner 7420 6820 11320 8000 8250 7053 14240 19320 153_03 4000 48863

_2_,,, 8 0. 67 30Curies Deposited 1056.1 973.5168.95 9yi.0 1250.01069.8 19.4 30.56F 2.242
'

J/16 -- Changeout Date 2/19 2/20 2/27 2/29 3/4 _ 26_,, 2/20 2/29 -

Reason for Changeout. T ,2 2 2 1 1 2, 2 - 1 -

,

~ 1) Approaching Curie Limit 2) Chemical. Cone.tres 3) Level Probe Problems 4) 'utage- - ~~~ ,

. . . . .- . . - - - . . . . . . . . . . - . . . - - - - - . - -
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|EPICOR || LINER USAGE EXPERIENCE rase: 4 -

,

* FLOW RATE IREIL'ITR (PF) DEMIN 1 (DF) DDEN 2 (DS)
BATClli CALLONS GPH *' SOURCE .f

18 19 20 21 22 23 10 11 5 6
|

-

Fmn Page !
3 149858 2.242 0.673 |.

'

25 8100 .10 RCHI 'A'' 1286.0t 1.616 0.001 {
26 7952 10 RCBT 'A' 1263.31 0.848 0.004 |

- (13618) 10 CC-T-1 Trainirc - - -
-

27 8100 10 RCBT 'B' 1284.1 0.466 0.001

28 8100 10 RCIrr 'B' 1283.2 1..d7 0.011
'

I
29 7103 10 RCBT 'B' 1126.0; 0.443 0.016

|
*

30 11300 10 06r & Aux. Sep i 1064.08 40.71 0.034

i-

. i

I
.

.

!
TOTALS 200513

Liner Changeout Date:

!Gallons Thru Liner 8100 7952 8100 8100 7103 11300 31355 34601 64915 34603

1286.0/ 1263.31 1284.1 1283.2 1126.021084.08 4.706 43.442 0.678 0.062 /Curies Deposited*-

3/10 3114 4/_8_ M 4/15 4/17 3/14 4/J7 3/14 - !Changeout Date . .

Redson for Changeou.: 1 1 1 1- 1 a2 4 2 4 [-
..e

1) Approaching Curie Limit 2) Chemtent Co. rns 3) Level Prnbe Problems '.: Sutage
. _ _ . _ _-
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EPICOR 11 LINER. USAGE . EXPERIENCE- rase: 5 .

w w -

.
,

) 1(DF) 1R ir ~ FLOW RATE
.

BATCHf. CALLONS CPH s' SOURCE
28 29 M M 32 H 6,

From Page e.
0.0624 200513 .,. ,

'

31 8100 10 RCBr 'B' 1283.5 1.06 0.002

'. 32 8100 10 RCBr 'B' 1283.29- 1.236 0.018
,

.
i

!- 33 ' 8100 10 RGT 'B'. 1283.0; 1.16 0.363

34 81'00 10 RCBT 'B' 1283.65 0.142 0.781
,

35 14212 10 turr 1174.4 6.339 0.007

36 8100 10 BCBT 'B' 1283.8 0.513 0.397

969.99 0.048 0.073
| 37 9405 10 RCBT 'B', Asc. Surp i ..

4& CCB Suip *

5100 10 RCBT 'C'
-

| 1292.2 0.547 0.575
'

38 *

'
39 5100 10 RCBT 'C' L292.02 0.574 0.719

!
-

.

.

J

TOTALS. 274830
..

"

Liner Changecut Date:
.

j 'Callons Thru Liner 8100 8100 8100 8100 14212 8100 9405 5100 5100_ 74117 10892C

f ,,
Cutles Deposited

L283.52 1283.29 1283.071283.65 1174.4 i l283. 19J9.99 1292.2 L292J2 LL6L9 2.997*

.Changeout Date 4/18 3 22 _41_4/26. 5/2 5/j_._1 13 5/14 . 5L15 - -

1

,,
Reason for Chcagenut: y g i i g i i i 1, . -,

,, , , , , _

1) Approaching Curie 1.imit 2) Ct.cmical Cone rns 1) l evel Probe Problems 41 o tar,e
.- .- - - -- - _ -
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LINER USAGE EXPERIENCE rasei 6.
-

EPICOR ||
-

.

omi =m .

, '
(DO (DS)

,

- FLOW RATF. PREFIt'IER (PF) , ,
,_,

SOURCEDATClif GALt.ONS CPM
33 34 35 , 36 37 38 _39 12 13 6<

From Page- 11.619 2.997
5 274830 .

40 5100 10 RC'Ir 'C' 1289.52 3.286 0.529

41 5100 10 RCBT 'C' 1292.28 0.337 0.717

42 5100 8 RCBT 'C' 1292.15 1.125 0.055'

43 5100 10 RCBr 'C' 1292.27| 0.681 0.389

44 5100 10 RCBT 'C' 1292.22 0.502 0.604
,

1292 91 -
0.214 0.211 ..

45 5100 10 RCBT 'C'

O.075 0.1771293.06
'

46 5100 10 RCHT 'C'

a 1

.

..

'
.

"

TOTALS 310.530
.

.

Liner Changecut Date:
*

-Callons Thru Liner
- - - - ' N- - E- - - - - ---

*

I Curies Deposited 1289.5'1292.28 1292.1 1292.27 1292.231292.91 1293.06 15.242 2.597 5.679|

5/28
"E' * 5/16 5/19 5/20 5/22 5/23 5/27 5/28 5/19- -

, Neason for 01 arf.ot'* ,1 1 1 I 1 1 1 1 [ 2 i 2_-

g-

-

1) .a., prm.:1 ! n- c'ir l e I inil ' D Ci.eleni Conceren O Level Probe Prnblen:; 4) Outage ,
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EPICOR.' il LINER UFAGE EXPERIENC$ rage: 7
,

FLOW RATE PREFIL~ER (FF) . DEMIN 1 (DF) gBATCII# GALLONS GPM / SOURCE 40 41 42 43 44 45 46 13 14 7 8

Fran page 310530
2.5976 ,,

47 5100 10 RCKr 'C' 1292.7J 0.448 0.152
*

' 48 5100 " RCBT 'C' 1292.78 0.003 0.521
49 5100 10 'RCKr C' 1292.78 0.168 0.382

A

50 5100 .' RCBT 'C' 1292.62 0.195 0.529
51 16225 10 RCBr/ Tank Fann 1096.12 1.303 0.001

'

852 17900 12 RCBT/ Tank Farm . I
1203.52 y.104 0.084

f
* a

__

.1.

.

I

TOTALS ~~

Liner Changeout Date:

callons Thru Liner .n q
5100 5100 5100 5100 16225 .17900 45.900 *

Curies Deposited
1292.7: 1292.78 1292.7f12 625096.12'

1203.52 3.401changeout Date
5/31 6/2 6/4 6/(t.,6/26 6/30 615Reason for Changeout:
i i i 1 2 1 2,

, ,
-

1) Approaching Curie Limit 2) Chemical Ccncorns 3) Level Probe Problems 4) Outagd
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EPICOR II RADWASTE SYSTEM
.

LINER INTEGRITY
- .. . ..

.

RESIN STABILITY

PRELIMINARY
EVALUATION

-

|
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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 La 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.itself.,

,

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 from 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 documented and definsd 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 Onmediate to infinite conditions. This i

would cover worst case parameters regardless whether |
they occur bnmediately upon removal from service or j
at infinite time. -

o Dispersal of fission products outside the container, I
'should it ever occur, and its effects, are not includ-
ed. It should be noted that resins in a dewatered
state are relatively immobile by themselves.

III. Conclusion

The prelimindry evaluation indicates under postulated ,

worst case. conditions, the resin and liner package provide l

jsafe retention of - fission products . for several years. , .4 t .u . ..

|

|

l

|
|

.
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EPICOR II RADWASTE SYSTEM

LINER CHEMICAL / METALLURGICAL EVALUATION
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TMI-2 Process Support Group - -

GPU Laboratory Materials Technology'Section

GPU Laboratory Chemistry Section . i
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A. Introduction

The integrity of 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, re-
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. Background

The Epicor II Radwaste System was designed and con-
structed bnmediately following the TMI-II March 28th, 1979 -

accident. This system was required to clean radioactive
waste water with activity ranging from 1.0 to 100 micro-
curies per cubic centimeter Cyc/cc) . The system was devel-
oped on an emergency basis by a large group of on site and
off site personnel both company cnd consultants. The severe-
ly intense design stag 6 included repeated meetings with ven- '-

dors as well.as presentations to Nuclear Regulatory Commis- -
;

,

sion (NRC) personnel to insure that a highly reliable,, wall" - -
~~

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 oroduced. 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 iten 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 subj ect of several meetings and. presentations 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 #7155 and
Carboline (Phenoline 368 primer and finish)(Attachment ~ 7) pro- |
vide specifics of the type and method of interior paint appli- |

cation. j

.

*W% M * Mm
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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 was not
selected.- As discussed earlier,.due to the urgency of this
type of evaluation, formal documen~tation d6e's not exist.

Once Epicor II became operational on October 22nd, 1979,
J it was 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 formal, comprehensive eval-
-uation was commenced.co 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- -

i allurgical aspects with time so as to accurately define liner
' integrity. This evaluation is being performed.by the Process -

"

Support Group and the GPU Laboratory Materials 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 ficm service.it is de .
watered and sealed with screwed cap fittings, and a'
55 gallon drum ring seal.

3 ' ~3. Volume -- A 4 x 4 liner contains an average of 30ft 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

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

,,

-

.
- ~ , - - - , ~ , , - . . - -- -~w - , ~ , , , , - , , , , a e -, , -
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letter dtd. 11/30/80 to J. Collins, NRC)

5. Chemical Contaminants - Based upon sample results
the minimum and maximum amount 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 subj ected to demineralized water,
which is in excess of ten years.

3. Tests conducted by the-coating' vendors ^ indicate the .
.

coatings can withstand 1 x 109 rads dose with no ap-
parent degradation.' ' - ' ~

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.

.

t .

'.

. - - - _ _ .. _ ... . _______g
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A. Introduction

The stability of the aaterials 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
rotain mixed fission products, and the integrity of the
liner itself.

^

B. Background

The major radioisotope existing in the Auxiliary
and Fuel Handling building waste waters im' ediately fol-m .

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 2,500 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 13th.,1979, focused on alter-
ing the system process design and reviewing ~the .results. bf ! i

-

investigations completed.by various organizations. .It was ..

during this *mesting' that ths limitationsi Associated witho f ei ; i '-

each.lir..r 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 j

*

of resins was. discussed. It was determined, based upon i

specific selection of resins, 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'.c. Th'is issue was, , <

.

"! investigated further with a second. meeting hdld onEJulyo' n. . : w

24th,1975. * This t second meetingi also attendea by NRC per ' - c -

sonnel. confirmed that the curie volumes were satisfactory
limits. (Prefilter 1,300 curies, Demineralizer K1, 500
curies and Demineralizer K-2, 20 curies.)

This initial review indicated no substantial concern
over the near term radiolyticci effects. As discussed in

i Part I " Liner Chemical / Metallurgical Evaluation," formal
!.

'

'-
.

- - "-

i
1

.- - -,
1
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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 -:-

time. This evaluation is being conducted by the Process -

Support and Radiological Engineering Groups.

C. Conclusions

1. Preliminary analysis based on postulated worst case
~

conditions indicates that no significant areas of
concern exist for several years fo.11owing removal
from service.

~~ '

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

D. Dose Calculation *

The degree of rad'iation effect is almost directly relat-
ed to the integrated dose received by resins. 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- J ' -

culate the integrated dose .the resins are subj ected .a.,

to. Some of'theie are "' ' w-

a. The maximum amount of curies are deposit"d on the
minimum amount 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 c resin bead comes from a com-
bination of radiation deposited on the bead itself
as well as radiation from beads adjoining the.part-;. ..

2 - icular beadtbeing analy' zed.> .,-.!< -
-

- - ~

2. Curies Deposited; i

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

- .2 - s
-

.

,
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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 report 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 1:

in these Batch Reports is summarized in Attachment
3.

I

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 flow, ' 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 Facilities. These surveys con-
sist of radiation readings along side the length
of a liner. Two circumferential points are taken
1800 apart from each other. These two points allow -

for_ determining if preferential side loading is oc-
curring due to channeling, bypasses, or other intern- .

al hydraulic actions. Attachment 10 shows the fixed -

geometry of the radiation surve s. The. geometry of.
.

-..

the instrument shows that approximatelyv6.6' inches of. : -
'

unshielded liner heighth is exposed to th.e meter's
ion chamberiat any 'ne time. While! the surryh

the liner is stopped every six * (6)y i's be
+ -o '

Ang taken, inches '

of downward travel to obtain and record survey instru-
ment readings. Although the chamber sees some radia-.

tion other than the unshielded portion, the amount of
radiation is considered of ILnited significance.

Typical surveys for a' liner containing 1292 curies are
included in Attachments 11 and 12. These surveys show
that as the meter. window becomes more columnated (12.25
inches versus 9") the b~ ell 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
;-4 versus ' cubic. feet of resin was. determined.Jao., w i,m.

E .' Resin Irradiation Data

ae performance of resins when exposed to radiation is doc-om

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 -

:
.

.yw M k hg , ,,
'O, -.~.D NNN8 '* 4* N"

_
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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 ca.se condition for resin irradiation
effects. Attachment 9 provides a tabulation of these first 1

'

prefilters'and the associated curies deposited. This attach-
ment shows that only three (3) prefilters contain the greatest !

'

amount of curies. These liners pose as worst case conditions.

To evaluate the radiation effects of Epicor Inc. resins,
data was accumulated that addressdd the sp'ecific reaction ex-
perienced by the resins in use. This data is provided in At-
tachmene 13.

Having established the worst case curic loading 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: .,

o Gas Generation,
*

o Safety of Nitrated Typ&'Resinst, ; .'ca'
.

o Scission of Functional Groups - -

o Scission of Polymeric Structure
o Scission of Cross Linkage Bond
o Agglomeration
o Swelling / Shrinking

.
o Discoloration

.

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, ths' 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.
| -

|
i.

-- - ,- , . . 3
*

. ,
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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 fus no indication that this -

will pose as a significant problem over tha next sever-
al years.

2. Safety of Nitrated Type Resins

The Epicor II Radwaste System does not contain nitrated
type resins nor is - there. s,ufficien.t ,mnounts of nitrate

.

contaminants in the waste water to shift 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 exhausted when removed'from service, this extra
capacity will refix any radionuclides back.into solid - i

'

resin matrix.:h r ei x

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 reactive chemical
- species is based upon-resin types, contaminants deposit- j

ed, and radiolysis. There is no indication that this
will_ pose as a significant problem over the next several )
years.

,

i

5.sScission>of' Cross Linkage Bond- c w ~

,

l

The alteration of the porosity and/or ion exchange ca- i

pacity of an Epicor II liner is not a problem since the I

liners will not be placed back in service for water
cleanup purposes.

.
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6. Agglomeration

The agglomeration or joining 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 .appar-
ent that insufficient exposure to resins will occur
to cause agglomeration.

7, Swelling / Shrinking - -$
-

Sufficient void space exists in Epicor II liners to
eliminate this o 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.
.. .

i

- i

|
;

|

|

|
i
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,n'xnt ta'canstrus es express gu:rantee in cctuti sarvice."Tha service is dipandent upsn proper application and actual -

epsrttinD conditisns and it is genarstly r:ccmmandsd that ustrs confirm adaptability cf the product fer a spreific use ~

by ;blir own tests. Plzsils Nr. 7155 is n t suitabis fer ssrvice in corresive acids or oxidizing service for continuous
~ imm2rsion.

THINNERS

Th2 following thinners are recommended - the amounts required will vary depending on air and surface tempec-
t<furas and application equipment. '' ' '- * -*

It is recommended that the amount of thinner included on e'ach order amount to approximately 20% of the c'aling
crd:r. This thinner may be used for cleaning equipment as well. ~

PIAsiTE NO. 71 THINNER is a medium fast thinner and is to be used under most conditions.
.

PLASITE NO. 72 THINNER is a relatively slow thinner and must be force cured when coating is used in Zone A appli.
cati:ns. It is an aid to force curing and eliminating solvent popping ,and improves flow.out of coating.

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

.
1PRIMERS !
|

iuSITE NO. 7155 does'not require a primer'iri' Zone A service. If a shop primer or a primer to hold surfaceis required
*

en Irrgs fabrications use No. 7155NP primer at 3 mils with topeoat of 6 mils No. 7155. Reference: Plasite Bulletin M-7NP.
- .

. ..s

CURING
1. Nrimally polymerization and curing will take place in 4 to 7 days at 70* F. If temperature is in the range of 50' to

65* F. Force Curing is recommended as curing rate is considerably lower at these temperatures.
i

2. Force Curing is recommended during cold weather, for enclosed tanks or when coated surface is to be immersed
i

bef:re 4 to 5 day room temperature curing will take place, l
'

3. Forca curish at elevated temperature does increase resistance to certain exposures, therefore when exposure is severe,
Force Curing is recommended to obtain maximum resistance. '

4. Botsw are listed a few curing schedules that may be used for time and work planning. Prior to raising the metal to the
farce curing temperature it is necessary that an Air Dry time of 1% to 3 hours at temperatures from 70* F. to 100* F.
be allswed. After the air dry period has elapsed the temperature should be raised approximately 40*.F. in increments
of 30 minutes until the desired force curing temperatures are reached. DO NOT FORCE CURE Above 100* F. until final
dry film is obtained.,

,

** ME_TA,l, TEMPERATURE , -~e' CURING TIMEM -m METAI. TEMPERATURE _.,x_.%g
.

, , ,

_

_

* -CURING TIME -e.
_-_ _ -_ . _ - --- u -

- _ _

.

130*F. 15 Hours 170* F. 3% Hours
14MF. 9 Hours 180* F. 2% Hours
150* F. . 6 Houn 190* F. 2 Houn N |

f1160*F. 4% Hours 200* F. iM Hours ~'
'

. .

| S. Final cure may be checked by exposi .4 coated surface to MIBK for ten minutes. If the coating softens only after this
!

exposure and no dissolving is obs: ved the curing can be considered complete for all practical purposes.
.

'

e... ......--
. . _ . . . . . - - - - _ . - - - ~ - - - - -Q

__ _ _ _ -.:.
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* * . 5? RAY AFPLICATION CRUSH APPLICATION*

. . . . .~t.C' '. 7:' . , '
* * *

~ ' * ^ * '

.' . :CYM -''* L.. ..

' *

1, All ' spray'equipmant shnuld b, thsroughly clacn-d 1. A high quality natural bristis brush sst.in rubbst
should be used.cod the hose in particular should be frae, of old paint

,

film and other contaminants. SAFETY & MISCELLANEOUS EQUIPMENT
j.

1. For tank lining work it is recornmended that' the2. Usa standard production type spray guns:
operator provide himself with clean coveralls and

GUN FLUID Alg rubber soled shoes.

2. For tanks or enclosed spaces, use the necessary safety
DaVilbiss P.MBC.510 FX 765 equipment such as air mask, explosion proof electrical _-

Binks '#1s 66-55 ~ 63-PB equipment, non. sparking tools and ladders, safety
belts. etc. The solvents in this coating are inflammable -

'

sinks #7 33 3M and care as demanded by good practice, OSHA, State
& Local Safety Codes, etc. should be fo!! awed closely.

Airlsss Spray is not recommended for Plasite No. 7155 For ventilation requirements reier to P!asite Bulletin
PA.3 dated January 1963 or later.application. .

. .

..

. APPUCATION PROCEDUR.E

SPRAY GUN 6. By repeating Step No. 4 a homogenous film of 8 to
10 mils is obtained. Small areas or enclosed areas

1. Air supply shall be uncontaminated. Adjust air pres. may require 3 coats as preferred by applicator. ~
,

sure is approximately 50 lbs. at the Dun and provide*

7. Equ.ipment must be thoroughly cleaned immediately
S to 10 lbs. of pot pressure. Adiust spray gun by first after use with P!asite thmner to prevent the setting
epsning h. quid valve and then adjust.mg air valve to

.

f the coat.mg.
giv8 KPProximately 3" wide by 10" long oblong ,

spray pattern with best possible aterr.ization.
NOTE: All welds, pits and rough metal areas should be

2. Apply a " mist" bonding pass. d by brush prior a spm applicah
3. Allow to dry approximately one minute but never

~ " ' ' ' ~

- long cnough to allow film to completely dry.~
BRUSH APPLICATION*

4. Apply criss-cross multi-passes, moving gun at fairly
rapid rate, maintaining a wet appearing film. Observe 1. Apply a very !!sht criss-cross brush coat.,

th) coatir; surface and when it appears to be flow.
ing together you will have an average of 3 mils 2. Allow to dry for approximately five minutes,
wet film. By a!!owing the solvents to flash.off for a
few minutes several more fast multipasses may be 3. Apply a heavy coat using criss cross brush pattern.
rpplied until you have a film thickness cf approx;. " Flow" the coating on rather than try to " Brush out."

mately 4 to 5 mits, (Approximately 7 wet mils)

5. Over coat time.- This will vary both with temperature- -- - -. . -

_ . , , . , , , ,
_

and ventilation. Probably wi!! require frcm 8 to 12 S. Repeat steps 3 and 4 until sufficient film thickness is
brurs at 70* F. for enclosed spaces. Less time required obtained. Normally a film thickness of 2 mits can be
frr exteriors. obtained per coat by this method.

- - . -wr;.,, a.~, -.n w m w w.,.e e ; mm., n- - -- -n ..-. n _ .

..+.wi,s..;n, ,a + + .Mr mw ,n - - ~. ~ ~~ .n ~ -~~.cm% ~ - .c- --

This Bulletin provides standard information on the coating and Application Procedure. Since conditions vary
.widtly that may not be covered you may consult with ycur local Plasise Representative or Factory for further information.

. .

.h.
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. .. ....,um,
u..uer e.ons et Usass.)"

I'. Ramsv2 wsld splzttzr. Crind sharp edgss to %' . .
.

. .. . . . . . ... .-~,.n,.a..

radivi. grir d wn!ds. Skip walds should b2 waldsd ' '' grit similrr er ec uti to Black Deauty BC 25 er any '
.

salid er caulked, othsr abrasiva that has a sharp hard cutting surface,
properly graded, dry and of best quality.

2. Degrease surface prior' to sandblasting. Organic sol
.vants alkaline soluteens, steam, hot water with deter.' 6. Further reference may be made to Steel Structures
gsnts or other systems that will completely remove Painting Council Specification SSPC.SP S Blast Clean.
dirt, oil, grease, etc., may be used. In some cases pre. ing to White Metal. The anchor pattern shall be sharpbiking of old tanks is required.

and no evidence of a polished surface is allowed.

3. Tho surface shall be blasted to a No. I white metal 7. Remove all trace of grit and dust with a vacuumsurface using a A" or %" blast nozzle supplied with
80 to 100 PSI. An anchor pattern or " TOOTH'' in the cleaner or by brushing. Care must be taken to avoid

e ntaminating the surface with finger-prints oc from . _~mstti shall correspond to approx. 20 to 25% of the
detrimerital mate-ial on the workers clothes. -

V film thickness of the coating.
'

8. The first .-
4. Contaminated grit shall not be used for the finish application of coating sha!! be made the

work. same day that the blasting is performed or precau.
. tions taken to allow no condensation or visible oxide.

5. Th3 grit used shall be a sharp silica sand, steel slag tion to take pla:e.

CONCRETE
.-

1. Nerms!!y a new concrete surface properly cured and
floated with a wood trowel requires no surface prep. 4. Pits, cavities ar d 'other imperfections may be ii!!edcratirn. It is required that it be clean and free of with a proper epoxy grout. The grout should be
grease, oil or other contaminants, cured and dry and then brushed or ground to remove

rough spcts and chalky material
: 2. Caating may be applied to cId concrete surfaces 5. Plasite No. 7155 may be applied by brush, spray orprovided it can be properly c! caned and neutrafezed, roller. It is generally recommended that .

the first
coat be diluted 1 part No. 71 solvent to two parts ofi

| 3. If th3 concrete surface has a smcath glazed surface ci ar e at ng material, brush applied to act as a seal.this should be removed by 10% Ariatic Acid solo. ' ' * * ' *
finn thoroughly wetted, scrubbed am! rinsed thor.
oughly, or blasting with a' No. 50 grit will property 6. When surface is rough and porous, PLASITE Concrete

-

proptre the surface. Sealing System shall be used.
area Representative. Refer to Factory or

ALLIMINLIM - - - -
- . . ..

The eurface shall be clean and grease free and properly etched with one of the standard
'

ttien materials manufactured by Parker Rust Proofing Co., DuBois Chemical "Shi ld 11commercial surface prepar.

Inc. Alodine 12005 System. Sandblasting with a sharp grit is another way of preparing th" system or by Amchem Products,
s e

e is ciso necessary to combine this with chemical surface treatment. Many aluminum alloye surface and in many casessarticulatfy those with high magnesium content, s require different treatment,

i.
i-

PACKAGING & MIXING'6

4 sin. In addition to equal volume containers Part I and Part l' there will be a sm ll#7155 Kit will consist of 2 equal volume containers - Part ! Pigmented (color) Resin and Part !! Medium Viscosity!

9 Kits stating total quantity needed and container size. The f .6 ing Kits are avail blcontainer of catalyst. Order coating
, a

9. Pint Kit - 1 pint each Part I and Part Il plus small container catalyst Part III - for a total of two pints.
a e-

8.Qu~ art Iqty,1., quart esch Part,1*andlart IlfplKs{ nail'ciinfaiRMfaiys{~ fart'llI~for~a total of two'c[uart
8-GtII:n Kit - 1 gal, each Part I and Part !! plus small container catalyst Part I!! - for a total of twos._ . .T
>Gtl. Kit - 1 5 gallon each Part I and Part 11 plus small container catalyst Part illgallons.

- for a total of ten gallons.
(AMPLE: 24 Gallons equivalent would require:

_.,

, 2 10 gal. Kit
.,_

20 gal, total.. . . . . . . 2 2 gal. Kit
4 galteral,

24 gallons

t3 Part I cnd II, then add Part III, Catalyst and mix thoroughly. Let stand approximately 30 minutes before
using.

||_ m ._; . - :.- n . .- . ~ - --
- -

.. . -
-

..

' 'e.
l

. . , _ , , - . - , , - - - . . - - , - , - . _
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SELECTION DATA
COMPATIBILITY WITH OTHER COATINGS: Apply
directly to substrate only, c

GENERIC TYPE: Modified phenorec. Part A and Part 8 g

mixed prior to application.
.

GENERAL PROPERTIES: A rnodified phenolic tank lining
" '

primer which provides good corrosion protection for steel,
'
-

good adhesion to concrete and goed resistance to water and
SPECIFICATION DATAmoisture penetration.

RECOMMENDED USES: Phenotine 368 Primer is not . THEORETICAL SOLIDS CONTENT OF MIXED MA.
TERIAL:recommended untopcoated. For water immersion service

By Volume(frzsh, demineralized and salt water and dilute caustic) Phenoline 368 Primer 7511%Phenoline 368 WG Finish is the recommended topcoat. For=
concentrated caustic (50% maximum) service Pherioline"

RECOfEMENDED ORY' FILM' TUIC'KNESS PER COAT: 5368 Finish is the recommended topcoat. For a general ta.Y: mils (125 microns)----
--

'- - - - - - - - - -- '
lining which resists a Wide variety of chemicals and solvents,
Phenoline 373 Finish is recommended.

THEORETICAL COVERAGE PER MIXED KIT * (1.25
gals):

NOT RECOMMENDED FOR: Imme<sion without a suit. 1504 mil sq. ft. (29.4 sq.m/l @ 25 microns) -

able topcoat. - ~ ~ ~ ~ ~ ''301 sq. ft. at 5 mils (5.9 sq.m/l @ 125 microns) ~ ~ ~

CHEMICAL RESISTANCE GUI * NOTE: Material losses during mixing and application will*

Exposure riion vary and must be taken into consideration when estimating -'
Acids N.R. job requirements.
Arktlies Exce!krit
Solvints Excellent SHELF LIFE: 1 year minimum.
Salt Excellent
WIter -- Exallent --. - . . - . . COLORS: White o_nly., ,

_ , , ,_ .- .

. . .

TEMPERATURE RESISTANCE: (Dry)
Ccntinuous: 200*F (93*C)

.

Immersion temperature depends on solution but should
nevar exceed 180*F (81*C). All tanks must be insulated if
the temperature exceeds 140*F (60*C).

ORDERING INFORMATION
FLEXIBILITY: Fair WEATHERING: Good (chalks)

Prices may be obtained from Carboline Soles Representative
ABRASION RESTSTANCE: Good or Main Of fice. Terms - Net 30 days.

SUBSTRATES: Apply to properly preaared steel, concrete SHIPPING WEIGHT: 1's 5'ser others as recommended. Phenoline 368 Primer 19 lbs.18.6 kgs) 86 lbs. (39.0 kgs)
Carboline Thinner #73 S lbs. (4.1 kgs) 45 lbs. (20.4 kgs)

TOPCOAT REQUJRE,D@ be opgated wi,tt). modified --
..

j
. . .

,_

. --phenolic 7scatalyred eponies,-or-ocher-generic. types -es . - FLASH POINT.: (Pensky-Ma~ tens' Closed' cum,T '- 7E%
,

_ __
_

rzcommended. Acceptable topcoats are Phenoline 372 Phenoline 368 Primer Part A 72* F (22*C)
.Finish, Phenotine 368 Finish, Pherefine 368 WG and Phenoline 368 Primer Part B 40*F (4*C) ~ ~

.

cth:_rs. Carboline Thinner 473 38'F (3*C)
} Mar. 77-N

.

*

witSout pesor notice, u.se enutt conuct Csboline to woesty coeeectness before specetying or ordering. No guarantee of occuracy is geven orTO the best of our kneerled9e t,.e gecc ca date contained herein are teve and accutare at the date or issuance end are suciect to change
im;aied. We gueventee owe peoducts to cer.*ce.ve to Caebolene quality control. We assume no responsibilety for towetage, p**formente os injur.es

,

nsulting feom use. L.etpletv. '' saY. '' '",'a''a# '' ***'*****"8 'I D'ooucts. Pe aces and cost date H shown. e,e ,ubject to change withoue atiot
,t ANTEE OP ANY K!NO 15 MADE SY THE SELLER. EXPRESS OR IMPLIEO ST ATU10RY

not.co. NO OTHER WAnnan.TV OR g; *,

GY OPERATaoN OR LAM.on OTHE RCSt. INCLUDING MERCHANTABILITY ANO elTNESS POR A PARTICULAR PURPOSE.
. . ..

- .

*W*

.'3.
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SURFACE PREPARATIONS: Remove any oil or grease SPRAY: Use adequate air volume for correct operation. (
from surface to be coated with clean rags soaked in Hold gun 8-10 inches from the surf ace and at a right angle
Carboline Thinner 32 or Toluol. to the surface.
Strel: For immersion service, dry abrasive blast to a White Use a 50% overlap with each pass of the gun. On irregular
Metal finish in accordance with SSPC SP 5 63 to a degree of surfaces, coat the edges first, making an extra pass later.
clnnliness in accordar ce with NACE #1 to obtain a 2 to 3
mil (50-75 microns) blast profile. For non-immersion NOTE: The following equipment has been found suitable.sTryice, dry abrasive blast to a ' Commercial finish in however, equivalent equipment may be substituted,

..

accordance with SSPC SP 6-63 to a degree of cleanliness in

recordance with NACE =3 to obtain a 2 to 3 mil (50 75 Conventional: Use 3/8** l.D. Mat'I. Hose. .
**

microns) blast profile.
,

Mfr. & Gun Fluid Tip Air Cap -

Concrete: Do not coat concrete treated with hardening Binks #18 or #62 66 66PB
s:lutions unless test patch indicates satisfactory adhesion. Devilbiss P MGC or JGA E 704Do not apply coating unless concrete has cured at least 28 approx. 070'' l.D. approx. 9-10 cfm
d:ys @ 70*F (21*C) and 50% RH or equivalent time. Apply "

@ 30 psi
to properly prepared concrete that was acid etched or
swept sandblasted. (Vertical surfaces must be sandblasted.) Airless: Use 3/8** l.D. Mat't. Hose.

.
-~-* * Mir. & Gun Pump *. ~ - . .

DeViib"iss JGB-507 OFA 514
'

MIXING: M.ix separately, then combine and mix in the - Graco 205-591 President 30:1 or Bulldog 30:1fall: wing proportions:
Binks Model 500 Mercury SC1 Gal. Kit 5 Gal. Kit - .

Phtnoline 368 Primer Part A 1 Gal. 5 Gals. *Te flon packings are recommended and available from
Phinoline 368 Primer Part B 1 Ot. 1-5 Ot. Unit pump manufacturer.

n up to 30% by volume wit boline Thinner #73. bse a .021.026** tip with i8'00-2200 psi.'' '
~ ~' "' ~

BRUSH: Use brush for small areas or touchup. Brush out .

POT LIFE: 2 hours at 75*F (24*C) and less at higher well using' full strokes and avoid rebrushing. ~ '.'
tsmperatures.

DRYING TIMES: Minimum Temperature Maximum *
Between coats: 72 hours @ 60*F (16*C) 15 days

36 hours @ 75*F (24*C) 7 daysAPPLICATION TEMPERAT.URES:
- - - - - - - N @ 90*F m*C) 5 days -Maternal Surfaces

Normal 65-85*F (18-29'C) 65-85*F (18-29*C) Final cure: * Depends on topcoat used, but must be at least
Minimum 60*F (16*C) 60*F (16*C) maximum between coat dry time.
Mrximum 95*F (35*C) 120*F (49*C)

.A se arboHne Enw M or xylo!.Ambient Humidity

65-90.*F (16 32*C)
Nortnal F (18- 30-70%

iSTORAGE CONDITIONS:M. .irumum 60 C) 0%
MIximum 120*F (49'C) 85% Temperature: 40-110*F (4 43*C) Humidity: 0100%

1Special thinning and application techniilues may be re. For more detailed information please consult specific |

quired above or below normal conditions. Carboline Application Guides. -

'
-
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CONTAINS FLAMMABLE SOLYENTS. KEEP AWAY FROM SPARKS AND OPEN FLAMES. IN CONFINED AREAS WORKMEN MUST WEAR
C *.UTION:

FRESr4 AIRLINE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULO WEAR GLOVES OR USE PROTECTIVE CREAM. ALL ELECTRIC EQUIPMENT
*

AND INSTALLATIONS SHOULD BE MADE AND GROUNDED IN ACCORDANCE wlTH THE NATIONAL ELECTRICAL CCOE IN AREAS WHERE
--

EXPLOSION HAZARDS EXIST WORKMEN shout.D BE REQUIRED TO USE NONFERROUS TOOLS AND TO WEAR CONDUCTIVE ANDNONSPARKING SHOES.

< ,

350 HANLEY INDUSTRIAL COURT CaPb Olirie ~

ST. LOUIS, MO. 63144 * 314-644-1000u o
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SELECTION DATA SUBSTRATES: Apply over suitably primed metals, or
properly primed or surfaced concrete. Others as recom. I

(GENERIC TYPE: Modified phenolic. Part A and Part B mended.
mixed prior to applicatiori.

TOPCOAT REQUIRED: Normally none. Phenoline 372 -

GENERAL PROPERTIES: A unique high solids tank lining Finish may be used over Phenoline 368 Finish to upgra'de ~~

system. Resists fresh and brine water and caustic solutions. resistance and/or in contact with food products. '.

A three coat system; 5 mils per coat (125 microns), of
Phenotine 368 has good abrasion and excellent thermal COMPATIBILITY WITH OTHER COATINGS: May be
shock and radiation resistance. Baking with special equip., applied over catalyzed epoxies, phenotics or others as
mint to effect cure is not necessary. Application can be recommended. Acceptable primer is Phennline 368 Primer.
mide at job site. SPECIFICATION DATA
RECOMMENDED USES: A three coat Phenoline 368 THEORETICAL SOLIDS CONTENT OF MIXED MA.
system is recommended for fining tanks and vessels holding ' TERIAL: -

concentrated caustic (up to 50%). Also suitable for hot - .- .. By Volume
brine and salt water containment. Having Outstanding

Phenot.ine 368 Finish 75% i 1%radiation resistance, Phenotine 368 systems are used in the
nuclear field for lining steel and concrete tanks for severe-

exposures. Used in many industries, including chemical RECOMMENDED DRY FILM THICKNESS PER COAT:
processing. pulp and paper, utility and power, petroleum, 5 mils (125 microns) _ . ._.._ . . . . , _

mirine. For high purity demineralized water, we recom-
mind Phenoline 368 WG Finish. THEORETICAL COVERAGE PER MIXED KIT *

(1.25 gals.):
1504 mil sq. ft. (29.4 sq.m/1 @ 25 microns)

NOT RECOMMENDED FOR: Immersion in acids or 301 sq. ft. at 5 mils (5.9 sq.m/1 @ 125 microns)
solutions with pH less than 6.

* NOTE: Material losses during mixing nd application will
vary and must be taken into consideration when estimating

CHEMICAL RESISTANCE GUIDE: i b requirements.
~

Exposure Immersion SHELF LIFE: Phenotine 368 Finish Part A - 12 mos.
*

Acids N.R. Phenotine 3S8 Finish Part B - 24 mos.
Alkalies Excellent
sobents ExceIIent COLORS: Gray 707 (Dark), or Gray 773 (Light) only.
Salt Excellent
Witer Excellent GLOSS: Medium

ORDERING INFC"1/AATION

TEMPERATURE RESISTANCE: (Non-immersion) Prices may be obtained from Carboline Sales Representative -

Continuous: 200*F (93*C) r Main O ffice. Terms - Net 30 days. '
Non-continuous: 250*F (121*C)'

SHIPPING WEIGHT: 1's 5's
immersion temperature depends on solution, but should
n;t exceed 180,F (82*C). A!! tanks must be Insulated if the Phenotine 368 Fin:sh 19 lbs. (8.6 kgs) 86 lbs. (35.0 kgs)

Carboline Thinner #73 9 lbs. (4.1 kgs) 45 tbs. (20.4 kgs)
. e.m ,er.ature exceeds.140*F (60*C).t.p

. , ~ _ . . .. - - . . g..,m _ -_ ,._. , _ _ . .%___-
- m_. ~ _._ _~ _ _.. . FLASH POINT: (Pensky-Ma^rtens Closed Cup) A ~

_

_1_~-

FLEXtBILITY: Poor WEATHERING: Good (chalks) Phenoline 368 Finish Part A 72*F (22*C)
Phenoline 368 Finish Part B 40*F (4*C)

ABRASION RESISTANCE: Good Carboline Thinner #73 38*F (3*C)

To the best of our knowlooge the technical daam conta ned hereen ese true and accueere at the date of issuance and are subiest to change
without peier notice. User enust contact Carboline to verify coreactness before specifying or ordering. No guarantee of occuracy is given or
unplied. We guarantee our products to confoem to Carbolir e quality control. We assume no eesponsebility for coverage, perforrnance or iniurnes
eesulteng froen use. Liebseity, if any. is Iere ted to replacernent of products. Prices and cost data If shown. ere subject to change weehout peier
notiet. NO OTHE R WARR ANTY OR Gu mRANTE E OF ANY KIND IS MAoE BY THE SELLER. E XPRESS OR ttAPLIEo. ST ATUTOnY.

1

gy CPE RATaoN OR LAW.OR OTHERWISE. INCLuotNG MEPCH ANTABILITY ANo FITNESS FOR A PARTICULAR PURPOSE.
'

- n,:. _ _ . - .sc . . . ~ . - . ~ - . . _m. _ _ . - . - - . . . .
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SURFACE PREPARATIONS: Removz zny oil cr grsase Mir. & G xa Fluid Tip Air c:p ffrom surface to be coated with clean rags soaked in
Carboline Thinner t/2 or Toluol. "- Binks #18 cr Mi2 66 66 PE- ' ---

Devilbiss P MBC or JGA E 704

St:el: Apply over clean, dry recommended primers, appt x.070"I.0. approx 910 cfm @ 30 psi

Airless: Use 3/8'' I.D. Mat'l. Hose.Concrete: . Do not coat concrete treated w.th hardem.ngi

s:futions unless test patch indicates satisfactory adhesion. '
. Mir. & Gun Pump. . . _ _ .

Do not apply coating unless concrete has cured at least 28
drys @ 70*F (21*C) and 50% RH or equivalent time. Devilbiss JG8 507 0FA.514

Graco 205 591 President 30:1 or 53ulldog 30:1
Binks Model 500 Mucurr5C

'
. ."Apply over clean, dry recommended surfacer or pn.mer.

~

MIX 8NG: Mix separately, then combine and mix in the * Teflon packings are recommended and available from
following proportions. pump manufacturer. Use a .021 026** tip with 1800 2200.

1. Gal. Kit 5 Gal. Kit psi.
.

Phrnaline 368 Finish Part A 1 Gal. 5 Gal.
_. . .

PRUSH OR ROLLER: Brush out well using full x:rokesPh2noline 368 Finish Part 8 1 Ot. 1 5 Ot. Uru.t
and avoid tebrushing. Use brush for small areas or touchup

Thin up to 30% by volume with Carboline Thinner #73. - only. - . - _ - _ - - .
_. _. _ -- -. - ._ .. ._ .. ..

POT LIFE: 2 hours at 75'F.424*C) and less at higher DR l'NG TIMES: . _ ' _ . .__ _ . . . ___
. . . _

tImperatures. Pot life ends when coating loses body and Between coats: Minimum Maximum * ;
___.

9 "S * ** 8'
'

. 6 days @ 50*F (10*C) 30 days I

72 hours @ 60*F (16*C) 15 days
|

- AP?LICATION TEMPERATURES; 36 hours @ 75*F (24*C) 7 days '
- - - - - - .

.~ - 24 hours @ 90*F (32*C) ~~ ~-" 5 days
' * " I"'I''''

*lf maximum cure time between coats is exceeded, special
Normet 65 85'F (18-29'C) 65 85'F (18 29'C) surface preparation may be required._ . ( 1

Minimum 60*F (16*C) SC*F (16*C) ~~|Maximum 95*F (35*C) 120*F (49'C) Final cure: (For immersion) 40 days @ 50*F UO*C) - I
'Ambient Humidity 20 days @ 60*F U.#?C)

10 days @ 75'F (24*C) !Nrrmal 65-90*F (18-32*C) 30 70%
7 days @ 90*F (32*C) - IMinimum 60*F (16*C) 0% --

. -- '

Maximum 120*F (49'C) 85% Force curing is suggested for tank linings.

Special thinning and application techniques may be re- Excessive film thickness or poor ventilating conditions
quired above or below normal condition. require longer dry times and in extreme cases may cause

premature failure.

SPRAY: Use adequate air volume for correct operation. Excessive humidity or condensation on the surface during,

H:Id gun 810 inches from the surface and at a right angle curing may result in a surface haze or blush.This should be |

to the surface, removed by water washing before recoating. In extreme
conditons, this can interfere with the cure of the coating.

Use a 50% overlap with each pass of the gun. On irregular
surfaces, coat the edges first, making an extra pass later. CLEAN UP: Use Carboline Thinner #2 or xylol.

-

STORAGE CONDITIONS:

NOTE: The following equipment has been found suitable, Temperature: 40-110*F (4-43*C) Humidity: 0-100%
however, equivalent equipment may be substituted.

1

Y.AnEn'tionalfUn'J/8~T.D.' Matt'Ho~Ie.# *g.--% v For more . detailed -information :.please wensult-specirse.m.a.se, |
.., m- ._..,z . _ . . .

*-
* "''***- Carboline AppTication Guides'-'*"***-' -N* 'Md

<

JAN-77-N - " " -
g

CAUTION:
CONTAINS Fl AMMA5LE SOLYENT3. KEEP AWAY FROM SPARKS AND OPEN FLAMES. IN CONFINED AREAS WORKMEN MUSTWEAR

FRESH AIRLINE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE P "JTECTIVE CREAM. ALL ELECTRIC EQUIPMENT
[]

ANO INSTALLATIONS SHOULD BE MADE AND GROUNDED IN ACCORP NCE wlTH THE NATIONAL ELECTRICAL CODE. IN AREAS WHERE
.,_,j
*

EXPLOSION HA2.ARDS E.x!ST. WORKMEN SHOULD BE REQUIRED TL USE NONFERROUS TOOLS AND TO WEAR CONDUCTIVE AND'~
,

NONSPARKING SHOES.

r , 7
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Cditarial Changes

L] January 1,1971

T Steel Structures Paintina Council l=
e

p Surface Preparation Specifications .

- 1

No. 5 White Metal Blast Cleanino le ,

t ' ~~|)
!

1. Scope " Power Tool Cleaning" or by special blast cicaning
e(lu pment.

f 1.1 This specification covers the procedure required
,

for the White 3 fetal Blast Cleaning of structural 3.1.3 The surface shall be blast cleaned to a 1"

!

_

steel surfaces prior to painting or coating. W hite Aletal Finish by any of the following

]
- methods: ;

3.1.3.1 Dry sandblasting using compressed air" "" *

2.1 White Aietal Blast Cleaning is a method of blast pozzles and dry, sand of a maximum particle

] --

preparing metal surfaces for painting or coating by size no larger than that passing through a 16 mesh
,

!
- removing all mill scale, rust. rust-scale, paint, or screen, U. S. sieve series.

!foreign matter by the use of abrasives propelled 3.1.3.2 Wet or water-vapor sandblasting using :
1

through nozzles or by centrifugal wheels. compressed air blast nozzles, water and sand of a !

] 2.2 A White 3letal Blast Cleaned Surface maximum particle size no larger than that passing
Finish is dermed as a surface with a gray- through a 16 mesh screen, U. S. sieve series.

] ,

white, uniform metallic color, slightly rough- f
J I ened to form a suitable anchor pattern for 3.1.3.3 Grit blasting using compressed air blast

coatings. The surface, when viewed without nozzles and crushed grit made of cast iron, malleable
,

magnification, shall be free of all oil, grease, iron, steel, or synthetic grits other than sand, of a

dirt, visible mill scale, rust, corrosion prod- maximum particle size no larger than that passing
:

- ucts, oxides, paint, or any other foreign mat- through a 16 mesh screen, U. S. sieve series. The

ter. The color of the clean surface may be af- largest commercial grade of metal grit permitted by 1

fected by the particular abrasive medium this specification is SAE No. G-25 abrasive material. ;

used. Photographic or other visual standards 3.1.3.4 Shot blasting using compressed air noz- f
'

of surface preparation may be used as pro- .zles and cast iron, malleable iron, steel, or synthetic I

vided in the Appendix to further derme the shot of a maximum size no larger than that passingg_ surface af specified in the contract. through a 16 mesh sc~reen, U. S. sieve series. The;

largest commercial grade permitted by this specifi-3. Procedures cation ts SAE No. S-330.
,

m i
-

g, 3.1 White 5 fetal Blast Cleaning shall consist of __

3.1.3.5 Closed, recirculating nozzle blasting ithe following seqience of operations: 'o
us ng compressed air, vacuum, and any of the pre-

3.1.1 Heavy deposits of oil or grease shall be re- ce g akasives.
moved by the methods outlined in Spec. SSPC - SP.

- 1-63," Solvent Cleaning." Small quantities of oil or, 3.1.3.6 Grit blasting using centrifugal wheels j
grease may be removed by the blast cleaning _ . and crushed grit made of cast iron, malleable iron, j

' ~ operation. If oil and grease are removed by blast steel, or synthetic grits of a maximum particle size

a cleaning, the abrasive shall not be reused if such no larger than that passing through a 16 mesh
reuse is detrimental to the surface. screen, U. S. sieve series. The largest commercial

pude of metal grit permitted by this specification is f
- 3.1.2 Excessive rust-scale may be removed by SAE No. G-2a,'I |

!g impact tools, as outh.ned .m Sper. SSPC.SP 2-63 |.

"lland Tool C! caning " Spee. SSPC-SP 3 63. 3.1.3.7 Shot blasting using centrifugal wheels
-

1
3 61
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Ns. 5 WillTE METAL. Ill.AST Ct.EANING
,,

'
* ' * -

mired by grinding a litt spot en the blasted surfice
L~

l and cast iron,' malleable iron, steel, or synthetic until the bottoms of the pits are almost reached.
shot of a maximum particle size no larger than that The height may then be measured with a microme-

" -

passing through a 16 mesh screen, U. S. sieve series.
- The largest commercial grade permitted by this

ter depth gauge graduated to read 0.001' and with
L,>

a base having a bearing length of two inches and a
speciGcation is SAE No. S-330. ,

measur'mg md of 3/32' diameter.
.

3.2 The surface, if dry blasted, shall be bruabed
3.10 The blast cleaned surface should be further

L. ;.

with clean brushes made of hair, bristle or fiber, treated or primed, as speciSed in the agreement
blown off with compressed air (from which detri- covering the work, preferably within 24 hours after 7
men tal oil and water have been removed), or cleaned blast cleaning when practicable, but in any event ;-'

-by vacuum, for the purpose of removing any traces before any visible or detrimental rusting occurs.
~ 9

i

of blast products from the surface, and also for the
(See Section 3.6 and Appendir A.7)

;j*

removal of abrasive from pockets and corners. ere chernical catarninadon of de surface {j
3.3 Thesurface,1fwetsandblasted,shallbecleaned ccur, de steel should be pa,inted as soon as

-

by rinsing with fresh water to which suf!Icient cor- "*Y.ble after blast cleamng.'
possi

rosion inhibiter has been added to prevent rusting, i 1

or with fresh water followed by an inhibitive tseat- ''

inent. This cleaning shall be supplemented by ' 4. Safety Precautions
-

brushing, if necessary, to remove any residue. 4.1 If fir,e or explosioti hazards are present, proper -|
i |

3.4 The compressed air used for nozzle blasting precautions shall be taken before any work is done. '' '

shall be free of detrimental amounts of condensedIf the structure previously contained flaminable
>

water or oil. Adequate separators and traps shall materials, it shall be purged of dangerous con- _

i
be provided. centrations.-

3.5 Blast ( saning operations shall be done in such 4.2 Nozzle blast operators exposed to blast dust
i

j
- a manner that no damage is done to partially or shall wear a U. S. Bureau of Enes approved helmet

.

entirely completed portions of the work. connected to a source of clean, compressed air. ,

3.6' Dry blast cleaning operations shall not be con- '4.3 Filter type air respirators should be worn by ~

ducted on surfaces that will be wet after blast all others who are exposed to blast dust environ- .

clean,mg and before pamting.or when ambient con- ment. Adequate protection for personnel from fly- !-
-

ditions are such that any vmble rusting occurs ing particles shall also be provided in any blasting
,

before painting or coating. operation. ,

If any rust forms after blast cleanin;r, the 4.4 Safety goggles shall be worn by all persons near L<
-

surface shall be reblast cicaned before paint- any blasting operation. ,

i

ing. 4.5 Blast hose shall be grounded to dissipate static
-

3.7 The blast 2e[ed surface shall be examined forcliarges . , ,-

any traces of oil, grease, or smudges. If present,
they shall be removed as outlined in Spec. SSPC - - ._

-
' 5. Inspect.SP l-63," Solvent. Cleaning." ion

-

3.8 The height of profile of the anchor pattern g g g g g. ;g g g,g
ingcdon by the wner or h.is representa. . -produced on the surface shall be limited to a maxi-
.. _q

mum height that will not be detrimental to the life pans e w A she k accessMe w de
i

of the paint film. The maximum particle sizes speci- '"M.cetw. De cetrach 'slian carect sp wak
-

.

fled in paragraphs 3.1.3.1 to 3.1.3.7 may produce efectm under tk specMeaties. Nasis u -

an anchor pattern that is too high or too rough for tiie e ntmetor does not agree with the ,mspector,
the paint system to be used. In such cases the non w dement pmcedure estahd ,ew
abrasive sizes should be reduced. If the application '" ".ie e ntract,if any, shall be followed. If no arb,i-

,
.

1

of the second coat of paint is deferred, an adequate tration or scWeinent procedure is established, the _j
'

reduction in anchor pattern height shall be made, procedure specified by the American Arbitration -

Association shall be used.3.9 The height of the anchor pattern can be deter.
]) _ -;

<

;a
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ItJRFACE PREl'ARATION SPECIFICATIONS
,

'3' Appendix The maximum height of profile is the height of
the anchor pattern produced on the surface, meas-

A.1 SCOPE. The secommendations contained in urmg from the bottoms of thelowest pits to the tops
this appenda.are beh.eved to represent current good of h hW pk
practice, but are not to be considered as require-

,

ments of the specification. A typical maximum height .af profile pro-
-

' --

A.2 White Metal Blast Cleaning should be em- duced by a number of different abrasives
ployed when the protective coating or environ- in actual blast cleaning operationa haa '

ment is such that no rust, mill scale, or other foreign been measured as follows:
,

matter can be tolerated on the surface of the steel.
. . . ~

Maximum MaximumThe cost of stenining such cleaning will be high as
Abrasive Particle Size Ileight of ProSle -

compared to the less critical Near-White Blast
Cleaning or Commercial Blast Cleaning which may Sand, very fine through 80 mesh * 1.5 mils

--

be adequate for most conditions. Sand, fine through 40 mesh 1.9

In White Metal Blast Cleaning, the cleaning Sand, medium through 18 mesh 2.5

rate and subsequent costs are subject to wide varia- Sand,large through 12 mesh 2.8

tions due to the difficulty of removing all rust, mill ** Steel grit !G-80 through 40 mesh I.3-3.0

scale, paint, etc. from the various surfaces that may - *** Iron grit iG-50 thro. ugh 25 mesh 3.3

be encountered. The final surfaces will be unironn Iron grit !G-to throuch 18 mesh 3.6

In their degree of cleanliness, despite great differ- Iron grit /GL through 16 mesh 4.0

ences in the ongmal surfaces. Iron grit /G-16 through 12 mesh 8.0_.

A.3. When this specification is used in maintenance. " Steel shot fS-170 through 20 mesh 1.8-2.8

painting, specific instructions should' be given on , Iron shot IS-230 through 18 mesh 3.0 ,
,

-

the extent of surface to be blast cleaned in accord- Iron shot IS-330 through 16 mesh 3.3

ance with this specification and the amount of spot Iron shot fS-390 through 14 mesh 3.6

h cleaning required. In maintenance painting it is not .U.S. sieve series operating Mixturcs.

ordinarily intended that sound, adherent old paint * crushed iron grit. A c;om p.r...r, ,, it.gla st ;
r, . .

pf&i= ,u *|j,f ul sa e = u= = u a s = = =be amoved uuless it is excessively thick or inflexible. ap ,
'

In preparing a previously painted surface, it is
Maximum profile will vary somewhat with the

neceuary to remove all corrosion and all paint angle and velocity of particle, with the hardness

which shows evidence of corrosion, peeling, ex- of surface, with the amount of recycling of working

cessiv!e thickness, brittleness, blistering, checking, mixtures (of shot and grit)and with the thorough-
ness of blast cleaning.

scaling or general disintegration. It is essential that
- |,,

the removal of the old paint be carried back around .

!
'

the edges of the spot or area until an area of cum- A.5.The dry paint fidm thickness above the peaks

l pletely intact and adhering paint film. with no rust of the profile should equal the thickness known to |
1 or blisters underneath,is attained. Edges of tightly be needed ovec.a sinooth surface for the desired pro-

adherent paint remaining around the area to be tection. Ifitis not possible to use an abrasive sized '
-

recoated must be feathered, so that the repainted small enough to produce a desirable height of pro-
surface can have a smo' th appeiirance. The re- file, the dry paint film thickness should be increased_ ~

o.

snaining old paint should have sufficient adhesion to provide adequate thickness above the peaks.

so thptit cannot be lifted as a layer by inserting a
of a ddll putty knife under it. The rate of A:6 A suitable inhibitive trea tment for blast eleaned

' '

bladq ' leaning may vary from one area to the next-surfaces is water containing 0.32 per cent of sodium
-

blast c
in order to achieve the desired end condition. nitrite and 1.28 per cent by weight of ammonium

phosphate, s' condary (dibasic), or as an alternateA.4 The maximum permissible size of the abrasive e

particles.will depend upon the allowable surface water containing about 0.2 per cent by weight of
-

roughness or " maximum height of profile" of the (a) chromic acid or (b) sodium chromate or (c) so-
surface; the allowable maximum height of profile is, dium dichromate or (d) potassium dichromate.

_

in turn, dependent upon the thickness of paint to Note: If solutions containing either chromates or
--

dichroniates are used, prceautions should be taken
) be applied,

63
.
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W.5 WHITE META 1. Bl.AST CLEANING , . .-e .
,

. .
.

sesla, far campietely rusted mill scale, or for, *

to pr;tect personnel from h zards resulting from -

g- breathing spray or contacting the soluti u. complst:ly rurtzd and pitted surfacts, tha
8PPearance of the surface after White Metal7 A.7 The blast cleaned surface must be treated or

,

Blast Cleanmg should correspond with pic-
primed before any rusting occurs, otherwise the t real standards A Sa 3 B Sa 3, CSa 3, or D Sa 3 -

benefit of the White Metal Blast Cleaning is lost. I#** '

The freshly exposed bare metal will rust quickly
under conditions of high humidity, when wet, or This correlation is cross-referenced in these visual

'-when in a corrosive atmosphere. Under normal standards, which were developed by the Swedish
mild atmospheric conditions it is best practice to IVA, and have been mutually adopted by the
prime or. chemically treat within 24 hours after Swedish Standards Association, the ASTM and the .

-

bi:.st cleaning. Under no circumstances should the SSPC. As additional standards become available, =-

tteel be permitted to rust before painting, regard- particularly for initial surface conditions such as -

less of the time elapsed. previously painted steel, these may be included by'
,

_

reference in the contract. !
Moisture condenses on any surface that .is colder ~

.

the the dew point of the surrounding air. It is The color of the cleaned surface may be afTected'

th:refore recommended that dry blast cleaning by the nature of the abrasive used. -

!
should not be conducted when the steel surface is A.9 Other v.isual standards of surface preparat. ion ;
less than 5.F above the dew po. t. may be used as required by the owner when theym

The permissible time interval between blast are specifiedia the contract to illustrate the degree -

cleaning and priming will vary greatly (from min- of metal cleanliness required. The owner will pro- .{~

utes to weeks) from one environment to another, vide the specified samples or standar'ds of such size
in order that the surface remain free of corrosion, and condition that they may be compared during

- oil, etc. as required by Sections 3.6,.3.7, and 3.10. the entire contract. If blast cleaned steel samples F
If a maximum interval is desired it shall be so are used, they should be completely protected from L.

speciSed in the contract covering the work. corrosion during the period of the contract.
-

IT- A.8 Photographic standards of comparison A.10 With the agreement of both contractual par-

./ mey be used to define the final surface condi- ties, examination under magniScation or examina . -

tisn to be supplied under this specification. tion by chemical methods may be used in the -

Fcr intact mill scale, for partially rusted mill evaluation of the cleanliness of the surface. -

-
-
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HI-RESISTANT HEAVY Bull.D PROTECTi\ .: COATING -

,tc. u.s. RAT. cw..

. . .
) NOe TYPE - A water resistant phenotic coating cross linked with epoxy resin !

.

7155 and polymerhed with an alkaline type curing agent.
I

iNTENoEo uSE - ms ma,erias is grirnarn a tank nni,,g for waier. iaaud. !r
ing low conductivity deionized or distilled water at elevated temperatures '

as well as use with brines and other aqueous solutions. This material has
excellent solvent resistance. This coating has 18' years excellent field
history as a fining for tanks holding 180* to 190* F. deionized water..

TEMPERATURE RESISTANCE - Dry Film basis is 400* F. for short periods. Continuous immersion temperatures, depend, *cn pstlicular reagent and temperatures. ,

~_
SURFACE PREPARATION - Steel surfaces should be prepared by blasting to white metal since this coating is intended for -use in immersion service. *

APPUCATION - Plasite No. 7155 is formulated for use as a Spray or Brush applied coating.
COLORS - Standard colors ivory . black . light gray . clear . light green.

FitM THICKNESS PER COAT - A 3 to 5 mil film produced in one mv!!i-pass continuous spray coat. (Approximately a 1 lt2 2 mil film may be produced in one '' flow on'' brush coat.)

COVERAGE - For estimating purposes - 100 sq. ft. per gal, will produce a 3 to 4 mil film. Three multi-pass spray coatswill produce an 8 to 10 mil film for immersion service.
this film can normally be produced in two multi-pass spray operations.Under ideal conditions ans! when large areas are being sprayed,'
DRYlNG TIME - Surface will normally be tack free in two to thdhours.at 70* N.
CURING TIME - 4 to 7 days at 70* F. to 90* F. Refer to Page 2 for force curing.

,

~- -~ --

PHYSICAL SPECIFICATIONS
P!GMENTS - Titanium dioxide, carl >c,n black an f inerts.

ELECTRICAL RESISTANCE - 30.5 x 1010 OHMS /CM2/CM- -- - " -

SOUDS - 38% by Wr. 28% by Vol Volume Resistivity ASTM D257 58.
*

ABRA5IVE RESISTANCE - Tabor, 156 Miligrams per' POT UFE - Approx. 8 to 12 hrs. at 70* F. KOO ccolor. ycles,1000 Gram Weight. C517 Wheel Ivori.

- -

SHELF UFE - 12 Months. 1 1
'

HARDNESS - SWARD - 30.
- !

"

SPRAY VISCOSITY -[14. seconds ( { }.3, FoId Cup #4 . THERMAL 5 HOCK - Unaffectid's cycles - 70* F. to'
depending on color."- 200* F..

NOTE: Above tests were conducted on films applied toSHIPPING WT. - Approximately 11'Ibs. per gallon. ~

"'

cold rolled steel, cured At '150' F. for six hours.

'

ZONE OF USAGE
4 sm m, ,.ead i o.4. i .ee. -i.e e., pee.e med e.. s. == m.6. A m., shia et s to io n, ,,:,ed.

CHEMICAL. RESISTANCE
Th2 folloumg list of laboratory t'sts is an indication of the range of chemical resistance.e

I" x 5" mild steel test panels coated to a film thickness of 8 to 10 mils. The panels are one-half immersed in theThese tests constst of -
s:!ution at temperatures of 70* to 80* F. for a period of'six months teith no effect on the coating, unless other.sois: st:ted.

- . _ . .> y _7 g y m y p w
.;isca_-j .- e .. w m 2 " m_ SUES ~

.

g g g y.g
_ ,

-. - _ ._ - - sOWrN --

msCEuANEOof* -- - ---- --safe CrTetC 107, Petessions Hydroaldo'
ch!ernehene Distilled Water . 212* F.
Pershlerethyle=,e25To ses4: *-'

Sat Sedians Casbanate
*20% s.lpherie Add Talvel ca c. 3,;ne . se;t;e,
*fese. Hydrediferis Amenen;um NitrateXylet

*24 Howr Empe==ee m nedum chterideoAlcohol . Ethyl 7,rric ch3er;de
Decyt. fiabutyl

'$.e Nees se Pope 2 A!!phatic & Aresnatic Sedium Ch! rete,
'

Hydrocartsees

WISCONSIN PROTECTIVE COATING CORP.
|Green Bay, Wisconsin 54305 -

Sox 216 Area Code 414 Phone 437-6561
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