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Manufacturer: Carboline analytical Chemistry Division |
'

Oak Ridge National Laboratory
St. Louis, M0 Date: Aug. 16. 1978

Report of Irradiation, Oecontamination, ar CBA Testing

The irradiation, decontamination, and design basis accident (DBA) tests
are conducted, respectively, in accordance with Bechtel Corp. Standard
Specification Coatings for Nuclear Power Plants, spec. Nos. CP-951, CP-952,
and CP-956 (or with modifications as noted in Table 2, DBA test conditions).
The tests are designed also to meet the specifications set in both A.N.S.I. .

report N 101.2-1972, Protective Coatings (Paints) for Light Water Nuclear

i Reactor Centa"ent Facilities, and N 5.12-1974, Protective Coatinos (Paints)
for the-Nuclear industry. The DBA test spray solution and the test conditions
are listed in Tables 1 and 2. After both the DBA and tne irradiation tests,

the coatings are examined for signs of chalking, blistering, cracking, peeling,
I delamination, and flaking, according to ASTM standards where applicable. All

except tne decontamination test panels are returned to the coating manufac-
i

! turer.

The irradiation tests are run using a spent fuel assembly, removed frce
the Hign Flux Isotope Reactor (HFIR) at ORNL, as the source of radiaticn.-

I These fuel assemolies are stored under 20 feet of demineralized water. The

f fuel is 93* enriched U :
'

2 5 as U 0s combined with aluminum. The spent fuel3

| assemblies are removed after each 23-megawatt day period. Irradiation is
done using the gair.a energy from the accumulated mixed fission products.
This more readily simulates conditicns around a reactor than does a cobalt
source. Also, the higher gamma activity affords shorter irradiation time

f to achieve accumulated doses. The dose rate four days after removal of a
'

j fuel assembly frca the reactor is 1 x 10e rads / hour.
j The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-irch
'

diameter pipe, with one end capped, is used for the air irradiation tests.4

}
'

The capped end is lowered into the four-inch opening of the center of thej ;

! | fuel assembly. The open end, above the water level, is covered with an "0"

| ring sealed flange to which is attached a steel cable and an air outlet:

i' hose. The air inlet is located at the bottom of the pipe. The test speci-
mens are connected to the bottom of the cable and Icwered into the
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Manufacturer: Ca rboline A.1alytical Chemistry Division
Oak Ridge National Laboratory

St. Louis, M0
Date: Auo. 16, 1978

Os
!

radiation field. Also at the center of the fuel assembly is a stainless
steel clad cadmium tube used as a neutron absorber. This prevents contami-
nation of the test specimens by induced radiation.

The decontamination procedure is as follows: a mixture of fission
product nuclides (aged greater than 90 days and less than three years) is
neutralized to pH 4 and innediately applied to the test specimens. The

~ *-

_
specimens are previously degreased in alcohol. After the contaminated spot
is air dried, the activities of four of the nuclides are measured by counting
with a Ge(Li) detector and a multichannel pulse height analyzer. The speci-
mens are then suspended in a beaker of water at 25*C and washed by stirring
for 10 minutes. The specimens are removed, the backs rinsed in water, air
dried, and counted as above. The ratios of the activities before, to hose
after the decontamination are reported as decontamination factors for water. ;

The decontamination and counting steps in 25*C and 80*C acids are repeated,
and the respective decontamination factors calculated. The ' total overall

,,

D.F." is calculated as the ratio of the total activity at the beginning of 1

the test to the total activity at the completion of the three washing steps.
.

All activities are corrected for decay between counts. A computer has been
programmed to do all the calculations.

i

|
'

,!
I
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4 _ Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

O St. Louis. M0 Date: Aug. 16, 1978
1

i

!,

1 Decontamination Test Results:
:

i

} These tests perfomed according to ORNL Master Analytical Manual
Method No. 2 0920 and Bechtel Corp. Spec. CP-952.*

; ORNL Log Book No. A 7562; A7-17-8-I

4

. .
,

"
Decontamination Factor (DF) T

Sample Water Acid Acid Activit{
| Number Contaminant 925*C 925*C 080*C Overall Removed

)
t a .

53-200 Ce-144 50 2.1 6.9 710
I' (193LF/191HB) Ru-106 16 1.7 1.5 40
.; Cs-137 -2300 >1.5 >l.2 >4100>

-

Zr-95 17 1.8 1.1 34
'

.

TOTAL 40 1.9 2.4 180 99.4 >

,
,

55-203 Ce-144 82 3.8 4.2 1300
(CZil/288HS) Ru-106 31 1.9 1.8 110

t
. Cs-137 4200 >1.0 >l.5 ->6400

| Zr-95 14 2.7 1.4 51

i TOTAL 57 2.7 2.0 300 99.7

'S7-204 Ce-144 660 1.9 1.0 1300
i (CZ11/305HB) Ru-106 18 3.3 3.6 210'
'

Cs-137 -3000 >1.6 >1.0 ->4800>

Zr-95 7.1 2.3 1.4 23

: TOTAL 61 2.7 1.7 280 99.6
!
: Ce-144
i Ru-106g

Cs-137, ,

*

j Zr-95 |

TOTAL
|

| Ce-144
'

Ru-106! j
'

Cs-137i

Zr-95
i TOTAL

'

! Percent of total activity removed = (1 - h) x 100.
'

-

f.I'
- i
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Manufacturer: Carboline Analytical Chemistry Division ,

Oak Ridge National Laboratory
i ,

St. Louis, M0 Date: Auo. 16, 1978
,

,

Table 1. DBA solution composition, distilled water
. .... ....,...,, ..., . ...... ..... - - -

0.28 M_ boric acid (3.000 ppm boron)
'

O.064 M, sodium thiosulfate'

Adjusted to pH 9.5 with sodium hydroxidea

, ___

..

|I

Table 2. DBA test conditions *
j

! r
-

1 Time Temoerature (*F) Pressure (psig) Comments

Start
,

10 seconds 307 60 Steam injection.

2 hrs 47 min 307 60

5 minutes 307-280 60-30 Injected cold spray.

20 minutes 280-250 30 Adjusted pressure.

4 days 250 30

1 t'
- 3 minutes 250-230 10 Orained; injected cold

i spray.

15 minutes 230-200 10 Adjusted pressure.

. j 3 days 200 10
1 !

! j End of test
+ , , . .., . . .. ..........-...4.. ...

*These data are taken fran recorder charts on pemanent file at ORNL.

ORNL Log Book No. A7562; A7-17-8
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I Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

0:.h
, St. Louis, M0

Date: Aug. 16, 1978

i

|
System Identification: x Steel Panel Concrete Block

4

CZil/191HB

1

"

Radiation Tolerance Test Results: I
4

ORNL Master Analytical Manual Method No. 2 0921;
' Bechtel Corp. Spec. No. CP-951;

! ORNL Log Book No. A 7562; A7-17-8*

1 I
|f

I Initial Dose Rate: 1.5 x 107 rads /hr1
:
| Test Conducted In: x air wateri

t,

!
P

Cumulative Dose Rate: Concents

) _

Samole No. 1 X 10' rads 1 x 10' rads

} S1-1 Coatings intact, no defects.
;

sides A, B.*

51-2 Coatings intact, no defects,

I sides A, B.'

:

i
, ,

j ;'

I
t

-! !
:

. -

'; Additional Corrents:
I
i

1

i
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

O*,,;
St. Louis. M0 Date: Aug. 16, 1978

System Identification: x Steel Panel Concrete Block
I

SP81/191HB<

[
'

Radiation Tolerance Test Results:
CRNL Master Analytical Manual Method No. 2 0921;,

.j Bechtel Corp. Spec. No. CP-951;
ORNL Log Book No. A 7562; A7-17-8.

1

Initial Dose Rate: 1.5 x 107 rads /hr
Test Conducted In: x air water

!

| Cumulative Dose Rate: Ceccents

Samole No. 1 X 10' rads 1 x 10' rads

52-23 Coatings intact, no defects,.

,

|
sides A, B.-

' S2-24 Coatings intact, no defects,

i sides A, B.

1

i

I

.

J

!

Additional Corrents:

i

!

| <

!
':
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory |

O.:...3 St. Louis. M0 'Cate: Auo. 16. 1978
4

Y

'
r

i
System Identification: x Steel Panel Concrete Block

4

193LF/191HB; ,

! ,

i ;

i
; .. ,

Radiation Tolerance Test Results: *
t
.

. ORNL Master Analytical Manual Method No. 2 0921; f

', i Bechtel Corp. Spec. No. CP-951; |
j ORNL Log Book No. A 7562; A7-17-8

1

4 Initial Dose Rate: 1.5 x 107 rads /hr j
- I

| Test Conducted In: x air water4

5 {
4

: -

i.
i
! Cumulative Dose Rate: Comments
!

i

i

Samole No. 1 X 10' rads 1 x 10' rads |
!

.

I
'

j S3-43 Coatings intact, no defects, ;

l sides A, B. !
-

I r

j S3 44 Coatings intact, no defects, ;
.

sides A, B.j
i i,

! L

; i

:

i.
t .

I ; i
! i
1

'
j Additicnal Concents: j
1 t

'
,

(

} ! I

J
,

h

a
.

! I
4 :

I I
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Manufacturer: Carboline Analytical Chemistry Division
- Oak Ridge National Laboratory

1 St. Louis, M0
Date: Aug. 16, 1978'

1
t

| System Identification: x Steel Panel Concrete Block

CZ11/305 Fin

|
t

i
*~

e

! Radiation Tolerance Test Results:
i ORNL Master Analytical Manual Method No. 2 0921;
i Sechtel Corp. Spec. No. CP-951;
*

ORNL Log Book No. A 7562; A7-17-8

Initial Dose Rate: 1.5 x 107 rads /hr

Test Conducted In: x air water+

|

Cumulative Oase Rate: Comments
!

I Samole No. 1 X 10' rads 1 x 10' rads
'

56-101 Coatings intact. no defects,

i sides A, B.

56-102 Coatings intact, no defects,

sides A, B.

Additional Corrents:

o
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratoryo

. St. Louis, M0
Date: Aug. 16, 1978

System Identification: x Steel Panel Cencrete Block
<

CZil/305HB

..
Radiation Tolerance Test Results:

t ORNL Master Analytical Manual Method No. 2 0921;
i Sechtel Corp. Spec. No. CP-951;
| ORNL Log Book No. A 7562; A7-17-8

Initial Dose Rate: 1.5 x 107 rads /hr
6

j Test Conducted In: x air water
:
'
.

Cu:.ulative Oose Rate: Corrents

Samole No. 1 X 10' rads 1 x 10' rads
, .

57-122 Coatinos intact, no defects,

sides A, B.,

! 57-123 Coatings intact, no defects,

; sides A, B.

:

,

.

|

Additional Corrents:,

:
.

.

*

I

#-
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Manufacturer: Carboline Analytical Chemistry Division
Cak Ridge National Laboratory

St. Louis, M0 Cate: Aug. 16, 1978-m

System Identification: x Steel Concrete Block

CZil/191HB
4

e

DBA Test Results:
'iORNL Master Analytical Manual Method No. 2 0922;

CRNL Log Book No. A 7562; A7-17-8

Samole No'. DBA Phase Commen ts"

S10-180A sprav (GR) Coatings intact, no defects, sides A. B.

. 510-184A scrav (GR) Coatinas intact, no defects, sides A. B.

i

.

|

|
1

!

!.
l

|
#

r

|
|

1
i

'

.

*lrradiated. "(SA) = sand blast; (SH) = shot blast; (GR) = grit blast.

i

e

\
'
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DBA AND PADIATION TOLERANCE

i
'

i

TEST PANFL PREPARATION DATA
,

1. ; PRODUCT TO BE TESTED Carbo Zine 11/ Carbo Zine 11 (repair)/ Carboline 191 HB

2. TYPE SUBSTRATg Steel SIZE 2" x 5" x 1/8"
'

,

i

f 3. SURFACE PREPARATION (describe) Critblasted to SSPC-SP10-63 vich a 1-3 =11 blast profile

i Da= aged area: 3M " Strip & Clean" followed by light needle aun i= pact =ent
4

i

4 PRODUCT DATA: SAMPLE NO.(s) 510-180A. S10-184A

5. :: ATE AND TIME CURING COMPCUND OR PRIMER APPLIED
---

PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE'

COAT PRODUCT CO D E S_ 3ATCH & METHOD R/M(*F):R.R. (ins.) APPLIED'

.

Ic Carbo Zinc 11 7M5123M Spray 75'/45* 180A) .0021/.0023 4-15-76
7LO980; 184A) .0024/.0022' '

| Ic Carbo Zinc 11 7M5123M Brush 72*/45* 180A) .0017 4-21-76
* 7LG80: 184A) .0013.

t

Ic Carboline 191 H3 7E1181M Spray 78*/36 180A) .0041/.0044 5-1-78
7J2147M 184A) .0039/.0040

Pri=er 66-78'F Pri=er 40-87*

5. CURISC CONDITIONS: AM33ENT TD'y 73-78'F *F REL. HUMIDITY 33-56:
.

Pri=ec - -

lo
,

MINIMUM CURE 7 DAYS

|
ORNL Master Analytical Manual Method No. 2 09226. TEST PROCE::URE

i

!

! 7. TESTING PERFOR".ED BY Analytical Che=istry DivisionDATE SUBMITTED 5-8-78
vat .uct,e ..ational uboratory4

- ,

N

/J /

016f29
,

TEjT REPORT h;

i '

I S- 06376-3
i

. . . .. . _ _ _ _ ._. ._ .

b
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DBA AND RADIATION TOLERANCE

i

TEST PANEL PREPARATION DATA
.

{ l. PRODUCT TO BE TESTED Carboline 193 LF Primer / Carboline 191 HB
,

2. TYPE SUBSTRATE Certified ASTM A36 Steel SIZE 2" x 4" x 1/4"
'

3. SURFACE PREPARATION (describe) SSPC-SP3-63 Power Tool Clean with 3M

" Strip n Clean"

>

4. PRODUCT DATA: SAMPLE NO.(s) S3-160. S3-163

5. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED -

PRODUCT APPLICATION CONDITIONS THICKNESS TLME & DATE

COAT PRODUCT CODES BATCH f METHOD R/M(*F)IR.H. (ins.) APPLIED

Carboline 193 LF 7H1949M Spray. 74*F/42: 53-160) .0026/.0026 3-10-78
y Primer

7L2869M S3-163) .0026/.002

Carboline 191 HB 7E1181M Spray 80*F/28: S3-160) .0043/.0035 3-16-78
7J2147M S3-163) .0038/.0035

Primer 68-80*F Primer 24-42:
5. CURING CONDITIONS: AMBIENT TEMP 73-78 'F REL. HUMIDITY 9.o _ u-

Primer 6
MINIMUM CURE $3 DAYS

6. TEST PROCEDURE ORNL Master Anniveleal heumi hehod %. ? 00??

4 7. TESTING PERFORMED BY Analvtical Cheriserv DATE SUBMITTED s_g 7a

Division
Oak Ridge National Laboratory

-
T REP RT 3 19

:

.

i ,TS- 06376-3

i

i
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DBA TEST RESULTS

i
i

Jc,

1

1

i

.1
-t

t

t
,

i

i

,

I

I

1

!
.

i Test Report No.

1

I

I

I
I
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i
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! Anal 'ical Chemistry Division
i

-
' * Manufacturer: Carb< 'na- Oak ...dge National Laboratory

St. Louis. M0 Date: Auo. 16. 1978

O
Table 1. DBA solution composition, distilled water

0.28 M boric acid (3,000 ppm boron)

0.064 M sodium thiosulfate
;

.

Adjusted to pH 9.5 with sodium hydroxide

d
!-
t

i.

Table 2. OBA test conditions *
1 .
1 Time Temperature (*F) Pressure (psic) Comments

Start

10 seconds 307 60 Steam injection.
.

2 hrs 47 min 307 60

5 minutes 307-280 60-30 Injected cold spray.

20 minutes 280-250 30 Adjusted pressure.'

4 days 250 30

3 minutes 250-230 10 Drained; injected cold
spray.

15 minutes 230-200 10 Adjusted pressure.

3 days 200 10

I

' End of testi

i

!
*These data are taken frcm recorder charts on permanent file at ORNL.

j ORNL Log Book No. A7562; A7-17-8

1
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Manufacturer: Carboiine Analyth.al Chemistry Division
<

Oak Ridge National Laboratory
St. Louis, MO Date: Aug. 16, 19789'

>

System Identification: x Steel Concrete Block'

193LF/191HB - Power tool clean
#

*
.

1
DBA Test Results:

1 ORNL Master Analytical Manual Method No. 2 0922; -

s

l - ORNL Log Book No. A 7562; A7-17-8

|
-

Samole No. DBA Phase Conenents**'

S3-160 spray Coatings intact, no defects, sides A, B.
i

! S3-163 soray Coatings intact, no defects, sides A, B.
,

1
.

i
i

'
,

j

|

.

i
,

.

.
<

",
'

I
i I
' t
t :
;

,

.

i
'

s

|
!

;;*

! l
1 * Irradiated. **(SA) = sand blast; (SH) = shot blast; (GR) = grit blast.
I

i r .
8

| { \
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DECONTANINATION TEST

TEST PANEL PREPARATION DATA

I *
,

4
-

4

j
J

:
,

'
,̂

-u%
,

.

4

h

4

,

i 1-
i

.

., 4
.

I

l
,

Test Report No,
t

i
t

i

1

,
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-
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i
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DECONTAMINATION TEST
*.

,

BEC'ITEL CP-952 AND A.N.S.I. N-5.12
,

-
.47 PANEL PREPARATION DATA

i

1.' PR5 DUCT TO BE ILSTL; Carboma 193 LF Primer / Carboline 191 HB
'

2. . TYPE SUBSTRATE Certified SDI A36 Steel SIzt 2" x 4" x 1/4"
|

3. SURFACE PREPARATION (describe) Sandblasted to SSPC-SP10-63 vich a 1-3 all blast'

.

j
1 profile

f 4 .' PRODUCT DATA: SAMPLE No. (s) S3-200

i

PRODUCT - APPLICATION CONDITIONS THICKNESS DATE
E COAT PRODUCT CODES BATCH f METHOD R/M(*F)%R.H. (ins.) APPLIED

I le Carboline 193 LF 7H1949M Spray 74*/42: 53-200) 3-10-78
.

Primer 7L2868M .0032/.0033'

-~
; '

~

Carbo 11ne 191 HB 7E1181M Spray 80*/282 S3-200) 3-16-78
7 72147M .0045/.0046

.

Primer 74-80 Primer 28-42

5. CURING CONDITIONS: AMBIENT TD(P. 73-78 *P REL. HUMIDITT 33-56 g

Primer 6

MINIMUM CURE 53 days DAYS . ,

|

: 6. TEST PROCEDURE CRNL Master Analytical Manual Method No. 2 0920'

|.

| f 7. TESTING PERFORM BY nalytical Chemistn Div. DATE SUBMITTED 5-8-78
j Oak Ridge National Laboratory'

,

,.

$A

'

TE REPORT NO SR 119

.

,

|
- <

1

TS- 06376-1 .

.

.O*

_ . _ . _ _ . - _ . _ . _ _ . . _ _ _ . . - _ _ _ . . _ _ . . _ _ . _ , _ _ , , , , . . . _ , _ . _ ..._ __ _ . , . . . _.. . . _ _ . . _ _ . __
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. Manufacturer: Carboline Analytical Cheadstry Division
Oak Ridge National Laboratory''

. St. L s. M0 Date Aug. 16, 1978. ,

Decontamination Test Results:'

'
*

These tests performed according to ORNL Master Analytical Manual
Method No. 2 0920 and Bechtel Corp. Spec. CP-952.

<

i

j ORNL Log Book No. A 7562; A7-17-8-I
i ,. .

P ent ofDecontamination Factor (DF)

J
Saimple Water Acid Acid Activity..

, Number "Contasiinant 025*C 025'C 080*C Overall Removedl
i

i

53-200 Ce-144 50 2.1 6.9 710

(193LF/191HB) Ru-106 16 1.7 1.5 40
,

1 Cs-137 >2300 >1.5 >1.2 >4100-

Zr-95 17 7.8 ""1.1 34
TOTAL 40 1.9 2.4 180 99.4, ,,

'

._ _

: i
I
4

.

0

| .

i

:

!

*
, i

; :

l

|
e

1 ercent of t6thi activity removed = (1 - h) x 100.P

[Tj _
|

Approved

hNho'

w- s.
| -

1

*
. . _ _ . _ _ _ .___,_. =.
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Ph7SICAL PROPERT!ES5
-

SECHTEL CP-954 .uD A.':.5.1. N-5.12 |

* r

1. PRODUCT TESTED Carboline 193 LF/ Carboline 191 H3
; 2

-
*

[. 2. TYPE SU3 STRATE 4"x4"x1/32" steel Taber Abrasar Panel,

! 3. SURFACE PREPARATION (describe). Surface roughanad with sandpaper.
#

'

4. PRCDUCT DATA: SAMPLE NOS. 15A, 16A, 17A
'4

,

.

IRODUCT APPLICATION CONDITIONS THICKNESS DATE-j
4-

C0AT PRODUCT CODES BATCH # METHOD R/M(*F)%R.H. (ins. ) APPLIED
.

ic Carboline 193 I.T 8H168211 Spray 73*F/26% 15A) .0038/.0035 12/16/
8K240611 16A) .003!./.0035 12/16/

17A) .0036/.0035 12/16/
4

i Ic Carholine 191 HB 8K2236): Spray 73*F/27 15A) .0040/.0041 12/26/
8J182811 16A) .0041/.0041 12/26/

|
- 17A) .0041/.0040 12/26/i

i
j ! "

4 i

| I
.

I

_.'f- CURISC DATA:.
1

AMBIENT TE:!P. c _7oor *F REL. HC11. 27. Ant : CURE TIME 45 days
;
;

1' 6. TEST PROCEDURE: Bochtel Stand.ard CP-954 and A.N.S. I. N-$.12
!

*

I 7. TEST RESULTS: .

I I

j I 7.1 ABRASION: Federal Test :fethod Standard 141 Test Method 6192,

j 1000 eyeles with a CS-17 vheel and a 1000 grare load. -
,

H1CH - 38.3 =g. AVERACE - 37.4 =g.L0k' - 36.6 mg.
. .

I 7.2 AD!tESION: Deterrained by use of the F.1COMETER ADSESION TESTER -

5>

i ! AVERACC 0F 5 TESTS psi
,

] i
j

~

DESCRISE FAI1CRE,.
_

i
i 7,3 DIRECT-!MPACT RESISTANC :
A

3
* Curing Data . First Coat: ,

i ! 72-61*F 21.-60% R.H. 10 4:ys ;,

y 1

;

i .

i t

I t

| *.(g A; proved: t _
,

M S- 06376-4 i <,
' i

$
.

* -
.,

i *

e |

. . - . . . - . . _ _ _ . . . .- ,

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



,
. .. ,

_
. . _ v.. .

.

_

. _ . , _m

1,
'~ ~ -

_ _

y v &-o stino
,

.

Pl!YSICAL PROPCRTIES

BECHTEi. CP-954 AND A.N.S.I. N-5.12'

'

1. PRODUCT TESTED Carboline 193 LF/ Carboline 191 RB

2. TYPE SUBSTRATE Certified ASTM A36 - 2"x4"x1/4" steel panel

3 3. SURFACE PREPARATION (describe). Grieblasted to SSPC-SP10-63 with a 1.0-2.0 mil
blast profile.*

4. PRODUCT DATA: SAMPLE NOS. 153, 163, 173. 183, 193
4

hRODUCT APPLICATION CONDITIONS THICKNESS DATE

COAT PRODUCT CODES BATCH ! METHOD R ht ( * F ):R . H . (ins.) APPLIED

32i Carboline 193 LF SH1681M Spray 73'F/Ze; 15 5) .0039/.003o 12/16
SK2406M 16B) .0038/.0039 12/16-

173) .0038/.0039 12/16
153) .0038/.0038 12/16
193) .0038/.0039 12/16

|
,'

ic Carbo 11ne 191 H3 SK2226M Spray 73*F/27% 15 5) .0048/.0047 12/26
8J182SM 163) .0040/.0040 12/26

173) .0051/.0043 12/26
- 185) .0048/.0049 12/26

19B) .0055/.0048 12/26.

CURING DATA:*

AMBIENT TE!P. 61-79'T * F. REL. IIL71. 22-60% % CURE TLME $2 days
.

6. TEST PROCEDURE: Bechtel Standard CP-954 and A.N.S.I. 9-5.12

7. TEST RESULTS:

4' .tethod 6192,
i 7.1 A BRAS ION: Federal Test :lethod Standard 141 Test *

i 1000 eyeles with a, CS-17 wheel and a 1000 gram lead.

AVERACE -L0k' - HICH -

!

l *7 . 2 A Cl!ES 10N: Determined by une of the ELCOMETER ADHESION TESTER

630
. AVERACC OF $ TESTS __ ,,1

l
DESCRIBE Fall.I'kg Cohesion of Carboline 193 LF

.
.

* 1 t Er*-;"P ACT K E9 ; STA';CE :7.3 ;

i a Ca'Fini; wata - cfr3T' Coat :
64-81*F $6-77% 10 days

|i
|

|
,

['\\ -
. Approved: \. _ 1, 3, . _ ,
5

,

% S- 06376-4 g j - g'

V
i y.

'

e
I

1
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PHYSICAL PROPERTIES

BECHTEL CP-954 AND A.N.S.I. N-5.12

1. PRODUCT TESTED Carboline 193 LF/ Carboline 191 HB

2. TYP E . SUBSTRATE Certified ASUt A36 - 2"x4"xl/4" steel panel

3. SURFACE PREPARATION (describe). Sandblasted to SSPC-SP10-63 with a 1.0-2.0 mil blast
j profile.*

' 4. PRODUCT DATA: SA*.PLE SOS. 15P, 16P, 17P, 18P, 19P
4

hKODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT PRODUCT CODES SATCH # METHOD R/M(*F):R.H. (ins.) APPLIED

f.
Ic Carboline 193 LF 8H168211 Spray 73*F/20% 15P) .0036/.0037 12/16/:

8K2406M 16P) .0039/.0036 12/16/*
- 17P) .0039/.0038 12/16/*
f 1SP) .0037/.0038 12/16/:
j 19P) .0037/.0038 12/16/'

| le C.trboline 191 E3 SK2286M Spray 73*F/27% 15P) .0040/.0042 12/26/'
8J1S28M 16P) .0043/.0043 12/26/'

| 17P) .0044/.0041 12/26/:
* 18P) .0041/.0042 12/26/'

19P) .0041/.0042 12/26/'
.

g- CURINC DATA:,
'

A".3 I E.NT TEiP . 61-79'T *T REl.. HL?t. 22-60*. CURE TIME 52 davs

6. TEST PROCEDURE: Bechtel St anda rd CP-9 54 and A.N. S . I . N-5.12

| 7. TEST RESULTS:
:

I 7.1 ABRASION: Tederal Test Method Stand.ard 141 Towt Method 6192,
1000 cycles with a CS-17 wheel and a 1000 gram load.

j Igf - H1CH - AVERACE -

|' e7.2 A0HESION: Deter::ined by use of the ELCOMETER ADHESION TESTER
1

AVERAcr. 07 3 !ESTS 665 osi

!

D ES CR I B E F A : *.;'R E,_,_,C, o_nc_s,1,on, o f_,,C a r_,b o_1,in,e__19 3 LF.
,,

7.3 ?! RIr -IM C" ?!C ! ST.'.*:CE:
I

| * Caring Oa:a - Tits: Coat:

64-81*T 56-77% R.E. 10 days'

e

(
( Approved: m _ up

i v 5- 06376-4
|

.



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

i

*

.: , ..w. as y rrp :; ,- y . mn .-
. , - +.;

_.
..

-
-- _ _

i ' '
' ~~

'

c. a.allne
4 . ..
i .

,

PHYSICAL PROP".RTIES
!

BECHTEf. CP-954 AND A.N.S.I. N-5.12

'

. L. PRODUCT TESTED Carboline 193 LF/Carbolina 191 KB ;

'
1

I 2. TYPE SUBSTRATE Certified ASTM A36 - 2"x4"x1/4" steel panel
,

, ,

| 3. SURFACE PREPARATION (describe) . Shotblasted to SSPC-SP10-63 with a 1.0-2.0 : nil
| blast protile.' *;

! 4. PRCDUCT DATA: SA.".PLE NOS. 15Q , 16Q , 17Q , 18Q , 19Q

RODUCT APPLICATION CONDITIONS THICKNESS DATE

COAT PRODUCT CODES BATCH .1 METHOD R/M(*F)2R.H. (ins.) APPLIER
1 ic Carbolina 193 LE 5H165Di spray 73 * / 4ex. 15w .wvali.00.T4 AAfA6/7 |

1 8K2406M 16Q) .0039/.0034 12/16/;
17Q) .0035/.0036 12/16/7t '

1 1 18Q) .0036/.0035 12/16/
1

19Q) .0038/.0038 12/16/1
-

: !

! ! Ic Carbo 11ne 191 EB 8K2286M Spray 73*F[27 15Q) .0046/.0041 12/26/;
SJ1828M 16Q) .0041/.0042 12/26/;i '

17Q) .0042/.0040 12/26/7.

I
- 18Q) .0044/.0041 12/26/"

' 19Q) .0047/.0044 12/26/;
||

f *t- CURING DATA:
| '

AMBIENT TC1P. 61-79"F 'F REL. HLM. 22-60 2 CURE TIME 52 days
i

f 6. TEST PROCEDURE: Bochtel Standa rd CP-954 and A.N.S. I . N-5.12 ,

|!

7. TEST RESULTS:e

! I
i'

7.1 AERASION: Federal Test Method Standard 141 Test Method 6192,
; 1000 cycles with a CS-17 wheel and a 1000 ges:n load.,

!
LO' ' - H1CH - AVERACE -

1

j | * 7. 2 ADMEst0N: Determined by use of the E1COMETER ADHESION TESTER
'

I i
'

AVERACC OF 5 TESTS 670 psi

DESCRIBE TA!! IRE Cohesion of Carboline 193 LFj j .

; 3 ,

l | 7.3 Ot tECT-tMPACT j,E,$14*ANCE:
:

1 ) * Curing Data - First Coat:

I 64-81'F 36-77% R.H. 10 da s |/

?

i
Approved: [ \

(i 7(c; * -r$- 06376-4
'

|
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FNYSICAL PROFERTIES
<

2

5ECHTEL CP-954 AND A.N.S.I. N-5.12

'

Catholine 193 LF/ Carboline 191 HB1. PRODUCT TESTED
4 *

2. TYPE SUBSTRATE Schedule 40 pipe ,16" long, 2.375" 0.D.

j 3. SURFACE PREPARATION (describe). Critblasted to SSPC-SP10-63 vich a 1.0-2.0 mil
; ciast prozue. ,

j y
4. PRODUCT DATA: SAMPLE NOS. 15C, 16C , 17C, 18C . 19C , 20C , 21C

j g ,
*

* .

PRODUCT APPLICATION CONDITIONS THICKNESS DATE
j
f COAT PRODUCT CODES __ 3ATCH # METHOD R/M(*F):R.H. (ins.) APPLIED

! Ic Carboline 193 LF 8R1682M Spray 73"F/26% 15C) .0040/.0035 12/16/'

} 8K2406M 16C) .0040/.0038 12/16/'

17C) .0039/.0036 12/16/j ,

18C) .0040/.0035 12/16/' '

| 19C) .0036/.0032 12/16/'

20C) .0040/.0034 12/16/.

; ;
21C) .0039/.0036 12/16/

|
j

-

j,

i ic Carboline 191 E3 8K2286M Spray 73*F/27* 15C) .0055/.0050 12/26/'

16C) .0050/.0045 12/26/ !'SJ1828M'

'

17C) .0046/.0056 12/26/
ISC) .0042/.0045 12/26/ i

: 19C) .0052/.0058 12/26/C::RINC DATA:.
H8:88111:8811 HHt/

,

AMBIENT TEMP. 61-79'T *T REL., HUM. 24-60% % . CURE T1ftE .n 4
-

BEN $ei a d h~ b an A.2$.I.N-$.12*

hk$ N o b *URE:
* ~

| 6. Sta
i

1 1

I ! 7. TEST RESULTS:

I !

7.1 ABRASION: Tederal Test Method Standard 141 Test Method 6192,
4

| 1000 cycles with a CS-17 wheel and a 1000 gram load.
,

*

!

j LOV - HICH - AVERACE -

i

7.2 ADHESION: Determined by use of the ELCOMETER ADHESION TESTER'

l

f AVERACC OT 5 TESTS psi

1 i I

: DESCR13E TAILURE
'

-

!

i 7.3 DIRECT-tMPACT RESI5 ANCE: 1/31/79
j Pipe Nu=ber Effect of 100 psi impact ,

",

15C No Effact
. l 16C 3/8" dela=ination paint separated from pipeI

j | 17C No Effect -

i e 18C No Effect
!

'

19C 1/4" delanisation paint separated from pipe
; ,

20C No Effect .
j s

21C 1/4" delamination paint separated from pipe.

,

RESULTS REVIE*.iED 11Y .. m .*

9
' Vf i

! .

i
_ _ , _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ . _ . _ _ . . _ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ .
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CHD1ICAL EXPOSURE TEST
'

Cbjd PAhTI, PREPARATION AND INDIVIDUAL
*

CHEMICAL RESISTANCE TEST RESULTS
i
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TEST No, 01720 |.
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.

CHEMCAL RESISTANCE TEST RESULid

BECHTEL CP-953 and A.N.S.I. N-5.12
|

j 1. TYPE SUBSTRATE: SI::E 2"x4"xh*CONCRITE STEEIASW A36 OTHER
,

1
1 2. SURFACE PRIPARATION (describe) : Critblasted to SSPC-SP10-63 with a 1.0-2.0
i

} I mil blast profile

I
3. PRODUCT TESTED: Carboline 193 LT/ SAMPLE NO.:* 15E

J
' Carboline 191 H3

1

l e

PRODUCT APPLICATION CONDITIONS THICKNESS DATE*

i .

COAT PRODUCT CODES BATCH 4 METHOD R/M ('T) %R. H. (ins.) APPLI,

le Carboline 193 LT 8H1682M Spray 73*T/26I .0038/.0037 12/16-
*

8K2406M.

ic Carboline 191 HB 8K2286M Spray 73*T/27% .0043/.0041 12-26-
SJ1828M *

'

I .

| \

! . I

\ .

4. CURING CCMCITIONS:

} AMBIENT TEMP. (*F) 1 REL. HUniIDITY LENGTH 08' CUSE'4'

4

! 1ST coat 72*T-81*T 28-49% 10 days ;

i

{
2!c coat 61*T-79'T 24-60% 6 weeks

1 [

j 5. nPE Or TEST:
'

1

| CHEMICAL EXPOSURE TEST PER BECHTEL CP-95 3 and A.N.S. I . N-5-12
! ,

* 5' 'T SOLUTION 75* # 5' 'Tj
'

6. TEST TEMPERATURE: AMBIENT 75'
i e

f, 7. CHEMICAL SOLUTION (pH and Concentration) : $% Nitric Acid (ph =0.25)

! 8. TEST OBSERVATIONS: DATE STARTED 2-5-79

i

|
t

I ACCEPTANCE CHEMICAL EXPOSURE RESULTS

CRITERIA 1 DAY |~2 DAYS 3 DAYS 4 DAYS 5 DAYS

j, 8.1 TLAXING/ PEELING NE NE * NE NE NE

8.2 DELAMINATION NE NI NE NE NE

' H F35 in LP
f 8.3 SLISTERING ::E 1#6B in LP NC NC

et.MB S on E'
<

>

! 8.4 OTHER ETTECTS NE NE NE NE NE
a' - ,- ,

I "E= No Effect NC= No Change gggg g y '

- s -LP= Liquid phase 3= Blisters
1 E= Edge T= Tew d / QU.
a '

.. .. . , . c. c..h.er ,, e TEST REPORT NO. U*
i - - - - ,
i - . ~ . - - - -. . . .. = - _ - . _ _ . . _ _ _

i
- - - , _ _ - - , - , , . . . _ . - . - _ _ , , _ . _ _ _ _ _ _ . , . , , _ , . _ _ _ - - - _ _ _ ~ . - . - , . , , , , , - _ _ , _ , _ . - . . - _ _ - _ . _ . . . - _ .
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CHE "'AL RESISTAN"E TEST RESUI ,

TYPE SUBSTRATE S E 2 x t. ' *COhC S ASUI A36 0THER
.

to SSPC-SP10-63 with a 1.0-2.'O2. SURFACE PREPARATION (de scribe) : Critblast
.

.

mil blast profile

1STCarboline 193 LF/ SAMPLE NO.:.'

3. PRCDUCT TESTED:
Carboline 191 HB

'. PRODUCT APPLICATION CONDITIONS THICKNESS DATE

COAT PRCDUCT CODES EATCH i METHOD R/M ( * F) % R .H . (ins.) APPLI

le Carboline 193 LF 8H1682M Spray 73*F/26: .0038/.0038 12-16-
8K2 06M

l
le Carboline 191 R3 8K2256M Spray 73*F/27 .0050/.0048 12-26-'

SJ1328M .

.

<

4. CURING CCNDITICNS: .

A".BIENT TEMP. ('F) % REL. HUMIDITY LENGTH O** CUoE

IST coat 72*-81*F 28-49 10 days

2ND coat 61*-79'T 24-60: 6 weeks

5. TYPE OF TEST:
,

CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12
+ +

75* 5'-

| 6. TEST TEMPERATURE: AMBIENT 75* 5' * F SOLUTICN
- .y

5: Sulfuric Acid (ph= 0.8)
7. CHEMICAL SCLUTICN (pH and Concentration) :

{ 2-5-79
i 8. TEST OBSERVATIONS: DATE STARTED
5

.

ACCEPTANCE CIIEMICAL EXPCSURE RESULTS

CRITERIA 1 CAY 2 OAYS 3 OAYS | 4 cays $ cAyg

8.1 TLAXING/ PEELING NE NE < NE NE NE

8.2 OEI.1MINATION NI NE NE NE NE

nF S on E v 2.".3 o n
8.3 BLISTERING NE .. E NC

in tp g,e, in tp"

8.4 OTHER EFFECTS NE NE NE NE NE
t ,

NI- No Effect NC= Se Change ggggt;g ' REVIEWED BY ~ Ib[
r= rew E= Edge - v

VLP= Liquid Phase B= Blister TEST PIPORT NO.
.......n,- ,,

-- - . _ _ . .-
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TEST NO. 01720
.

.-

CHEMICAL RESISTANCE TEST RESULTS

BECHTEL CP-953 and A.N.S.I. N-5.124

7

TYPE SUBSTPATE: SIZE dCNCRETE STEEL @ OTHER"*'
j .

-o

2. SURFACE PREPARATION (describe) : Critblasted to SSPC-SP10-63 with a 1.0-2.0
m.u clast p ro r a.As .

3. 'PRCDUCT TESTED: Carboline 193 LF/ SAMPLE NO..
"

15G

Carboline 191 HB
<

'. PRODUCT APPLICATION CCNDITIONS THICKNESS DATE
,

i COAT' PRODUCT CODES 2ATCH 4 METHOD R/M ( * F) % R . H. (ins.) APPLIE

Ic Carboline 193 LF 8R1682M Spray 73*F/26% .0038/.0039 12/16/
j 8K2406M

i Ic Carboline 191 HS SK2286M Spray 73*F/27% .0043/.0041 12/26/
i SJ1828M

i
*

|
:
I -
i

t

CURING CCNDITIONS:.

A"_BIENT TEMP. (*F) % REL. HUMIDITY LENGTH Os* CUuE

1st coat: 72*F-81*F 28 -48 10 days'

2nd coat: 61*F-79'T 243-60% 6 weeks

5. TYPE OF TIST:

CHEMICAL EXPCSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12
i

6. TEST TEMPEPaTURE: AMBIENT 75' + $* *F SOLUTICN 75* t 5' *F

) 7. CHEMICAL SOLUTION (pH and Concentration) : 5: Hydrazine (pH = 10.75)
i

8. TEST OBSERVATICNS: DATE STARTED 2/5'/79'
t

,

i
; ACCIPTANCI CHEMICAL EXPOSURE PISULTS

CRITIRIA 1 CAY' | 2 CAYS | 3 CAYS |4 cays | t cays

| NE NE NE8.1 FLAKING / PEELING NE NE

| NE8. 2 ':ELA.MINATICN NE NE NE NE
m

| --) 8.3 SLISTIRING NE NE NE NE NE

8.4 CTHER ETFECTS NE NE NE NE NE
,

-

,\PISULTS FIVIEWID BYNE = No Effect

* TEST PIPODT NO.
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CHE' CAL RESISTANCE TEST RESUI
, .

BECHTEL CP-953 and A.N.S.I. N-S.12

TYPE SUBSTRATE: SIZE 2"x4"xh" CONCRETE STEELASTM A36 OTHER
.

2. SURFACE PREPARATION (describe) : Grieblast to SSPC-SP10-63 vith a 1.0-2.0
'

< ..

mil blast profile

3.- PRODUCT TESTED: Carboline 193 LF/ S AMPLE NO. : * 15H

' Carbo 11ne 191 HB

" . ' PRCDUCT APPLICATION CCNDITIONS THICKNESS DATE

COAT PRODUCT CCDES BATCH i METHOD R/M(*F)%R.H. (ins.) APPLI*

le Carboline 193 LF 8H1682M Spray 73*T/26I .0037/.0033 12-16-
1 8K2406M

.

I
t

ic Carboline 191 HB SK2286M ' Spray 73*F/27I .0045/.0040 12-26-
;

SJ1828M .

< .

I '
f

4. CURING CCNDITICNS:

AMBIENT TEMP. (*F) 1 REL. HUMIDITY LENGTH O** CU2E
,

IST cost 72*-81*F 28-49I 10 days
! 2ND coat 61*-79'T 24-60I 6 weeks
I

t
' S. TYPE OF TEST:

CHD1ICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12

6. TEST TEMPERATURE: AMBIENT 75* * 5' 'F SOLUTION 75* * 5' *?

!

j 7. CHEMICAL SOLUTION (pH and Concentration) : $I Sodiu: Hydrcxide (ph=11.75)

8. TEST OBSERV7.TICNS: DATE STARTED 2-5-79
i
.

'

ACCEPTANCE Cl!EMICAL EXPCSURE P.ESULTS

CRITERIA 1 CAY 2 DAYS 3 CAYS |4 CAYS |5 CAYS

f NE | NE NE8.1 TLAKING/PEELI:'G NE h-

8.2 DELAMINATIO:! NI NE NE ME NE

ui o o n c.

| | NCNC8.3 BLISTERING NE 102*6h an g i NC

8.4 OTHER ETTECTS t:E ME NE NE NE
-

NE= No Effect E= Blister py,ggL73.EVIEWED BY
NC= No Change EA= Back - f

,' -

E= Edge T= Tev TEST EPORT NO.
.
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i TEST NO. 01720

CHEMACAL RESISTANCE TEST RESULTd
.

1 . BECHTEL CP-953 and A.N.S.I. N-5.12
~

TYPE SUBSTRATE: SIZE 2"*'"*1IdbNCRETE STEEL @ OTHER.

2. SURFACE PREPARATICM (de scribe) : Critblasted to SSPC-SP10-63 with a 1.0-2.0
.

mi.L blast profile.

.o

3. PRODUCT TESTED: Carboline 193 LF/ SAMPLE NO.: 15-1
Carboline 191 HB<

'. PRODUCT APPLICATION CONDITICNS THICKNESS DATE

j CCAT PRODUCT CODES BATCH i METHOD R/M(*F)%R.H. (ins.) APPLIE
i
! Ic carboline 193 LF 8H1682M Spray 73*F/26% .0033/.0035 12/16/
' 8K2406M
l

le Carboline 191 EB 8K2286M Spray 73*F/27% .0042/.0041 12/26/
8J1828M

.

.

/

4. CURING CCNDITIONS:
,

AMBIENT TEMP. (*F) % REL. !!UMIDITY LENGTH Or CURE

ist coat: 72*-81*F 28-49% 10 d s
2nd coat: 61*-79'T 24-60% 6ws

5. YPE OF TEST:

CHEMICAL EXPCSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12

6. TEST TEMPERATURE: AMBIENT 75* + 5' 'F SOLUTION 75* + $* *F

7. CHEMICAL SOLUTION (pH and Concentration) : 5% A=onius Hydroxide (pH = 11.6)

; 8. TEST CBSERVATICNS: DATE STARTED 2/5'/79

!

i
; ACCEPTANCE CllEMICAL EXPOSURE RESUL*S

CRITERIA 1 CAY 2 DAYS 3 DAYS |4 CAYS 5 ::AYS

8.1 FLAXING/PEELI':G NE NE NE NE NE

| |8.2 DEL 1MINATION NE NE NE NENE
,

|8.3 BLISTERING NE NE NE NE NE
|

8.4 OTHER EFFECTS NE NE NE NE NE

NE = No Effect RESULTS REVIEWED BY Y
, TEST REPORT NO.

~~
.. . . . -.. . - . . . _ . . - . . . . . .
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TEST NO. 0U20
...

- - CH. ICAL RESISTANCE TEST RESU. 3

BECHTEL CP-953 and A.N.S.I. N-5.12

TYPE SUBSTRATE: SIIE 2"x4"xh" CONCRETE STEEIASIM A36 OTHER
.

2. SURFACE PREPARATION (describe) : Critblast to SSPC-SP10-63 with a 1.0-2.0
,

-
.

.cil blast profile

1

3 .- PRODUCT TESTED: Carbo 11ne 193LF/ SAMPLE NO.: 15J

Carboline 191 HB
*

| .
PRODUCT APPLICATION CONDITIONS THICKNESS DATE

COAT PRODUCT COCES BATCH 4 METHOD R/M ( * F) 1R . H . (ins ) APPLI
4

le Carbo 11ne 193 LF 8H1682M Spray 73*F/26I .0037/.0038 12-16-
8K2406M

Ic Carboline 191 EB 8K2286M Spray 73*F/27*, .0043/.0043 12-26-
8J1828M .

.

s

4. CURING CONDITIONS:

AMBIENT TEMP. (* F) % REL. HUMIDITY LENGTH 05' CUDE
. . , . .

IST coat 72*-81*F 28-49I 10 days
2ND coat 61*-79'T 24-60I 6 weeks

5. TYPE OF TEST:

CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12
f 5' '76. TEST TEMPERATURE: AMBIENT 75* t $* *F SOLUTION 75*

7. CHEMICAL SOLUTION (pH and Concentration) : 5I Sodius Borate (ph= 9.71

8. TEST OBSERVATIONS: DATE STARTED 2-5-79

i

| ACCEPTANCE CHEMICAL EXPOSURE RESULTS
,

! CRITERIA 1 IAY | 2 DAYS 3 DAYS | 4 DAYS 5 CAYS

l
i 8.1 FLAXING/ PEELING NE NI NE NE NE

8.2 DELAMINATION NE NE NE NE NE

| NE NE8.3 3LISTERING NE NE NE

G' i
8.4 OTHER EFFECTS | NI NE NE NE NE

RESULTS REVIEWED BY .kNE= No Effect
['fTEST REPORT NO.

-*; .
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TEST NO. 01720
..

CHEL,.'AL RESISTANCE TEST RESULI.2
.

BECHTEL CP-953 and A.N.S.I. N-5.12

TYPE SUBSTRATE: SIZE [CNCRETE STEEL M OTHER'
.

2. SURFACE PREPARATION (describe) : Gritblas:.ed to SSPC-SP10-63 with a 1.0-2.0
au olast prottle.

,

3. ' PRCDUCT TESTED: Carbolina 193 LF/ SAMPLE NO.: 15K
'

Carbolina 191 HE

( PRODUCT APPLICATION CCNDITIONS THICKNESS DATE*
.

L CCAT PRODUCT CODES BATCH 4 METHOD R/M ( * F) % R . H . (ins.) APPLIE
i

Ic Carbolina 193 LF SE1682M Spray 73*F/26% .0038/.0036 12/16
8K2406M*

'!
1 le Carboline 191 E3 8K2286M Spray 73*F/27% .0042/.0043 13/26

8J1828M
i -

|

|

4. CURING CCNDITIONS:

AMBIENT TEMP. (*F) % REL. HUMIDITY LENGTH C5' CUSE

ist coat: 72*-81*F 28-49% 10 days
2nd coat: 61*-79'T 24-60% 6 weeks

,

5. TYPE CF TEST:

t CHEMICAL EXPCSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12

6. TEST TEMPERATURE: AMBIENT 75* + $* *T SOLUTION 75* + 5' 'T

7. CHEMICAI SOLUTION (pH and Concentration) : 0.5M Sodium Fluoride (pH = 6.6)

8. TEST OBSERVATICNS: DATE STARTED 2/5/79

ACCEPTANCE CHEMICAL EXPCSURE RESULTS

CRITERIA 1 DAY 2 CAYS 3 CAYS |4 CAYS 5 CAYSj

|8.1 FI. AXING / PEELING NE NE 'NE NE NE

8.2 DELAMINATICN NE NE NE NE NE
'

p) 8.3 BLISTERING NE NE NE NE NE

'.J
8.4 OTHER ETTECTS NE NE NE NE NE

.

h., hP SULTS R VIEWED BYNE '' No EUect
u av

TEST PIPORT NO.
| ,

,,

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

|
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. TEST NO. 01720..

. . .

CHELCAL RESISTANCE TEST RESULT 3
. .

BECHTEL CP-953 and A.N.S.I. N-5.12

OL SIIE "*'"*1/k"CNCRETE STEEL M CTHER2 #'. TYPE SUBSTRATE:j

2. SURFACE PREPARAT!CN (describe): Crieblasted to SSPC-SP10-63.

'

3. ' PRODUCT TESTED: Carbolina 193 LF/ SAMPLE No.: 15L
Carbo 11sa 191 HB

PRODUCT APPLICATION CCNDITICNS THICXNESS DATE*
.

CCAT PRODUCT CCDES BATCH i METHCD R/M(*r)%R.H. (ins.) APPLII''

,

f

; ic carbo 11sa 193 LT SE1682M Spray 73*T/26% '0037/.0036 12/16/
|

8K2406M

f ic carbolina 191 E3 8K2286M Spray 73*T/27% .0043/.0041 12/26/
1 8J1828M

.

s

CURING CONDITIONS:.

AMBIENT TEMP. ('T) % REL. HUMIDITY LENGTH C** CUDE

isc ceat: 72*-81*T 28-49I 10 days
2nd coat: 61*-79'T 24-60% 6 weeks

.

5. TYPE Cr TEST:

! CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12
e

f 6. TEST TEMPEPATUPI AMBIENT ?se so *F SOLUTION 75' + 5' 'T
i

-

7. CHEMICAL SCLUTION (pH and Concentration): $! Citric Acid (eH = 1.65)
'

,

8. TEST CBSERVATICNS: DATE STARTED 2/5/79

! ACCEPTANCE CHEMICAL EXPOSURE P25ULTS

CRITERIA 1 DAY 2 DAYS 3 OAYS 4 DAYS 5 DAYS

8.1 TLAXINC/ PEELING NE N,E 'NE NE I4E

| 8.2 DELAMINATION NE NE NE NE NE

) 8.3 BLISTERING NE NE NE NE NE
_

8.4 CTHER ETTECTS NE NE NE NE NE ,
_

h3 IPI,5ULTS PIVIEh*ED BYpg , g, gg
() I 0'I, TEST P2 PORT NO.

*~
-. ...-. -



,

i
' '. + * . 2' ,,

. . - - . . _ . .-- - - - a. u _

i . . . . .. . _
,

; .; . TEST NO. 01720
.

t
- . . .

i CHE.% CAL RESISTANCE TEST RESULTs I

! !*
- t

I BECHTEL CP-953 and A.N.S.I. N-5.12

SIIE "x4"x1/f0NCRETE STEEL @ CTHER i2
*

TYPE SUBSTRATE:.

f i
t2. SURFACE PRIPARATION (describe): Gritblasted to $$PC-SP10-63 with a 1.0-2.0

'

mil blast profile.

!
'

3. PRCOUCT TESTED: Carbolina 193 LF/ SAMPLE NO.t 15M (
} Carboline 191 E3 ;

I h
*

i ! '. PRODUCT APPLICATION CONDITIONS THICKNESS DATE
l COAT PRCDUCT CODES BATCH I METHOD R/M(*F)%R.H. (ins.) APPLIE<

I i
! | Ic Carboline 193 LF 8K1682M 8 pray 73*T/26% .0037/.0038 12/16/

,

8K2406Mj ;
-

+

l ! Ic Carbo 11ne 191 Hs 8K2286M Spray 73*F/27 .0042/.0042 12/26/
j i 8J1828M

'
. .

,

i

! !

!| /

|
'

' CURING CC !DITIO!!S t L.

!

AMBIENT TEMP. (*F) % REL. HUMIDITY LENGTH 07 CU#E |

1st coat: 72*-81*T 28-49% 10 days f
2nd coat: 61*-79'T 24-40% 6 weeks i

y

| i
i 5. TYPE OF TEST:
!

tj
i CHEMICAL EXPOSURE TEST PER SECHTEL CP-953 and A.N.S.I. N-5-12

!a

! 6. TEST TEMPERATURE: AMBIENT 75' t 5' 'T SOLUTICH 75' t 5' *y -

i

'| 7. CHEMICAL SOLUTION (pH and Concentration): 0.3M Hydrosen Peroxide (pH = 3.5) L

|
j j 8. TEST CBSERVATIONS: DATE STARTED 2/5/79 f

'
!

: ,

i
'

ACCEPTANCE CHEMICAL EXPCSURE RESULTS I

CRITERIA 1 DAY 2 DAYS 3 DAYS 4 DAYS 5 DAYS,

8.1 TLAXINC/ PEELING NE NE 'N E NE NE

f8.2 DELAMINATION NE NE NE NE NE

) 8.3 SLISTERING NE HE NE NE NE
*

,

1 |aj 8.4 OTHER ETFECTS NE HE NE NE
, NE,,

NE = No Effect RT.SULTS REVIEWED BY N.S , b
'

( 0V |
3 e TEST RIPCRT NO.

|_ ,,

| . . . . . .... ..... ._ _. ., ..... . ,- . . . . . _ . . , t
i r

i i
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** CHE!''GL RESISTANCE TEST RESUL"*
,

,

BECHTEL CP-953 and A.N.S.I. N-5.12

TYPE SUBSTRATE: SIZE 2"x4"xh" CONCRITE STEE SIM A36 OTHER.
_

2. SURFACE PREPARATICN (de scribe) : Critblast to $5PC-SP10-63 1.0-2.0

eil blast profile
g

15 N3. PRCDUCT TESTED: Carboline 193 LT/ SAMPLE NO.: -

Carboline 191 BB
*

I PRODUCT APPLICATION CCtIDITIONS THICKNESS DATE.
'

COAT PRODUdT CODES BATCH l METHOD R/M(*F)%R.H. (ins.) APPLII
.

j Ic Carboline 193 LT SH168IM Spray 73*T/26% .0038/.0037 12-16-
8K2406M'

,

ic carboline 191 MB 8x2286M spray 73*T/27% .0041/.0041 LI-26
8.;1828M -

'
s

4 CUR:!!G CCf!DITICf!S t

AMBIENT TEMP. ('T) % PIL. HUMIDITY LENGTH Or CURE
| 1ST coat 72*T-81*T 28-49I 10 days
1 2 t3 < oat 61*-19'T 24-60% 6 weeks

.

5. TYPE or TEST:

C}fEMICAL EXPCSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12

{
6. TEST TEMPEPATUPIs AMBIENT 75' I 5' 'T SOLUTICN 75* 3* 'T

f 7. CHEMICAL SOLUTICN (pH and Concentration) : 0.3M Potassic Permanganate(ph= 5.0)

8. TEST OBSERVATICNS: DATE STARTED 2-5-79 ,

_ _ _ _

~

i ACCEPTANCE CllEMICAL EXPOSURE RESULTS
I

i CRITERIA 1 DAY 2 DAYS 3 OAYS | 4 CAYS 5 CAYS
,

1 8.1 TLAXING/PEZLItto NE NE NE NE flE
!

8.2 OELA.MINATICN NE NE NE NE NE

' 8. 3 BLISTERI!!G NE NE NE NE !E%

l si.V G
8.4 CTHER ETTECTS in t.P NC NC flC NCq

discolorat[QULTS PIVIEh*ED BY k, d ,kC" C n

'
TEST P2 PORT NO.

.
-

.

-
-

-. - .- - . . . . . . .. ._ ..

--- _ ___ _ ______ _ ________________ _
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TEST NO. 01720., __

[,, CHEM AL RESISTANCE TEST RESUL'I'

BECHTEL CP-953 and A.N.S.I. N-5.12
.

SI:E "x4"x1/fCNCRITE STEEL @ OTHER2TYPE SUBSTRATE:

2. SURFACE PREPARATION (de scribe) : Critblasted to SSPC-SP10-63 with a 1.0-2.0
; mil blast profile.

'

3. PRODUCT TESTED: Carboline 193 LF/ SAMPLE No.: 15-0
Carbo 11sa 191 E5

e

PRODUCT APPLICATICN CONDITIONS THICKNESS DATE*
.

| CCAT PRCOUCT CCDES BATCH 3 METHOD R/M ( *F) %R.H . (ins.) APPLIE

Ic Carboline 193 LF 8E1681M Spray 73*F/26% .0039/.0037 12/16/
8K2406M

Ic Carboline 191 RB 8K:286n Spray 73*T/27I .0048/.0042 12/26/
8J1828M

,

.

-

4. CURING CC!:DITICNS:

AM.3IE'7 TEMP. (*T) 1 RE L . HUMIDITY LENGTH Or CUng

ist coat: 72*-81*T 28-49% 10 days
2nd coat: 61*-19*T 24-60 6 week.s

,

5. ';"t P E OF TE ST :

CHEMICAI. EXPCSURE TEST PER BECHTEL CP-95 3 and A.N.S.I. N-5-12

6. TEST TEMPERATURE: A.MM E!!T 7 5 * 4- $* 'T SOLUTICN 75* t $* 'r

| 7. CHEMICAL SCLU ION (pH and Concent::ation) : 1.0 lb/1 gal. T w edium Phosphate

j w a AA.sj

8. TEST CBSERVATIC!!31 DA"E STARTED 2/5/79-

,

I
ACCE?TA'CI CHEMICAL EXPCSURE RESULTS

i CRITERIA 1 CAY 2 CAYS 3 CAYS 4 DAYS 5 CAYS |

8.1 T AXING /PEELI!;G NE !!E NE NE NE

8. 2 OELM.INATIO:' llE NE tit flE NE

fCs 8.3 BLISTERING lit UE tit fit NE

'\
8.4 CTHER ETTECTS tlE llE NE NE NE.

'~

Y'UME II*"IU BYNE = No f.ffect e a

U I#'
TEST REpoe.T No.

,,
.- . _ . . . ___

_ _ _ _ . _ _ . . _ _ _ _ _ _ _ . _ _ _ _
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. TEST NO. 01720
t

-

,

CHEF. AL RESISTANC" TEST RESULT' * *

. . . . .

BECHTEL CP-953 and A.N.S.I. N-5.12

TYPE SU3 STRATE: SIZE YONCRETE _ STEEL OTHER
,

2. SURFACE PREPARATION (describe) : Gritblasted to SSPC-SP10-63 with a 1.0-2.0
mil blast protue.

<

15 R*

3. ' PRODUCT TESTED: Carbo 11ne 193 LF/ SAMPLE NO. _
Carbo 11ne 191 EB

PRODUCT APPLICATION CCMDITICNS THICKNESS DATE*
.

CCAT PROOUCT CODES BATCH 9 METHCD R/M ( * F) %R.H . (ins.) APPLIE'

ic Carboline 193 LF SE1682M Spray 73*F/26 .0039/.0038 12/16
*

8K2406M

ic carbolina 191 E3 8K2286M Spray 73*F/27: .0044/.0042 :.2/26
8J1828M

,

1

-

4. CURI!:C CC!:DITICNS:

AM3IENT TEMP. (*F) % REL. HUMIDITY LENCTH OF CUSE

1st coat: 72*-J1*F 28-49% 10 days
2nd coat: 61'-79'T 24-60: 6 weeks

5. TYPE CF TEST:

CHEMICAL EXPCSURE TEST PER BECHTEL CP-953 and A.N.S.I . N-5-12

6. TEST TEMPERATURE: AMBIENT 7s* 3 s' 'T SOLUTICf3 75* 5' 'F

! 7. CHEMICAL SOLUTION (pH and Concentration) : 5% Disodium Phosnhate (pH = 8.5)
: .

8. TEST OBSERVATICf!S: DATE STARTED 2/5/79

| \
l ACCEPTANCE C!lEMICAL EXPOSURE KISULTS

CRITERIA 1 CAY 2 OAYS 3 ::AYS 4 OAYS |5OAYS

8.1 TLAXING/PEELItiG ttg ::E !IE t;E ttg

0.2 OELA"I!!ATIO:t fit :tt iE tit tE
1

/g 8.3 2LISTERING tit :lt tg t4E tit.

,k<

8.4 CTHER ETTECTS tit ;4E :lE itE tit

FISULTS PiVIEWED BY _ [. h \t;g . yo ggg,gg

TEST PIPORT NO.
-

. -

_

- _ _ _ _ . _ . _ _ . .
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SilMMARY OF CHEMICAL EXPOSURE RESULTS

.
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Test Report No.
,

[
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,
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.



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

. 5Q ; .;.L.; .: L ~ . . .. . - - -
,

. . , . , p. . e . ~

,

,

C.c e b o ttri o
.

,,,

' . . . , * - *
' -'

BECHTEL CP-951 AND A.N.S.I. N-5-12;

CHEMICAL RESISTANCE TEST RESULTS
-

i

COATING SYSTEMS: Carboline 193LF/ Carboline 191 HB

a

2 .

54- St St St 0.30 M 5%
,

CITRIC NITRIC SULFURIC HYDROGEN SODIUM*
*

'RODUCT TESTED ACID ACID HYDRAZINE ACID PEROXIDE HYDROXI!'

.

pass fail pass fail pass pass

s

0.5M St St 0.30M 1.08/ gal. 5%
, , .~' POTASIUM

SODIUM SODIUM AMMONIUM PEPF.AN- TRISODIUM DISODIUM

?RODUCT TESTED TLUORIDE BORATE HYDROXIDE GANATE PHOSPHATE PHOSPHAT:
.

pass pass pass pass pass pass

.
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TEST P2 PORT NO. 1720
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September 28, 7978

..

'
.

:

!

Mr. Charles Wiegers
j Power Industry Manager
. Carboline
! 350 Hanley Industrial Ccurt

St. Louis, MO 631444

.

' Dear Mr. Wiegers: -

,

As you requested, enclosed is the revised format copy of -k
,/; . . Carboline report dated August 16, 1978. . . <

I /' Please call on us if we can be of additional help.
i

. y ;~.

t Sincerely yours, -

,
y

' .>/
b. / ,/ /

g L. T. Corbin- % tion H_ tad'#
, Analytical Chemistry Division
i'
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August 17, 1973

I ..

Mr. Dan W. McBride
i Nuclear Market Specialist
i Cartoline
1 350 Hanley Industrial Ccurt
| St. Louis, MO 63144

! Dear Mr. McBride:
i

enclosed are the results of the irradiation, decontamination,
' and DBA tests you requested. The conditions cf the two CSA,

jO tests were identical and are listed in Table 2.
'

If we can be of further assistance, please feel free to call on'
,

| us.
.

I Sincerely yours,

M * j * |g #~J''n.%) '.e

L. T. Corbin, Section Head

Analytical Chemistry Division
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