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lanufacturer: Carboline Aralytical Chemistry Division
; Oak Ridge hational Laborator
St. Louis, MO P d

t. Logis Date: __ Aug. 16, 1378

Report of lrradiation, Decontamination, and DBA Testing

The irradiation, decontamination, and design basis accident (DEA) tests
are conducted, respectively, in accordance with Bechtel Corp. Standard
Specification Coatings for huclear Power Plants, spec. Nos. CP-331, cp-852,
and CP-956 (or with modifications as noted in Table 2, DEA test conditions).
The tests are designed also to meet the specifications set in both AN.S.I.
report N 101.2-1872, Protective Coatincs (Paints) for Light Water Nuclear
Reactor Containment Facilities, and N 5.12-1974, Protective Coatings (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 the irradiation tests,
the coatings are examined for signs of chalking, blistering, cracking, peeling,
delanination, and flaking, according to ASTM standards where applicable. All
except the decontamination test panels are returned to the coating manufac-

turer.

The irradiation tests are run using a spent fuel assembly, removed from
the High Flux Isotope Reactor (HFIR) at ORNL, as the source of radiation.
These fuel assemblies are stored under 20 feet of demineralized water. The
fuel is 93% enriched U235 as Ui0g combined with aluminum. The spent fuel
assemblies are removed after each 23-megawatt day period. Irraciation is
done using the garma energy from the accumulated mixed fission products.
This more readily simulates conditions around a reactor than does a cobalt
source. Also, the higher gamma activity affords shorter irradiation time
to achieve accumulated doses. The dose rate four days after removal of 2
fuel assembly from the reactor is 1 x 108 rads/hour.

The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch
diameter pipe, with one end capped, is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the
fuel assembly. The open end, zbove the water level, is covered with an "0"
ring sealed flange to which is attached a steel cable and an air outlet
hose. The air inlet is located at the tottom of the pipe. The test speci-
mens are connected to the bottom of the cable and lowered into the
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Minufacturer: Cartolinc A Anelytical Chemastry Jivision
Sas Qak Ridge National Laboratory
St. Louis, "0 Date: __ Aug. 16, 1978

radiation field. Also at the center of the fuel assembly is a stainless
stee] clad cadmium tube used as a neutron absorber. This preve:ts 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 deys and less than three years) is
neutralized to pH 4 and immediately 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 2are measured by counting
with a Ge(Li) detector and a multichannel pulse height analyzer. The speci-
mens are then suspended in & 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 those
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 tctal activity at the beginning of
the test to the total activity at the completion of the three washing steps.
A11 activities are corrected for decay between counts. A computer has been
programmed tc co 2ll the calculations.

Evclultod g g—@g‘!g; %
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“anufacturer:___ Carboline Analytical Chemistry Division
Cak Ridge Mational Latecratory
St. Louis, MO Cate: Aug. 16, 1878

Table 1. 03A solution composition, distilled water

0.28 M boric acid (3,000 ppm boren)

N.064 M sodium thiosulfate
Adjusted to pH 9.5 with sodium hydroxide

Table 2. DBA test conditions®

Time Temperature (°F)  Pressure (psig) Comments

Stars

10 seconds 07 60 Steam injection.

2 hrs &7 min 307 €0

S minutes 307-220 60-30 Injected cold spray.

io minutes 280-250 30 Adjusted pressure.

- Says 250 30

3 minutes 250-230 10 Drained; injected cold

spray.

15 minutes 230-200 . 10 Adjusted pressure.
3 days 200 10

End of test

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

ORNL Log Book No. A7562; A7-17-8
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED _ Carbo Zinc 11/Phenoline 305 Finish
2. TYPE SUBSTRATE_ Cergified ASTM 435 Steel SIZE_ 2" x 4" x 1/a"
3. SURFACE PREPARATION (describe) Sandblasted to SSPC-SP10-

profile,
L. PRODUCT DATA: SAMPLE NO. (s) $6-101, $6-102
2 ATE AND TIME CURING COMPOUND OR PRIMER APPLIED p—
PRODUCT APPLICATION CONDITIONS TRICKNESS TIME & DATE
COAT PRODUCT CODES EATCH ¢ METHOD R/M(*F)ZR.H. {ins.) APPLIED
e Carbo 2inc 11 TM5123M Spray - T4% /425 $4-101).0024/.0022 3-7~]
7L09802 $0-102) .0024/.0023
ie Frencline 305 Fisoish 7L2908¥ Spray 70%/40% $6-101).0036/.0036 4-18~‘
TL2894M $6-102) .00386/.0036
Primer 60-79 Priger 35-86%
. CURING CONDITIONS: AMEIENT TEO 71-78 °F REL. HUMIDITY 331-56%
Primer 42
MINIMUM CURE 20 DAYS

6. TEST PROCEDURE ORNL Maste naly

7. TESTING PERFORMED BY__ Analvtical Chesistry Div, DATE SUBMITTED 5-8-78
Oak Ridge National Laboratory

TEST REPORTWO._ 01429

75~ 06376-3
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

&e PRODUCT TO BE TESTED _ Carbo Zing ll/Phencline 305 Finish

- TYPE SUBSTRATE_Cercified ASTM AJ6 Steel SIZE 2" x 4" x 1/4"
3. SUAFACE PREPARATION (descride) Sandblasted to SSPC-SP10-63 with a 1-3 mils blast

profile.
4. PRODUCT DATA: SAMPLE NO.(s) S6-105, S6-108, S6~-110, S6-112
S. DATE AND TIME CURING COMPOUND OR PRIMER APPLIED -
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DiTE
COAT PRODUCT CODES BATCH ¢ METHOD R/M(*F)SR.H. (ins.) APPLIED
le Carbo Zinc 11 T™M5123M Spray . 74° /420 $6-105).0019/.0018 3~i=T¢
7L09802 $6-108).0019/.0017
$§6-110).0029/.0029
$6-112).0026/.0025
ic Phenoline 305 712908 Spray 70°/40% $6-105).0038/.0034  &4-18~
Finish TL2894M $6-108).0035/.0035
$6-110).0016/.0015
$6~-112).0018/.0015
3. JRING CONDITIONS: AMBIEXNT TR Primer 60-79 *F REL. HUMIDITY Priser 35-862
71-78 33-56%
MINIMUM CURE Primer 42 DAYS
20

6. T2ST PROCEDURE ORNL Master Analvtical Manual Method Neo. 2 0922

7. TLSTING PERFORMED BY Analytical Chemistry Div. DATE SUBMITTED $-8-78
ax Ridge MNatiomal Laboratory

v
TEST REPORT XO._0162§
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA

1. PRODUCT TO BE TESTED______Carbo Zinc 1l/Phenoline 303 Finish

8 TYPE SUBSTRATE Certified ASTM A35 Steel SIZE 2' = & x 174"
3.  SURFACE PREPARATION (describe) Grit blasted to SSPC-SP10-63 with a 1-3 =il blase
profile.
4. PRODUCT DATA: SAMPLE NO.(s)___S6-115, §6-116
Se DATE AND TIME CURING COMPOUND OR PRIMER APPLIED .
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT PRODUCT CODES BATCH ¢ METHOD R/M(®F)%R.H. (ins.) APPLIED
e Carbo Zinc o TM5123M Spray . 74%/42% §6-115).0020/.0018 3-7-
L09802Z $6-116) .0022/.0021
le Phenoline 305 7L2908M Spray 70°/40% $6-115) .0025/.0023 4-18-
Finish JL2B9&M S6-116) .0026/.0023
Prizer 60-79 Prizer 35-86%
5 CURING CONDITIONS: AMBIENT TEP 71-78 *F REL. HUMIDITY 13-56%
MINIMUM CURE Primer 42 DAYS
20
5. TEST PROCEDURE ORNL Master Analvtical Manual Method No, 2 0922

7. TESTING PERFORMED BY Analytical Chemistr DATE SUBMITTED S f-18
) ak Ridge National Laboratory

TS~ 06376-3
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DBA AND RADIATION TOLERANCE
TEST PANEL PREPARATION DATA
1. PRODUCT TO BE TESTED Carbo Zinc 11/Phencline 305 Finish
- “YPE SUBSTRATE Certified ASTM A36 Steel SI1ZE 2" x 4" x /4"
3 SURFACE PREPARATION (describe) Shot blasted to §SPC-SP10-63 with a 1-3 mil blast
profile
&, TRODUCT DATA: SAMPLE 50.(s) S6-119, §6-120
8 DATE AND TIME CURING COMPOUND OR PRIMER APPLIED -
PRODUCT APPLICATION CONDITIONS THICKNESS TIME & DATE
COAT PRODUCT CODES BATCH # METEOD R/M(®F)XR.H. (ins.) APPLIED
le carbo Zinc 11 ™MS123 Spray . 74°%/42% §6-119).0024/.0022 3-7-.
7L09802 $6-120) .0021/.0023
b4 Phenoline 305 TL2508M Spray 70° /40% $§6~119).0023/.0022 4=1t-
Finish  7L2894N $6-120) .0025/.0026
Primer 60-79 Pricer 35-86%
5. CURING CONDITIONS: AMBIENT TED 71-78 *F REL. HUMIDITY 33-56%
4
MINDMUM CURE [ rooer ag DAYS
6. TEST PROCEDURE ORNL Master Analytical Manual Method No. 2 0922
7. TESTING PERFORMED BY Analytical Chemistry Div. DATE SUBMITTED 5-8-78

Oak Ricge National Laboratory

TESTVREPORT ﬁg. 1629

1S~ 06376-3
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‘aaufacturer: Carboline ~nalytical Che=istry Division
" Qak Ricge haticnal laboreator
St. Louis, MO . s - e
Lo 2 — Cate: Aug. 15, 1978

Syvstem ldentification: x Steel Concrete Block

CZ11/305 Finish

DEA Test Results:
ORNL Master Analytical Manual Method No. 2 0322;

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

Semale No. D3A Phace Comrents*™
S€-105 spray (S&) Few blisters, #6, sides A, B.

S£-108 spray (s4) Sice A: few blisters, #£6, Sics 8: coatings

intact, ro cdefects.

€8-110 sprav__ (SA) Costincs jntect, no de’ects, sices A, B.

85-112 spray (SA) Coatingcs intact, no cefects, sides A, B.

€€-115 soray (GR) Coaztincs intect, no cefects, sices A, B.

S6-116 spray (GR) Coatings insact., no dafects, sides A, B.

$6-118 sprav (SH) Coatings intact, no defects, sides A, B.

S€-120 sprav (SH) Coatings intact, no cefects, §1’§‘e§ A, B,
*Irradiated. *+(SA) =sand blast; (SH) =shot blast; (GR) = grit blast.

//k
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¥anufacturer: Carboline Analytical Chemistry Division
s - Qak Ridge National Laboratory
St. Louis, MO Date: Aug. ]6, 1978

System Ildentification: x Steel Panel Concrete Block

CI11/305Fin

Fadiation Tolerance Test Results:

ORNL Master Analytical Manual Method No. 2 0921;
8echtel Corp. Spec. ho. CP-931;

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 Dose Rate: Comments

Sample No. 1 X 10" rads 1 x 10° rads
$6-101 Coatings intact, no defects,
sides A, B.
€6-102 Coatings intact, no defects,
sides A, 8.

Additional Comnents:

Evaluated g g& L\Q&é
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DECONTAMILATION TEST

TEST PANEL PREPARATION DATA
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DECONTAMINATION TLST

BECHTEL CF=952 AND A.N.S.I. N=5.12

TEST PAREL PRETARATION DATA

1. TRODUCT TO BE TESTED Phencline 303 Finish

2 TYPE SUBSTRATE Steel SIZE2" x &" x 1/4"

Je SURFACE PREPARATION (describe) Sandblasted to SSIC~-ST1C-€J

4. PRODUCT DATA: SAMPLE NO. (s) 810
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT FRODUCT COUDES BATCH /7 METHED R/M(®F)ZR.B. (irs.) APPLIED
ic Catbe Zinc 1l SJSB18M Spray 75°/35% .002/.0025 .3-30-76
YASQO9LM
" Phenoline 305 SH1185M Spray 70°/35% .004/.0045 4-2-76
sH3az7w
5. % CURING COMDITIONS: AMBLENT TEMP. €5 to 77 °F REL. WUDMIDITY 30 te 70 %
MINIMUM GUKE 21 DLYS

6. TEST PROCEDURE ORNL Master Analytical Manual Method No. 2 0820

7. TFSTING PERFOR: BY Oak Ridge National Labovatory DATE SUBMITTED b-23-76

_*Pgirer: 15°F 5% 72 liours

TEST REPORT KO._ SR-81

T5- 06376-1
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“anufacturer:__ Carboline

Decontamination Test Results:

firalytical Chemistry Division® 8¢

Qak Ridje National Laooratory

Late:

June 15, 1976

" These tasts performed according to QRIL Master Analytical Manual
Method No. 2 0320 and Bechtel Curp. Spec. CpP-G52.

ORNL Log Book No. A 7562; _ 4-23-6

] . Percent of
Decuntamination Facter (DF ) Total
Sc ple Water Acid Acid Activi:y
hymder Contamingnt @z25°C @25°C ceo°C Overall _Removed '
810 e Ce-144 5.9 10 >24 >1501
cz-11/ Ry-105 16 1.7 ik Y - a4
305 . C3-117 -4z €.2 2-3 #6500
lr-53 :.6 12 2.0 94
TOTAL 9.6 8.1 56 110 99.1
"porcent of tolal asctivity remaved = {1 - J;) % 10C. [
"7 .

%e
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corboline
PHYSICAL PROPERTIES
BECHMTEL CP-354 AND A.N.S.I. N=5.12
¥ PRODUCT TESTED Carbo Zinc 11/ Phenoline 305 Finish

TYPE SUBSTRATE Taber Abrasion Panels
URFACE PREPARATION (describe) Nene

4. PRODUCT DATA: SAMPLE NOS. 700, 859, 860
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT PRODUCT CODES BATCH # METHOD R/MC®F)RR.N. (ins.) APPLIED
ic Carbo Zinc 11 SJ58186M Spray 75%/30% .003 ———
XAS084M
le Phenoline 305 Finish 5B4841 Spray 75°/35% .004 6/14/76
. LM1578
3. CURLING DATA:
AMBLENT TEMP. 75 *F REL. HLM. 35 % MIN. CURE TIM 7 Day
6. TEST PROCEDURE: Bechtel Standard CP-954 and A.N.S.I. N-5.12
7. TEST RESULTS:

7.1 ABRASION: Federal Test Methnd Standard 14] Test Method 6192,
1000 cycles with a CS-17 wheel and a 1000 gram load.
L0W - 64.9 mg. HICH - 65.9 =g. AVERAGE - 65.4 =g.
7.2 ADHESION: Determined by use of the ELCOMETER ADHESION TESTER
AVERAGE OF 5 TESTS _psi

DESCRIBE FAILURE

7.3 DIRECT-IMPACT RESISTANCE:

Approved:

T5- 06376-4
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c :rboline
PHYSICAL PROPERTIES
BECHTEL CP-954 AND A.N.S.1. N-5.12
PRODUCT TESTED Carbozinc 11/ Phenoline 305
25 TYPE SUBSTRATE Sand blasted steel

3. SURFACE PREPARATION (describe) SSPC - SP 5-€3

4. PRODUCT DATA: SAMPLE NOS. 679, 684, 683, 680, 711
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT PRODUCT CODES BATCH ¢ METHOD B/M(°F)%ZR.H. (ins.) APPLIED
lc Carbozinc 11 sJ5818 Spray 70°/40% .0021 12/10/75
XA5094
ic Phencline 305 - Spray - .0059 -

3 CURING DATA:

AMBIENT TEMP. 75°¢ °F REL. HLM. - % MIN. CURE TIME 5 reonths

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

[ TEST RESULTS:

7.1 ABRASION: Federal Test Method Standard 141 Test Method €192,
1000 cycles with a CS=17 wheel and a 1000 gram load.
LOW - HICH - AVERAGE =
* 7.2 ADHESION: Determined by use of the ELCOMETER ADHESION TESTER
AVERAGE OF 5 TESTS 690 psi

DESCRIBZ FAILURE Cohesive failure of primer

7.3 DIRECT-IMPACT RESISTANCE:

Approved:

T5- 06376-4



carboline

PHEYSICAL PROPERTIES

BECHTEL CP-954 AND A.N.S.1. N-5.12

1. PRODUCT TESTED Carbozinc 11/ Phencline 305
- TYPE SUBSTRATE Grit blasted steel
3. SURFACE PREPARATION (describe) SSFC - SP 5-63
4.  °RCDUCT DATA: SAMPLE NOS. 710, 707, 708, 709, 706
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT PRODUCT CODES BATCH ¢ METHOD R/M(®FIZR. M. (ins.) APPLIED
Carbozine 11 SJ5618 Spray 70°/40% 0022 12/10/75
XA5094
Phencline 308 - Spray - 0071 --
.
S. CLRING DATA:
AMBIENT TEMP. 75 *F REL. HLM. - 2 MIN. CURE TIMe S menths
5. TEST PROCEDURE: Bechtel Standard CP-954 and A.N.S.1. N=5.12

7. SEST RESULTS:

7.1 ABRASION: Federal Test Method Standard 141 Test Method 6192,
1000 cycles with a CS-17 wheel and a 1000 gram load.
LCW - HICH = AVERACE -
* 7.2 ADHESION: Determined by use of the ELCOMETER ADHESION TESTER
AVERAGE OF 5 TESTS €40 psi

DESCRIBE FAILURE__ Ccresior of srirer failure w
and topccat achesion failure
7.3 CIRECT-IMPACT RESISTANCE:

Gglue

Approved:

T5- 06376-4



| carboline
|
PHYSICAL PROPERTIES
BECHTEL CP-954 AND A.N.S.I. N=5.12
1. PRODUCT TESTED Carbozine ll/Fhencline 30§
2. TYPE SUBSTRATE €hot blasted steel
3.  SURFACE PREPARATION (describe) SSFC -~ SP 5-63
| &, PRODUCT DATA: SAMPLE NOCS, 701, 702, 703, 704, 705
| PRODUCT APPLICATION CONDITIONS THICKNESS DATE
| COAT  PRODUCT CODES BATCH ¢ METHOD R/M(®F)AR.H. (ins.) APPLIED
lec Carbozinc 11 575818 Spray 70°/30% .0022 12/9/75
XA50%4
lc Fhencline 305 -- Spray - .00€4 --
§. CLRING DATA:
AMBIENT TEMP. 75 °F REL. WM., == % MIN. CURE TIME 5 menths
6. TEST PRUCEDURE: Bechtel Standard CP-954 and A.N,S.1. N=5.12
7.  TEST RESULTS:

7.1 ABRASICN:

* 7.2 ADHESION:

AVERAGE OF 5 TESTS

DESCRIEE FAILURE

Federal Test Method Standard 14] Test Method 6192,
1000 cycles with a CS=17 wheel and a 1000 gram load.

HIGH - AVERACE -

Determined by use of the ELCOMETER ADHESION TESTER

620 psi

Cchesicn of prirer failure

7.3 DIRECT-IMPACT RESISTANCE:

T5- 06376-4
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CHEMICAL RESISTANC TEST RESULTS

BECHTEL CP-953 and 2.N.§.1. N-5.12

‘
1. 7TYPE SUBSTRATE: SIZE2" X 4" CONCRETE STEEL X ATHER
2. SURFACE PREPARATION (describe): Grit blasted to SSPC-SP3-63
3. PRODUCT TESTED: Carbo Zinc 11 SAMPLE NO. 630
Phenoline 305
PRCDOUCT APPLICATION CONDITIONS THICKNESS OATF
CCAT PRODUCT CODES BATCH ¢ METHOD R/M{*FISN.RK. (ins.) APDLIT
le Carboline 11 5J5818 Spray 70°/&0%RE ,0022 12/107.
XAS0%4
lc Phenoline 305 SH3I819M Spray 75°F/455RE .0043
\ 4. CURING CONDITIONS:
AMBIENT TEMP, (*F) S REL. HUMIBITY LENATH A7 1P
100° 1002
100° 100%
5" 0% 4 moaths
§. TYPE OF TEST:
CHEEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.F.I. N=5-)2
6. TEST TEMPERATUPRE: AMEIENT 15 _°F SCLUTION 15 b 4
7. CHEMICAL SOLUTION (pli and Concentration): $% Nitric Acid (pH=0.8)
8., TEST OBSERVATIONS: DATE STARTE 4/
00T 4/30/76
ACCEPTANCE CHEMIZCAL EXPASURE RESULTS
CRITERIA 1 CAY 2 CAYS 1 DAYS 4 DAYS S DAYS
8.1 !'LAK}_?_Q(PE!LXI.JG o NE i NE NE
8.2 DELAMINATION NE NE
) blﬂ[ VP[TE0-F 1o VP
. 8.3 BLISTERING ’ NE ___|@ o Q E
sL. Cb Ta TS0 i
8.4 OTHER EFFECTS NE LP LP

RESULTS REVIEWED bY__P. D. Fisher

TEST.42276

- -
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CHEMICAL RLSISTAN = TEST RCSULTS

BECHTEL CP~953 and A.N.8.3. %N-5.12

1. TYPE SUBSTRATE: SIZE2" X 4" CONCRETE STEEL X NTEER

2. SURFACF PREPARATION (describe): Crit blasted to SSPC-SPS5-6)

3. PRODUCT TESTED: Carbo Zinc 11 SAMPLE NO.: 691
Phenoline 305
PRODUCT APPLICATION CONDITIONS THICKNESS DATF
COAT PRODUCT CCDES EATCH & METHOD R/'"(®°F)LR . K. (ins.) APPLI
lc  Carbo Zine 11 §J5818 Spray 70  F/40ARE 0025 [y
XAS094
le Phenoline 305 SHI189M Spray 75°F/45%RH .00%e
327IM

« 4, CURING CONDITIONS:

AMBIENT TEMP. (°F) f REL., HUMIDITY _I.E?'-"'o'f'.". o 2
100* 1004
100° 100%
75° “Ua 4 months

S. %TYPE OF TEST:

CHEMICAL EXPOSURE TEST PER BECHTEL CP-95) and A.N.f.1. N=5-)2

6. TEST TEMPERATURE: AMBIENT 75 °F SOLUTION 75 o
7. CHEMICAL SOLUTION (pl! and Concentration) ' 53 Sulfuric Acid (pHel.3)
8. TEST OBSERVATIONS: DATC STARTED 4/26/76
ACCEPTANCE CHEMICAL FXPOSURE RESULTS
CRITERIA 1 DAY 2 DAYS 1 DAYS 4 DAYS S DAYS
8.1 FLakmio/PEELING | we | owe | we NE NE 7
8.2 DELAMINATION NE NE NE NE NE
' 8.3 BLISTERING LR R N NE
8.4 OTHER EFFECTS | we | n& __NE NE NE
N RESULTS REVIEWED BY__P, D. Fisher

“PeT . A777%



CHEMICAL RESISTANC . TEST RESULTS

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

TYPE SUBSTRATE: SIZE 2" X 4" CONCRETE STFEL X ATHER

SURFACE PREPARATION (describe):_Ggrir blasted ro SSPC-SPS-63

PRODUCT TESTED: Carbo Zinc 11 SAMPLF RO.: £32
Phenoline 305

PRODUC APPLICATION COXNDITIONS THICKNESS DATF
COAT PRODUCT CODES BEBATCH ¢ METHOD R/M™(*F)WR. K. (ins.) APPLIT

le Carbo Zinc 11 $J5818 Spray 70°/30% .002 12/19/7
XA5094

e Phenoline 305 SHI189M Spray 75°/45% 0035
3271M

CURING CONDITIONS:

AMBIENT TEMP, (°F) t REL., NUMIDITY LENATH AR CIINE

-

100° 100% 8 days
70° 40X

“YPE OF TEST:

CHEMICAL EXPOSURE TEST PER BECHTEL CP-953) and A.N.F.1. N-5-)2
TEST TEMPERATURE: AMBIENT 75 . 4 SOLUTION 15

CHEMICAL SOLUTION (pli and Concentration): 5% Hydrazine (pH=9.6)

TEST OBSERVATIONS: DATE STARTED 4/26/76

ACCEPTANCE CHEMICAL FXPNSURE RESULTS

CRITERIA ' 2 LATS 1 DAYS & DAYS S DAYS

8.1 FLAKING/PEELING ) _ NE NE NE

8.2 NDELAMINATION NE KE NE

£.3 BLISTERING N NE_ NE NE NE

| . . - —

.4 OTHER EFFECTS NE NE NE

RESULTS REVIEVWEN RY_P.D, Fisher
TEST.42276 SR-( "
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HEMICAL RESISTANC . TEST RLSULTS

-8%3 and 2. .N.,S.1., N-5.12

TYPE SUBSTRATE: SIZE2" x 4" CONCRETE STEEL ATHER
SURFACE PREPARATION (describe): Cris Mlasred $o CSPC SPS-E1

PRODUCT TESTED: Cardo 2imec 1l SAMPLE NO.: a1
Phencline 305
PRODUCT APPLICATION CCNDITIONS THICKENESS DATF
COAT PRODUCT CODES BATCH ¢ METHOD RAY(*FIAR . K, (ins.) APPLIT
le Cardo Zine 11 5J5818 Spray 70°/40% .0022 12/10/7
XAS094

lc Phenoline 305 SHI18%M Spray 715°/45% .00%0
3271

e S iDITI0NS

AMBIENT TEMP, (°F) t REL., HUMIBITY LENGTH A O

100° 100%
70° 4o% 8 days
75* 40% 4 months

YPE OF TEST:

CHEMICAL EXPOSURE TEST PER DBECHTEL CP-953 and A.N.f.1., NeS§<)2

TEST TEMPEPATURE: AMBIENT 7% oF sOLUTION 76 o

CHEMICAL SOLUTION (pli and Concentration):  $% Sodius Hydroxide (pHe13.1)

TEST OBSERVATIONS: DATE STARTED 4/26/16

ACCEPTAICE CHEMICAL FXPNSURE RESULTS
4 DAYS 5 DAYS

CRITERIA i~ 1 DAYS

8.1 FLAKING/PEELING _ _ NE NE NE

- -

£.2 DELAMINATION q NE NE NE
8.3 BLISTERING _NE NE_ NE
8.4 CTHER EFFECTS | _NE NE _NE NE

RESULTS REVIEWEN RY__p. D, Fisher

“mem AAnE



CHEMICAL RESISTAN('. TEST RESULTS Page /%

BECHTEL CP-35] and A.N.S.1, N-5,12

1. TYPE SUBSTRATE: SIZE 2" X 4" CONCRETE STEEL X ATHER

2. SURFACE PREPARATION (describe):_Grit blasted to SSPC-SP5~63

3. PRODUCT T=STED: Carbo Iinc 11 SpMPLT NO,.687
Phenoline 305
PRODUCT APPLICATION CONDITIONS THICKNFESS DA™
COAT PRODUCT CODES ATCH ¢ {ETHCD R/M(°F)ER H, (ins.) AopreT
le Carbo 2imc 11 55818 Spray 70°/40% ,oe%0 312/10/75
XAS5084 ‘
le Phenoline 305 SH3189M Spray 75%/45% Leess”
SHI27T M

4, CURING CONDITIONS:

.q
AMBIENT TEME, (°F) t REL. HUMIDITY LENATH OF (CTIeF
100° 100%
70* 40% 8 days
75° 40% 4 months
$. <YPE OF TEST:
CHEMICAL EXPCOSURE TEST PER BECHTEL CP-953 and A.N.8.1. N=5-)2
6. 7TEST TEMPERATURE: AMBIEN 15 *F SOLUTION 75 o
7. CHEMICAL SOLUTION (pil and Concentration): 5% Amsonium Mydroxide (pHell.3)
8., TEST OBSERVATICNS: DATE STARTED 4/26/76
ACCEPTANCE CHEMICAL FXPNSURE RESULTS
CRITERIA i LAY 2 TAYS 1 DAYS 4 DAYS S DAYS
8.1 FLAKING/PELLING hE NE NE NE NE
8.2 DELAMINATXQ{ NE NE NE NE NE
8.3 BLISTERING llt i o I!t 1 NE NE NE
dge chipped o
d E NE .
8.4 OTHER EFFECTS -'l! _“L._‘_ hand Lt NE ) B
] RESULTS REVIEWEN RY P. D, Fisher
TEST.42276 " .
] B L L e eoire.



CHEMICAL RESISTAN: 0 TEST RESULTS Page 30

BECHTEL Cp-953 aﬂd 4"..!:.5-1. T:"S.lz

1. TYPE SUBSTRATE: SIZE 2" x &" CONCRETE STEEL X ATHER

‘ 2. SURFACE PREPARATION (describe): Grit blasted to SSPC-PC 5-63

3. PRODUCT TESTED: Carbo Zinc 11 SAMPLE NO.,: 696
Phenoline 305

PRODUC APPLICATION CONDITIONS THICKNESS DATF

COAT PRCODUCT CODES BATCH ¢ METHOD R/MI*PILN.H, (ins.) APPLIT

le Carbo Zinc 11 5J5818 Spray 70* 30% ,002 12/19/7
XA5098

l¢ Phenoline 305 SH3I189M Spray 75° 453 L00%

32714

- 4, CURING CCONDITIONS:

AMBIENT TEMP., (°F) $ REL. HUMIDITY LENATH AT F1I0F
100° 100%
70* 40% 8 Days
75°¢ “0% & Months

$. <YPE OF TEST:

CHEMICAL EXPOSURE TEST PER DECHTEL CP-953 and A.N.F.I1. N=$§=])2
6. TEST TEMPEPATURE: AMBIENT 75 et 4 SOLUTION 75 ot 4

7. CHEMICAL SOLUTICN (pH and Concentratiocn): 3% Solution Borate (pH = 11.4)

8. TEST OBSERVATIONS: DATE STARTED 04/26/76
ACCEPTANCE CHEMICAL FXPOSURE RESULTS
CRITERIA LAY | 2 navs | 2oavs | 4 DAYS | 5 DAYS
8.1 FLAKING/PEELING| NE . NE NE NE NE
8.2 DELAMINATION NE NE NE NE NE
M1 6.3 sraszerins  we | oowe_ | owe | w NE
g4 otmem EFFECTS | wg | ne | W NE NE

RESULTS REVIEWED RY__P. D, Fisher

TEST 42276

e I S iy v ohe
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CHEMICAL RESISTANCE TEST RESULTS

BECHTEL CP-953 and 7.N.S.1I. %N-5.12

-~

l. TYPE SUBSTRATE: SIZE 2"x4" CONCRETE STEEL X _OTHER

2. SURFACE PREPARATION (describe): Grit blasted to SSPC-SP5-63

3. PRODUCT TESTED: Carbo Zinc 11 SAMPLE NO.: 689
Phenoline 305
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
CCAT PRODUCT CODES BATCH & METHOD R/M(®*F)AR.H. (ins.) APPLIED
le¢ Carbo Zinc 11 535818 Spray 70°/40% 0021 12/10/7:
XAS094
lc¢ Phenoline 305 €4318%M  Spray 75°/45% 0036 -
3271M

4. CURING CONDITIONS:

AMBIENT TEMP, (*F) f REL. HUMIDIT LENGTR OF CURE
100° 100% -
70¢ 40% 8§ days
15° 40% 4 months

5. %YPE OF TEST:

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

6. TEST TEMPERATURE: AMBIENT 75 °F SOLUTION 18 . 4
7. CHEMICAL SOLUTION (pH and Concentration): 0.5M Sodium Fluoride (oH = 7.6)
8. TEST OBSERVATIONS: DATE STARTED 4/26/76
ACCEPTANCE CHEMICAL EXPOSURE RESULTS
CRITERIA 1 DAY 2 DAYS 2 DAYS 4 DAYS 5 DAYS 1
8.1 FLAKING/PEELING KE | _NE NE RE NE |
8.2 DELAMINATION _NE NE NE _NE NE !
! 8.3 BLISTERING NE NE NE ' NE_ NE
8.4 OTHER EFFECTS NE_ NE NE NE ve |

RESULTS REVIEWED BYP. D. Fisher

veT 42276 .
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CHEMICAL RISISTANC' TEST RESULTS
_\ BECHTEL CP-95) and 2 .N.S.1., N-5.12
1. TYFE SUBSTRATE: SIZE 7"x4t_CONCR£TE STEEL X ATHER
2. SURFACE PREPARATION (describe): Grit blasted to SSPC-SP 5-6€3
3. PRODUCT TESTED: Carbo 2inc 11l SAMPLE NO, ¢ €985
Phenoline 305
PRODUCT APPLICATION CORDITIONS THICKFNESS DATF
COAT PRODUCT CODES EBATCH ¢ METHOD R/M(*FIAR.H, (ins.) ARPLICT
le¢ Carzbo Z2inc 11 sosele Spray 70°/40% 002 12/10/75
XAS094
ie Phenoline 305 SHAl84M Spray 75°/45% .00y
3271M
!
« 4. CURING CONDITIONS:
AMBIENT TEMP. (°F) & REL, NUMIBITY LENATH AF crer
100° 100t
70¢ 40% 8 cays
75°¢ 40% 4 rmonths
$. TYPE OF TEST:
CHEMICAL EXPOSURE TEST PER DECHTEL CP-953 and A.N.Ff.1. N-5-])2
€. TEST TEMPERATURE: AMBIENT 75 "y SOLUTION 75 b 4
7. CHEMICAL SOLUTION (pH and Concentration): 5% Citric Acid (pH=2.6)
8. 7TEST CBSERVATIONS: DATE STARTED 4/26/76
ACCEPTAICE CHEMICAL FXPOSURE RESULTS
CRITERIA 1 DAY 2 DAYS 1 CAVS 4 DAYS 5 DAYS
8.1 FLAKING/PEELING NE NE NE NE NE
— e ¢ PR ]
8.2 NDELAMINATION NE NE NE NE NE
8.3 BLISTERING _NE NE Ne | mE NE
8.4 OTHER EFFECTS NE L NE NE NE NE
] RESULTS REVIEWED RY
"EST.42276

e menane s
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CHEMICAL RESISTAMC TEST RCSULTS Page 12

BECHTEL CP-85) and #.N.S.1. N-5.12

1. TYPE SUBSTRATE: SIZE 2" X 4" CONCRETE STEEL_X ATHER

2. SURFACE PREPARATION (describe):_GCrit blasted SSPC-SP5-63

3. PRODUCT TESTED: Carbo Zinc 11 SAMPLE NO. ¢ 688
Phenoline 305
PRODUCT APPLICATION CONDITIONS THICKNFESS DATF
COAT PRODUCT CODES EATCH @ METHOD R/M(°F)in K, (ins.) APPLIT
1c Carbo cine II SISEIE Spray YovY/eos - LeU3T T
AAS094
l¢c Phenoline 305 SHI189M Spray 75%/45% 003 -
SHI271M
|
4. CURING CONDITIONS:
AMBIENT TEMP. (°F) % REL. HUMIDITY  LENATH 0% Cusk
100° 100% “e
70°* 40% 8 days
75° 408 4 months

CHEMICAL EXPOSURE TEST PER DECHTEL CP-953 and A.N.Ef.1. N=5-]2
6. TEST TEMPERATURE: AMBIENT 13 _*r SCLUTION 75 o 4

7. CUEMICAL SOLUTION (pH and Concentration): 3% Di-Sodiuz Phosphate

8. TEST OBSERVATIONS: DATE STARTED 4/26/76

ACCEPTANCE CHEMICAL FXPOSURE RESULTS
CRITEZIA ) nAY 2 tars | 10oavs | 4 DAYS | S oavs___.J
8.1 FLAKING/PEELING | NE NE | nE NE o
8.2 DELAMINATION HE NE NE NE NE ]
6.3 BLISTERING | owe | ne NE NE |
8.4 OTHER EFFECTS | we | nE _nE N NE 41
; RESULTS REVIEWED BY__P. D. Fisher

T
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BECHTEL CP-553 and 2.N.§.1. M-5.12
D 1. TYPE SUBSTRATS: 2" X 4" CONCRETE STFEL X ATHER
' 2. SURFACE PREPARATION (describe): Grit blasted toSSPC-S5P5-6)
3. PRODUCT TESTID: Carbo 2ime 11 SAMPLE MO.: 694
Phenoline 305
i PRODUCT APPLICATION CONDITIONS  THICKNESS DATF
| COAT PRODUCT (CODES BATCH &  METHOD R/¢(*F)8B. 4,  (ins,)  A®PLI
| 1c  Carbo Zime 11 55618 Spray =Tv70% 001 TIm
: | XAS094
lc Phenoline 305 SHIL89M Spray 75° /455 .00¥ -—
SH3271M
\ 4. CURING CONDITIONS:
i AMBIENT TEMD, (°F) 4 BEL, {UMIDITY LENATH AT AuBre
160° 100% P
70°* 40% 8 days
75° 40% 4 months
$§., ~YPE OF TEST:
CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.E.1, N=8-)2
| 6. TEST TEMPERATURE: AMBIENT 75 *F SOLUTION 75 or
| 7. CHEMICAL SOLUTION (pH and Concentration): 0.3M Mydrogen Peroxide
| . TEST OBSERVATIONS: DATE STARTED __ 4/26/76

ACCEPTAICE

| CHEMICAL FAPOSURE RESULTS
| CRITERIA 1 oav | 2cavs | 3oavs | 4 oavs | s oavs
| 8.1 FLAKING/PEELING | NE E NE NE NE

| 8.2 DELAMINATION | g NE NE NE NE

i A [ 4 suistenme st we_ | e | me NE

| _b.4ommem ErrecTs | w | we N N NE

|

. mees 9998 .

RESULTS REVIEWED RY___P, D, Fisher
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CHEMICAL RESISTANC] TEST RESULTS fage 22

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

=<PE SUBSTFPATE: SIZE 2"x'" CONCRETL STEEL X OTHER

€JRFACE PREPARATION (describe): Grit blasted to SEPC~-EP5~61

PRODUCT TESTED: Carbo Zine 11 SAMPLE NO.: €97
Phenoline 305

PRODUCT APPLICATION CONDITIONS THICKNESS DAT
CCAT PRODUCT CODES BATCH § METHOD R/¥(*F)VR.KE. (ins.) APPLIEC

le Cazbo Zinec 1l §J5818 Spray 70°/40% .0025 12/10/7

le . Phenoline 105 SH31E9M Spray 75°/45% 0035 -
3271M

CURING CONDITIONS:

AMBIENT TEMP, (°F) % PEL. HUMIDITY LENGTH OF CURE

100° 100% 8 days
70°¢ 40% 4 menths
75° 40%

*“YPE OF TEST:

CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N.S.I. N-5-12
TEST TEMPERATURE: MBIENT 75 °F sOLuUTION 75 o

CHEMICAL SOLUTION (pH and Concentration): 0.3M Potassium Fermanganate

TEST OBSLRVATIONS: DATE STARTED 4/26/76

ACCEPTANCE CHEMICAL EXPOSURE RESULTS

CRITERIA 1 CAY ¢ LAYS 3 DAYS 4 DAYS S DAYS B

8.1 FLAKING/PEELING NE ue  lea 40 13 SA (CK) FA in Liguad

.2 DELAMINATION NE INE SA in LP NE NE

—
/

€.3 BLISTERING NE NE SA in LP

NE NE
Bev., CD | Sev. CD |Sev. CD Eev. CD | Sev. CD in
8.4 OTHER EFFECTS in LP in LP in LP in LP LP

RESULTS REVIEWED BY
TFST PEPOST NO.
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CHEMICAL RESISTANC: TEST RESULTS Page 36

BECHTEL CP-953 and ..N.S8.I. N-5,12

1. TYPE SUBSTRATE: SIZE 2"x4" CONCRETE STEEL X OTHER

2. SURFACE PREPARATION (describe): Grit blasted to SSPC-SP5-61

3., PRODUCT TESTED: Carbo Zinc 1l SAMPLE NO.: €599
2 et Phenoline 305
PRODUCT APPLICATION CONDITIONS THICKNESS DATE
COAT PRODUCT CODES BATCH ¢ METHOD R/M(°F)iR.H. {ins.) APPLIZ
le Carbo 2Zinc 11l §J5818 Spray 70°/40% 0022 12/10/°
XAS5094
le¢ Phenoline 338 SH3189M Spray 75°/4350 0045
3271M

q". CURING CONDITION

AMBIENT TEMP., (*F)  REL, HUMIDITY LENGTH OF CURE
100° 100%
70° 40% 8 days
75°¢ 40% 4 months

§. TYPE OF TEST:

CHEMICAL EXPOSURE TEST PER BECHTEL CP-953 and A.N,S5.I. N=5-12

6. 7TEST TEMPEPATURE: AMBIENT 75 4 SOLUTION 75 e 4
3. CHEMICAL SOLUTION (pH and Concentration) g lp/jal. Trisodium Phosphate
pH = 12.3)
8. TEST OBSERVATIONS: DATE STARTED 4/26/76
ACCEPTANCE CHEMICAL EXPOSURE RESULTS
CRITERIA 1 LAY 2 DAYS 1 DAYS 4 DAYS | S5 DAYS
8.1 FLAXING/PEELING NE ‘£ NE NE NE
€.2 DELAMINATION NE NE NE NE NE
f? 8.3 BELISTERING NE NE NE " NE NE
| 8.4 CTHER EFFECTS NE NE NE NE NE

RESULTS REVIEWED BY
TEST.42276 A e
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SUMVARY OF CREMICAL EXPOSURE RESULTS

Test Report No. SR. 105
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carbollne

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

CHEMICAL RESISTANCE TEST RESULTS

COATING SYSTEMS: Carbo Zinc 1l1/Phensline 305 Finish
5% 5% b4 b 4 0.30 M 5x
J0UCT CITRIC NITRIC HYDRAZINE SULFRIC HYDROGER SODIWM
STED ACID ACID ACID PERCXID EYDROXIDE
Carbo
Line 11/ Pass Fail Pass Pass Pass Pass
Phenoline
395 Finish ,
; 0.54 5% 9% 0.30M 1.06/gal. 5%

SDUCT ‘ SODIM SODIM AMMONTU™ POTASIUM SRISODIUM DISODILM
STED i FLUORIDE BORATE HKYDORXIDE PERMANGANATE PHOSFEATE PHOSYEATE
Carbo
¢ 31/ Pass Pass Pass Fail Pass Pass
Phencline
<3 Finish |

5~ 06376-5

RESULTS APPROVED

TEST REPORT NO.

jk4-636
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Report No. 500-113

Ry h
gl uohns-Manville
ssearch and Development Center Date August 12, 1977

‘ler SURFACE BURNING CHARACTERISTICS OF NINE COATING SYSTEMS

>quested by: Carboline Company
SUMMARY

Surface burning characteristics tests, essentially as prescribed

by ASTM EB4-76a, were conducted on nine coating systers submitted

by the Carboline Company, St. Louis, Missouri. Five samples had
asbestos-cement board for the substrate and four were prepared

over steel sheets.

OBJECTIVE

; ; . -
The cbjective of these tests was to evaluate the surface burn.ng
characteristics of nine coating systems. This evaluation was to
consist of flame spread, fuel contributed, and smoke developed

values.

MATERIAL

Nire sets of samples were submitted by the Carboline Company,

150 Hanley Industrial Court, St. Louis, Missouri. Each set con-
cizted of three panels, each 21 x 96 in. Five sets had an asbestos-
cement substrate and the other four had the coatings applied to

14 gage steel sheet. —

The panels were stored at 70°F and 40 percent relative humidity
for ten days prior to testing. J :

TEST METHOD

.

Each set of panels was tested in the Flame Spread Tunnel essentially
as prescribed by ASTM EB4. The igniting flame was fueled by
rethane and 6 cu £t per minute of oxygen were added to the air

entering the tunnel.

The tunnel had not been rigorously calibrated, but tests on
materials of known fire hazard classification produced good '
res ;

checks.




Report Vo, 500-113

ul yoans-Manville
ssearch and Development Center | page 2

o-—:k— - .

RESULTS

The results, along with the descriptions of the coating systems,
are presented in the appendix.




