DEPARTMENT OF THE NAVY

NAVAL RESEARCH LABORATORY
WASHINGTON, D.C. 20375 IN REPLY REFER TO:

6180-373:JTL:ara
NRL Prob. No.
61-0051-G-2

Er T » T I <X oY)
e ¥ hPl\ {‘7',{

From: Commanding Officer, Naval Research Laboratory
To: Commander, Naval Sea Systems Command (SEA 3112)

Subj: Qualification of AFFF liquid concentrate fire extinguishing
agents manufactured by The Ansul Company; results of

Refl: (a) NAVSEA Ltr 31121/PAP 4123/24385 SEA 05DC4, Ser 152 dated
17 March 1981

Encl: (1) Two copies of subject report

1. 1In accordance with reference (a), the subject products have been
tested in order to determine compliance with the requirements of MIL-F-
24385C. A report covering the work is forwarded herewith as enclosure
(1) .

L i

B, 3. SAALEALD
By diractlon,

Copy to: (w/1 copy encl (1)) ) -
Naval Sea Systems Command (SEA 0534, 996, 05DC4)
Naval Weapons Support Centers (Code 304E)

Chief of Naval Materials (NAVMAT 04F)

* Distribution Authorized fo US Government Agencies and theilr Confractors Only;
All other requests shall be forwarded to: Commanding Officer Naval Research Laboratory, Wash. DC.
THIS INFORMATION HAS NOT BEEN APPROVED FOR PUBLIC RELEASE.
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6180-373A:JTL:ara
21 April 1982

Subj: Qualification Testing of AFFF liquid concentrate fire
extinguishing agents manufactured by The Ansul Company.
results of

Ref: (a) Military Specification MIL-F-24385C with Amendment 2

l. AFFF concentrates made by The Ansul Company and designated as
AFC-35A (3% type) and AFC-5 (6% type) were tested in accordance with
the procedures of reference (a) for compliance with the requirements
of reference (a).

2. The test data obtained are summarized in the attached tables.

3. Both candidate AFFF concentrates met the reguirements of reference
(a). -

Ty /\ ; ; N
rf/{ /(2 > {j:/ lovealos

E.J. Jablonski H.B. Peterson

Hughes Associates, Inc. Hughes Associates, Inc.
C. 1. whiho R. & g

C.L. Whitehurst R.L. Gipe

I'ire Protection Section Fire Protection Section
Combustion & Fuels Branch . Combustion & Fuels Branch
Chemistry Division Chemistry Division

Code 6180 Code 6180

J.T. Leonard, Head

Fire Protection Section
Combustion & Fuels Branch
Chemistry Division

Code 6180
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Encl (1) to NRL Ltr
6180-373:JTL:ara
NRL Prob. $

- 61-0051~G-2

Distribution Authorized fo US Government Agencies and thelr Confractors Only; .
All other requests shall be forwarded to: Commanding Officer Naval Research Laboratory, Wash. DC.
THIS INFORMATION HAS NOT BEEN APPROVED FOR PUBLIC RELEASE.
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i NAVAL RESEARCH LABORATORY

FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385C Qualification Test Results

AN S UL

Submitted by:

3“’/0 7—)//7(»3—- ,‘,’Fe—fé

€Ele Tipe - AFE-5

Para 3,3 Chemical & Physical Requirements for Concentrates

Results
Reguirement Value FEC-54 | B LEC-5
Refractive index, minimum 3% type 1.3630 13777 =
6% tvpe 1.3580 T—, /38580
Viscosity, cepntistokes _
maximum., 5°C 3% Type 20 7.7 el
minimum, 25°C‘3% Type 2 4.3 ?>~§;
maximum. 5°C 6% Type ) > e
R _ mipimum, 25°C. 6% _Y'vpe 2 et 2.3
ilydrogen ion concentration (pH) 7.0-8,5 Z/ 72
Spreading coefficient, ninimum 3 435/ 4.2
Poamabilityv
fresh water, minimum expansion 6.0 2.0 g/
minutes, minimum drain time 2.5 5T/ I3
Sea water, mipimum expansion 6.0 7 £ 7.7
minutes, min drain time 2.5 £ 8 ST
corrosjion rate
General, maximum : _
steel, milli inches/vr 1.5 0».3;“ S, 65
Cu-Ni, milli inches/vr 1.0 L, 08 e, 075
Ni-Cu, milli inches/vr 1.0 .0 g.o03
Bronze, milligrams 100 37 43
Localized CRES No_pits /Vﬁlp/f.:“ %,P;‘fs-
Total halides, pPpm. maximum, 3% type 500 /8 =><<
6% type 250 =>< /&
Dry chemical compatibilitv.,
seconds, minimum 360 440 SO0
Environmental impact
Toxicity, TC , mg/L, minimum
50 :
3% tvpe 500 > >
6% tvpe 1000 o > /o000
COD, mg/L, maximum. 3% tvpe 1000K 7E9 K S
6% tvpe 500K = 459K
BOD COD minimum 0.9 - .
Lo 0P 0.97 | 0.97
=7 s £ o
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FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

M1L-F-24385 Qualification Test Results

Submitted by AN S L
Para 3.3.2 Stability
i Results
Requirement Value AEE-5A4 A EL~ s
{a) Spreadipg coefficient, minimum
from concentrate 3 g5:9 I35
_fresh water premix 3 6.0 5.4
sca_water premix 3 oz J20
(b} _Foamability
___fresh water expansion., min 6.0 A sl Z/
draip time, minutes, min 2.5 T R4
sea yater expansion. min 6.0 F..3 26
drain time., min. min 2.5 5.7 S 6
(¢c) Film formation
concentrate. half strength. fresh No jgnit. { Mo sgust | Ao sgu.t
sea No ianit. | 4k L4 wt | e ign
premix, full strenath, fresh No igpnit. 4% m«m?‘ y
sea No ignit. | A mm?‘ s,
{d) Fire performance
concentrate, half strenath
fresh, ext time, ‘sec, maximum 45 39 35
burnback, sec, mipnimum { 300 430 440
sea, ext time, sec, maximum 45 44 45
burnback, sec,; minimum 300 I90 4 /0
premix., full strength
fresh, ext time, sec, maximum 30 2 24-
burnback, sec, minimum ! 360 480 445
sea, ext time, sec, maximum 30 28 zL
burnback, sec, minimum | 360 275 402
{e) Stratification
concentrate |None Lone Ao 52
fresh water premix ! None Ao e Ao ne
sea water premix iNope Nore ) o B
(f) Precipitation, volume percent, max
concentrate < 0.05 005 Lo.e8”
fresh water premix < 0.05 <L O.c” < 0,05
_ sea water premix | < 0.05 (Lo | L L.04

SHEET7

2 o¥Ff rz2-
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Submitted by

NAVAL RESEARCH LABORATORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

-F-24

Para 3.33

5

a

Avsus -Are-57 (3% 7ype)

Compatibility

Mixture SZ/42 Arsul /JF-(:»j‘A/BM FC-2023C

Liquigd
. Conc/ | Conc/| Fresh Sea
Reguirement Value Conc Fresh Sea | Premix Premix
Na) Foamability - L
expansion., mipnimum 6.0 > 5./ -5\ 7.8 Z7
drain time, mipn, minimum 2.5 = g3 3./ g8 4.5
(h) Film formatiop no ignit. >< Ne 1G4k | Me ignd) vie sgnit\ne 4gp
(c} PFire performance
_full strength - i
ext time, sec, max 30 =< 2/ 26 22 277
burnback, sec, min! 360 >< Jéo SO0 | G460 4¢ 5
(d) __Stratification none Vienu€ | = > NneMe | nome
(el Precipitation. _
volume percent., max £0.05 Sdeos” | T | >< [L¢g.05 |£2.457
SKHEE7 F ofF r2-
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NAVAL RESEARCH LABORATORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385C Qualification Test Results

Submitted by

Asdd - #FE-579 (3% 750 )

. 3.33 ¢ bili

Mixture J25D Awswl AFC ~s e cswal Aow -3

Liguid
. Conc/ | Conc/| Fresh | Sea
Reqguirement Yalue Conc Fresh Sea "Premixi:Premix
| : bilj | -
expansion, mipimum 6.0 == ZE £.0 &0 O
drain time, min, minimum 2.5 > +.9 4.4 3.7 3.7
(b)Y Film formation 00 ignit 0 > | nessnit | porsnd| e senit ye g nt
{¢) Fire performance
full strength
ext time, sec, max 30 =><< 29 29 28 O
burnback, sec, min| 360 >< S~ | IBO | 475 | 445
{d) _Stratification none NeHE| o< << | Menme | wZne
(e} Precipitation,
volume percent, max £0.,05 <e.248 | << > | L0057 | K o085
SHEET 4 ofF ¢ 2—
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NAVAL HESEARCH LABORATORY

FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385C Qualification Test Results

Submitted by

AYSUL AFC-5% (3% Type)

; 3.33 ¢ iDil;

Mixture Fg‘ngéB 4;;“/,4,@-;4[/&/41-'/ 4::0—3/741 Fe-z2eFe

Lioguigd
. i Conc/ | Conc/| Fresh Sea
Reguirement > Yalue conc Fresh Sea |'Premix Premix
H l ] E» ] -] I! :
expansion. minimum 6.0 > 8. | Z5~ | 44 7,7
drain time., min., minimum 2.5 =< 4.3 4.6 32.F 5.5
(L) _rFilw formation po ignit.t.>< ne lgal \ gty Mg ian il A\ Me jgn T
(¢} Fire performance
full strenath
ext time, sec, max 30 P /9 29 2 28
burnback, sec, min! 360 > S 70 $H0 520 480
(d) Stratification none Mepe | >< =~ Meue | MeEve
Y Precipitation,
volume percent, max <0.05 Lo | =< |=><_ <005 |<o. o5 |

SHELT 57 of 72
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NAVAL RESEARCH LABORATORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

Submitted by

Alsut -pre-5 (63 7500 )

: 3.33 ¢ {bilit
Mixture _<5¢ 5’/577 Amnsu/ 2LE-S /'./475'-5,,4/,40:0- S
V Liguid
. Conc/ | Conc/{ Fresh | Sea
Reguirement VYalue conc Fresh Sea |'Premix! Premix
1) Foamabili |
expansion, mipimum 6.0 >< Zg 6/ Z 235" 7.3
drain time, min. mipimum 2.5 >< 5./ 3.7 S48 4,0
(b) _Filw formation no ignitu >< lhe gt |msuid) Meignt| b Zons
(c) Fire performance
_full strength —
ext time, sec, max 30 >< A3 27 =z 28
burnback, sec, min| 360 > 485" Loo A L0
(§) _Stratification none Jene | << >< hene Mene
(e} Precipitation,
volume percent, max £0.05 £ 0.05" | > >l Ko 85 | Lo.05

SHEET & of 72—
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NAVAL RESEARCH LABORATORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385 &

submitted by _ AANISUL - AFC-5 (€% Type)

3,33 ¢ bil]

Mixture S2/50 Ansul AEe-5/3M F& 206-C
Z

Liguid »
; Conc/ | Conc/| Fresh | Sea
Reguirement Value Conc Fresh Sea {{Premix| Premix
(o) Foamability 4= :
expansion, mipimum 6.0 =< 2 Z E.3 £,/
drain time, mipn, minimum 2.5 =< 57 I 4 S0 SO
() Filw formation DO danit.l < | neignil|hetotut o rg nd\ ng (g

(c) Fire performance
full strenath .

ext time, sec, max 30 > 2.5 Z8 Z& PP
burnback, sec, min| 360 =<, 460 370 480 Sr s
{d) _Stratification none Meze |  S=<< >< WMovie LOME

{e) Precipitation,
veolume percent, max <0.05 Loo8 | =< =< K605 |Lo0.04"

SHEET™ 7 of 72—
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NAYAL RESEARCUH LABUHAIURY
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AN

FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385C Qualification Test Results

submittea by _AUSUL AFC =5 (9 7,,.)

E 3,33 C ibilj |
Mixture J¢4w /7n54/,4pc~5;/éﬂ”,KZ—7Zkh6
. Liguid
. i Conc/ | Conc/| Fresh | Sea
Reguirement —+ Value IConc | Fresh | Sea |'Premix| Premix
i
() Foomability i ‘
expansion., minimum 6.0 — 22 Vi a4 Z.7
drain time. min., minimum! 2.5 - I 4.8 5.5 53
() Film formation no iqnit./\/\>< Vg fgmete \ne igmtl ne sGaut | ne yz 2t
{¢) Fire performance
full strenath
ext time, sec, max 30 o 27 23 2.4 29
burnback. sec. minl 360 > | 4K0 4460 \ g25 490
(dY Stratification none Hens o < e e VeRnE
(e} Precipitation.
volume percent. max <0.05 LoALs | > >L <p.es |<o.25 |

SHEET & of /2
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NAVAL HESEARCH LABURAIORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

MIL-F-24385C Qualification Test Results

Submitted by AVSUL AFe -5 (6% 7?/7,-%)

P 3,33 C ibili
Mixture 3_4/9;? 4775‘;{ /AFC 'f/é‘ﬂjt{//?FC’.?
Liguid
. i Conc/ | Conc/| Fresh |: Sea
Reguirement Value Cone Fresh Sea |'Premix . Premix
H{a) Foamabilityv . _
expansion, minimum 6.0 ><< #, / Y y -]
drain time. min. minimum 2.5 =< I, 7 5.4 570 £, 9
(LY Filmw formation no ianit. > 71&/,574/7*'. hmgu,f ne //4‘7117’- Y2 fawil
(¢} Fire performance
fuvll strenath .
ext time, sec. max! 30 =< 2/ 26 =8 X9
burnback, sec, min! 360 > 1 4/5- l42p | 530 30
(4 Stratification none WMone | > > M | Newm €
{e} Precipitation.
volume percent, max <0.05 L g.057 1 N >< l<oes5 | <o.05

SHEEr @ ~F 72
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NAVAL HRESEARLN LABDURAIURY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

Submitted by A syl AFC-5 (&2 7%;,;)

p 3,33 Com {bili
Mixture .5’3/?3/?2 47154//4/’6—.:’//,4/'//;zw ~67570/3M FC-206C
/
Liguid :
_ . i Conc/ | Conc/| Fresh |i Sea
Reguirement Value Conc | Fresh See |'Prenix ! Premix
(2) Foamability ] ’ ;
expansion. minimum 6.0 =< 8.2 7.3 YA T
drain time., min., minimum 2.5 > & L. 4L ik 4 A
) Filw formation no igpnit,! < hetgniT. \he igupf] ME ign.t |\ Mo /62 1,
(¢) Fire performance
full strenath
ext time, sec, max 30 > Z O 25 25" Z 4
burnback, sec, min! 360 - >< Y7 J30 |\ 480 A
(d) Stratification none Neuwe | ">< > M one a4
(e} Precipitation.
" <0, e (O P05
volume percent. max 0.05 W.e5 | >< > K0.05 | Lp.o .
SHELET o oF rz_
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NAVAL HREOEARCOH LABUHRAIURY
- FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

FrEa
i

MIL-F-24385C Qualification Test Results

HFC-574 (3% Tqpe)

submitted by AVSUL prc-s (ewrypey

g 3.33 ¢ ibild

SHEEr 71 of r2-

6% Mixture of 5252 Ausu /'4/&".{/{/@”_5“/4FC"5’
Lioui
. : Conc/ | Conc/| Fresh |: Sea
Reguirement Value conc | Fresh Sez 'Premix ! Premix
H{a) Foamability J
expansion, minimum{ 6.0 > 8./ Z7_ 1 > 1 ><
draip time, min. minimum 2.5 =< | Fe T4 Sl >
(LY il formation ne iagpnit.t =>< e Gl ) Weigml j>§;A >
{c) PFire performance
full strength A
ext time, sec, max! 30 S>< 23 27 =< =><
burnback, sec., min! 360 S>< TLDO £L7p >< >,
(3)  _Stratification __none Moo | T S< —>< >,
) Precipitation, _ -
volume percent. max <0.05 LL, 08 | S >< > > _
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NAVAL RESEARCHKH LABORATORY
FIRE SUPPRESSION SECTION
WASHINGTON, D.C. 20375

-F-24385

ication Test Resu

Submitted by: ﬁﬂS‘/L
Para 3.4 Fire Performancge

. Results
Requirement Value | AFE-543 | A2FE-3
28 ft? fire test
extinguishing time, seconds, maximum i
fresh water., half strength 45 39 Fé&
e - : th 30 24 30
sea water, half strength 45 40 43
full strength 30 2& 27
gquintuple strength 55 pA 40
burnback time, seconds., minimum
fresh water, half strength 300 390 390
full strength 360 A& S Lo
sea water. half stepath 300 440 4+8o
full strength 360 4545 TO5”
5 qguintuple strength 200 290 4/0
50 ft“fire test
extinguishing time, seconds, maximum 50 L6 2E
burnback time, sec, minimum 360 F80 320
40-sec summation. minimum 320 340 34
.3.4 |Total fluorine., percent [ R7 % O.6/3 7,
5.1.1,14f) Cap removal torgue,
in—-1bs, maximum 50 4o 4¢

SHEE7 r2. of /72
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