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CONCLUSION

on a toxicological evaluation of a health hazard presented by wheat subjected to an
exposure to the combustion products of the aerosol-forming extinguishing
composition

The number of industrial premises protected by the fire suppression systems based on a
new aerosol-forming compositions steadily increases due to a high efficiency and relative
ecological safety of the above compositions.

At present Sc1ent1ﬁc and Production Association “Soyuz has developed a MAG type
aerosol extinguishers based on PT-4 and PT-50-2 acrosol-forming compositions and
designed for the suppression of fires and prevention of explosions of an air-flour mixture
at flour mills and flour factories.

Main ingredients of PT-compositions are potassium nitrate, nitrocellulose, catalysts and
other chemical additives. Extinguishing action is due an excellent fire fighting
characteristics of the aerosol media generated upon ignition of the PT-compositions.

Introduction of MAG aerosol extinguishers into flour mills and flour storages made it
necessary to address some specific medical and biological issues to be solved such as a
possible harmful effects of PT-composition’s combustion products on the quality and
safety of food raw materials and food products.

In the case of flour factories the possible contamination of the food products is due not to
the gaseous aerosol components, which are easily ejected into the upper atmospheric
layers, but solid aerosol components that would settle down and contaminate the surfaces,
including food raw materials (ﬂour), mainly with potassium- and mtrogen—ccntauung
chemicals. _



Health hazard of the flour that had been contaminated with PT-4 composition’s
combustion products at concentrations adequate to those applied in real situations
(100 g/m®) was determined by conducting the following experiments:

1) Investigation of the organoleptic characteristics of the “contaminated™ flour and grain
products baked from it;

2) Chemical analysis of the “contaminated” and “pure” controls samples of wheat flour as
provided by the client - Scientific and Production Association “Soyuz’”,

3) Toxicological experiment on animals of different age groups subjected to a 30-days
feeding with the grain products baked from the “contaminated™ and “pure” flour.

Results of the above research showed the following:

- Appearance of the “contaminated” flour differed from that of “pure” flour - a surface
layer of the flour, subjected to the contamination with PT-composition’s combustion
products, was of grey colour disappearing when mixed with deeper layers. “Pure™ flour
was of normal write colour.

- Grain products baked from the “contaminated” flour had an afien weak odour.

- “Contaminated” flour had higher compared to “pure” content of potassium ( 2400
mg/kg in the upper layer and 1400 mg/kg in the mixed “contaminated” flour, this being
compared with 1040 mg/kg for the “pure”); nitrates - ( 10 mg/kg in the mixed
“contaminated” flour compared to 3.4 mg/kg for the “pure” flour); and nitrites - (0.31
mg/kg in the mixed “contaminated” flour compared to 0.048 mg/kg for the “pure” flour).

It was impossible to evaluate a health hazard of the detected higher levels of the above
chemicals in the “contaminated” flour by referring to a standard maximum permissible
concentration values, since those values had not been found in the official register of the
- USSR Health Ministry “Medical, biological and sanitary standards for the quality of food
raw materials and food products” (State Standards, Moscow, 1990).

However, test results on potassium could be compared with the reference data on
permissible daily intake by human body quoted as a 3300 mg/day. The comparison led to a
conclusion that a consumption of bread baked from the “contaminated” flour ( 0.3-0.5
kg/day potassium content) presented no health hazard for a human.

Similar comparison on the quantities of the other chemicals ( nitrates, nitrites) detected in
the “contaminated” flour resulted in the same conclusion of their harmlessness.

Test results of the toxicological experimenté on animals (results included a variety of
integral, haematological, biochemical and morphological parameters) confirmed the above
conclusion of harmlessness of the flour contaminated with PT-composition’s combustion
products.



Examination of adult test animals in comparison with control animals, that had been fed
with bread made of “pure” wheat, revealed no definite changes in each parameter.
Tolerances were within physiological norms and did not differ from the control figures.

Young animals having higher susceptibility towards toxins showed by the end of 30-est
day an activation of the alanintransferaza enzyme and insignificant increase in the value of
liver’s mass coefficient that is a characteristic symptom for the adaptive mechanisms
tension. Methemoglobinemia as a specific limiting factor for nitrates and nitrites effect was
not observed.

Based on the results of the tests on animals, the following conclusion could be drawn:

Adult animals when fed with the grain products baked from the “contaminated” flour
showed no symptoms of alimentary toxicosis, while the young animals fed with the same
products showed tension of the adaptive mechanisms, however, without developing any of
the pathologic reactions.

Therefore, food raw materials (flour) and food products ( grain products) manufactured
from flour contaminated with the combustion products of PT-composition present no
health hazard for an adult consumer, but do not comply with the sanitary standards for the
organoleptic characteristics - flour has a grey colour and grain products - alien weak
odour. ' :

Based on the undertaken research, the following recommendations for use of flour
subjected to exposure of the aerosol combustion products of PT-composition are being
suggested: '

- Remove upper “contaminated™ layer until flour of a commercial grade appears { visual
control); _
- Use “contaminated” layer for technical purposes or in animal food;

Flour of a commercial grade is permitted for use as a food raw material without any
additional control.
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YTBEPXIAIO

3ameclm~cnb AUpCKTOpa

_ | SAKTMIOYEHAE
0 TOKCEKOJOIHICCKO# OUCHKE CTCHCHR BPEAHOCTH MYKH,
noABepranpuiciica BO3ACHACTBAIO MPOAYKTAMHA CropaHus
a3p0301LOGPAIYIOMEro OrHETYIAIIETO COCTABA

. Yncno NOpOMBINICHHBIX OOBEKTOB, Ha  KOTOPHIX  BHCAPSIOTCH
OTHETYUINTENM, COACPXAIMNE HOBHEC a’po3onbodpa3yioliyie OTrHETYINANME
cocraBEl (AOC), nocToAHHO YBCAWYNBAETCd, YTO OOYCHORICHO, € OMHOMH
CTOPOHBI, MX BBICOKOH 3(P¢deKTHBHOCTHIO, a C JAPYIroH - OTHOCHTCIBLHOM
HKONOTHUECKON 6e3011acHOCTRIO,

B nacrosmee Bpema JIHITO "Coros” paapaﬁo'ra}m a3pO30ABHBIC OTHCTY-
mrreny "MAI™ Ha ocrose AOC IIT-4 n IIT-50-2 pna TyumieHWd MOXapoB H
TIPCACTBPAIIICHAA B3PHBOB BO3NYINHC ~MYSHOM IBUTM Ha TIpCIOpRATHAX II0
XPAHEHHIO H TepepaboTKe 3¢pHA.

OCcHOBHBIMH KOMIIOHCHTAMH, BXoasimiuM#u B penenTtypy AOC coctasoB
T, asnaiorca HATpAaT Kalmng, HHUTPOLICIUTIONO33, KATAaNM3aTOPHl M JOpYrue
xammgeckie Jjobaexu. [lprmpm ormerymamero 3dgekra 3THX  COCTaBoB
3AKMI0YacTCE B TOM, YTO MX TOPCHHE COMpPOBOXAacTca ofpasoBaHHEM
ra3’0a3pO30JIGHOM CMECH, obnmazalome CriocoGHOCTBIO TaCHTh TIaMs. .

Buenpenne aspozompHmX or"erymmrencit "MAIT Ha ofmexTax 1o
XpaHCHHIO W HiepepaboTKe 3cpHa, MMEIOIMX CBOIO CTIEIMPHKY, TOBJICKIO 33
coBolf HcOOXONMMOCTh pElICHMS HOBHIX MEIHMKO-OHMONIOTHUYECKHX IIpoGneM, B
YaCTHOCTH TAKMX, KAK BBISCHCHIE BOZMOXHOTO BPECAHOIO BIMAHHA ITIPOXYKTOB
ropeanst coctapoB IIT Ha xauecTBO B Oe30IIaCHOCTH npo,uosonwmcrmoro
CHIPBSL ¥ TIMIKCBEIX TIPONYKTOB.

B madHBIX CHTyallUsiX OMNMACHOCTHb 3aTPA3HCHMA TIMHICBLIX IIPORAYKTOB
Oyner oOycHoBicHa TIONANAHMEM HE Tra3’000pasHBiX XMMHYCCKHX BEUICCTB
(KOTOpHIC JICFKO SXCKTHPYIOT B BEpXHME CloM aTMocdepH), a TBEpHOH
(paxipm NPONYKTOR CFOPAHMS, OCCAAIOINCH W 3arpAsHAIONCH ITOBSPXHOCTH, B
TOM YHCNIC IPOAOBOJILCTBCHHOE CHPLE (MYKY), KOHICHCHPOBAHHBIM a3p030JIicM,
COCTOSIIAM B OCHOBHOM W3 KA - H a30T-COACPXAITHX COCTHHCHMH. :

CrelieHb OIACHOCTH I 30OPOBRS NMIOACH MYK¥, KOHTAMMHMPOBAHHOM
HpOAyKTaM: cropamia cocTaBoB IIT B KOHIECHTPAIMsAX AfCKBATHHIX TAKOBEIM
TIpH peanbHOM IIPHMCHCHHMM a’pO30ibHBEIX ordHerymmrencii (100 rpamM Ha
xyO.MeTp), onpehensiiach Ha OCHOBaHMH SKCIICPHMEHTAMGHHX  pabor
BKIOYAIOTHMX: '

1) Hayuenme opraHOJICHTHYCCKHX XaPaKTCPHUCTHX "3arpsazHEHHON"™ MKW
¥ xneCHREX H3NCINH A3 Hee;
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2) XuMHKO-aHATATAYCCKHE MCCACAOBalg "3arpsa3HeHHoro” # "wucroro”
- KOHTPONLHOIO 00pa3iioBp MINCHAYHOM MYKHM, IIPCAOCTABICHHBIX 3aKa3uHKOM-
JIHITO "Coio3";

3) Toxcuxonormyecknit 3KCICPUMEHT Ha JaCopaTOpHEIX XHMBOTHRIX
Pa3sHBIX BO3PaCTHBIX TPyIN, ToABepraBmmxca B TedcHuc 30 CyTOK
- CKAPMJIMBAHMIO XJICOHBIMM M3NCITHAMM, BBHIICYCHHBIMM M3 “3arpAsHCHHON ™ M

"qHCTOM" MYKH. _

Pe3ymbTaT MCCNCAOBAaHMSE TIOKA3aMH, YTO:

- BHCHIHWIt BHJ "3arpA3HcHHOM” MYKM OTIHYAICS OT KOHTPONBHOM -
TNIOBEPXHOCTHEI CNOMf MyxH, TIOABCPIaBIUMIACS BO3INCHCTBHIO IIPOAYKTOB
ropeans cocrana IIT, Oma ceporo 1peTa, KXOTOPHI HKcuYesan Tipu
TICPEMEUIMBAHME BEPXHEIO CJIOg € IOCHeayionMM  Gonee  TyGOKMMI,
KOHTPOJIbHas MyKa Ohlia OGHIYHOrO Genoro 1peTa;

- HCIICYCHHBIC W3 ONBITHOTO o6pasna MyKH XjiecOHEIE Hancm AMENHA
TIOCTOPOHHMI cAaDOBEIPAKCHHEIA 3ariax;

- B "sarpgaadenHoil” Myke OOHapyXCHH IOBHIICHHEE 110 CPABHCHUIO
C KOHTpOJEM XOHUcHTpammn kKama ( 2400 Mr/Kr B BepXHEM cJoc
1400 Mr/xr B nepeMecilagHOR “"3arpasHcHHoOM” Myke, npm 1040 mr/xr B
““uypcToii” ) , HMTPATOB - { 10 MI/XT B nepecMeInaHHON ONBITHOH IpoGe =
3,4 Mr/xr B KOHTpOombHOM mpobe) m mmrpaToB (0,31 Mr/Kr B TIepeMelIaHHOM
ontrmoil 11pote n 0,048 Mr/Kr B KoHTpOIMHOM Npobe).

OueHNTH CTCHCHDL ONAcHOCTH BRIARICHHEX IPESHINICHAH B coAepXaHEA
yKa3aHHBIX XOMIIOHETOB B "3arpa3HCHHONH™ MYKE I10 CpaBHCHHMIO ¢ "YHCTOM™
MYKOH HYyTEM COIIOCTABJICHHA X ¢ KpaTepuaMH OesonacHocta (IIAK) e
MPEACTABIUIOCE BO3MOXKHBIM H3-32 MX OTCYICTBAA B O(GMIMAIEHOM JOKYMEHTS
Munznpaa CCCP "Meanko-6HoN0THYECKIe M CaHNTAPHBEIC HOPMEI KauecTBa
TIPOJOBOILCTBCHHOrO CHIphS M IHHIeBHIX npoaykroB” {Mocksa, M3natemsctBo
craHgaproB, 1990 ron).

OnHaxo, M3 COIOCTARJICHHS nonchlmmx PE3YNLTaTOB aHanmm3a ¢
JIATCPATYPHLIMA JAHHEIMA O JOHYCTAMOM CYTOYHOM IIOCTYIUICHMW KaJmisi B
OpTaHW3M 4eJioBeKa, paBHBIM 3300 Mr B CYyTKHM, CTAHOBHTCH OYCBWAHBIM, YTO
riorpebnerme xneGa (0,3-0,5 xr/cyr) W3 "3arpgsHEHHON" MYKH HE MOXET
OKa3aThb BPEHHOTO BOJICHCTBUA HAa YENOBCKA. AHAJIOTHUHEIC COTIOCTABIICHHS,
CliCNaHHBIC II0 APYIMM XHUMHUCCKHM COCOWHCHMSM (HWTpAaThl, HWTDHTH),
ODHapyXeHHBIM B "3arpA3HCHHONW"™ MyKe, IIO3BOJMMAM IIPHMHATH X TOMY X¢

BBIBOY - O Oe3BpcAHOCTH [UIA 9YClOBcKa OOHAPYXEHHHIX KOHMYCCTB
HUTPOCOAWHCHIH.
- HoxrsecpxaermieM Oe3BpeHOCTIA MyKH, KOHTAMHWHAPOBaHHOMK

TIPOJTYKTaMH CFOpaHMg  COCTaBa NT seumiacy #n PEIYIETATH
TOKCHKOJIOTHYECKOI'O 3KCIICpHMCHTIA, BHITOJHCHHOTO Ha '_Jraﬁopa'rop}mx
AHMBOTHEIX € MCNOJNB3CBAaHWEM  LHAPOKOro  HaGopa = MHTETpasbHBIX,
TEMATONIOTHICCKHX, Onoxumumdecknx H  MOpdONOTMYeCcKHX TI0Ka3aTelIeH.
ObcefioBaHMe  B3POCHEIX ITOAONKITHHX XMBOTHBIX, IIPOBOAMBINEECH = B
CPDABHWITCJIBHOM AacCHEKTIe ¢ KOHTPOJLHHIMHM (TIoNydaBIImMy xneG m3 "dmcroi”
MYKH), HE BHISBWJIO JOCTOBEPHRIX HIMCHCHM HW IO ONHOMY IIOKa3aTelo.
OrMevanycy konefarmmd B MX UHQPOBHIX 3IHAYCHMAX, HE BHIXOAAMAC 33
npefennt GUIMONOTITYECKMX HOPM M HE OMIMualolnMecd OT KOHTpons. Y
 MOJIOABIX XMBOTHBIX, XapaKTCPU3yIOIHXCH NOBHIICHHON YYBCTBHTCIILHOCTHIO K
JICHCTBHIO TOKCHKAHTOB, Ha 30-¢ CYTKH OTMCYCHKI: akTHBaumg QepMcHTa
anamymTpancdepassl n HE3HAINTCNHHOS YBEIIMICHNC MACCOBOTO
xoaddHuDMcHTa TICYCHH, YTO XapaKTCPM3YeT HAIIPIXCHHC ANAITTUBHBIX



MCXaHA3MOB. METreMOTNOOMHEMITIO, XAK CHEIM(PHICCKOIO JIMMHTHPYIOUETO
TIOKA34TENA NIPH BOJNECHCTBHA HUTPATOB 1 HUTPHTOB, BHISBHTE HE YIANOCH,

Cheyonarcinilo, NONYICHHRIC B SKCIICPUMCHTE Ha B3pOCHMX XHBOTHEIX
JAHHBIC,CBUACTENLCTRYIOT OO0  OTCYICTBHM  IIDH3HAKOB  ANMMCHTaPHOTO
TOKCHKO3a IIPM MCTIOJIL30BAHHMM B IMHIY X7NeOHBIX MIRCIMH, BHIICYCHHBIX W3
"3arpa3HEHHON” MYKH, B TO BpeMs KaK CKApMIMBAHHE 3THX XC H3NCIHMN
MONOABIM XMBOTHBEIM, HE TIDHMBOAS K Pa3BHTMIO NATOJOTMYCCKHX peaxipif,
CTIOCOOCTBYCT BANIPAKCHHMIO aNANTAIMOHHEIX MCXAHH3MOB.

TaxaMm ob6pazoM, TIPONOBONLCTBEHHOE CHIphe (MyKa) M IALICBHC
TpoAyKTHl (xnAeOHbIC N3NCNANs), ATOTOBNICHHEIE 13 MYKH, KOHTAMAHHPOBAHHOM
npopyxraMy cropamms coctaBa IHT, GezonacHml AIg 300pOBRA  B3POCIIOrO
ToTpeOMTENIEI, HO HE  COOTBETCTBYIOT CAHMTApHRIM HOPMaM  TIO
OPraHONCIITHYCCKIIM XapaKTCpHCTHKAM; MyKa MMECT CCpbiii HETOBapHEIHM BHJ, a
XNeOHRE A3NEHA-TIOCTOPOHHIH cNabOBHpaXCHHENT 3anax.

Ha ocroBaHw# BHTIONHEHHBIX HCCHICKOBaHMI NIPCIDIATAIOTCS CIICAYIOMHS
PCROMCHIALMI 110 MCNONB30BAHMIO MYKW, TONBCPraBOIciics Bo3NeHCTBHIO
Ta30a3pO30AbHONH CMECH NIPOAYKTOB ropeHud coctana IIT:

~YAAJIMTDh BEPXHEGE "3arpASHCHHBIN™ CO#, 1O TIOABICHHS MYKH
"TOBAPHOTO BHAA, pYKOBOI.[CTBYﬂCL anya.rmm XOHTPOJIEM;

~ACTIONBL30BATh " 3arPI3HCHHBIN" c.uoﬁ MYKH IS TEXHHUYECKMX uc.ncﬁ WIH
JiNs CKApM/IHBAaHHUA XUBOTHHIM.

Myxa TOBAPHOTO BHAAA HOIYCKACTCA B KadecTBE IIPONXOBOALCTBCHHOTO

CLIphA 6e3 AOHOAHWTCABHOIO KOHTPONA.

3aB. naGopaTopymeii TOKCHKOAOTHA <“)B.C.Kymnepa

L

Ccpmdam(a'r aKKpeIITaIMn NabopaTopun I'ocxomcaasrmm&auaopom
per. NeCA 13.30 Barpan 1.12.93.
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World statistics reports that approximately 400-500 éﬁcplcsions occur at grain factories
and elevators every year.

Formation of organic dusts and explosion hazards presented by their mixtures with air is
an inevitable part of the production processes at grain factories and elevators.

Probable sources of ignition for such dust-air mixtures are electric arc and/or flame of a
gas burner during arc welding, sparks generated by broken equipment, blow and friction,
static electrical discharge, incandescent surface of the construction elements and the like.

Explosion of dust-air mixture normally results not only in local destruction, but
development and propagation of explosion into all interrelated process areas. '

It is well known that the most effective suppression and prevention of explosion of the
dust-air mixtures could be achieved by the chemical inhibitors introduced into the risk
area.

From this point of view, application of aerosol extmgmshmg systems could be a ready
‘made solution, since aerosol generators ensure rapid formation and delivery of the
extinguishing agent into the risk area and almost instantaneous extinguishment.

Aerosol generators are the most effective in extinguishing fires iﬁvolving flammable
gases and liquids as well as different sorts of plastic materials. Aerosol also shows very
strong inhibiting action towards deflagration and explosion of the dust-air mixtures.

Aerosol-generators of MAGgp type, baving-0.2; 0.5; 1.5; 3.5; 4.5; 6.5 and 8 kg of the
acrosol-forming composition (aerosol element), have been specially developed for the
protection of grain factories and elevators. The following main requirements had to be
met before extinguishing system could be approved for the above application:

- Temperature of the discharged aerosol shall be low enough to exclude the possibility of
ignition of the products, equipment or construction elements. Temperature of
200-260 ° C normally corresponds to the lower self-ignition limit of the dust-air mixture.

- Operation of aerosol generators shall be effected via reliable and flexible means.
Combined operation from thermal, electrical or mechanical impulses shall be considered.

- Aeroso]l shall contain no toxic ingredients that could effect personnel and/or the
product.

- Corrosion effects of the aerosol towards equipment shall be minimal and not
detrimental to its service life.



Technical characteristics of the aerosol generators developed to the above criteria are
shown in Table 2. :

All generators provide average intensity of aerosol delivery from 0.03 to 0.75 kg/s.
Temperature at the outlet does not exceed 260 © C. :

Extensive testing on MAGg - generators had been carned out to evaluate their
extinguishing efficiency, operation under the most severe conditions, corrosiveness and
possible toxicity effect. Some of the test results are given in Table 3.

Tests on extinguishing efficiency and operation under conditions of elevated temperature -
and humidity { thermostatic control of generators at temperatures from 50 ° C to 80 ° C)
resulted in establishing a guaranteed service life. bemg at least 5 yeazs from the
manufacture date.

Tests on corrosion effect of the aerosol on construction materials and equipment showed
no cormrosion on steel, cast iron and corrosion-resistant aluminium alloys (such as A6,
AMg3) and weak corrosion on brass, bronze and high-alloy aluminium compounds
Wiping of exposed parts with a surfactant or mechanical grinding after expostire to the
aerosol is required to exclude eﬂ'ects of corrosion completely _

Chemical analysis of flour subjected to aerosol exposure ( at 100 g/m - aerosol -
concentration and 30 minutes soaking penod) as well as medical tésts on anirnals
subjected to a 30-days feeding with the grain products baked from the contaminated flour
revealed no health hazard to a living organism. Removal of the contaminated layer is
recommended for a further use for technical purposes or in animals food. Flour of deeper
layers could be used as 2 food raw material.

Based on the above test results and investigations, MAGgp generators have been
recommended for the protection of grain factories and elevators.



Technical characteristics of MAG generators of series GP for application at grain factories and elevators

G - GRENADE MODIFICATION
* . UNDER CONDITIONS OF UP TO 5 % UNCLOSBABLE OPENINGS

R T

Generator Protected Aerosol Aerosol Aerosol | Mass of Operation | Dimensions of generator, mm

volume, m' * | element - element- | element- | generator, | time, s :

' dimensions, number of | mass, kg ; kg diameter length
mm elements per
generator | -

MAGg-0.5 |5 86/10-50 1 0.5 2.0 15-10 1.95 '} 200
MAGgp-1.5 15 68/10-35 7 1.5 10.5 8-12 245 205
MAGgp-3.5 35 86/10-50 7 35 15.0 10-15 300 205
MAGgp-4.5 45 68/10-37 19 4.5 35.0 1812 396 215
MAGgp-6.5 65 86/10-36 19 6.5 41.0 ] 10-15 485 170
MAGgp-8.0 | 80 86/10-47 19 8.0 50.5 10-15 | 485 195
MAGgp-0.2 G |2 68/10-35 1 0.2 0.9 5-7 75 160
MAGG-0.5G |5 86/10-50 i 0.5 22 5-10 95 215

AL




Testing of MAG generators of series GP for application at grain factories and elevators

Generator Massinkg | Massin kg Ratio Operation | Average | Appearance of Flame zone, Length of
and and aerosol | time, s intensity { generator’s outer | temperature at aerosol jet, m
composition | composition | element of case after testing | the outlet, ° C
of aerosol of mass/ aerosol
elements cooling cooling delivery,
: elements clement kg/s
. mass
MAGgp-0.5 0.45 PT4 ;090 OC-3 |20 7.9 0.057 paint darkened in the. | No flame zone, 1.5
middie part 1 T=260
MAGqgp-1.5 135 PT4 |[295 OC-3 |218 9.1 0.148 local darkening of No flame zone, |2
| . paint in the middle part } =245
MAGqp-3.5 320 PT4 |[7.05 OC-3 |220 11.5 0.276 local darkening of No flame zone, |3
. L _ ‘ paint in the middle part } T=n31 '
MAGgp-4.5 [4.80 PT-4 |[11.05 OC-3 |230 195 -1 0.505 local darkening of 'No flame zone, |4
o : ' _ o ' ¢ paint in the middle part T=237 -
MAGgp-6.5 {641 PT-4 |[1414 OC-3 |220 11.1 10577 | local darkening of No flame zone, |5
: _ ' ‘ _ | paint in the mid‘dl_c‘ part ) T=248
MAGgp-8.0 85 PT- 1995 0OC-3 [2.35 11.6 0.733 local darkening of No flame zone,
o 50-2 _ _ ‘ | paint in the middle part T=148
MAGg-02G [0.19 PT-4 [040 OC-3 |2.10 5.5 {0,035 | paint darkenedinthe | No flame zone, |1
_ ‘ middle part T=255
MAGg0.5G {046 PT-4 [093 OC-3 |[2.02 178 0.059 | paint darkenedinthe | No flame zone, | 1.5
' middle part T=250
=]
' &
(4]
w




