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(57) Sdng ch& dé cap dén ché pham dap lira, ché€ phdm nay tao ra chat dap lira khi
phan hily & nhiét do cao; ché€ phdm dap lira nay bao gém vat liéu dap lira, ma c6
thé dugc phan hity dé gidi phéng chat c6 céc dac tinh dap lira trong qu4 trinh 1am
néng; lugng cua vat liéu dap lira it nhat bang 80% (tinh theo trong luong); chat
tao né dugc sir dung 1am ngudn nhiét va nguén nang luong trong qua trinh dap
1ta; va muc dich dap ltra dat dugc khi: méi Iira chét tao nd, tao ra lugng 16n chat
dap 1ra tir ch€ phdm dap Ilra khi c¢6 nhiét do cao tao ra do chdy cht tao nd, va
chét dap lira dugc phun ra ciing véi chét tao nd. So sanh véi céc hé dap lira truyén
thong st dung sol khi, h¢ dap lira bang khi va h¢ dap ltra sit dung nuéc, ché phdm
dap lira theo sang ché hiéu qua hon va an toan hon.
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Linh vyc k§ thuit dwgc dé cip

Séang ché d& cap dén linh vuc phong chdy chita chdy, d& cap dén viéc st
dung ché pham dép Iira va vat liéu dép ltra, va cu thé 1a @& cép dén ché phadm dép

lira c6 thé tao ra chit dap lra khi phan hiy ¢ nhiét d6 cao.
Tinh trang ky thuat ciia sang ché

Tir khi Cong udc Montreal Canada nam 1987 dua ra cac muc tiéu cu thé
trong viéc thay thé chit dap lira Halon cho céc nuéc thanh vién, tAt ca cac nudce
trén thé gidi déu nd luc nghién ctru céc cong nghé chira chdy mdi, dat hi¢u qua

dap lira cao ma khong gdy 6 nhiém méi truong.

Hé dap lira bing khi, hé dép lira bing bdt, hé dép ltra bing nudc va cée he
tuong ty, than thién véi mdi truong, duge sir dung rong rdi thay cho chét dap lira
Halon. Co ché dap lira ctia hé dép lua béang khi tro, nhu cacbon dioxit, IG541 va
cac khi twong tu, chu yéu dua trén viéc dap ltra vat ly, nghia 1a khéng ché dap
lira bing cach 1am gidm ham lugng oxy trong vung cd Itra, phuong phap dap lira
nay dé de doa sy an toan clia ngudi trong ving co lira. Hé dap lira bang bot tién
hanh dép ltra qua viéc phun bot dudi ap sudt khi cao cho tiép xtc véi ngon lira
tao ra tac dung khéng ché vat Iy va héa hoc; hé dap lta bang cach phun nudc dat
duoc cidc muc dich kidm soat Itra, han ché ltra va dép tit Itra nhd ba tac dung
ddng thoi cia hoi nudce 1a 1am mat, triét ngudn khong khi va cach ly buc xa

nhiét.

Tuy nhién, cac hé dap lira nay can dugc bao quan & diéu kién ap suét cao,
khong chi can thé tich 16n, ma con c6 nguy co nd vat 1y trong qua trinh bao quan;
tai litu “The Security Analysis of Gas Fire extinguishing System” (Fire Science
and Technology 2002 21(5)) da phén tich cc nguy co rui ro cua hé dép lira bang
khi, va liét ké céc tai nan giy ra do st dung céc hé dép lira bang khi bao quéan &
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ap suat cao.

Trong nhitng nam gén day, di co nhiéu nghién ctru vé cac chit dap lira c6
thé thay thé Halon, trong d6 Nhém Dy 4n Cong nghé Chita chy Thé hé méi
(Next Generation Extinguishing Technology Project Group - NGP) cta Trung
tdm Nghién ctu Kién tric va Phong chay thudc Vién Tiéu chuén va Cong nghé
Quéc gia Hoa Ky (U.S. National Institute of Standards and Technology - NIST)
d3 tién hanh nhiéu nghién ctru thir nghiém dé tim ra chét dap lira méi, quy trinh
bao gdm: 1am néng céc khi nito, cacbon dioxit va CFsH, va sau d6 st dung khi
néng nay dé lam néng cac chét thir nghiém; cac chét thir nghiém nay tiép 6
dugc phan hiy & nhiét d cao, tac dung voi ltra cing véi khi; Qua cac thu
nghiém, nguoi ta phat hién ra rang cac san phim dugc sinh ra do 1am néng va
phéan huy mot s6 chit thtr nghiém co thé cai thién mét cach rd rét tac dung dap
Itra ciia cac khi nito, cacbon dioxit va CF3H (Halon Options Technical Working
Conference, April 2001, Albuquerque, NM, Suppression of cup-burner diffusion
flames by super-effective chemical inhibitors and inert compounds; Combustion
va Flame 129:221-238(2002) Inhibition of Premixed Metan Flame by Mangan
and Tin Compounds, Halon Options Technical Working Conference May 2000,
flame inhibition by feroxen, alone and with CO, va CF;H).

Tuy nhién, cac nghién ctru cia nhém dy 4n da ding lai sau nghién ctu ly
thuyét trong phong thi nghiém, ma khéng c6 cac phat hién ing dung thuc t8
trong cac binh chira chay.

Chét dap ltra dang sol khi hién c6 chi yéu bao gdm cac chat dép lira dang S
va dang K, cac phan tich chuyén siu vé dic tinh dép Itra cho thdy cac nhuoc
diém chu yéu 1a: tht ca cac chét déap lira dang sol khi déu sir dung chét dap lira
tao ra phan Umg oxy héa khir, giai phong mot lugng 16n céc khi va hat hoat tinh,
dé dat duoc muc dich dép Iira hoa-ly két hop théng qua chudi phan tng tach cua
hat hoat tinh va mét lugng 16n khi bao phu triét nguén khong khi. Chét dap lra
dang sol khi c6 thé giai phong mot luong 16n nhiét cing lic véi viée gidi phong
sol khi tir phan tmg d6t chay; dé giam hi¢u qua nhiét d¢ cua thiét bi chita chay
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va sol khi, va dé tranh chéy thtr cip, cAn trang bi mot hé théng 13m mat, diéu nay
khién cho thiét bj chita chay ning hon va cé thiét ké phirc tap, quy trinh k§ thuat
phirc tap va gia thanh cao; vi c6 hé théng lam mat, mdt lugng 16n cac hat hoat

tinh s& thanh bét hoat, va do vy kha ning dap Itra bi giam dang ké.
Ban chét k§ thuit ciia sang ché

Nhim khic phuc céc nhuge diém ctia cac thiét bi dap lira hién c6, va cy thé
13 nhitng nhuge diém von c6 cua cac hé dép lira c6 sir dung sol khi, myc dich
ctia sang ché 1a dé xuat ché pham dap lira khong can phéi bao quan & ap suét cao,

va an toan hon, than thién v4i méi trudng va hiéu qua hon.

Ché phim dép Itra theo sang ché 13 ché phadm dap lira, ma tao ra chit dap
Itra khi phéan hiy & nhiét do cao bao gém: vat liéu dép lira, ma co thé tao ra chét
dap lira khi phan hily & nhiét do cao, trong d6 ham luong vét liéu dap lira 1a 16n

hon 80% (tinh theo trong luong).

Ngoai vat liéu dap lira duge sir dung lam vat liu chinh, va co6 thé tao ra
chit dap lira khi phan hiy & nhiét d6 cao, ché phdm dap lira theo séng ché con
¢6 thé duoc bd sung nhiéu chét phu gia 13 cac chét thuong dugc sir dung trong

linh vuc phong chay chita chay.

Ché phim dap Itra dé tao ra chét dap lira khi phan hity & nhiét d6 cao theo
séng ché co thé ddng thoi dat duogc cic hidu qua sau: thi nhét, ché pham dap lira
c6 thé tao ra chit dap lira nhos nhiét do cao phan hily ¢ thé dugc phan huy dé
giai phong chét dap ltra ngay khi dugc 1am néng, hoan thanh nhiém vu dép Itra
théng qua téc dung khéng ché héa-1y, hoc tic dung khong ché héa-ly hiép dong
clia chét dap lira; thi hai, thong qua tac dung khéng ché cla cac san phédm phan
hity, hiéu qua dap lira cta chit dép lira dugc cai thién hon dong thoi lam giam
kha nang chay lai cta ngudn lira; thi ba, ché phim dap Itra c6 thé hip thu nhiét
mét cach nhanh chéng khi phén hily ¢ nhiét d§ cao, nho vay cd thé 1am giam
nhanh chéng va hiéu qua nhiét do chit tao nd sinh ra, va do d6 lam gidm déng

ké nhiét d6 & voi phun clia thiét bi dap lira va nhiét do clia cac chét dugc phun ra,
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vi thé khéng can thiét phai co thiét bi lam mat nita, va cic nguy co rii ro sinh
chéy thtr cip cling bi loai trir; thir tu, ché phdm dép lira c6 thé dugce tao hinh mot
cach dé dang, va c6 thé duoc sir dung riéng hoic két hop véi chét 1am lanh vat
ly; thr nam, ché pham dép lra co tinh ning 4n dinh, va dé bao quan trong thoi
gian dai; thr sau, ché phdm dép Itra c6 ddc tinh thip hozc khong doc, than thién

v6i moi trudng va ¢ tinh nang uu vigt.

Ché phim dép Itra tao ra chit dap lira khi phén hity & nhiét d9 cao theo sang

ché s& dugc mo ta chi tiét dudi day.

Ché phidm dép lira theo sang ché bao gdm: chét dap lira tao ra chit dap Itra

khi phan hily & nhiét d9 cao, c6 ham lugng 16n hon 80% (tinh theo trong lugng).

Co ché khéng ché lira ctia ché pham dép lira dé tao ra chit dap lira khi phan

hiy & nhiét d6 cao 1a nhu sau:

Ché phém dép Iira c6 thé dugc phan hity dé giai phong chit dap lira & dicu
kién nhiét d0 cao; chét dap lira ¢ thé phan tng véi mot hodc nhiéu géc tr do
trong sb cac gbc tu do O, OH, H can thiét dé tao phan Ung chdy day chuyén véi
cac gbe tu do, qua d6 dap t4t phan tmg chay day chuyén; va ciing c6 thé lam
giam mot phﬁn ham luong oxy nho tac dung vét ly dé khéng ché 1tra, hodc c6
thé ddng thoi tao ra tac dung khéng ché vét Iy va héa hoc dé cung dat dugc tac
dung dép Iira; cung luc, nd ¢ th8 tao ra twong tac hiép ddng véi chét tao nd dé
cai thién hon hiéu qua dép lira cua chit dap lira, va rat ngin dang ké thoi gian

dap la.

Pé bao dam tinh ning dn dinh cta ché phim dép ltra & diéu kién binh
thudng, va dé thuan tién trong bao quén 1au dai, diém néng chay ciia ché phdm
dap Itra sinh chét dap Itra khi phan hily & nhiét d6 cao t6t hon nén 1én hon 100°C,
va c6 thé 1a: vat liéu dap lira trén co s& brom, tetrabromobisphenol A,
tetrabromobisphenol A ete, 1,2-bis(tribromophenoxy) etan, N,N-etylen
-bis(tetrabromophtalimit), dimetyl 4-bromophtalat, tetrabromo phtalic dinatri,

decabromodiphenyl ete, 1,4-Bis(pentabromophenoxy)tetrabromobenzen (nghia
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1a DBDPOB), 1,2-bis(pentabromophenyl) etan, bromo trimetylphenyl indan,
pentabromobenzyl acrylat (nghia la BTMPI), hexabromo-benzen,
pentabromotoluen, hexabromoxyclododecan, N,N’-1,2- etylen-bis(5,6-
dibromonorboman-2,3-dicarboximit) (nghia la DEDBFA), pentabromo
cloroxyclohexan, copolyme styren brom hoa, tetrabromobisphenol A cacbonat
oligome, poly(pentabromobenzyl acrylat) (nghia 1a PPBBA), poly(dibromo
phenylen ete); vat liéu dap ltra trén co sd clo: decloran plus, anhydrit clorendic,
percloropentaxyclodecan, tetraclorobisphenol A, polypropylen clo hoa, clorua
polyvinyl clo hda, vinyl clorua-vinyliden clorua copolyme, polyete clo hoa;
organophospho-based fire-extinguishing material: 1-oxo-4-hydroxymetyl
-2,6,7-trioxa-1-phosphabixyclo [2,2,2] octan, 2,2-dimetyl-1,3-propandiyl
-di(neopentyl glycolato) bisphosphat, 9,10- dihydro-9-oxa-10-
phosphaphenanthren-10 oxit, bis(4-carboxyphenyl) phenyl phosphin oxit,
bis(4-hydroxyphenyl) phenyl phosphin oxit, phenyl phosphat diphenyl sulfon
este oligome; phospho-halogen based fire-extinguishing material:
tri(2,2-di(bromometyl)-3-bromopropyl) phosphat, tri(dibromophenyl) phosphat,
3,9-bis(tribromophenoxy)-2,4,8,10-tetroxa-3,9-diphosphaspiro vong[5,5]-3,9-
dioxit undecan, 3,9-bis(pentabromophenoxy)-2,4,8,10-tetroxa-3,9-
diphosphaspiro vong[5,5]-3,9-dioxit undecan, 1-o0xo0-4-tribromophenyl
oxycacbonyl-2,6,7- trioxa-1-phosphabixyclo[2,2,2] octan, p-phenylen
tetra(2,4,6-tribromophenyl) bisphosphat, 2,2-dimetyl-1,3-propandiyl
-di(neopentyl glycolato) bisphosphat, 2,9-di(tribromo neopentyloxy)-2,4,3,10
-tetroxa-3,9-diphosphaspiro vong[5,5]-3,9-dioxit undecan; nito-based va vét liéu
dép Itra trén co s& phospho-nito: melamin xyanurat, melamin orthophosphat,
dimelamin orthophosphat, melamin polyphosphat, melamin borat, melamin
octamolypdat, tri-hydroxyetyl isoxyanurat, 2,4-diamino-6-(3,3,3-tricloropropyl)
-1,3,5-triazin, 2,4-di(N-hydroxymetylamino)-6-(3,3,3- tricloropropyl-1,3,5-
triazin), phosphat dibazo guanidin, guanidinium dihydro phosphat, guanidin
cacbonat, guanidin sulfamat, ure, ure dihydro phosphat, dixyandiamit,

bis(2,6,7-trioxa-1-phosphabixyclo [2,2,2] octan-1-oxy-4-metyl) hydroxy
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phosphat melamin, 3,9-dihydroxy-3,9- dioxy-2,4,8,10-tetroxa-3,9-
diphosphaspiro vong[5,5] undecan-3,9-dimelamin, 1, 2-di(2-oxy-3,5-
dimetyl-1,3-dioxa-2-phospho heteroxyclic hexyl-2-amino) etan, N,N’-di
(2-0xy-5,5-dimetyl-1,3-dioxa-2-phospho heteroxyclic hexyl)-2,2’-m-
phenylendiamin, tri(2-oxy-5,5-dimetyl-1 ,3-dioxa-2-heteroxyclic hexyl-2-metyl)
amin, phosphonitrilic clorua trime; vat li¢u dép Itra v0 co: amoni polyphosphat,
diamoni hydro phosphat, amoni dihydro phosphat, kém phosphat , nhom
phosphat , bo phosphat , trioxit antimon, nhém hydroxit magie hydroxit,
hydromagnesit, alkalin nhom oxalat, kém borat, bari metaborat, kém oxit, k€m
sulfua, k&m sulfat heptahydrat, nhom borat whisker, amoni octamolypdat, amoni
heptamolypdat, kém stanat, thiéc oxit , feroxen, sat (IIT) axeton, st (III) oxit, sit
(ID)-sét (IIT) oxit, natri tungstat, kali hexaflotitanat, kali hexaflozirconat, titan

dioxit, canxi cacbonat, bari sulfat.

C6 céc vat lidu dap Itra khéc c6 nhiét d6 phan hiy 16n hon 100°C, va c6 thé
phan huiy dé giai phong cac chit dap Itra: natri bicacbonat, kali bicacbonat,
coban cacbonat, k8m cacbonat, k&m cacbonat bazo, mangan cacbonat, sit (II)
cacbonat, stronti cacbonat, kali natri cacbonat hexahydrat, canxi cacbonat,
dolomit, déng cacbonat bazo, ziricon cacbonat, beryli cacbonat, natri
sesquicacbonat, xeri (III) cacbonat, lantan cacbonat, guanidin cacbonat, lithi
cacbonat, scandi cacbonat, vanadi cacbonat, crom cacbonat, niken cacbonat, ytri
cacbonat, bac cacbonat, praseodym cacbonat, neodym cacbonat, samari (III)
cacbonat, europi cacbonat, gadoli cacbonat, tecbi cacbonat, dysprosi cacbonat,
honmi cacbonat, erbi cacbonat, tuli cacbonat, yterbi cacbonat, lutexi cacbonat,
nhdm hydroxyaxetat, canxi axetat, natri bitartrat, natri axetat, kali axetat, kém
axetat, stronti axetat, niken axetat, ddng axetat, natri oxalat, kali oxalat, amoni
oxalat, niken oxalat, mangan oxalat dihydrat, s&t nitrua, natri nitrat, magie nitrat,
kali nitrat, ziricon nitrat, monocanxi phosphat, natri dihydro phosphat, natri
dihydro phosphat dihydrat, monokali phosphat, nhém dihydro phosphat, amoni
dihydro phosphat, k&m dihydro phosphat, manganous dihydro phosphat, magie

dihydro phosphat, dinatri hydro phosphat, diamoni hydro phosphat, canxi hydro
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phosphat, magie hydro phosphat, amoni phosphat, magie amoni phosphat,
amoni polyphosphat, kali metaphosphat, kali tripolyphosphat, natri
trimetaphosphat, amoni hypophosphit, amoni orthophosphit di-hydro, mangan
phosphat, di-kém hydro phosphat, dimangan hydro phosphat, guanidin phosphat,
mudi melamin phosphat, ure phosphat, hydro phosphat metaborat stronti, kali,
axit boric, amoni pentaborat, kali tetraborat-8H,O, magie metaborat-8H,O,
amoni tetraborat-4H,O, stronti metaborat, stronti tetraborat, stronti
tetraborat-4H,0, natri tetraborat-10H,O, mangan borat, k&m borat, amoni
fluoroborat, sit (I) amoni sulfat, nhdm sulfat, nhdm kali sulfat, nh6m amoni
sulfat, amoni sulfat, magie hydro sulfat, nhom hydroxit , magie hydroxit , sat (I1T)
hydroxit, coban hydroxit, bismuth hydroxit, stronti hydroxit, xeri hydroxit,
lantan hydroxit, molypden hydroxit, amoni molypdat, kém stanat, magie
trisilicat, axit teluric, mangan tungstat, manganit, cobanoxen, 5-aminotetrazol,
guanidin nitrat, azodicacbonamit, bdt nylon, oxamit, biuret, pentaerythritol,
decabromodiphenyl ete, tetrabromophtalic anhydrit, dibromoneopentyl glycol,
kali xitrat, natri xitrat, mangan Xxitrat, magie xitrat, déng xitrat, amoni Xitrat,

nitroguanidin.

Ché phim dép lira theo sang ché ciing c6 thé dugc bd sung thém mot sb
chit phu gia khi can, nhu stearat, graphit, dung dich két hop polyme tan trong
nuéce hogic hon hop cta chiing, trong d6 lugng cac chit phu gia nhé hon hogc

bing 20% (tinh theo trong lugng).

M&i thanh phin ctia ché phim dap lira theo séng ché va luong cta ching

t6t hon 1a:
vat liéu dap lira: 80% dén 90% (tinh theo trong lugng),
chét phu gia: 10% dén 20% (tinh theo trong luong).

Ché phim dép Itra theo sang ché c6 thé dugc tao hinh ciu, hinh bong tuyét,
ménh dai, hinh khdi va hinh t5 ong bang cac k¥ thuét tao vién, ép dic, dun va

cac k¥ thuat tuong tu, va co thé dugc xir ly pha bé mit. Tét hon, st dung
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hydroxymetyl xenluloza hodc hydroxyetyl xenluloza lam chét phu bé mit khi
tién hanh xt Iy pht bé m3t. Chit phi bé mat c6 thé cai thién bé mit cia hé hat
thanh pham, ting tinh chiju dung, chéng chdy xu6c va chéng chan dong, va ngin
nglra cac truong hgp nhu ché phdm dép lira bj bot hoa, vén cuc, va chay ra khoi

thiét bi dap ltra trong qua trinh vén chuyén.

Ché phim dap Iira theo sang ché s& dwgc mé ta chi tiét hon dudi day qua

cac phuong an thuc hién sang ché.
MO ta chi tiét sang ché

Lan luot cho 30g ché pham dép lira dugce chuén bj tir vat liéu dép lira va
cac chét phu gia nhu dugc mo ta trong bang dudi ddy vao thiét bj dap lta da
dugc nap 20g chét tao sol khi nhiét dang K, va 14n luot tién hanh céc thir nghiém
dap Itra trong hop thr nghiém dung tich 1m’; tién hanh thir nghiém 1an lugt mdi
nhém mau 3 1én, ghi lai s6 lugng dam lira d& dap duoc va s6 luong con lai chua

dap dugc; cac két qua thir nghiém duoc ghi trong Bang 1.

Céc phuong 4n di chimg 1a: tién hanh c4c thir nghiém dép ltra phan bd sit
dung cac mau thiét bi dap Itra chi dwoc nap 20g chét déap Itra sol khi dang S hoic
chét dép Iira sol khi dang K binh thudng dang c6 trén thj trudng trong cling hp
thir nghiém dung tich 1m®, twong tng thir nghiém 3 14n d6i v6i mdi nhém mau,
ghi lai s6 lugng dam 1ra da dap dugc va sb luong con lai chua dép duogc, va két

qua thtr nghiém duoc ghi trong Bang 1.
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Béng 1. Thanh phén va so sanh két qua thir nghiém

Phuon
Ham luong thanh phin trong cc phuong 4n (phan | gén
Thanh phin tram trong lugong) 6i
chiing
1 2 | 31415 6 | 7| 8 9 |1 ]2
Chat dép lira dang S N
hién c¢6 trén thi truong
Chét dap lira dang K N
hién c¢ trén thi trudng
o | Pentabromotoluen 80 20 25
22 | hexabromoxyclododec 75 5
5§ an
§. igrcloropentaxyclodec 75 10
§' Phenyl diph.enyl 70 10
phosphat oligome
Tri(2,2-di(bromometyl
)-3-bromopropyl) 14 | 20 85
phosphat
Melamin xyanurat 10 | 70
Melamin
orthophosphat 65 10
Guanidin cacbonat 15 10 80
Ure 5 10 5170
= .g) Magie stearat 3 3 125 2 2 2 3 (25] 3
= s
© "a| Natri silicat 1 1 5 4
Chét phi1 bé mit
Hydroxyetyl xenluloza 3 2 1251 2 3 2 2 125 3
So sanh két qua thir nghiém
86 lugng dém lira duoc dap alalslaslalalslsls]alo
tat
4
Luong chua dugce dép tat, % 219 ’ 286 | 3 i’ 32’ 297 ’ 2; ’ 2? ’ 362’ 3{) ’ 476 6,
T

Tinh trang dip lra ghi trong bang trén la két qua cta t6i thiéu ba lan thir
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hon so v6i cac phuong 4n dbi ching 1 va 2.

cho mdi miu, lugng ddm Iira chua duge dap tit 12 gi4 tri trung binh cta ba lan
thr; tir cac sb lidu thir nghiém trong bang trén, c6 thé thiy ring kha ning dap lira
ctia ché phdm dap lira theo cic phuong 4n 1-9 theo sang ché déu vuot trdi so véi
cac phuong an d6i chimg 1 va 2 khi tién hanh thir nghiém dap lira phan bd trong

hop thir nghiém dung tich 1m®, va sb luong dam lira chwa duqé dap t4t déu nho
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Phuong phéap thtr nghiém dugce st dung 1a phuong phép thir nghiém phan
b6 ndng d 7.13 theo GA 499-2004, thir nghiém dép lira dwoc tién hanh trong
hop thir nghiém 1m?®; ndm binh thir nghiém dwoc lam bing thép dugc dat trong
hép thir nghiém; bbn binh nhién liéu twong tmg duoc dit & bdn goc trong khu
vuc thir nghiém, xép xen k& thing dimg va Gp nguoc theo ciip; ngoai ra, mot
binh nhién liéu nita dugc dit bén dudi khu vuc thir nghiém sau mot tim chin.
N-heptan dugc db dﬁy vao c4c binh nhién liéu, va day binh dugc dé nude sach

lam 16p dém.

Céc phuong an cu thé néu trén chi 14 vi du; theo nhitng huéng dan theo
sang ché, ngudi c6 hiéu biét trung binh vé linh vyc k§ thuét twong tng cb thé
thuc hién nhiéu cai tién va bién thé trén co so cac phwong 4an trén; va tit ca
nhing céi tién hodc bién thé s& déu nim trong pham vi ctia sang ché. Ngudi c6
hiéu biét trung binh vé linh vyc k¥ thuét twong tng cin hiéu ring, phin mé ta cu
thé trén day chi duoc st dung véi muc dich 1am sdng t6 sang ché, ma khéng

nham gidi han séng ché.
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YEU CAUBAO HO
1. Ché phim dap Itra, ché phdm nay tao ra chét dap Itra khi phan hiy & nhiét d6
cao, khéc biét & chd, ché phdm déap lira nay bao gbm vat liéu dap ltra, ma co6 thé
dugc phan huy dé giai phéng chét c6 cac dic tinh dip Itra trong qua trinh gia
nhiét; lugng ctia vét ligu dap lura it nhit bang 80% (tinh theo trong luong); chét

tao nd duoc sir dung lam ngudn nhiét va ngudn ning lugng trong qua trinh dap

Itra; va muc dich dap lira dat duoc khi:
moi 1ra chat tao no,

tao ra lugng 16n chét dap lira tr ché phém dap Iira khi stir dung nhiét do cao,

tao ra do lam chay chét tao n, va
chét dap lira duge phun ra cling véi chét tao nd,
chét tao nd 12 chét dap Itra dang sol khi tao nd.

2. Ché phim dap lira theo diém 1, khac biét & chd, vét liéu dép lira la ché phim
¢6 diém néng chay 16n hon 100°C, va c6 thé duge phéan hily thanh chét dap lua.

3. Ché phém dap lua theo diém 1, khac biét & chd, chét tao nd 1a chét dap ltra

dang sol khi tao nd.

4. Ché phdm dap Iira theo diém bét ky trong s& cac didm tir 1 dén 3, khéc biét &
chd, ché phém nay 1a vat liéu dép lira trén co s brom, vét liéu dap Ira trén co s&
clo, vat liéu dép Itra trén co s& phospho hitu co, vét liéu dép Itra trén co s&
phospho-halogen, vt liéu dép lura trén co s& nito va phospho-nito hodc vt liéu

dap Itra vo co.

5. Ché phém dap Itra theo diém 4, khac biét & chd, vat liéu dap Iira trén co sO
brom 13 tetrabromobisphenol A, tetrabromobisphenol A ete,
1,2-bis(tribromophenoxy) etan, tetrabromophtalic anhydrit,
N,N-etylen-bis(tetrabromophtalimit, decabromodiphenyl ete,
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1,4-Bis(pentabromophenoxy)tetrabromobenzen, 1,2-bis(pentabromophenyl) etan,
bromo trimetylphenyl indan, pentabromobenzyl acrylat, hexabromo-benzen,
pentabromotoluen, hexabromoxyclododecan, N,N’-1,2-
etylen-bis(5,6-dibromonorboman-2,3-dicarboximit), copolyme styren brom hda,
tetrabromobisphenol A cacbonat oligome, polypentabromobenzyl acrylat hodc

poly-dibromo phenylen ete.

6. Ché phim dép Iira theo diém 4, khéc biét & chd, vat liéu dép Itra trén co s& clo
14  dechlorane plus, anhydrit clorendic, percloropentaxyclodecan,
tetraclorobisphenol A, polypropylen clo héa, clorua polyvinyl clo héa, vinyl

clorua-vinyliden clorua copolyme hoac polyete clo hoa.

7. Ché phim dép lira theo diém 4, khéc biét & chd, vat liéu dap lira trén co s6
phospho hitu co 13 1-oxo0-4-hydroxymetyl-2,6,7-trioxa-1-phosphabixyclo [2,2,2]
octan, 2,2-dimetyl-1,3-propandiyl-di(neopentyl glycolato) bisphosphat, 9,10-
dihydro-9-oxa-10-phosphaphenanthren-10 oxit, bis(4-carboxyphenyl) phenyl
phosphin oxit, bis(4-hydroxyphenyl) phenyl phosphin oxit hodc phenyl phosphat

diphenyl sulfon este oligome.

8. Ché phém dap lira theo diém 4, khac biét & chd, vat lidu dap lira trén co s&
phospho-halogen 12 tri(2,2-di bromometyl -3-bromopropyl) phosphat, tri(dibromophenyl)
phosphat, 3,9-di(tribromophenoxy)-2,4,8,10-tetroxa-3,9-diphosphaspiro
vong[5,5]-3,9-dioxit undecan, 3,9-di(pentabromophenoxy)-2,4,8,10-tetroxa-3,9-
diphosphaspiro vong[5,5]-3,9-dioxit undecan, 1-oxo-4-tribromophenyl
oxycacbonyl-2,6,7-trioxa-1-phosphabixyclo [2,2,2] octan, p-phenylen
tetra(2,4,6-tribromophenyl) bisphosphat, 2,2-dimetyl-1,3-propandiyl
-di(neopentyl glycolato) bisphosphat hodc 3,9-di(tribromo
neopentyloxy)-2,4,8,10-tetroxa-3,9-diphosphaspiro vong[5,5]-3,9-dioxit

undecan.

9. Ché phim dap lira theo diém 4, khac biét & chd, vat liéu dép ltra trén co s&

nito va phospho-nito 14 melamin xyanurat, melamin orthophosphat, dimelamin
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orthophosphat, melamin polyphosphat, melamin borat, melamin octamolypdat,
tri-hydroxyetyl isoxyanurat, 2,4-diamino-6-(3,3,3-tricloropropyl)-1,3,5-triazin,
2,4-di(N-hydroxymetylamino)-6-(3,3,3-tricloropropyl-1,3,5-triazin), phosphat
dibazo guanidin, guanidinium dihydro phosphat, guanidin cacbonat, guanidin
sulfamat, ure, ure dihydro phosphat, dixyandiamit, bis(2,6,7-trioxa-1-phospha-
bixyclo[2,2,2] octan-1-oxy-4-metyl) hydroxy phosphat melamin, 3,9-
dihydroxy-3,9-dioxy-2,4,8,10-tetroxa-3,9-diphosphaspiro vong|[5,5]
undecan-3,9-dimelamin, 1, 2-di(2-oxy-5,5-dimetyl-1,3-dioxa-2-phospho
heteroxyclic hexyl-2-amino) etan, N,N’-di(2-oxy-5,5-dimetyl-1,3-dioxa-
2-phospho heteroxyclic hexyl)-2,2’-m-phenylendiamin, tri(2-oxy-5,5-dimetyl
-1,3-dioxa-2-heteroxyclic hexyl-2-metyl) amin hodc phosphonitrilic clorua

trime.

10. Ché phim dép Itra theo diém 4, khéc biét & chd, chét dap Itra vo co nay 1a
amoni polyphosphat, diamoni hydro phosphat, amoni dihydro phosphat, kém
phosphat , nhém phosphat , bo phosphat , trioxit antimon, nhém hydroxit ,
magie hydroxit , hydromagnesit, alkalin nhém oxalat, k€m borat, bari metaborat,
kém oxit, kém sulfua, k€m sulfat heptahydrat, nhdm borat whisker, amoni
octamolypdat, amoni heptamolypdat, k&m stanat, thiéc oxit , feroxen, sét (III)
axeton, sat (IIT) oxit, sit (II)-sét (III) oxit, natri tungstat, kali hexaflotitanat, kali

hexaflo zirconat, titan dioxit, canxi cacbonat hodc bari sulfat.

11. Ché phim dép lira theo diém bt ky trong s6 céc diém tir 1 dén 3, khac biét &
chd, ché phdm ndy ciing c6 thé 13 natri bicacbonat, kali bicacbonat, coban
cacbonat, kém cacbonat, k&m cacbonat bazo, mangan cacbonat, st (IT) cacbonat,
stronti cacbonat, kali natri cacbonat hexahydrat, canxi cacbonat, dolomit, déng
cacbonat bazo, ziricon cacbonat, beryli cacbonat, natri sesquicacbonat, xeri (III)
cacbonat, lantan cacbonat, guanidin cacbonat, lithi cacbonat, scandi cacbonat,
vanadi cacbonat, crom cacbonat, niken cacbonat, ytri cacbonat, bac cacbonat,
praseodym cacbonat, neodym cacbonat, samari (IIT) cacbonat, europi cacbonat,

gadoli cacbonat, tecbi cacbonat, dysprosi cacbonat, honmi cacbonat, erbi
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cacbonat, tuli cacbonat, yterbi cacbonat, lutexi cacbonat, nhém hydroxyaxetat,
canxi axetat, natri bitartrat, natri axetat, kali axetat, kém axetat, stronti axetat,
niken axetat, dé)ng axetat, natri oxalat, kali oxalat, amoni oxalat, niken oxalat,
mangan oxalat dihydrat, s&t nitrua, natri nitrat, magie nitrat, kali nitrat, ziricon
nitrat, monocanxi phosphat, natri dihydro phosphat, natri dihydro phosphat
dihydrat, monokali phosphat, nhém dihydro phosphat, amoni dihydro phosphat,
kém dihydro phosphat, mangan dihydro phosphat, magie dihydro phosphat,
dinatri hydro phosphat, diamoni hydro phosphat, canxi hydro phosphat, magie
hydro phosphat, amoni phosphat, magie amoni phosphat, amoni polyphosphat,
kali metaphosphat, kali tripolyphosphat, natri trimetaphosphat, amoni
hypophosphit, amoni orthophosphit di-hydro, mangan phosphat, di-kém hydro
phosphat, dimangan hydro phosphat, guanidin phosphat, mudi melamin
phosphat, ure phosphat, hydro phosphat metaborat stronti, hydro phosphat
stronti metaborat kali, axit boric, amoni pentaborat, kali tetraborat 8H,0, magie
metaborat 8H,O, amoni tetraborat4H,0, stronti metaborat, stronti tetraborat,
stronti tetraborat4H,0O, natri tetraborat'10H,O, mangan borat, kém borat, amoni
fluoroborat, sit (II) amoni sulfat, nhém sulfat, nhém kali sulfat, nhém amoni
sulfat, amoni sulfat, magie hydro sulfat, nhdm hydroxit , magie hydroxit , st (III)
hydroxit, coban hydroxit, bismuth hydroxit, stronti hydroxit, xeri hydroxit,
lantan hydroxit, molypden hydroxit, amoni molypdat, kém stanat, magie
trisilicat, axit teluric, mangan tungstat, manganit, cobanoxen, 5-aminotetrazol,
guanidin nitrat, azodicacbonamit, bt nylon, oxamit, biuret, pentaerythritol,
decabrdmodiphenyl ete, tetrabromophtalic anhydrit, dibromoneopentyl glycol,
kali xitrat, natri xitrat, mangan xitrat, magie xitrat, ddng xitrat, amoni xitrat hodc

nitroguanidin.

12. Ché phédm dap lira theo diém 4, khac biét & chd, ché phdm dép lira nay con
bao gdm chét phu gia v6i lugng nhé hon hogc bang 20% (tinh theo trong lugng).

13. Ché phim dap lira theo diém 12, khac biét & chd, chét phu gia 13 stearat,

graphit, dung dich hén hgp ctia polyme hoa tan trong nuéc hodc hén hop cua
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chung.

14. Ché phdm dap ltra theo diém 12, khac biét & chd, mbi thanh phin cua ché

phim dép lira va lugng ciia chiing 1a:
vét lidu dép ltra: 80% dén 90% (tinh theo trong lugng),
chét phu gia: 10% dén 20% (tinh theo trong luong).

15. Ché phim dap lira theo diém bt ky trong sb cac diém néu trén, khac biét &

chd, ché phim dép lira nay dugc xir ly phil bé mit.
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