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(54) CHE PHAM DAP LUA CHUA HOP CHAT AXIT HUOU CO

(57) Sang ché dé cap dén ché pham dép lira chtra hop chat axit hitu co, trong d6 ché pham
dap ltra ndy bao gdm mot hop chét axit hitu co. Ham luong cta hop chit axit hitu co nay 13
50% hodc hon theo khéi luong, va t6t hon 1a tir 70% dén 90% theo khdi luong. Hop chét
axit hitu co theo sang ché co thé hip thy nhiét va phan huy ¢ nhiét do cao, va giai phong
chat dap lira. Chat dap lira nay co the phan tng, bang céac goc tu do, véi mot hodc nhiéu
gbc tu do O, OHe, He, 1a cac gbc can thiét cho qua trinh dot hoa chat theo vong, qua do
ngan chin duoc qua trinh dot hoa chat theo vong, hodc c6 thé 1am giam ap suit riéng phan
clia oxy bang tac dong vat 1y dé kim ham ngon lira, hodc dat duoc hiéu qua dap ltra bang ca
tac dong (rc ché vat Iy va hoa hoc. Cung luc, hop chat axit hitu co nay dat duoc hiéu qua
hiép ddng cing voi chét tao nd, nhd d6 cai thién hon nita kha ning dap lira ctia chat dap
lira ndy, va lam giam dang ké thoi gian dép tit lua.
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Linh vire ky thuit dwoe dé cap

Sang ché dé cap dén linh vyc ky thuat dap lia bang sol khi, va cy thé
14 dé cap dén ché phim dap lira c6 thé phan huy khi duoc gia nhiét dé tao

ra chat dap lira.

Tinh trang ky thuit ciia sang ché

Tur khi Cong uéc Montreal Canada nam 1987 dua ra cac muc tiéu cu
thé trong viéc thay thé chét dap Itra halon cho cac nudc thanh vién, tit ca
cac nudc trén thé giéi déu nd luc nghién ctru cac cong nghé dap lira mai,
do do, c4c cong nghé dap ltra c6 hi€u qua cao trong viéc dap lira va khong
gy 0 nhiém mdi trudng da tré thanh myc tiéu nghién ciu va phat trién.
Vi céac hé dap Itra nhu hé dap lira bang khi, hé dap lira bang bot, hé dap
lira bang nuéc va cac hé tuong tu khac than thién v6i méi trudng, nén

ching duoc sir dung rong rai dé thay thé chat dap lira halon.

Tuy nhién, tAt ca cac hé dép Itra nay can dugc bao quan & diéu kién
ap suat cao, thé tich bao quan khong chi 16n, ma con ¢b nguy co chay nd
vat ly trong qua trinh bdo quén. Tai liéu “The Security Analysis of Gas
Fire extinguishing Systems” (Fire Science and Technology 2002 21(5))

da phan tich cac rii ro ¢6 theé cd ¢ hé dap lira bang khi, va liét ké cac tai
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nan gy ra do viéc st dung cac hé dép Iira bang khi dugc nén ¢ ap suat

cao nay.

Trong nhitng nim gin day, nguoi ta da va dang nghién ciru cac chit
dap lira khac dé thay thé halon, trong d6 Nhém Dy 4n Cong nghé Chita
chay Thé hé méi (Next Generation Fire Extinguishing Technology
Project Group - NGP) cua Trung tdm Nghién ctru Kién triic va Phong
chay thuc Vién Tiéu chudn va Céng nghé Quéc gia Hoa Ky (U.S.
National Institute of Standards and Technology - NIST) di tién hanh rat
nhiéu nghién ctru dé tim ra cic chét dap lra méi, quy trinh thir nghiém
bao gdbm: dét nong nito, cacbon dioxit va CFsH, va sau d6 1am nong cac
chat thir nghiém bing cac khi c6 nhiét do cao nay, tiép theo cc chat thir
nghiém bi phan huy ¢ diéu kién nhiét d6 cao va cung véi cac khi nay tac
dong 1én ngon Itra. Dya vao céc thir nghiém nay ching t6i nhan thy ring
cac san phdm dugce tao do dbt nong va phan hity mot s6 chét thir nghiém
c6 thé cai thién mot cach dang ké hiéu qua dap lira cuia nito, cacbon dioxit
va khi CF;H (Halon Options Technical Working Conference, 04/2001,
Albuquerque, NM, Suppression of cup-burner diffusion flames by
super-effective chemical inhibitors and inert compounds; Combustion and
Flame 129:221-238(2002) Inhibition of Premixed Methane Flame by
Mangan and Tin Compounds, Halon Options Technical Working
Conference, 05/2000, flame inhibition by feroxen, alone and with CO,

and CF3H).
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Tuy nhién, cdc nghién ctru ciia nhém dy an méi chi trén co sé
nghién ctru 1y thuyét trong phong thi nghiém, chua dugc 4p dung thuc té

trong cac thiét bi dap lira.

Céc chét dap lira dang sol khi hién c6 chii yéu bao gdm cac chét dap
Ira dang S va dang K. Céc phéan tich chuyén sau vé dac tinh dap Itra cia
cac chét nay cho thdy nhiing nhuoc diém chinh cta chung la: tit ca cac
chét dap ltra dang sol khi déu sir dung céc chét dap ltra dé tao ra phén Gng
oxy hoéa khu, lam gidi phong mdt lugng 16n khi va cac hat hoat tinh dé dat
duge muc dich dap lra theo co ché héa-ly két hop thong qua chudi cac
phan tmg tich ctia cic hat hoat tinh va lwong 16n khi phu bao trum dé
cach ly ngudn khong khi. Cac chat tao sol khi c6 thé giai phong cac chét
dap lira tir cac phan tmg dbt chay dong thoi giai phong mét lugng 16m
nhiét. Dé giam mot cach hi€u qua nhiét do cia chét dép lua va sol khi, va
dé tranh chay tht cép, can phai lép dat mot hé théng lam mat, khién cho
cAu tric thiét bi tré nén cong kénh va phuc tap, quy trinh k§ thuét phic
tap va gié thanh cao. Vi c¢6 h¢ théng lam mat, mot lugng 16n cac hat hoat

tinh tré nén bit hoat, va kha ning dp lira do d6 bi giam rd rét.
Ban chat ky thuat ciia sang ché

Pé giai quyét cac van dé k§ thuat néu trén dang ton tai & cic ché
pham dép lira hién c6, ché pham dap lia theo sang ché bao gdom hop chit

axit hitu co c6 hi€u qua dap Itra tot hon va dg an toan cao hon.

Giai phap k¥ thuét s& trd nén rd rang hon qua phan mo ta sau day:
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ché phdm dap lira chta hop chit axit hiru co, khac biét & chd: ché
phdm dép ltra nay bao gdm mét hop chét axit hitu co; trong d6 ham luong
cua hop chét axit hitu co nay 1a 50% hodc hon theo khéi luong, va tdt hon
1a tir 70% dén 90% theo khéi lwong; hop chét axit hitu co theo sang ché
c6 thé hap thu nhiét va phan hiy & nhiét do cao, va giai phong chét dap
Itra, chét dép Iira nay c¢6 thé phan tng, bing cac gbe tu do, voi mot hodc
nhiéu géc tw do O-, OH-, H-, 1a cac géc can thiét cho qua trinh dbt héa
chat theo vong, qua d6 ngan chin qua trinh dét hoa chét theo vong, hodc
c6 thé 1am giam 4ap sudt riéng phan cua oxy bing tac dong vat ly dé kim
ham ngon lira, hodc dat dugc hi€u qua dap Ita b@ing cd tac dong tic ché
vat ly va hoéa hoc. Cung luc, hop chét axit hitu co nay dat duoc hi€u qua
hiép dé)ng cung véi mdt chét tao nd, nhd d6 cai thién hon nita kha nang

dap Itra cia chit dép lira ndy, va lam giam dang ké thoi gian dép tit lira.

Pé cai thién kha ning dap Ita cla vat liéu dép Itra chinh, nghia Ia
ctia hop chét axit hitu co ndy, chat kim ham lira c6 thé dugc bd sung thém
vao ché pham dap lra trén, nghia 13 cht kim ham lira gbc brom, chit kim
ham lira gdc clo, chit kim ham Iira gbc phospho hitu co, chit kim ham lira
gbc phospho-halogen, chit kim ham lira gbc nito va gbc phospho-nito,
hodc cac chit kim ham lira khac, hodc két hop bét ky gifra ching, va dac
biét c6 thé 1a diamoni phosphat, amoni dihydro phosphat, dixyandiamit,
melamin, tetrabromobisphenol A, tetraclobisphenol A, decabromdipheny]l
ete, DOPO, tris(dibromphenyl)phosphat, monomelamin phosphat,

guanidin phosphat, guanidin cacbonat, amoni polyphosphat va céc chét
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tuong tw; trong d6 ham luong ciia chat kim ham Itra trong ché phdm dap
lira 13 dudi 50% theo khdi lugng, hodc cé thé dudi 40%, tot hon 1a dudi
30%, va t6t nhat 13 tir 4% dén 25% theo khdi luong.

Dé cai thién kha nang gia cong dbi voi vat lidu déap Itra chinh, nghia
14 d6i v6i hop chit axit hitu co, c6 thé bd sung thém chit phu gia vao ché
phim dap lira theo sang ché, trong d6 ham luong cua chit phy gia 13 tir
0,1% dén 10% theo khdi luong, t&t hon 1 tir 0,1% dén 5%; chit phu gia
nay c6 thé 1a dung dich ctia hop chét c6 thé tan trong nuéc hodc hdn hop
cua stearat, graphit, va polyme, hodc cling c6 thé 1a mot trong s6 cac chat:
thity tinh 16ng, nhwa phenol, senlac va tinh bét, tlly theo cac diéu kién sir

dung.

C6 thé bd sung thém chit dap Itra phu tro vao ché phim dap lira theo
sang ché v6i ham lugng c6 thé dugc kidm soat tir 0% dén 30% theo khdi
luong, 8t hon 13 tir 4% dén 25%; chit dap Itra phy trg nay co thé duoc
chon tir cac din xudt feroxen hodc feroxenyl, hoic hdn hop cua feroxen
va céc dan xuit cua chung, hoic cling c6 thé 12 mot hoac két hop ciia mot
sO chat sau: mangan cacbonat, ddng cacbonat bazo, mangan cacbonat
bazo, sit cacbonat, kali xitrat, natri xitrat, amoni xitrat, sit amoni xitrat,
natri oxalat, natri oxalat, amoni oxalat, sat oxalat, magie oxalat, mangan

oxalat va dong oxalat.

Hop chit axit hitu co theo sang ché c6 thé 1 axit capric, axit

dodecanoic, axit tetradecanoic, axit hexadecanoic, axit heptadecanoic,
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axit octadecanoic, axit eicosanoic, axit docosanoic, axit hexacosanoic,
axit hentriacontylic, axit dotriacontanoic, axit crotonic, axit oleic, axit
heptadexenoic, axit hexadexenoic, axit hexadienic, axit oxalic, axit
malonic, axit sucxinic, axit glutaric, axit pimelic, axit suberic, axit
sebaxic, axit brasylic, axit hexadecanedioic, cis-axit crotonic, trans-axit
crotonic, axit 2-hydroxypropionic, axit 2-hydroxybutandioic, axit
2,3-dihydroxybutandioic, axit 2-hydroxy-1,2,3-propanetricarboxylic, axit
3-phenyl-2-propenoic, axit 2-hydroxybenzoic, axit 3,4,5-trihydroxy

benzoic, axit benzoic hodc axit metylguanidoaxetic.

Ché pham dap lira bao gém hop chét axit hitu co theo sang ché co

nhitng di€ém uu viét sau:

thi nhat, ché phim dép Itra theo sang ché bao gdbm hop chét axit hitu
co va c6 kha ning giai phong chat dap Itra khi duoc gia nhiét dé phan huy,
dé c6 thé dap tat duoc lta béng tac dong urc ché vat ly hodc hoa hoc, hoac
tac dong uc ché vt ly va hoéa hoc hiép d(‘A)ng clia chét déap lua; ngoai ra,
ché phdm dap lira theo sang ché 1am t5i vu hoa ham lugng cta vat liéu
dap Itra chinh dé phat huy duoc hiéu qua déap lira tot nhit, sao cho hiéu
qué dap Itra duge cai thién dang ké, thoi gian dap tit lra duoc rat ngén va
hiéu qua dép lira ciia ché phdm dap Itra duge cai thién.

tht hai, chét kim ham lira, chét phu gia, va cac chét dap ltra phu trg
khac duogc bd sung vao ché phdm dép lta theo sang ché, qua d6 cai thién

hon nita kha nang dép Ira va kha nang gia cong doi vaoi vat liéu dap loa
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chinh, nghia 13 hgp chét axit hiru co, khién ché phém dap lua on dinh vé

tinh chat va dé dang bao quan trong thoi gian dai.

thir ba, ché pham dap lira theo sing ché thuan tién hon khi sit dung

cung véi chat tao nd 1am nguodn nhiét.

thir tu, khi dugc lam néng, ché phérn dép Iua theo sang ché c6 thé
hép thu nhiét va nhanh chéng phan huy, nhd d6 lam gidm nhanh chéng va
dang ké nhiét do chét tao nd chay sinh ra, va do d6 1am giam déng ké
nhiét & voi phun cia thiét b dép Itra va chét duoc phun ra, nho dé dat

duoc tinh an toan cao.

Mo ta chi tiét sang ché

Céc phuong 4n vé ché phim dap Itra chtra hop chit axit hitu co theo

sang ché s€ dugc md ta dudi ddy kem theo cac vi du thir nghiém:

ché phdm dap Itra chira hop chét axit hiru co, trong dé ham luong
cua hop chét axit hiru co nay la 50% hodc hon theo khdi luong, tot hon 14
tir 70% dén 90% theo khdi luong, va hop chét axit hitu co nay c6 thé
dugc chon tir axit capric, axit dodecanoic, axit tetradecanoic, axit
hexadecanoic, axit heptadecanoic, axit octadecanoic, axit eicosanoic, axit
docosanoic, axit hexacosanoic, axit hentriacontylic, axit dotriacontanoic,
axit crotonic, axit oleic, axit heptadexenoic, axit hexadexenoic, axit
hexadienic, axit oxalic, axit malonic, axit sucxinic, axit glutaric, axit

pimelic, axit suberic, axit sebaxic, axit brasylic, axit hexadecanedioic,
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axit cis-crotonic, axit trans-crotonic, axit 2-hydroxypropionic, axit
2-hydroxybutandioic, axit 2,3-dihydroxybutandioic, axit
2-hydroxy-1,2,3-propanetricarboxylic, axit 3-phenyl-2-propenoic, axit
2-hydroxybenzoic, axit 3,4,5-trihydroxy benzoic, axit benzoic hodc axit
metylguanidoaxetic v.v., va tit ca cac chat ndy c6 thé hip thu nhiét va
phan hity & nhiét do cao dé giai phéng chét dap lira. Chat dap lira nay c6
thé phan tng, bf?mg cac géc tu do, v&i mot hodc nhiéu géc tu do O-, OH-,
H-, 14 cac gdc can thiét cho qué trinh ddt héa chét theo vong, qua do ngin
chan duoc qua trinh dét hoa chét theo vong, hodc c6 thé 1am giam 4p suét
riéng phan cila oxy bing tac dong vat ly dé kim ham ngon Itra, hodc dat
dugc hi€u qua dép lua b::ing ca tdc dong uc ché vat ly va hoéa hoc. Cung
lac, hop chét axit hitu co nay dat dugc hiéu qua hiép ddng cling véi mot
chét tao nd, nhor d6 cai thién hon nita kha nang dap ltra cta chét dép lura
nay, va lam giam dang ké thoi gian dap tit Ita.

Dé cai thién kha nang dap ltra cta vat liéu dédp Itra chinh, nghia la
ctia hop chét axit hiru co, chat kim ham lira c6 thé duge bd sung thém vao
ché pham dap Itra, nghia 14 chit kim ham Itra gdc brom, chit kim ham lira
gbc clo, chit kim ham Itra gbc phospho hiru co, chit kim ham Ita gbc
phospho-halogen, chat kim hdm Ira gdc nito va gdc phospho-nito, chat
kim ham lra v6 co, hodc két hop bat ky gifta chung, va dac biét co thé 1a
diamoni phosphat, amoni dihydro phosphat, dixyandiamit, melamin,
tetrabromobisphenol A, tetraclobisphenol A, decabromdiphenyl ete,

DOPO, tris(dibromphenyl)phosphat, monomelamin phosphat, guanidin
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phosphat, guanidin cacbonat, amoni polyphosphat va cac chit twong tu,
va khong bi gidi han, do do bét ky chit kim ham Itra nao ma khi duoc
trdn voi hop chét axit hitu co nay co thé dat duoc tac dung dép Itra tdt déu
c6 thé dugce sir dung, trong d6 ham lugng ctia chét kim ham lira trong ché
phim dap lira 13 dudi 50% theo khdi luong, hodc c6 thé dudi 40%, tbt
hon 12 dudi 30%, va tt nhat 1a 4% dén 25%, duoc diéu chinh theo céc ty

16 cu thé.

Dé cai thién kha ning gia cong cua vat licu ddp Itra chinh, nghia la
ctia hop chit axit hitu co, chét phu gia c6 thé duoc bd sung thém vao ché
phdm déap lira theo sang ché, trong d6 ham luong ctia chét phu gia Ia tir
0,1% dén 10% theo khdi lugng, t&t hon 14 tir 0,1% dén 5%; chit phu gia
nay c6 thé 1a dung dich cia hop chit c6 thé tan trong nude hodic hdn hop
clia stearat, graphit, va polyme, hodc cling c6 thé 13 mot trong s6 cac chét:
thiy tinh 1éng, nhyra phenol, senlac va tinh bot, tily theo céc diéu kién sir
dung, trong d6 chat phu gia c6 chat két dinh thuong dugc st dung trong
linh vuc nay. N6i chung, ham lugng ciia chét phu gia trong ché pham dap

lira dwoc diéu chinh duéi 15% theo khéi luong.

Chét dap Itra phu trg ¢6 thé duoce bd sung thém vao ché phdm dap
Itra theo sang ché v6i ham luong cé thé duogc kiém soat tir 0% dén 30%
theo khdi lugng, tét hon 13 tir 4% dén 25%; chét dap lira phu trg ndy c6
thé dugc chon tir dn xuét feroxen hodc feroxenyl, hodc hdn hop cia

feroxen va cic din xuat cia chiing, hodc ciing ¢6 thé 1a mot hodc két hop

-10-
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cia mot sO chat sau: mangan cacbonat, dong cacbonat bazo, mangan
cacbonat bazo, sat cacbonat, kali xitrat, natri xitrat, amoni xitrat, sat
amoni xitrat, natri oxalat, natri oxalat, amoni oxalat, sdt oxalat, magie

oxalat, mangan oxalat va dong oxalat.

Vi du thue hién sang ché

65g ché phdm duoc didu ché & dang vién nén dugc cho tuong Ung
vao céc thiét bi dép ltra da dugc nap 50g chét tao sol khi dang K dé thuc
hién thtr nghiém dép Itra theo quy trinh dugc quy dinh tai Khoan 6.3.2
Quy ché GA86-2009 tuong tmg véi mirc dap lira 8B. Két qua thir nghiém
dugc ghi trong Bang 1, va 50g chét tao sol khi dang K hi¢n ¢ trén thi

truong dugc st dung trong vi du dbi ching.

-11-
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YEU CAU BAO HQ
1. Ché phim dap lira bao gdm hop chét axit hitu co; ham luong cia hop

chit axit hitu co ndy 14 50% hozc hon theo khéi luong;

ché phém dap lira nay con bao gém chét tao nd, chét tao nd ﬁéy duoc
stt dung nhu mot nguf‘)n nhiét va nguén nang luong cia ché phém dap lua;
va muc dich dép ltra dat dugc bé‘mg cach: danh ltra chét tao nd, va ché
phim déap lira thuc hién phan tmg phan hiy va tao ra mot luong 16n chét
dép lva & diéu kién nhiét do cao sinh ra do chét tao nd chéy, va chét dap

Itra dugc phun ra tir voi phun cung véi chat tao nd.

2. Ché pham dap lira theo diém 1, trong d6 ché phdm dap lira con bao
gém chét dap Itra phu trg; chét dap Ita phu trg la mot trong sb cac chat:
xitrat, oxalat, cacbonat, din xuét feroxen hodc feroxenyl, va ham lugng
ctia chung 13 16n hon 0, va nhé hon hodic bing 30% theo khéi lugng.

3. Ché pham dap lira theo diém 1, trong d6 ché phdm dap Itra con bao
gdm chét kim ham lira; ham luong cta chit kim ham Itra 13 16n hon 0, va
nhé hon hoic bang 50% theo khdi luong.

4. Ché pham dap lira theo diém bt ky trong s cac diém tir 1 dén 3, trong
do ché pham dap lira con bao gdm chét phu gia; ham luong ctia chit phu
gia 12 0,1% dén 10% theo khéi luong.

5. Ché pham dap Itra theo diém 4, trong d6 chat phu gia 13 dung dich cta

hop chit co thé tan trong nudc hodc hdn hop cua stearat, graphit, va

-15-



29454

polyme, hodc 13 mét trong sd cac chat: thuy tinh 16ng, nhwa phenol,

senlac va tinh bot.

6. Ché pham dap Iira theo diém 4, trong d6 hop chét axit hiru co nay 1a
axit capric, axit dodecanoic, axit tetradecanoic, axit hexadecanoic, axit
heptadecanoic, axit octadecanoic, axit eicosanoic, axit docosanoic, axit
hexacosanoic, axit hentriacontylic, axit dotriacontanoic, axit crotonic, axit
oleic, axit heptadexenoic, axit hexadexenoic, axit hexadienic, axit oxalic,
axit malonic, axit sucxinic, axit glutaric, axit pimelic, axit suberic, axit
sebaxic, axit brasylic, axit hexadecanedioic, axit cis-crotonic, axit
trans-crotonic, axit 2-hydroxypropionic, axit 2-hydroxybutandioic, axit
2,3-dihydroxybutandioic, axit 2-hydroxy-1,2,3-propanetricarboxylic, axit
3-phenyl-2-propenoic, axit 2-hydroxybenzoic, axit 3,4,5-trihydroxy
benzoic, axit benzoic hodc axit metylguanidoaxetic.

7. Ché pham dap It theo diém 6, trong d6 ham lugng ctia hop chit axit
hiru co nay t6t hon 13 tir 70% dén 90% theo khdi lwong.

8. Ché pham dép lia theo diém 3, trong d6 chat kim ham lira 13 chit kim
ham Iltra gbc brom, chét kim ham lira gbc clo, chat kim ham lira gbc
phospho hitu co, chat kim ham hira gbc phospho-halogen, chat kim ham
lira gbc nito va gdc phospho-nito, cac chat kim ham lira khéac, hodc két
hop bt ky gitta ching.

9. Ché phim dap lira theo diém 8, trong d6 ham lwong ciia chat kim him
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Itra 13 16n hon 0 va nhé hon 30% theo khéi luong.

10. Ché pham dap lira theo diém 1, trong d6 ché phim dap lira con bao

gém:
chét dap Itra phu trg v6i lugng 4% dén 25%;
chat kim ham lira v6i luong tir 4% dén 25%;

chét phu gia véi luong tir 0,1% dén 5%.
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