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Sir dung chat tao mang tren cv sif he polymer acrylic phan tan trong nuvc de che tao san pham sou ch^m 
chay he nuvc co ham lucmg phat thai hop chat hihi ca de bay hoi (VOC) thap; tac nhan ch|ini chay khong 
chira goc halogel tren ca sd ket hop tac nhan axit hoa APP, tac nhan than hoa PER, tac nhin nor phong 
ME; va cac loai phu gia phan tan, ho trg tao mang, pha bot, nhdm de tai da nghien cmi che tao thanh coi^ 
mang phii cham chay than thien moi tnrdng ung dung phu len cac loai vat li^u de chay nhir san pham 
nhua, go, xop nh^m giam nguy ca dl bdt chay cua \a t lieu. Ket qua thtr nghiem kha nang khang chay 
cua vat lieu sau khi phu mang phu che tao theo tieu ehuan UL94:2010 dat mirc V-0, tbu nghiem kha nang 
khang chay vcri vat lieu xop each nhiet thong thucmg duvc phu mang phu che tao theo tieu chuan ISO 
9772:2012 dat mirc HBE 

Tir khda: mdng phu chgm chdy, mdng phu tnrong phong, VOC thdp. 

Chi so phdn loai 2.5 

Study on producing an environmentally 
friendly flame-retardant coating 

Summary 

Water-based acrylic dispersion is used as binder 
for low volatile organic compounds (VOCs) in 
flame-retardant coatings. By combining three \ 
halogen-free additives: an acid source (such as 
ammonium polyphosphate, AFP), a blowing agent 
(such as melamine, MEL) and a carbon source 
(such as pentaerythritol, PER) with the additives [ 
as: dispersing, coalescent, defoams, the authors ' 
have made successfully an environmentally friendly 
flame-retardant coating for applying on ordinary I 
combustible materials such as plastic, wood, foam 
insulation board. After applying the flame-retardant 
coating, the results showed that the fire protection for 
combustible materials were significantly increased, 
and achieved the requirements of V-0 level according 
to UL94:2010. The test of the fire protection on foam 
insulation board conducted under ISO 9772:2012 
achieved the requirements of HBF level. 

Keywords: flame-retardant coating, intumescent 
coating, low VOC. 

Classification number 2.5 

Dat v§n dl 

Khi xay ra chay no, nhimg do dung bang go. 
nhua, vai, xop rat dl bat lua, san sinh luong nhiet 
cao, Iam phat trien dam chay; tao ra lugng khoi 
Ion gay ngat va giam tam nhin, khien nguoi bi 
nan kho thoat ra ngoai. Voi tinh hinh chay no 
xay ra ngay cang tang nhu hien nay, dac biet la 6 
nhimg toa nha cao tang, cac cua hang, sieu Ihi... 
gay ra nhieu kho khan cho cong tac chiia chay. 
Do do, cong tac phong chay can dugc d5y manh, 
la bien phap chu dong, ca ban va hieu qua nhat. 
Mot bien phap phong chay dirge danh gia cao la 
su dung cac Ioai vat lieu cham chay trong cac 
boat dgng cua din song con ngudi, nham ban che 
den miic thap nhat hau qua do cac vu chay gay 
ra. Mgt trong so vat lieu cham chay dugc su dung 
pho bien tren the gioi la son \"a mang phu cham 
chay. 

Trong ITnh vuc son phu, ben canh van de dam 
bao tinh nang ky thuat cua mang phu thi xu the 
phat trien cac san pham hien nay la phai dam 
bao tinh than thien moi trucmg. Viec su dung cac 
lop phu bao ve tren co so chat tao mang he nuoc 
ngay cang tang do nhung quy dinh ve phat thai 
hgp chat him ca de bay hoi trong son (VOC). 
Son he nuoc la mgt trong nhihig he son co ham 
Iugng VOC thSp, cho phep dap ung ngay ca 
nhimg quy djnh nghiem ngat nhat. Thong thudng 
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son he nuoc co muc VOC thdp ban 200 g/1. Hien nay, 
son he nuoc chi6m khoang 80% cac loai son. 

Tu yeu cku thuc t6 tren, chung toi da tien hanh 
nghien cuu che tao mang phu cham chay than thien 
m6i truang tren ca so nhya he nuac k6t hgp vai cac 
tac nhan chong chay, co kha nang ung dung Ien be mat 
cac san pham de chay nhu do g6, d6 nhua, xop nham 
cai thien tinh chat cham chay ciia san phSm va khong 
anh huang den siic khoe nguai su dung. 

Moi dung nghien cvu 

Nguyen lieu vd hda chdt 

Chat tao mang: tien hanh nghien cuu lira chgn chdt 
tao mang tren 3 he chat tao mang Acrylic pho bien tren 
thi truang la nhii tuang Vinyl Acrylic va vinyl Axetat 
Veova - EMULTEX® 8200 cua Hang Synthomer 
(Anh); nhii tuang d6ng triing hop cua carboxylated 
styrene-butadiene copolymer - Styrofan® 5406 va nhu 
tuong Acrylic nguyen sinh - Acronal A508 ciia Hang 
BASF (Due). 

Phu gia cham chay su dung la he phu gia trucmg 
phong gom 3 tac nhan: tac nhan axit hoa Amonium 
polyphosphate (APP) - la dang APP II co lien kk cheo/ 
nhanh dugc san xuat bai SinoHarvest (Trung Quoc), 
tac nhan cacbon hoa Pentaerythritol (PER) - dugc san 
xuat bai Shandong Xinruida Chemical (Trung Quoc) 
va tac nhan no phong melamin (ME) - dugc san xuat 
bdi Metal & Plastic Co, Nanjing Aoshuo Ltd (Trung 
Quoc). 

Phu gia cai thien tinh chat mang sii dung la phu gia 
trg phan tan Propylen Glycol - PG, phu gia ho trg tao 
mang Texanol va phu gia pha bgt DELSIPOL-PA/120. 

Phuangphdp nghien cuu 

Nghien cim ly thuyet: nghien cuu ca che chay vat 
lieu go, nguyen ly va cac ca che cham chay ciia cac 
loai phu gia cham chay pho bien hien nay nhu phu 
gia he goc halogen, he phu gia goc photpho, he phu 
gia hydroxit kim Ioai va he phu gia goc nita. Tren co 
sd cac nghien cuu Iy thuyet, cac tac gia thuc hien cac 
nghien cuu tham do tren he phu gia ket hgp giira he 
phu gia goc phospho va he phu gia goc nita cho phep 
xac dinh so bg cac gia tri che tao mang phu, ban che 
s6 lugng thi nghiem xa vung toi uu, trong do ty le cac 
eSu tu trong he phu gia cham chay ia quan trgng nhat 
Ch4ng han, khi che tao mang phii cham chay truong 
phong thi ty Ie APP thudng tir 0,4 din 0,7, ty le PER 
tir 0,15 dSn 0,25 va ty Ie ME tir 0,14 den 0,24 [1^3]. 

Nghien cihi thuc nghiem: phuang phap thu nghiem 
[4] theo tieu chu§n thit chay UL94:20I0 phucmg phap 
dimg (tuang duang cac phuong phap thir tieu chuan 
ASTM D3801, IEC 707, hoac ISO 1210). MSu dugc 
giir thang diing va dat nggn lira moi d cuoi mau thii, 
nggn lira dugc duy tri trong 10 s va sau do rdi den dot 
cho den khi nggn lira tren mau thir tat, tiep tuc dot them 
10 s niia roi bo ra; m6i lan thii tren 5 mSu thir (hinh I). 

I 
Hinh 1 phuangphdp ihir nghiem iheo lieu chudn UL94 2010 

Miic yeu cau trong tieu chuan UL94:2010 chia 
thanh 3 mirc cu the nhu sau: 

V-l 

_ _ 

M i u phai kboog dmy qua EO^^um^t t rongbaiEai imSihja 
T o n g l h n ^ a n c h A y l E h d n g i i i ^ q u a S O s d i a l o ^ b ^ S is lu lbl^ 
\ t a u khong diro^ chay UianhnggoLiQ hole chay hong den dau k ^ m i u 
Mau khong ituiTC nho gig[ doi chay hong 

Tong Uioi gian chay khong vuijl qua 2 iOsdhotoaBb9 5 mlu thu 
Mau khong duoc chay Ihanh ogpn lua hoic chay hong den dau k(p mau 

Tong thoi giao chav khong M I ? ! qua 250 s cho loanh^ 5 m l u 1hl> 
Mlu khoDg dupc cMy ihanh ngon lua ho ji: chay hoog den dau kfp m l u 

_ 
Xac dinh do ton hao khoi lugng sau chay: que thir la 

cac thanh bang tre co kich thudc 125x13x5 mm, dugc 
say kho tdi dieu kien khong ddi trudc khi tien hanh 
quet mau thii vdi 2 ldp mang phii; de kho sau 48 h va 
say kho tdi khoi lugng khong doi, can khoi lugng mau 
thir dugc m^ g. Sau do, tien hanh thii chay theo phuang 
phap UL94:20I0 de xac dinh mirc V-0, V-l, V-2. Kit 
thiic qua trinh dot chay, tien hanh can lai khoi lugng 
mau thir dugc m̂  g. Do tdn hao khoi lugng sau chay 
dugc xac djnh bang cong thiic: 

Am = " ^ s ^ . % 

Quy hoach thuc nghiem: qua nghien ciiu ly thuyet 
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va thuc nghiem tham do cho thSy, qua trinh che tao 
mang phu phu thuge vao nhieu yeu to, trong dd yen to 
ty le cac cau tii trong he phu gia cham cha^ anh hudng 
nhieu nhat den tinh cham chay ciia san pham. De so thi 
n ^ i e m khao sat la it nhat ma vln xac dinh dugc cac 
dieu kien toi im vdi ham muc tieu la ty I? tdn hao khoi 
lugng ciia mlu thit chay sau khi phii mang phu nghien 
ciiu la nhd nhat, chiing toi da sir dung bai toan quy 
hoach thuc nghiem, vdi phuang phap dap iing be mat 
(RSM) la mgt phuang phap sii dimg toan hgc va thdng 
ke, dirge ap dung rgng rai de xac dinh anh hudng ciia 
cac yeu to, xac dinh dugc phuang trinh hoi quy dang 
tuyen tinh ho|ic phi tuyen tinh, tir dd xac dmh dugc ty 
Ie, dieu kien toi uu vdi muc tieu neu tren. 

Qua trinh khao sat, phan tich so lieu va tinh toan toi 
tm sir dung phan mem thdng ke Solver-MS Excel va 
phan mem Maple 17.0 de the hien be mat dap iing biSu 
dien su phii thuoc cua cac yeu td nghien ciiu den ham 
muc tieu nghien ciiu. 

Ket qua nghien cvu 

Nghien ciru lua chpn he chdt tgo mdng phu 

Nham tim ra ty le sir dung chat tao mang phu khdng 
mau, sau khi kho vln dam bao kha nang khang chay 
cho vat lieu, nghien ciiu da tien hanh khao sat do trong 
sudt ciia mang sau kho va do tdn hao khoi lugng sau 
thii chay ddi vdi ca 3 loai chit tao mang EMULTEX® 
8200, Styrofan® 5406 va Acronal A508. Kgt qua thii 
nghiem dugc thS hien tren hmh 2 va hmh 3. 

*EMDLTES8 8200 

0/100 1090 12«S 14A« lilil 2080 2S7S 

Hinh 2: khdo sal dnh hudng cia ty li chdt lao mdng den dp Ion hao khoi luang 

Khi fang ty le phu gia cham chay ddi vdi ca 3 he 
chat tao mang thi kha nang ngan chay ciia he vat lieu 
che tao d6u dugc cai thien: vdi ty le phu gia thdp, Idp 
than trucmg ph6ng tao ra cdn mdng, nen kha nang each 
nhiet cdn thip, nhiet huygn qua ldp than va phan huy 
nhiet vat lieu g6 ben trong, nen do tdn hao khoi Iugng 
cua man thir sau khi thii chay cao; khi tang ty le su 
dyng phu gia, ldp than no dat dugc kha nang can nhiet 
tiep xuc vdi vat heu nen, din d^n t6n hao kh6i Iugng 

sau khi thii chay giam xudng, va khi dat miic do can 
nhiet nh3t dinh thi do tdn hao cd giam, nhung khong 
con giam manh; va neu tiep tuc tang ham lugng bgt thl 
mang phu sau khd bi due, khong dam bao tmh trong 
sudt ciia mang phii. Do do, trong qua trinh nghien ciiu, 
chiing tdi l i ^ chgn chat tao mang Acronal A508 vdi ty 
le 16/84 va chit t^o mang EMULTEX 8200 vdi ty Ie 
la 18/82, thu dugc ton hao khdi lugng sau chay th%) 
va do trong sudt cua mang phii khd dam bao yeu cSu. 

Hinh 3: Ihu nghiem dp tmng cua mdng phu sir dung nhfa EMULTEX8200 
sau kho 

Mang phii nay cd the dugc irng dung ngoai trdi, nen 
de nghien cim do ben mang phu, chiing tdi da ti6n banh 
nghien ciiu do ben nudc ciia cac que thu sau khi quet 
cac chat tao mang Acronal A508 va EMULTEX 8200. 
Ket qua nghien cuu dugc the hien trong hinh 4, 

0 0/100 1090 IMS 1*56 16̂ 84 1*82 2040 25/75 

Tyttbot/^^dM 

Hinh 4: khdo sdt anh hudng ngdm nudc den dp ton hao khdt luung 

Tit do thi hinh 4 ta thly, do tdn hao khoi lugng 
cua cac mau thi nghiem sau khi ngam nudc la khong 
dang ke, nhung nhiing mau phu chat tao mang Acronal 
A508 bj phdng dgp va hda trSng. Di6u nay cd thl dugc 
giai thich nhu sau: nhu tuang EMULTEX 8200 la 
san pham dong tning hgp cua vmyl acrylic va vinyl 
axetat veova (hmh 5a). Monomer vmyl axetat veova 
de dang ddng tning hgp vdi vinyl acrylic trong nhii 
tuang, cac ndi doi trong nhdm vinyl cua monomer nay 
se lien ket vdi cac ndi ddi trong nhdm vmyl acrylic 
tao mach polyme dang mang. Nhdm chuc con lai cua 
veova chiia 2 nhdm alkyl Rl , R2 chia ra ngoai, la mgt 

HOC m lam 
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cSu tnic mach nhanh cdng kenh, ky nudc. Nhd cau tnic 
m^ch polyme tao mang c6 kha nang khang nudc va 
kiem cao ban nhieu so vdi nhiing chat tao mang tren 
ca sd acrylic thdng thudng, n6n mang phu dugc tao 
thanh txi EMULTEX 8200 se bao bgc cac hat tac nhan 
chSm chay, bam chac tren n6n vat lieu gd, dau ky nudc 
ciia mach polyme chia ra ngan can khdng cho phan tu 
nudc xam nh^p dS pha buy mang (hinh 5b). Trong khi 
do, chat tao mang Acronal A508 la nhii tuong acrylic 
nguyen sinh, mach polyme chi la mach hydrocabon 
thong thudng, khi ngam nudc he tac nhan cham chay 
de hap phu nudc, Iam phong rgp, gay ra hien tugng hda 
trlng va lam bong Idp mang khdi b6 mat vat lieu dugc 
bao ve. Nhu vay, nghien ciiu lua chgn chat tao mang 
EMULTEX 8200 vdi ty le 18/82 lam chit tao mang dg 
che tao mang phii cham chay. 

fr^ f f f 
Hinh 5 a) monomer vinyl axeial veova, 
b) ca che khdng nudc cua mdng veova 

Nghien ciru thong so cong nghe che tgo mdng phu 

Ket qua khao sat anh hudng cua thdi gian khuay 
va tdc do khuly den do suy giam khdi lugng sau chay 
cua mlu thu cho thly; khi tang toe do khuay thi kha 
nang khang chay ciia mang phu cung tang, cdn toe do 
suy giam khoi lugng sau chay cham, khdng dang ke. 
Mat khac, tdc do khuly anh hudng nhieu den kha nang 
phan tan cua he phu gia, d toe do thap cac hat phu 
gia bi vdn cite va ket tu vdi nhau, anh hudng tdi be 
mat ngoai quan ciia he mang phu. Tir dd, nghien cuu 
chgn tdc do khuay tao he mang phu la 1600 vong/phiit. 
Khi tang thdi gian khuly, kha nang khang chay cua 
mang phu ciing tang, nhung khong dang ke. Neu thdi 
gian khuly chua dii, se anh hudng den su phan tan cac 
hat phu gia vao chit tao mang hoac chua the phan tan 
cac hat huyen phu, lara giam do dong deu cua he phu 
gia, anh hudng den chat Iugng va do ddng nhat cua he 
mang phu; cdn thdi gian khuay tang se lam tang do 
ddng d6u cua he phu gia trong chat tao mang, va khi 
dat mgt khoang thdi gian nhat djnh thi do dong deu 
khdng tang niJa. Tir cac thi nghiem, chiing toi chgn 
thdi gian khuly tao he huyen phu la 60 phiit. 

Nghien cuu lua chpn ty le phu gia cdi thien tinh 
chdt cua mdng 

Cac thanh phan trong mang phii co sire cang be mat 
khac nhau, do do bay hoi cua dung mdi hoac phan iing 
tao lien ket cua cac thanh phan trong mang phii hoac 
mgt vai yeu to khac (thi cong, bui ban trong khdng khi, 
be mat vat lieu phii...). Do vay, mang phu dugc che 
tao de CO cac khuyet tat Iam anh hudng den tinh tham 
my, de ngan ngiia nhiing khuyet tat nay phai diing phu 
gia boat dgng be mat. Ci day, chiing tdi lira chgn phu 
gia Propylen Glycol - PG de cai thien do ddng deu, 
tron lang cua be mat phii, dong thdi tang tinh on dinh, 
chong dong bang va phan gia. 

Ket qua khao sat cho thay, khi tang ham Iugng 
phu gia PG, anh hudng khdng dang ke den kha nang 
cham chay ciia he, nhimg cai thien ro ret do dong deu 
ciia mang phii (hinh 6). De dam bao tinh kinh te cua 
san pham, chimg tdi Iua chgn ty le phu gia PG la 4% 
(so vdi khdi Iugng dung dich chat tao mang) cho cac 
nghien ciru tiep theo. 

Illlllll 
Hinh 6- mdu thir ddnh gid ngoai guan mdng khi quel 

Cac bdt phu gia cham chay dugc phan bo trong he 
chat tao mang phai ddng deu de dam bao kha nang 
ngan chay tren toan bd mang phii. Tuy nhien, qua trinh 
tao mang dien ra nhd su lien ket tao mang ciia chat ket 
dinh va su tao mang nay xay ra cham va chi xay ra d 
mdt khoang nhiet do nhat dinh, vi moi loai nhua co 
gidi ban tao mang khac nhau. Vdi mgt loai nhua nhat 
dinh, neu keo mang d nhiet do ldn ban nhiet do tdi ban 
cua no thi mang se khong hinh thanh, ma chi tao ra mgt 
Idp bgt khong ket dinh vdi nhau dugc. Do do, de md 
rdng gidi ban tao mang va cai thien sir phan bd dong 
deu ciia phu gia, chiing toi sir dung phu gia hd trg tao 
mang Texanol. 

Theo ket qua thuc nghiem, phu gia Texanol anh 
hudng den kha nang lam cham chay cua he chat tao 
mang, nhung lam tang tinh dan hoi ciia mang. Tren 
ca sd tim hieu ve co che hinh thanh mang, chung toi 
nhan thay: nhu tucmg polyme tdn tai nhu nhirng gigt 
vat Ueu ran rat nhd phan tan trong nudc, tren cac vat 
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lieu xdp, nudc va phu gia ket hgp tao mang hda tan 
trong nudc, di chuy6n Ien be mat vat lieu xop; trong 
qua trinh khd ciia mang, cac hat latex se nam sat ban. 
Khi luc dly tren hk mat gigt de giii cac hat tach nhau 
khdng cdn, he nhii mang hi pha vd, neu cac hat nhu 
tuong du mem, chiing se hgp nhat de hinh thanh Idp 
mang; neu cac hat qua thd, qua trinh hgp nhat se khdng 
xay ra, lam mit ldp phu, tao vay hoac bi nat vun. Phu 
gia Texanol cd tac dung nhu mdt chat hoa deo tam thdi 
cho mang polymer trong giai doan hgp nhat cac hat 
nhii de tao mang hen tuc (hinh 7). Trong qua trinh tdi 
uu hda, chung toi chgn ham lugng Texanol la 0,8% (so 
vdi khdi lugng dung dich). 

Pnlymg fhiia ehit h n tlCTtaO mang 

, C ^ bo trg tao n u n g t ao t rong nnac 

^ Bay boi mroc tao mang 

, Tac d o n e cua. rtiSt b o t i c t ao ni»ng 

NDOC v a n n d c fabs t an c h ^ bo trg 

p d u v a o n e n xop 

HiTih 7: cache hmh ihdnh mdng cua he nhU luang polyme 

Ngoai ra, do viec sii dung cong nghe khuay d toe 
do cao, su phan tan ciia he ran vao ldng thudng keo 
theo cac phan tir khi vao he mang phu, tao bgt khi, 
Iam anh hudng den chat Iugng be mat mang. De khac 
phuc hien tugng nay, chiing tdi su dung phu gia pha 
bgt DELSIPOL-PA/120, ket qua thuc nghiem dugc 
the hien trong hinh 8, vdi ty le phu gia pha bgt la 0,8% 
khoi Iugng dung dich la phii hgp. 

Ttl^OK T j I fOJK • • T.V ^ 0.4% 

^ ^ ^ ^ ^ ^ ^ ^ B ^ ^ 
T f l f O ^ ^ Tf^lfiV, T j l f l ^ W T y l ^ M H 

Hmh 8- khdo sal lua chqn ty lephu gia phd boi 

Nghien cun tdi iru hda ty lephu gia chdm chdy 

I>ung dich tao mang phii cham chay gdm; phu gia 
cat thien tinh chit mang (CTM), dung mdi pha loang 
- nudc, nhim cai thien tmh chit thi cong, va hon hgp 
3 phu gia cham chay la; phu gia axit hda Amonium 
polyphosphate (APP), phu gia than hda Pentaerythritol 

(PER) va phu gia phong no Meiamin (ME) De t6i uu 

ty Ie phu gia cham chay, chiing toi da md hinh hoa 

sir anh hudng cua cac yeu td: luang nudc pha loans. 

Iugng dung dich chat tao mang. iuang phu gia .-\PP. 

lugng phu gia PER. luong phu gia ME den tinh ch î 

ngan chay cua mang phu. Phuong phap dugc su dims 

la phuang phap quy hoach thyc nghiem bac hai tam 

xoay [5-7]. Phucmg irinh ham hdi quy bac hai ve ton 

bao khdi lugng sau cha> cua he mang phu nghien ciiu 

nhu sau: 

Y=26,0 .̂9 j - .^94'X. - 1166.x- 1.4"97X.-

Trongdo. X la bien ma the hien t\ le tac nhan cham 

chay APP/hdn hop bgt. X la bien ma the hien t\- le 

tac nhan cham chay PERhdn hop bgt. Su dung phan 

mem Maple 17.0 ta co be mat bieu dien the hien su anh 

hudng ciia t> le phu gia cham chay tdi dd ton hao khoi 

Iugng sau chay khi phu mau len mau thu cua he mang 

phii nghien cuu nhu hinh 9. cap phoi toi uu de che tao 

mang phli the hien trong bang 1 

rflLi 
Hinh 9: bi^tSai jni: hurms cua n le pliu gia 

Bans I Ldp phoi chi la 

o khdi iuung ihi chdi 

Bien mil 

, .V , .x, 

Tl 

APPB 

It-

PER 3 \ 
Cap phoi Ioi ini(°ol 

CTM APP PER .VI 

•0.8 - I J , . ; - . .. 5- : . - : ; ; ;. .n5 : . = N ; 

Nghien cim quy trinh cdng nghe the fao mang 
pha 

Qua trinli thu nghiem cho thay. giai doan phan tan 

he phu gia la giai doan cd y nghia quan trgng trong 

\iec hinh thanh mang phu \"a tao su on dinh cho he. 

Do vay, nhdm nghien cim da tien hanh phan lan he phu 

gia theo 3 qu> trinh khac nhau de tim ra qu> trinh toi 

uu nhat, tao do on dmh cao nhat cho san pham nghien 

ciiu, cu the nhu sau. 
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Quy trinh I: 

TKdullE eOftial 

Quy hinh 2: 

TicnhuiAPP 

^TtciihiDPER 

Fl»ip>pbil>«t lOptiut 

M 

Quy trinh 3: 

Ket qua nghien cuu cac quy trinh tren cho thay, d 
mau Ml , M2 he phu gia cham chay phan tan khdng 
dong deu. Nhu vay, neu phan tan he phu gia vao chat 
tao mang trudc, do chat tao mang co do nhdt cao, nen 
khd hda tan PER, cac phu gia de vdn cue, khong phan 
tan ddng d^u. Vi the, nhdm thuc hien da Iua chgn quy 
trinh 3 de che tao he mang phu nghien ciiu. 

Phdn tich dnh SEM be mat ldp than hinh thdnh 
sau khi tiep xuc vdi ngpn lira 

De cd CO sd dii lieu day du ve ca che cham chay cua 
mang phu sau khi tiep xuc vdi nggn lua, nhom nghien 
cim sir dung hinh anh tir kinh hien vi dien tir de quan 
sat ldp than hinh thanh tren be mat san pham nghien 
Clhl, k6t qua dugc the hien trong hinh 10. 

cau tnic Id kin nhd nhu bgt xdp. Nd giai thich cho ca 
che phan iing mat nudc cua PER tao than va ca che tao 
khi ciia hgp chat melamin trong mgt khoang nhiet do 
phil hgp. Ldp truomg phdng co cau tnic Id xdp nhd, tao 
thanh Idp mang can nhiet, ngan khdng cho nhiet iugng 
tir nggn lira tiep xuc vdi vat lieu bao ve, ddng thdi ngan 
oxy tiep xiic vdi vat lieu nen, Iam giam dang ke kha 
nang lay Ian dam chay khi xay ra hda hoan. 

Sdn xudt vd irng dung thu 

Sdn xudt thu nghiem: de thir nghiem mang 
phii cham chay len cac san pham vat lieu de chay, 
nhdm nghien cuu da san xuat thu nghiem san pham 
MCC-144, kh6i Iugng 200 kg/me theo cap phdi neu 
tren. Sau do, tien hanh kiem tra chi tieu chat lugng ciia 
san pham va so sanh vdi san pham ciing loai co tren thi 
trudng. Ket qua kiem tra chat lugng cua san pham dugc 
the hien trong bang 2. 

Bang 2- ddnh gid linh chal so ven sdn plidm NO-BURN® Original 

T f TenchiUea 9nv\ MCC-liT NaBUKv"* Phmnigpliip 

1 DppH '' '• 

1 Khoi immg ibtlicb gc 

3 TbngiAiiklio G 

- Khobimjt 

- Klu hoan toin 

4 Ham linmg phan kho ' 

5 D9b6ag,i360°titng6 

~ 6 HamhrongVCX: g 

7 Khang chiy iKQgS 

8 Khang chiy phu Ircn xop 

a) Anh SEM Idp than iruang phdng b) Anh SEM be mdl Idp than gd chdy 

Hinh 10- dnh SEM do phong dgi 10 000 - hi mdl mau ihd cdphii 
vd khong phu sau khi ihu chdy theo lieu chudn 

Kha nang bao ve vat lieu nen ciia mang phii phu 
thudc nhidu vao tinh chat vat ly, hda hgc va cau true 
ciia Idp than bao ve hinh thanh sau khi tiep xiic vdi 
nggn luta. Anh SEM chup be mat ldp than truong 
phdng cho thly, cau tnic cua ldp than truang phong 
CO chieu hudng dac ban va ddng deu hon, cd rat nhieu 

6 

1,0B 

!b45' 

10h30' 

30,6 

32 

IS 

Oil miic vo 

TCVNKB26-.2011 

A S ™ D H 7 5 : 2 0 0 S 

TCVN 20961993 

; TCVN 2093-1993 

TCVN210U0fl8 

ISO 17895:2005 

UL94:2010 

icHBF DatmiicHBF 1SO9772-J012 

So lieu bang 2 cho thay, mang phii cua nhom nghien 
ciiu CO cac chi tieu kha tuang dong so vdi san pham 
tren the gidi, tuy kha nang khang bat chay cdn chua 
bang san pham doi chung, nhung van dat tieu chuan 
thir nghiem. Trong thdi gian tdi, nhom se tiep tuc cai 
tien de dat hieu qua chong bat chay cao hon. 

ifng dung: san pham nghien cim MCC-1I4 dugc 
thic nghiem tren van va ket cau go tai 3 cong ty: Co 
phan Tat Phu vdi van san go nhan tao; TNHH go 
Giang (Thach That, Ha Ndi) thir tren van go ty nhien; 
TNHH MTV Vuong Dinh vdi ca san pham go tu nhien 
va nhan tao trong cac cong trinh xay dung (cira sd, cira 
dl va vach ngan...). 

Nhom nghien cim da thir lira mau cho khach hang 
chiing kien va nhan dugc sy quan tam, danh gia cao ve 
tinh nang ciia mang phii. Sau mgt thdi gian iing dung 
thir, cac don vj nay deu nhan xet vdi cac ket qua tot, 
cu the: mang phu cham chay MCC-114 co mau trang 
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siia dong nhat, khi quet len be mat san phSm co mau 
tr^ng, de khd thi khdng mSu, khong gay anh hudng den 
mSu sSc san phSm dugc phu; thi cdng dl dang bang 
each quet, Ian hoac phun may; dung dich mang phu 
khdng cd mui khd chiu, khdng gay anh hudng den sue 
khoe con ngudi; tmh nang chong chay ciia san pham 
da dugc kiem chimg tren thuc te. 

Ke't luan 

Nhom nghien cuu da ch8 tao thanh cdng mang phu 
cham chay than thien mdi ttudng (quy md pilot), vdi 
cac k§t qua thu nghiem rat kha quan. San pham bam 
dinh tdt tren nen xop, g6, nhua, ngan ngua kha nang 
bit chay cua vat lieu khi tiep xiic true tiep vdi nggn 
lira. Chi tieu ky thuat ciia san pham nghien ciiu dap 
ling yeu cau dat ra va cho ket qua tuang duong vdi 
san pham ngoai nhap; quy trinh thi cdng dan gian, phii 
hgp vdi cong tac thi cong cai tao, sira chiia true tiep tai 
c6ng trinb. 

Nghien ciiu da dua ra dugc quy trinh cdng nghe che 
tgo mang phu cham chay d quy md pilot tucmg ddi dan 
gian va cd tinh kha thi cao, co the de dang chuyen giao 
cdng nghe cho cac dan vi san xuat san, do quy trinh 
cong nghe hoan toan phii hgp vdi nhiing day chuyen 
san xuit son phu thong thudng. 

Ve gia thanh, san pham nghien cuu hoan toan cd 
kha nang canh tranh vdi nhiing san pham thuang mai 
cd mat tren thi trudng. Nhd nguyen heu tuang ddi dan 

gian, cd kha nang che tao trong nudc, do do cd flig 
hoan toan lam chu dugc cdng nghe che tao, giam chi 
phi va da dang hda san pham. 
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