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Khoa hoc Ky thuat va Céng nghé

Nghién ciiu ché tao mang phu cham chay than thién moi trudng
Lé Cao Chién". Trinh Minh Dat, Lé Thi Song Ha, Vii Ngoc Quy
Trung tam Vi liéu hint eo va héa pham iy dyng. Vign Vat ligu xdy dumg

Negay nhin bi 2.7.2015, ngay chuyén phan bién 17.7.2015, ngay nhn phan bién 15.9.2015. ngay chip nhin ding 23.9.2015

Sir dung chit tao mang trén co sé hé polymer acryl lic phan tan trong nwre dé ché tao san phim som chim

chdy he nuéc ¢6 ham lrong phat thai hop chit hiru co dé bay hoi (VOC) thap; tic nhin chim chiy khong
chira gbc halogel trén co sér két hu‘p tic nhin axit hoa APP, tic nhan than héa PER, tic nhan n& phong
ME; va cac loai phu gia phan tan, hd tro tao mang, pha bot, nhém dé taida nghién ciru ché tao thanh cnng
mang phu cham chdy thin thi¢n méi trudng img dung phu 1én céc loai vat ligu d& chiy nhwr san phém
nhura, gb, xbp nhim gidm nguy co d€ bit chay cda vit liéu. Két qua thir nghi¢m kha ning khéng chay
cia vét lidu sau khi phi mang phi ché tao theo tiéu chuin UL94:2010 dat mirc V-0, thir nghiém kha ning
khang chay voi vit liéu xop cach nhiét thong thuong duge phi mang pha ché tao theo tiéu chuin ISO

9772:2012 dat mir¢c HBF.

Tir khéa: mang phii cham chdy, mang phii tricong phong, VOC thip.

Chi 56 phin 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
I

flame-retardant coatings. By combining thre

halogen-free addmves an acid source (such as

h I

P APP), a blowing agent
(such as melamme, MEL) and a carbon source

(such as pentaerythritol, PER) with the additives |

as: dispersing, coalescent, defoams, the authors
have made tally friendly

y an envir

flame-retardant coating for applying on ordinary 5

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

lation board cond d under ISO 9772:2012
achieved the requirements of HBF level.

Keywords: flame-retardant
coating, low VOC.

Classification number 2.5

coating, intumescent

*Tie gia lién hé: Email lecaochien@gmail.com

’:mg‘vﬁ Nam 6(7) 7.2016 a0

Dat van dé

Khi xay ra chay 16, nhimg dé ding bing gd.
nhua, vai, xop rat dé bit lira, san sinh lugng nhiét
cao, lam phat trién dam chay; tao ra lugng khéi
16m gay ngat vi giam tam nhin, khién ngudi bi
nan khé thoat ra ngoai. V6i tinh hinh chay nd
Xay ra ngay cang tang nhu hién nay, dic biétla ¢
nhimg toa nha cao tang, cée cira hang, siéu thi...
gay ra nhiéu kho khan cho cong tac chira chay.
Do dé, cong tac phong chay can dwgc diy manh,
1 bién phap chi déng, co ban v hiéu qua nhat.
Mot bién phap phong chay duoc dénh gid cao la
sir dyng cac loai vat liéu cham chay trong cic
hoat déng cuia doi song con ngudi, nhim han ché
dén mirc thap nhét hau qua do cac vu chay giy
ra. Mgt trong s6 vat ligu cham chay duge sit dung
phd bién trén thé gii 1a son v mang pha chim
chay.

Trong linh vire son phi, bén canh van dé dam
bao tinh nang k¥ thujt cia mang phi thi xu thé
phat trién céc san pham hién nay 1a phai dam
bao tinh than thién maéi trudmg. Viéc sir dung cac

[ 16p phu bao vé trén co so chit tao mang hé nude

ngay cing tang do nhimg quy dinh vé phit thai
hgp chit hiru co dé bay hoi trong son (VOC).
Son hé nude 1a mét trong nhimg hé son co ham

nhimg quy dinh nghiém ngat nhat. Thong thuéng

[
I
F lugng VOC thép, cho phép dap img ngay ca
]
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Khoa hoe Ky thuat va Céng nghé

son hé nuée co mirc VOC thip hon 200 g/I. Hién nay,
son hé nuée chiém khoang 80% céc loai son.

Tir yéu cau thuc té trén, ching t5i da tién hanh
nghién ciu ché tao mang phu chim chdy thin thién
mdi trudng trén co s¢ nhya hé nude két hop véi cic
tdc nhan chong ¢hdy, ¢6 kha néng img dung lén bé mt
céc san pham dé ' chay nhu db g6, do nhya, x6p nhim
cai thi¢n tinh chét cham chéy ctia san phim va khong
anh huong dén sire khoe ngudi sir dung.

Noi dung nghién ciu
Nguyén ligu va héa chit

Chét tao mang: tién hanh nghién ctru lua chon chit
tao mang trén 3 hé chat tao mang Acrylic phé bién trén
thi tnrong 14 nhii twong Vinyl Acrylic va vinyl Axetat
Veova - EMULTEX® 8200 cia Hang Synthomer
(Anh); nhil twong dong tring hop cua carboxylated
styrene-butadiene copolymer - Styrofan® 5406 va nhii
twong Acrylic nguyén sinh - Acronal A508 cua Hang
BASF (birc).

Phu gia chim chay sir dung la hé phu gia truong
phéng gom 3 tic nhan: tic nhan axit hoa Amonium
polyphosphate (APP) - 12 dang APP I1 c6 lién két chéo/
nhanh duge san xudt boi SinoHarvest (Trung Quéc),
tac nhan cacbon héa Pentaerythritol (PER) - dugc san
xuat boi Shandong Xinruida Chemical (Trung Quoc
va tic nhan n& phong melamin (ME) - dugc san xuit
boi Metal & Plastic Co, Nanjing Aoshuo Ltd (Trung
Quédc).

Phu gia cai thién tinh chit mang sit dung 14 phu gia
trg phan tin Propylen Glyeol - PG, phy gia hd trg tao
mang Texanol va phu gia pha bot DELSIPOL-PA/120.

Phuong phdp nghién ciu

Nghten cru Iy thuy. ot nghién clru co ché chay vat
ligu gb, nguyén 1 va cic co ché cham chéy cia cac
loai phu gia chdm chay phé bien hién nay nhu phu
gia hé gde halogen, hé phu gia goc photpho, hé phu
gia hydroxit kim loai va h‘e phu gia goe nito. Trén co
s¢ cac nghién ciru 1y thuyét, cdc tac gia thuce hién cic
nghién ciru tham do trén hé phu gia _két hop giira hé
phu gia gbe phospho va hé phu gia goc nito cho phep
xac dinh so bo cac gia tri che tao mang phu, han ché
56 luong thi nghi¢m xa ving t6i wu, trong do ty 1¢ cic
céu tir trong hé phu gia chim chay Ia quan trong nhit
Chang han, khi ché tao mang phu chiam chiy truong
phéng thi ty 1¢ APP thuong tir 0.4 dén 0,7, ty 1¢ PER
tir 0,15 dén 0,25 va ty 18 ME tir 0,14 dén 0,24 [1-3].
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Nghién ciru thuc nghiém: phuong phép thir nghiém
[4] theo tiéu chuén thir chay UL94:2010 phuong phap
dimg (twong duong cic phuong phap thir tiéu chuin
ASTM D3801, IEC 707, hoic ISQ 1210). Mau dugc
giir thing dimg va dat ngon lira méi & cudi mau thir,
ngon lira dugce duy tri trong 10's va sau d6 roi den dot
cho dén khi ngon lira lren mau thir tit, tlep tuc dét thém
10 s nira ré1 bo ra; mdi lan thir trén 5 méau thir (hinh 1).

Hinl | plucang phap the nghiém theo néu chuan UL94 2010

Mtrc yéu céu trong tiéu chuén UL94:2010 chia
thanh 3 mirc cy thé nhu sau:

Vo * M phai khoagchay qua 105 sau m rong hai lin mds lua
» Tong thon gian chiy khong vrot qua $0s cho todn b § miuth
» Mau kbong duge chay thanhngon Ira hode chay héng dén ddu kep mdu
* Mau khong duoe nho givr ot chay bong
« Khong ¢ miu nao ¢bay hong Ivu L qua 305 sau khibo lira mébr
va » Mau pha: kbong chay qua 30 § 53U M1 wong bay Lia mér haa
+ Tong thon man chay khang vugt qua 250 5.¢ho toanbé § miu th
+ Mo khag duoe chay thashagen lva hodc chay héng dén d3u ksp méu
 Miu khong duoc ahio Zot 40t chiy bong.
« Rhiéng co mdu nao chay hong hinu Ly qua 60 s sau ki bo lim md
* Miu phas khdngchay qua 30 s sau mol trong hai lin mér e
1o g2 chay khong vugt qua 250§ cho foanb) § mau thir

khongdups chay thashngon iva hieds chay hong dén dau kep miu
# M co thé nho mot 461 chay béng
+ Knong co mhu ndo cbay béagluw Ly qud 605 sau ki bé 1va il

Xac dinh d6 ton hao khoi luong sau chiy: que thir la
céc thanh bang tre co kich thude 125x13x5 mm, dugc
sy kho t6i dicu kién khong déi trude khi tién hanh
quét mau thir véi 2 1ép mang phi; dé khd sau 48 h va
siy kho tai khoi lugng khong doi, can khéi lugng mau
thir duge m, g. Sau do, tién hanh thi chiy theo phuong
phap UL‘M 2010 dé xéac dinh mire V-0, V-1, V-2. Két
thiic qué trinh ddt chay. tién hanh can lai khm luong
mau thir duge m, g Do ton hao khéi lugng sau chay
duoc xac dinh bang cong thirc:
my m1= o

Am =

mg

Quy hoach thue nghiém: qua nghién ctru 1y thuyét
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Khoa hoc Ky thuat va Cang nghé

va thye ughi¢m thim do cho théy, gua trinh ché tao
mang phu phu thude vao nhiéu yéu to, trong d6 yéu td
ty 1¢ céc céu tir trong hé phu gia chim chiy anh huong
nhiéu nhét dén tinh chim chay ciia sdn phim. Pé sb thi
nghiém kh3o sit 13 it nhét ma vén xic dinh dugc cac
diéu ki¢n t6i ru v6i bam muc tiéu 1 ty 1§ ton hao khoi
lwong cita mau thir chiy sau khi phit mang phi nghién
ciru 3 nhé nhét, chung t0i dd sir dung bai todn quy
hoach thuc nghiém, véi phuong phap dap img bé mat
(RSM) 13 m6t phmmg phap Sir dung todn hoc va thong
ké, duge dp dung réng tdi dé xAc dinh anh huéng cia
cdc yeu 10, xdc dinh dugc phuong trinh héi quy dang
tuyen tinh hodc phj tuyén tinh, tir 46 xac dinh dige ty
18, didu kién 15i wu véi muc tiéu néu trén.

Qué trinh khio sit, phén tich 56 lidy v tinh todn t1
1 sir dung phin mém thong ké Solver-MS Excel va
phan mém Maple 17.0 dé the hlenbe mit dap img biéu
dién sy phu thuée cua cée yéu té nghién ciru dén ham
muc tiéu nghién ciu.

K&t qua nghién ciu
Nghién cicu lya chon hé chit tge mang phii
NEém tim ra ty 1€ sir dung chét tao mang phit khéng
mau, sau khi khé vn dim bao kha ning khing chay
cho vat li¢u, nghién ci 85 tiéa hanh khdo sét db trong
subt cla ming sau kho va 48 ton hao khbi lugng sau
thit chay dbi vdi ¢4 3 loai chit tao mang EMULTEX®

8200, Stytofan@ 5406 va Acronal A508, Két qua thir
nghiém duge thé hién trén hinh 2 v hinh 3.
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Hinh 2: khéo sit dnh lning cia ty 4¢ chat tao mang dén 5 16n hao khd lemg

Khi ting ty 1€ phu gia chim chiy dbi vei ca 3 hé
chét tao méng thi kha ndng ngin chay cia hé vat licn
ché tao déy duoc cai thién: vot ty 1€ phu gia thip, lop
than truong phong t30 ra con méng, nén khd ning cach
phiét con thap, nhiét truyén qua 16p than va phan hiy
nhiét vat ligu g8 bén trong, nén @6 tén hao khéi lugng
ciia mau thir sau khi thir chdy cao; khi ting ty 18 st
dung phu gia, 16p than n0' dat dwgce kha ning can nhigt
tiép xic véi vat ligu nén, din dén tn hao khéi Iugng
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sau khi thir chay giam xuoug. va khi dat mixc 4§ can

nhiét nhét dinh thi d6 t6n hao ¢6 giam, nhumg khong
con gidm manh; va néu uep tuc 1ing ham hrong bot thi
mang phi sau kho bj duc, khéng dam béo tinh trong
sudt ciia mang phi. Do d6, trong qué trinh nghién cir,
ching t8i lwa chon chéit tao mang Acronal A508 véi ty
18 16/84 va cht tao mang EMULTEX 8200 vgi ty i§
12 18/82, thu duoc tbn hao khéi lugng san chiy thap
va do trong sudt cila mang phii khé dam béo yéu ciu,
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Hink 3: thtr nghiém d5 trong cua méng phu sic dung nhwa EMULTEX 8208
sau khd

Ming phii ndy c6 thé dwoc ing dung ngoai tréi, nén
dé nghién cira d6 bén mang phi, ching 16 ¢ tién hinh
nghién cu 46 bén pude cia céc que thir sau khi quét
cdc chit tao mang Acronal A508 va EMULTEX 8200,
Két qua nghién ciru duoe thé hién trong hinh 4.
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Hinh 4: bhio 36t anh hung ngim muie dén d5 rén hao khd) luomg

Tix 38 thi hinh 4 ta théy, 46 t6n hao khéi luong
cia céc mAu thi ng,h.lem sau khi ngdm nudc Ja khong
dang ké, ahung nhimg miu phit cht tao mang Acronal
A508 bi phdng dp va héa tring. Diéu niy c6 thé dugc
gidi thich nhur sau; nhi tvong EMULTEX 8200 13
sén phim dbng tring hop cia vinyl acrylic va vinyl
axetat veova (hinh 5a). Monomer vinyl axetat veova
dé dang ddng tring hop véi vinyl acrylic trong nhi
twong, céc ndi ddi trong nhdm viny! clia monomer nay
s lign két véi cac ndi d5i trong nhém vinyl acrylic
tao mach polyme dang mang. Nhém chire con lai cia
veova chira 2 nhom alky] R1, R2 chia ra ngoai, 12 mét
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¢au tric mach nhanh cong kénh, ky nuée. Nhe cau tric
mach polyme tao mang c6 kha nang khing nuée va
kiém cao hon nhiu so véi nhimg chit tao mang trén
co s& acrylic thong thudmg, nén mang phi duoc tao
thanh tir EMULTEX 8200 s& bao boc céc hat tac nhan
chdm chay, bim chéc trén nén vét liéu g8, dau ky nuée
ctia mach polyme.chia ra ngan can khong cho phén tir
nuée xam nhip dé pha hiy mang (hinh 5b). Trong khi
d0, chat tao mang Acronal AS08 la nhii twong acrylic
nguyén sinh, mach polyme chi 1& mach hydrocabon
théng thudng, khi ngdm nwde hé tac nhan cham chay
dé' hap phy nurre, lam phdng rop, gdy ra hién tugng hoa
tring va lam bong 16p mang khoi bé mit vit lidu duoc
béo vé. Nhu vy, nghién ciru Iwa chon chat tao mang
EMULTEX 8200 véi ty 18 18/82 lam chét tao méang dé
ché tao mang pha chim chay.
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Hinh'5 @) monomer vinyl axeat veova,
b) cor ché khang nwic cia ming veova

Nghién ciru thong b cong ngh¢ ché tgo mang phii

Két qua khao sat anh huong cia thoi gian khudy
va tbe d¢ khudy dén db suy giam khéi luong sau chay
ciia mau thir cho thiy: khi ting téc d6 khudy thi kha
ning khéng chdy cia mang phu cling tang, con toc do
suy giam khéi lrgng sau chay chdm, khong dang ké.
Mat khic, téc d6 khudy anh huéng nhiéu dén kha nang
phén tan cia hé phy gia, & téc do thap cac hat phu
gia bi von cuc va két tu véi nhau, anh huong téi bé
mat nguax quan cta hé mang phu. Tir do, nghién ciru
chon téc @ khudy tao hé mang phu la 1600 vong/phut.
Khi tang thoi gian khudy, kha ning khang chay clia
mang phu ciing tdng, nhung khong dan;, ké. Néu thoi
gian khuly chua du, s& anh hudng @én sy phan tén cic
hat phu gia vao chét tao mang hodc chua thé phan tin
c4c hat huyén pha, lam giam d6 dong déu cia hé phu
gia, anh hudng dén chét lugng va d6 dong nhit cuia hé
mang phu con thoi gian khuay lang s€ lam tang do
ddng déu cla hé phu gia trong chit tao mang, va khi
dat mot khoang thoi gian nhat dinh thi d§ dong déu
khéng ting nira. Tir cdc thi nghiém, ching 61 chon
thai gian khudy tao hé huyén phu 1a 60 pht.

|nn:~\

BHOAHOC |/ N, 67) 7.2016

Nghién ciru lywa chon  I¢ phu gia cai thién tinh
chat ciia mang

Cic thanh phin trong mang phu ¢6 sirc cing bé mat
khéc nhau, do dé bay hoi cua dung méi hogc phan g
tao lién ket cua céc thanh phan trong mang phu hodc
mot vai yéu t6 khac (thi cong, bui bin trong khong khi,
bé mat vt ligu phi...). Do vdy, mang phi duoc ché
tao d& ¢6 cac khuyét tat 1am anh huémg dén tinh tham
my, dé ngan ngira nhimg khuyét tat nay phai ding phu
gia hoat dong bé mit. O déy, ching toi lya chon phu
gia Propylen Glycol - PG dé cai thién d§ dong déu,
tron lang ciia bé mét phu, dong thi tang tinh 6n dinh,
chéng dong bang va phan gid.

Két qua khao sat cho thdy, khi tang ham lugng
phu gia PG, anh huong khong déng ké dén kha ning
cham chay cua hé, nhung cai thién rd rét do df)ng déu
ctia mang phu (hinh 6). P& dam bao tinh kinh té cua
san phﬁm, chung t6i lwa chon ty 1é phu gia PG la 4%
(so v6i khéi luong dung dich chit tao mang) cho cac
nghién ciru tiép theo.
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Hinl 6~ mau tlit dank gid ngoat quan mang kit quét

Céc bot phu gia cham chdy duge phan bé trong hé
chit tao mang phai déng déu dé dam bao khi ning
ngan chay trén toan b mang phu Tuy nhién, qua trinh
tao mang di&n ra nhd su lién két tao mang cua chét két
dinh va su tao mang nay xay ra cham va chi xay ra ¢
mot khoang nhiét do nhit dinh, vi mdi loai nhya c6
gié1 han tao mang khac nhau. Vi mét loai nhua nhit
dinh, néu kéo mang & nhiét do 1on hon nhigt o téi han
ctia nd thi mang s& khong hinh thanh, ma chi tao ramét
16p bét khang két dinh véi nhau duge. Do d6, dé mo
rong gioi han tao mang va cai thién s phan b ddng
déu ciia phu gia, ching téi sir dung phu gia hd tro tao
mang Texanol.

Theo két qua thuc nghiém, phu gia Texanol anh
huong dén kha nang lam cham chdy ctia hé chét tao
mang, nhung lam tang tinh dan hot cia mang. Trén
¢o s tim hiéu vé co ché hinh thanh mang, ching toi
nhan 1hay nhu twong polyme ton tai nhu nhimg giot
vat liéu ran rat nho phén tan trong nudc, trén cac vat
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ligu xbp, nuée va phu gia két hop tao mang hoa tan
trong mrée, di chuyén 1én bé mat vat liéu xdp; trong
qué trinh kho cia mang, cac hat latex s& ndm sat hon.
Khi luc ddy trén bé mit giot dé giir céc hat tich nhau
khong con, hé nhil twong bi pha vo. néu cac hat nhi
tuong di mém, ching s& hop nhat dé hinh thanh 16p
mang; néu céc hat qué thd, qué trinh hop nhat s& khong
xay ra, lam mirt 16p phu, tao vay hodc bj ndt vun. Phu
gia Texanol co tic dung nhu mot chit hoa déo tam thai
cho mang polymer trong giai doan hop nhat céc hat
nhit dé tao mang lién tuc (hinh 7). Trong qua trinh 16i
wu hoa, ching t6i chon ham lugng Texanol 1 0,8% (so
v6i khoi hrong dung dich).

‘—‘o’ymdw:chabowwamang
tan trong nwoe

Nude va mrde hoa tan chit hd o
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Hink 7: co ché hinh thanh mang ciia hé nhii twong polyme

Ngoai ra, do viéc sir dung cong nghé khudy & toc
do cao, sy phan tan cua hé rin vao long thurong kéo
theo cdc phan tir khi vao hé¢ mang phu, tao bot khi,
Iim anh huong dén chat lugng bé mat mang. Dé khic
phue hién tugng ndy, ching t6i sir dung phu gia pha
bot DELSIPOL-PA/120, két qua thuc nghiém dugc
thé hién trong hinh 8, véi ty Ié phu gia pha bot 1a 0.8%
khéi lugng dung dich I3 phi hop.

T5 1§ 0.8%
Hinh 8- khda sat hea chon t5 1 phu gia ph bpr

T5 K 1,0% Til§12% TF 1§ 1.4%
Nghién cieu 167 wu héa & I phy gia cham chdy
Dung dich tao mang pha chim chay gom: phu gia

cai thién tinh chat mang (CTM) dung méi pha loang

- nuge, nhim cai thién tinh chét thi cong, va hon hop

3 phu gia chdm chdy la: phu gia axit héa Amonium

polyphosphate (APP), phu gia than héa Pentaerythritol

‘m&vﬂ Nam 6(7) 7.2018

(PER) va phu gia phong no Melamin (ME) bé 16
ty 1& phu gia cham chay. ching 161 d3 mo hinh héa
sy anh hudng cua cic véu 1o luong nude pha lo

lugng dung dich chat tao mang. luong phu gia APP
1+ PER. luong phu gia ME dén tinh

mang phu. Phuong phap duvoc su
la phwong phép quy hoach thue nghiém bac hai
xo0ay [5-7]. Phuomg trinh ham hoi quy bac hai vé ton
hao khéi leemg <au chdy cua hé mang phu nghién ciu
nhur sau:

Y=26080% 3

(= 2.7947X, - 21166X T~ 1 4797K2

Trong do. X 1
chay APP/hon h
tac nhan cham ¢
mém Maple 1

op bot

X !
hiy PER hén hop bét. Su dung phan

0 ta co bé mat biéu dién the

Hinh 9: bigu diér giarm & gk =4

Cap phéi 1ol v (*e)

Nghién cicu quy wrinh cong nghé ché a0 mang
pha

Qué trinh thur nghiém cho thay. giar doan phin tan
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Két qua nghién ctru cdc quy trinh trén cho thiy, &
mAu M1, M2 hé phu gia chdm chay phén tan khong
dbng déu. Nhu vy, néu phén tan hé phy gia vao chit
ta0 ming trude, do chit tao mang c6 d6 nhét cao, nén
khé hoa tan PER, cic phu gia d& vén cuc, khéng phin
tén ddng déu. Vi thé, nhom thye hién di lya chon quy
trinh 3 dé ché tao hé mang phi nghién ciru.

Phdn tich anh SEM bé mdt lép than hinh thank
sau khi 1idp xiic v6i ngon lira

DPé c6 co 56 dir lidu déy i vé co ché cham chay cia
mang phit sau khi tiép xiac v&i ngon Iz, nhém nghién
ofru sir dung hinh &nh tix kinh hién vi dién tir & quan
sat 16p than hinh thanh trén bé mit san phim nghign
¢ir, két qua duoc thé hién trong hinh 10.

) Ank SEM I6p than srusomg phorg  b) Anh SEM bé méit lop than g6 chdy

Hink 10- dnh SEM dé phing dat 10 000 - bé mat mdw thit c6 phit
v khing phu sau khe thie chdy theo tiéu chudn
Kha ning bio vé vit liéu nén ciia mang ph phy
thuc nhidu vao tinh cht vt 1, héa hoc v ¢au troc
ciia 16p than bao vé hinh thanh sau khi tiép xic voi
ngon lra. Anh SEM chup b mit 16p than truong
phong cho théy, chu tric cha 16p than tmcmg phong
¢4 chidu huéng dic hon va dbng déu hon, c6 rét nhidu

Tyl

W.“gc.\,’.‘ Mm 6(7) 7.2016

céu triic 18 kin nho nhu bot x8p. N6 giéi thich cho co
ché phan itng mét mrée cia PER tao than vi co ché tao
khi ¢lia hop chit melamin trong mét khoang nhiét d
phit hgp. Lap truong phéng c6 chu trice 15 x5p nho, tao
thanh 6p méang cén nhiét, ngin khéng cho nhiét lugng
ir ngon Tira tiép xiie véi vt l1éu bao v¢, ddng thei ngan
oxy tlep xuc van vat ligu nén, lam giam dang k& kha
ning lay lan dam chay khi xay ra hoa hoan.

Sén xudt vi tng dung thiz

San xudt thi nghiém: @& thi nghiém mang
phii chim chdy 1én cic san pham vét ligu dé chay,
nhém nghién ciru d3 san xudt thir nghiém sén pham
MCC-144, khm lugng 200 kg/mé theo cap pbot néu
irén. Sau d6, tién hanh kiém tra chi tigu chét lugng cia
sén phém v so sanh v&i san pham ciing loai ¢6 trén thi
trudmg. Két qua kiém tra chét luong ciia san phim duge
thé hign trong bang 2.

Bang 2+ dinh gid tink chdt s ven sin phim NO-BURN® Original
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T2 KhiibwngtEneh | gemd LIS 108 ASTMDI4TS:2008
"3 Thingankks G o TCVN 2096 1993
- Ehsbimit 1h3t* 143
- Kbohoutoin 12 0h30
4 Haumlvongphinkhe % 426 06 ¢ TCVNI93-1583
3 P T35 T3 TCVNZI002m8
"6 T8 & Bormman
7 Patmis V0 DatmicV0 | ULSAZDI0
R DatmicHBF DatmicEBF 150 87722012

Sé tiéu bang 2 cho thiy, méng phu clia nhém nghien
ciru c6 cAc chi tigu kha twong ddng so vé1 san phim
trén thé gidi, tuy kha nang khang bat chéay con chua
bing sin phim d6i chimg, nhung vAn dat tién chuin
thir nghiém. Trong théi gian t6¢i, nhom s& tiép tue cai
tién dé dat hiéu quéa chdng bt chiy cao hon.

Ung dung: san phim aghién ciru MCC-114 duge
thir nghlem wén vén va két cau g6 tai 3 cong ty: Cb
phin Tit Phu v&i van san g8 nhan tao; TNHH gd
Giang (Thach Thét, Ha N§i) thir trén van gd tir nhién;
TNHH MTV Vuong Binh véi ca sin phdm g8 rr nhién
va nhén tao trong cac cang trinh x3y dung (cia sé, cita
d1 va vich ngan...).

Nhom nghién ciru di thir lira méu cho khach hang
chimg kién va nhan dwoe s quan tam, danh gid cao vé
tinh ning cia mang phit. Sau mét thai gian img dung
thir, céc don vi nay déu nhén xét vdi cic két qua tét,
cu thé: mang phi chim chiy MCC-1i4 ¢é mau tréng



Khoa hoc Ky thuat va Cong nghé

sira di)ng nhét, khi quét lén bé mét san phim ¢6 mau
trang, de kho thi khong mau, khéng gdy dnh huong dén
méu sic san phdm dugc phu; thi cong dé dang bang
cach quét, lan hodc phun mdy; dung dich mang phu
khéng cé mui kho chiu, khong gy anh huong dén sitc
khoe con ngudi; tinh nang chong chay ctia san phim
d duoc kiém chimg trén thuc té.

Két luan

Nhém nghién ctru di ché tao thanh cong mang phu
chiam chay than thién m01 truong (quy mo pllot) voi
céc két qua thu nghlem ral kha quan. San phim bam
dinh tét trén nén xdp, g6, nhya, ngéin ngira kha nang
bit chay caa vat liéu khi nep xUc truc tiep vdi ngon
lira. Chi tiéu ky thuat cua san pham nghién ciru dép
img yéu cdu dat ra va cho két qua twong duong voi
san pham ngoai nhép; quy trinh thi cong don gian, phi
hop véi cng tac thi cong cdi tao, sira chira tryc tiép tai
cong trinh.

Nghién ctru d4 dura ra durge quy trinh cong nghé ché
tao mang phu cham chay & quy mé pilot twong déi don
gian va c6 tinh kha thi cao, c6 thé de dang chuyén giao
cong nghé cho cic don vi san xuit son, do quy trinh
cong ngh hoan toan phi hop véi nhimg day chuyén
sém xuét son phi thong thuong,

V& gia thanh, san phim nghién ciru hoan toan cé
kha ning canh tranh véi nhimg san pham thuong mai
c6 mit trén thi truong. Nhor nguyeén liéu twong dbi don
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gian, c6 kha ning ché tao trong nuoc, do do cé thé
hoén toan lam chu dugc cong nghé ché tao, giam chi
phi va da dang héa san pham.

Tai ligu tham khao
[1] Guoyian Wang, Jiayun Yang (20]2)‘ “Influences ufmolecuiaz
weight of epoxy binder onfire p of

fire resistive coating™, Surface & coatings Technology, 206, pp.2146-
2151,

[2] Guojian Wang, Yilong Wang, Jiayun Yang (2012), “Influences
of polymcmauun dcgrc:.- of ammonium polyphosphate onfire
of resistive coating”, Surface

& Coatings Technology. 206, pp.2275-2280.

[3] Chih-Shen Chuang, et al (2013), “Fire retardancy and CO/
CO, emission of intumescent coatings on thin plywood panel with
waterborne vinyl acetate-acrylic resin”, Wood Sci Technol, 41,
pp.353-367.

[4] UL 94:2010 : Standard for Safety, Test for Flammability of
Plastic Materials for Parts in Devices and Appliances, Underwritters
Laboratories Inc.

[5] Nguyén Minh Tuyén (2007), Gido trink Phuwong phip quy
hogch thiec nghrénr, Nhi xuit ban Xay dung.

[6] Bui Minh Tri (2005), Xde sudt thong ké va quy hoach thye
nghiém, Nha xuit ban Khoa hoc va K thujt.

[7]Lé Cao Chién, Trinh Minh Pat. L& Thi Song Ha, Vii Ngoc Qui
(2015). “Téi wu hoa hé phu gia chim chay trong ché tao ‘mang phil
cham chy than thign méi truémg”, Tap chi Phat trién vit ligu xiy
dung, 56 1,m.32-37.

[ <28




