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Sir dung chit tao mang trén co sé hé polymer acrylic phin tin trong nuéc dé ché tao sin phim son chim
chay hé nwéc c6 ham lwgng phat thai hop chit hitu co dé bay hoi (VOC) thip; tic nhin chim chay khong
chira goc halogel trén co sé két ho’p tic nhan axit héa APP, tic nhin than héa PER, tic nhan né phong
ME; va cac loai phu gia phén tan, h§ tro tao mang, pha bot, nhém dé tai da nghién ctru ché tao thanh cong
mang phu cham chay than thién moi tru’(rng rng dung phii 1én cac loai vit liéu dé chay nhwr sian phim
nhua, gb, x6p nhim giam nguy co dé bit chay cia vat liéu. Két qua thir nghiém kha ning khang chay
ciia vét liéu sau khi phit mang phii ché tao theo tiéu chuin UL94:2010 dat mirc V-0, thir nghiém kha ning
khang chay véi vat liéu xop cach nhiét théng thwong dwoc phii mang phi ché tao theo tiéu chuin ISO

9772:2012 dat mirc HBF.

Tir khéa: mang phii chim chdy, mang phii trwong phong, VOC thip.

Chi s6 phén logi 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, APP), 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
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.
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Khi xay ra chay nd, nhimng d6 dung bang gd,
nhua, vai, xép rat d& bét ltra, san sinh luwong nhi¢t
cao, lam phat trién dam chay; tao ra lugng khoi
16n gy ngat va giam tam nhin, khién nguoi bi
nan kho thoat ra ngoai. Vé6i tinh hinh chay nd
xdy ra ngay cang tang nhu hién nay, dac bi¢t la &
nhimg toa nha cao tang, cac cira hang, siéu thi...
gdy ra nhiéu khé khin cho cong tac chita chay.
Do d6, cong tac phong chay can duoc diy manh,
1a bién phap chu dong, co ban va hiéu qua nhét.
Mot bién phap phong chay dugc danh gia cao la
st dung cac loai vat li€u cham chay trong cac
hoat dong cuia doi song con ngudi, nham han ché
dén muc thip nhat hau qua do cac vu chay giy
ra. Mot trong s6 vat liéu cham chay duoc st dung
pho bién trén thé gidi 1a son va mang phu chdm
chay.

Trong linh vuc son phu, bén canh van dé dam
bao tinh ning k¥ thuat ctia mang phu thi xu thé
phat trién cic san phdm hién nay 1a phai dam
bao tinh than thi€n moi truong. Viée st dung cac
16p phu bao vé trén co s chét tao mang hé nude
ngay cang ting do nhiing quy dinh vé phat thai
hop chat hiru co dé bay hoi trong son (VOC).
Son hé nudc 1a mot trong nhitng hé son c6 ham
luong VOC thap, cho phép dap Gmg ngay ca
nhimg quy dinh nghiém ngit nhat. Thong thuong
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son hé nudc c6 miac VOC thap hon 200 g/l. Hién nay,
son hé nudc chiém khoang 80% cac loai son.

Tir yéu cau thuc té trén, chung toi di tién hanh
nghién ctru ché tao mang phu cham chdy than thién
moi truong trén co s& nhya hé nudc két hop voi cac
tac nhan chdng chay, c6 kha nang tmg dung 1én bé mat
céc san pham dé chay nhu d6 g6, d6 nhya, x6p nham
cai thién tinh chit cham chay cta san phim va khong
anh huong dén strc khoe nguoi sir dung.

Noi dung nghién ciru
Nguyén ligu va héa chit

Chat tao mang: tién hanh nghién ctru lya chon chét
tao mang trén 3 hé chat tao mang Acrylic phd bién trén
thi truong 1a nhil tuong Vinyl Acrylic va vinyl Axetat
Veova - EMULTEX® 8200 cua Hang Synthomer
(Anh); nhil twong dong tring hop cia carboxylated
styrene-butadiene copolymer - Styrofan® 5406 va nhii
tuong Acrylic nguyén sinh - Acronal A508 cua Hang
BASF (buc).

Phu gia cham chay st dung 1a hé phu gia truong
phong gdm 3 tac nhan: tac nhan axit héa Amonium
polyphosphate (APP) - 1a dang APP II c6 lién két chéo/
nhanh duoc san xuat boi SinoHarvest (Trung Qudc),
tac nhan cacbon hoa Pentaerythritol (PER) - dugc san
xuét boi Shandong Xinruida Chemical (Trung Quéc)
va tic nhan nd phdng melamin (ME) - duoc san xuat
boi Metal & Plastic Co, Nanjing Aoshuo Ltd (Trung
Qudc).

Phu gia cai thién tinh chat mang sir dung 14 phu gia
trg phan tan Propylen Glycol - PG, phu gia hd trg tao
mang Texanol va phu gia pha bot DELSIPOL-PA/120.

Phuwong phap nghién ciru

Nghién ciru 1y thuyét: nghién ctru co ché chay vat
lidu gd, nguyén 1y va cic co ché cham chay cua cac
loai phu gia cham chay phé bién hién nay nhu phu
gia hé gbc halogen, hé phu gia gdc photpho, hé phy
gia hydroxit kim loai va hé phu gia gdc nito. Trén co
s& cac nghién ciru 1y thuyét, cac tac gia thuc hién cac
nghién ciru thim do trén hé phu gia két hop giita hé
phu gia gbc phospho va hé phu gia gbc nito cho phép
xéac dinh so bo céc gia tri ché tao mang phu, han ché
s6 lwong thi nghiém xa ving tdi uu, trong do ty 1é cac
céu tir trong hé phu gia chdm chay 14 quan trong nhét.
Chéng han, khi ché tao mang phu cham chay truong
phong thi ty 16 APP thuong tir 0,4 dén 0,7, ty 16 PER
tir 0,15 dén 0,25 va ty 16 ME tir 0,14 dén 0,24 [1-3].
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Nghién cuu thuc nghiém: phuong phap thir nghiém
[4] theo tiéu chuén thir chay UL94:2010 phuong phap
dung (twong duong cac phuong phép thir tidu chuan
ASTM D3801, IEC 707, hoic ISO 1210). Mau dugc
giit thang dung va dit ngon lira mdi & cudi mau thir,
ngon lira duge duy tri trong 10 s va sau d6 roi dén dot
cho dén khi ngon lira trén mau thir tat, tiép tuc dbt thém
10 s nita roi bo ra; mdi lan thir trén 5 mau thir (hinh 1).
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Hinh 1: phuwong phép thir nghiém theo tiéu chuan UL94:2010

Mirc yéu cau trong tiéu chuan UL94:2010 chia
thanh 3 muc cu thé nhu sau:

Ki hiéu Yéu ciu
V-0 o MAu phaikhong chay quéa 10 s sau mot trong hai 1an méi lra

 Tong thari gian chay khong virgt qua 50 s cho toan bd 5 mau thir
* Méu khong duge chay thanh ngon lira hoie chay hong dén dau kep mau
* MAu khong duge nho giot d6t chay bong
* Khong c6 miu nao chay hong lvu lai quéa 30 s sau khi bo lira moi
V-1 o MAu phai khong chay quéa 30 s sau mt trong hai 1an méi la
o Tong thai gian chay khong virgt qua 250 s cho toanbd 5 mau thir
* Méu khong duge chay thanh ngon lira hodc chay hong dén déu kep mau
« MAu khong duge nhé giot dét chay béng
» Khéng c6 miu nao chay hong lvu lai qué 60 s sau khi bé lra mbi
V-2 « Méu phai khéng chay qua 30 s sau mot trong hai 1an mbi hira
» Tong thdi gian chay khong virgt qua 250 s cho toanbd 5 mau ther
* Méu khéng duge chay thanh ngon lira hodc chay hong dén déu kep mau
o MAu c6 thé nho giot dt chay bong
» Khéng ¢6 miu nao chay hong lvu lai qué 60 s sau khi bd ra méi

Xac dinh d6 ton hao khdi lwgng sau chay: que thir 1a
cac thanh béng tre ¢6 kich thudc 125x13x5 mm, duogc
sy kho t6i diéu kién khong doi truée khi tién hanh
quét mau thir véi 2 16p mang phu; dé kho sau 48 h va
sdy kho t6i khéi lugng khong doi, can khdi lugng mau
thir duge m g. Sau do, tién hanh thtr chay theo phuong
phap UL94: 2010 dé xac dinh muc V-0, V-1, V-2. Két
thiic qua trinh dét chay, tlen hanh can lai khéi luong
mau thir duoc m, g Do t6n hao khdi luong sau chay
duoc xac dinh bang cong thue:
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Quy hoach thwc nghiém: qua nghién ctru 1y thuyét
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va thyc nghiém tham do cho thay, qua trinh che tao
mang phu phu thudc vao nhiéu yéu td, trong d6 yéu to
ty 1€ cac cau tir trong hé phu gia cham chay anh huong
nhiéu nhat dén tinh chdm chéy cua san pham. D¢ s thi
nghiém khao st 1a it nhat ma van xac dinh duoc cac
diéu kién t6i wu v6i ham muc tiéu 13 ty 1é ton hao khoi
luong ciia mau thir chay sau khi phi mang phi nghién
cru 1a nho nhét, chung t6i di s dung bai toan quy
hoach thuc nghiém, véi phuong phap dap tng bé mit
(RSM) la mot phuong phép sir dung toan hoc va thong
ké, dugc ap dung rong rai dé xac dinh anh huéng cua
cac yeu t0, xac dinh dugce phuong trinh hdi quy dang
tuyén tinh hodc phi tuyén tinh, tir 46 xac dinh dugc ty
18, diéu kién tbi uu voi muc tiéu néu trén.

Qua trinh khdo sat, phan tich sé liéu va tinh toan tbi
vu st dung phan mém théng ké Solver-MS Excel va
phan mém Maple 17.0 dé thé hién bé mat dap tmg bicu
dién sy phu thudc cta cac yéu to nghién ctru dén ham
muc tiéu nghién ctru.

Két qua nghién ciu

Nghién ciru lya chon hé chit tao mang phii

Nham tim ra ty 18 st dung chét tao mang phu khong
mau, sau khi kho van dam bao kha ning khang chay
cho vat li¢u, nghién ctru da tién hanh khao sat do trong
sudt ctia mang sau kho va do ton hao khdi luong sau
thir chay doi v6i ca 3 loai chat tao mang EMULTEX®
8200, Styrofan® 5406 va Acronal A508. Két qua thir
nghiém duoc thé hién trén hinh 2 va hinh 3.
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Hinh 2: khdo sdt anh hiréng ciia ty 1é cht tao mang dén dé ton hao khéi lwong

Khi ting ty 1¢ phu gia cham chay ddi voi ca 3 hé
chét tao mang thi kha ning ngan chay cta hé vat liéu
ché tao déu dugc cai thién: véi ty 1& phu gia thap, 16p
than trrong phong tao ra con mong, nén kha ning cach
nhiét con thap, nhiét truyén qua 16p than va phéan hay
nhiét vat liéu gd bén trong, nén do tén hao khéi luong
cia mau thir sau khi thir chdy cao; khi ting ty 1& sur
dung phu gia, 16p than no dat dugc kha nang can nhiét
tiép xuc véi vat lidu nén, dan dén tén hao khdi luong
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sau khi thir chay giam xudng, va khi dat mic d6 can
nhiét nhat dinh thi do ton hao c6 giam, nhung khong
con giam manh; va néu tiép tuc tang ham lwong bot thi
mang phu sau kho bi duc, khong dam bao tinh trong
sudt cia mang phu. Do d6, trong qué trinh nghién ctru,
chung t6i Iya chon chét tao mang Acronal A508 v&i ty
1¢ 16/84 va chat tao mang EMULTEX 8200 vdi ty 1¢
la 18/82, thu du’oc t6n hao khéi lugng sau chay thap
va do trong sudt ciia mang phu khé dam bao yéu cau.

uluE

Hinh 3: thir nghiém doé trong cua mang phu sw dung nhua EMULTEX 8200
sau kho
Mang phii nay c6 thé dugc ing dung ngoai troi, nén
dé nghién ctru d6 bén mang phu, chung t6i da tién hanh
nghién ctru d6 bén nudc ciia cac que thir sau khi quét
cac chét tao mang Acronal A508 va EMULTEX 8200.
Két qua nghién ctru dugc thé hién trong hinh 4.
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Hinh 4: khdo sat anh hiéng ngdm nwée dén dg t6n hao khéi hrong

Tir @6 thi hinh 4 ta thdy, do ton hao khdi luong
cua cég mau thi nghiém sau khi ngém nudc 1a khong
dang ke, nh}mg nhling mau p,hﬁ chét‘tao mang Af:ronal
AS508 bi phong dop va hda trang. Di¢u nay c6 thé dugce
giai thich nhu sau: nhli tuong EMULTEX 8200 1a
san pham dong trang hop cua vinyl acrylic va vinyl
axetat veova (hinh 5a). Monomer vinyl axetat veova
dé dang ddng tring hop véi vinyl acrylic trong nhii
tuong, cac ndi doi trong nhém vinyl cia monomer nay
s& lién két voi cac ndi doi trong nhom vinyl acrylic
tao mach polyme dang mang. Nhom chirc con lai cia
veova chtra 2 nhom alkyl R1, R2 chia ra ngoai, 1a mot

42



Khoa hoc Ky thuat va Céng nghé

cAu trac mach nhanh cdng kénh, ky nudc. Nho ciu tric
mach polyme tao mang c6 kha nang khang nudc va
kiém cao hon nhiéu so v6i nhimng chat tao mang trén
co s& acrylic thong thuong, nén mang phu duoc tao
thanh tir EMULTEX 8200 s€ bao boc cac hat tac nhan
cham chay, bam chéc trén nén vat liéu g, dau ky nudc
cta mach polyme chia ra ngan can khong cho phan tir
nude xam nhap dé pha huy mang (hinh 5b). Trong khi
d6, chit tao mang Acronal A508 1 nhi tuong acrylic
nguyén sinh, mach polyme chi 1a mach hydrocabon
thong thuong, khi ngdm nudc hé tac nhan cham chay
dé& hip phu nudc, 1am phong rop, gay ra hién tuong hoa
trang va lam bong 16p mang khoi bé mit vat liéu dugc
bao v¢. Nhu vay, nghién ctru lya chon chét tao mang
EMULTEX 8200 v6i ty 1¢ 18/82 1am chét tao mang dé
ché tao mang phu cham chay.
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Hinh 5: a) monomer vinyl axetat veova;
b) co ché khang nudc ciia mang veova

Nghién ciru théng sé cong nghé ché tao mang phii

Két qua khao sat anh huéng cua thoi gian khudy
va tde @6 khudy dén do suy giam khéi lugng sau chay
ctia mau thir cho thay: khi tang toc do khudy thi kha
ning khang chdy ctia mang phu ciing ting, con tc do
suy giam khdi lugng sau chay cham, khong dang ké.
Miat khac, téc d6 khudy anh huéng nhiéu dén kha ning
phan tan cua hé phu gia, & tdc do thép cac hat phu
gia bi von cuc va két tu v6i nhau, anh huong toi bé
mat ngoai quan cua hé mang phi. Tur d6, nghién ctru
chon téc d6 khudy tao hé mang phu 1a 1600 vong/phut.
Khi ting thoi gian khudy, kha ning khang chay cua
mang phu ciing ting, nhung khong dang ké. Néu thoi
gian khuay chua dii, s& anh huong dén sy phan tan cac
hat phu gia vao chat tao mang hodc chua thé phan tin
cac hat huyén phu, 1am giam do dong déu ciia hé phu
gia, anh huéng dén chét lugng va d6 dong nhét cua hé
mang phu; con thoi gian khudy ting s& lam ting do
dong déu cua hé phu gia trong cht tao mang, va khi
dat mot khoang thoi gian nhét dinh thi d6 dong déu
khong tang nita. T cac thi nghiém, chung t6i chon
thoi gian khudy tao hé huyén phu 13 60 phut.
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Nghién ciru lya chon ty 1¢ phu gia cdi thién tinh
chdt ciia mang

Céc thanh phan trong mang phii c6 strc cang bé mit
khac nhau, do d bay hoi ciia dung moi hoac phan g
tao lién két cua cac thanh phan trong mang phu hoic
mot vai yéu t6 khac (thi cong, bui ban trong khong khi,
bé mat vat lidu phu...). Do vay, mang phu duogc ché
tao dé c6 cac khuyét tat lam anh hudng dén tinh tham
my, dé ngan ngira nhitng khuyét tat nay phai ding phu
gia hoat dong bé mat. O day, chung t6i lya chon phu
gia Propylen Glycol - PG dé cai thién do dong déu,
tron lang cua bé mat phu, dong thoi ting tinh 6n dinh,
chbng dong bang va phan gia.

Két qua khao sat cho thdy, khi ting ham luong
phu gia PG, dnh huéng khong dang ké dén kha ning
cham chay cua h¢, nhung cai thién r6 rét do déng déu
ctia mang phu (hinh 6). Dé dam béo tinh kinh té ciia
san pham, chung toi lya chon ty 1¢ phu gia PG 1a 4%
(so voi khdi luong dung dich chat tao mang) cho cac
nghién ciru tiép theo.

“.z-‘uﬁ |

T 1§ 4.0% TH 1§ 4.5% TE K 50% T 1§ 5.5%

e i 0%

TH 16 2.0% 91§ 15% T3 1§ 30% T3 1§ 3.5

Hinh 6: mdu thir danh gid ngoai quan mang khi quét

Céc bot phu gia cham chay dugc phan bd trong hé
chat tao mang phai déng déu dé dam bao kha ning
ngan chay trén toan b mang phu. Tuy nhién, qua trinh
tao mang dién ra nho sy lién két tao mang cta chat két
dinh va sy tao mang nay xay ra chdm va chi xay ra ¢
mot khoang nhiét do nhat dinh, vi mdi loai nhya c6
gidi han tao mang khac nhau. Vi mot loai nhwa nhat
dinh, néu kéo mang & nhiét d6 16n hon nhiét d6 téi han
cta nod thi mang s¢ khong hinh thanh, ma chi tao ra mot
16p bot khong két dinh v6i nhau duge. Do d6, dé mo
rong gi6i han tao mang va cai thién su phan bd dong
déu cua phu gia, ching toi st dung phu gia hd tro tao
mang Texanol.

Theo két qua thuc nghiém, phu gia Texanol anh
huong dén kha nang 1am cham chay cia hé chét tao
mang, nhung lam ting tinh dan hoi cua mang. Trén
co s tim hiéu vé co ché hinh thanh mang, chung toi
nhan thay: nhil twong polyme ton tai nhu nhimg giot
vat liéu ran rit nho phan tan trong nudc, trén cac vat
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liéu xbp, nude va phu gia két hop tao mang hoa tan
trong nuoc, di chuyén 1én bé mat vat liéu xép; trong
qué trinh khé clia mang, cac hat latex s& ndm sat hon.
Khi lyc day trén bé mit giot dé giir cac hat tach nhau
khong con, hé nhii tuong bi pha va, néu cac hat nhil
tuong du mém, chung s& hop nhét dé hinh thanh 16p
mang; néu cac hat qué thd, qua trinh hop nhat s& khong
xay ra, lam nut 16p phu, tao vay hodc bi nat vun. Phy
gia Texanol c6 tac dung nhu mot chit héa déo tam thoi
cho mang polymer trong giai doan hop nhét cic hat
nhii dé tao mang lién tyc (hinh 7). Trong qua trinh t6i
uu hoa, chung t6i chon ham lugng Texanol 1a 0,8% (so
v6i khéi lugng dung dich).

Polyme chira chét hé tro tao mang

Chit hd try tao mang tan trong mrdc

Bay hoi nede tao mang

Téc déng ciia chat hd tro tao mang
Nude va niede hoa tan chit hé tro

Hinh 7: co ché hinh thanh mang cia hé nhil twong polyme

Ngoai ra, do viée st dung cong nghé khudy & toc
d6 cao, su phan tan cia hé rin vao 1ong thudong kéo
theo cac phan tir khi vao hé mang phu, tao bot khi,
lam anh huong dén chit luong bé mat mang. Dé khéc
phuc hién tuwgng nay, chung t6i st dung phu gia pha
bot DELSIPOL-PA/120, két qua thuc nghiém dugc
thé hién trong hinh 8, vai ty 1¢ phu gia pha bot 14 0,8%
khéi lugng dung dich 1a phu hop.

b
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Hinh 8: khao sat lwa chon ty 1é phu gia pha bot
Nghién ciru toi wu hoa ty I¢ phu gia chdm chay

Dung dich tao mang phii chdm chay gém: phu gia
cai thién tinh chat mang (CTM) dung moi pha loang
- nudc, nham cai thién tinh chét thi cong, va hdn hop
3 phu gia cham chay la: phu gia axit hoa Amonium
polyphosphate (APP), phu gia than héa Pentaerythritol
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(PER) va phu gia phong né Melamin (ME). Dé t6i wu
ty 1€ phu gia cham chay, chiing t6i d@ mo6 hinh hoa
su anh hudng cua cac yéu té: lugng nude pha lodng,
luong dung dich chét tao mang, lugng phu gia APP,
luong phy gia PER, luong phu gia ME dén tinh chét
ngan chay ciia mang phu. Phuong phap duoc st dung
la phuong phap quy hoach thyc nghiém bac hai tdm
xoay [5-7]. Phuong trinh ham hdi quy bac hai vé tén
hao khéi lugng sau chay ctua hé mang phu nghién ctru
nhu sau:

Y =26,0898 +3,4222X +2,7947X, + 2,1166X * + 1,4797X

Trong do, X la bién ma thé hién ty 1€ tic nhan cham
chdy APP/hdn hop bot; X, 1a bién ma thé hién ty 1¢
tac nhan cham chay PER/hdn hop bot. Sir dung phin
mém Maple 17.0 ta c6 bé mit biéu dién thé hién sy anh
hudng cia ty 18 phu gia cham chay téi d6 t6n hao khoi
lugng sau chay khi pha mau 1én mau thir cia hé mang
phu nghién ctru nhu hinh 9, cip phdi t6i wu dé ché tao
mang phii thé hién trong bang 1.

Hinh 9: biéu dién anh huong ciia ty 1é phy gia téi dj ton hao khoi lwegng khi chdy

Bang 1: cap phoi ché tao mang phii

Bién ma Ty 1é Chp phoi tbi wu (%)
X, | X, | APPB | PERB | N |CTM | APP | PER | ME
08 | <12 | 0574 | 0156 | 287 | 123 | 51,65 | 1405 | 243

Nghién citu quy trinh céng nghé ché tao mang
phii

Qua trinh thir nghiém cho thiy, giai doan phén tan
hé phu gia la giai doan c6 y nghia quan trong trong
vi€c hinh thanh mang phu va tao sy 6n dinh cho hé.
Do vay, nhom nghién ctru di tién hanh phan tan hé phu
gia theo 3 quy trinh khac nhau dé tim ra quy trinh t5i
wu nhét, tao d6 dn dinh cao nhét cho san phém nghién
ctru, cu thé nhu sau:
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Quy trinh 1:

Khuivgoovph  TARMNAPP gy 1600 yiph PHNSAPG
) TicilinPER e Pl gio Texano] oo M|

Nude Khuay 300v/ph

Chat tao mang . B
£y phut Taculian ME o0 phat Phu @aphabot lﬂphut
Quy trinh 2:
Plinza PG Ticahan APP : .
Wi Elmay 600v/ph Elway 600vph Khuay 1600 viph
b4 P gia Texanal TacahinPER s N[2
Chittaomany ~— — M2
§ phit Plin zia phia bot 10 phiit Tacahin ME i pluit
Quy trinh 3:
Nirde Ehuay 600vpl Ticnhan App  Ehway 600viph .
Thculian PER S
10 st Tacnlin ME 10 it

Fhu gia Pid
Flay A00viph
M3 e Pl ma Texanol

g aoal Agmey

10 phit Flap ma pha bot

Két qua nghién ctru cac quy trinh trén cho thay, &
mau M1, M2 hé phu gia chdm chay phan tan khong
ddng déu. Nhu vay, néu phéan tan hé phu gia vao chat
tao mang trudc, do chét tao mang c6 do nhét cao, nén
kho hoa tan PER, cic phu gia dé von cuc, khong phan
tan déng déu. Vi thé, nhom thuc hién d3 lya chon quy
trinh 3 dé ché tao hé mang phu nghién ciru.

Phan tich anh SEM bé mdt I6p than hinh thanh
sau khi tiép xiic véi ngon lira

Dé 6 co so dit liéu ddy da vé co ché cham chay cua
mang phu sau khi tiép xtc v&i ngon lira, nhém nghién
ctru str dung hinh anh tir kinh hién vi dién tir &é quan
sat 1(')'p than hinh thanh trén bé mat san pham nghién
ctru, két qua dugc thé hién trong hinh 10.

a) Anh SEM 16p than trirong phong b) Anh SEM bé mt 16p than gé chdy

Hinh 10: anh SEM d3 phéng dai 10.000 - bé mét méu thir c6 phii
va khong phi sau khi thir chdy theo tiéu chuan
Kha ning bao vé vét liéu nén cua mang phu phu
thudc nhiéu vao tinh chét vat 1y, hoa hoc va chu tric
ctia 16p than bao vé hinh thanh sau khi tiép xtc véi
ngon lira. Anh SEM chup bé mat 16p than truong
phong cho thdy, cdu tric cua 16p than truong phong
¢6 chiéu huéng dic hon va dong déu hon, co rat nhiéu
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céu trac 16 kin nhé nhu bot xdp. N6 giai thich cho co
ché phan g mét nudc cua PER tao than va co ché tao
khi cta hop chat melamin trong mot khoang nhiét do
phu hop. Lép truong phong o ciu tric 16 xdp nhd, tao
thanh 16p mang can nhiét, ngan khong cho nhiét lvong
trngon lura tiép xuc véi vat liéu bao vé, déng thoi ngan
oxy tiép xtic v6i vat liéu nén, lam giam dang ké kha
nang lay lan dam chay khi xay ra hoa hoan.

Sdn xudt va irng dung thiv

San xudt thir nghiém: dé thir nghiém mang
phu chdm chay 1én cac san phdm vat liéu dé chay,
nhom nghién ctru dd san xuét thir nghiém san pham
MCC-144, khéi lwong 200 kg/mé theo cdp phdi néu
trén. Sau do, tién hanh kiém tra chi tiéu cht lwong cua
san pham va so sanh v&i san pham cung loai ¢6 trén thi
truong. Két qua kiém tra chat lugng ciia san pham dugc
thé hién trong bang 2.

Bang 2: danh gid tinh chdt so voi san phim NO-BURN® Original

T Tén chi tien DPonvi | MCC-114 | NO-BURN® |  Phwong phip
1 PopH - 7 6 TCVN 8826:2011
2 | Khoileong thé tich glem? 1,13 1,08 ASTM D1475:2008
3 Thovigiankho Gio TCVN 2096:1993
Kho bé mjt 1h30’ 1045
Kho hoin toin 11h20° 10 h30°
4 | Himlwongphinkhd % 12,6 30,6 TCVN 2003 - 1993
5 Dbbong, @ 60° trén gb - 35 32 TCVN 2101:2008
6 HimlwongVOC gl 66 18 150 17895:2005
7 | Khing chaytréngd Dat mic VO | Dat mize VO UL94:2010
8 | Khing chéy phutrénxép PatmicHBF | DatmicHBF IS0 9772:2012

S liéu bang 2 cho thiy, mang phu ctia nhém nghién
clru ¢6 cac chi tiéu kha tuong ddng so voi san phdm
trén thé gidi, tuy kha nang khing bat chay con chua
bang san pham dbi chimg, nhung van dat tiéu chuan
thir nghiém. Trong thoi gian t6i, nhom s& tiép tuc cai
tién dé dat hiéu qua chdng bat chay cao hon.

Ung dung: san pham nghién ctru MCC-114 duoc
thir nghiém trén van va két cau gb tai 3 cong ty: Co
phan Tat Pha véi van san g& nhan tao; TNHH gb
Giang (Thach That, Ha Noi) thir trén van gb tu nhién;
TNHH MTV Vuong Dinh véi ca san pham gd tu nhién
va nhan tao trong cac cong trinh xay dung (ctra sd, cira
di va vach ngan...).

Nhom nghién ciru da thir lira mau cho khach hang
ching kién va nhan dugc sy quan tam, danh gia cao vé
tinh nang ctia mang phi. Sau mdt thoi gian tng dung
thtr, cac don vi nay déu nhan xét vai cac két qua tdt,
cu thé: mang pha chdm chiay MCC-114 ¢6 mau tring
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stta dong nhat, khi quét 1én bé mat san pham c6 mau
trang, dé kho thi khong mau, khong gay anh hudng dén
mau sic san pham dugc phu; thi cong dé& dang bing
cach quét, lan hodc phun may; dung dich mang phu
khéng c¢6 mui khé chiu, khong gy anh huong dén sirc
khoe con nguoi; tinh niang chdng chay cta san phdm
da dugc kiém chimng trén thuc té.

Két luan

Nhém nghién ctru da ché tao thanh cong mang phu
cham chay than thién moi trudng (quy mo pllot) voi
cac két qua thu nghlem rat kha quan. San phdm bam
dinh t6t trén nén x6p, gd, nhya, ngan ngua kha nang
bét chay cua vat liéu khi tiép xuc truc tiép voi ngon
lira. Chi tiéu k¥ thuét cta san pham nghién ctru dap
tmg yéu cau dat ra va cho két qua twong duong voi
san pham ngoai nhap; quy trinh thi céng don gian, phu
hop véi cong tac thi cong cai tao, stra chita truc tiép tai
cong trinh.

Nghién ctru da dua ra dugc quy trinh cong nghé ché
tao mang phu cham chay 6 quy mo pllot tuwong doi don
gian va co tinh kha thi cao, c6 thé d& dang chuyén giao
cong nghé cho cac don vi san xuit son, do quy trinh
cong nghé hoan toan phu hop voi nhiing day chuyén
san xuat son phu thong thuong.

Vé gia thanh, san pham nghién ctru hoan toan c6
kha nang canh tranh v6i nhiling san pham thuong mai
c6 mat trén thi truong. Nho nguyén li¢u twong d6i don
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gian, c6 kha nang ché tao trong nudc, do do co thé
hoan toan lam chu dwoc cong nghé ché tao, giam chi
phi va da dang hoa san pham.
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