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Tém tiit:

Trong nghién ciru nay, ammonium polyphosphate (APP) dwoc nghién ciru bién tinh bing phwong phap boc véi urea-
melamine-formaldehyde (UMF) va ting dung lam chét don chdng chay cho nhwa polypropylene (PP). APP da dwoc boc
thanh cong béng UMF véi hinh thai thay dbi ro rét tir cac khéi da dién APP 5-10 pm tré thanh cac hat APP-UMF dang
khdi ciu 0,5-1 pm. Vat liéu PP composite sit dung 30% APP-UMF dat mirc V-0 (theo phwong phap UL-94V) va chi so 6xy
téi han (LOI) dat trén 27%, tré thanh vt liéu c6 kha niang tw dap tit lira. Khong nhirng thé, voi sw két hop APP-UMF
(22 5%) va chat tao than dipentaerythritol (DPER, 7 5%), vat liéu PP composite tao thanh c6 chi s6 LOI Ién t6i 34,57%.
Ket qua phan tich nhiét trong lwgng TG-DTG cho thay, vat liéu PP composite sir dung APP-UMF két hop véi DPER ¢o do
bén nhiét tot hon va lwong chét réin con lai 16n hon so voi vat liéu PP composite sir dung APP khong bién tmh Tinh chét
co'ly thé hién qua do bén kéo va d¢ gian dai khl dirt ciia cac vat liéu comp0s1te ¢6 sir dung chét chong chay déu giam so vai
nhua PP ban dau, dac biét 1a kha nang dan hoi, thé hién qua thong s6 do gian dai khi dit.
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Abstract:

In this study, ammonium polyphosphate (APP) has been functionalised through encapsulation with urea-melamine-
formaldehyde (UMF) resin, imparting fire-resistant properties to enhance the flame retardancy of polypropylene
(PP) plastic. The results revealed that the successful encapsulation of APP with UMF resulted in a significant
morphological transformation from large polyhedral APP particles (5-10 micrometers) to small spherical APP-UMF
particles (0.5-1 micrometer). A PP composite material comprising 30% APP-UMF achieved a V-0 rating (according
to the UL-94 method) and a limiting oxygen index (LOI) value exceeding 27%, indicating self-extinguishing
capabilities. Furthermore, by incorporating APP-UMF (22.5%) and dipentaerythritol (DPER, 7.5%), the LOI of the
PP composite material reached a remarkably high value of 34.57%. The thermogravimetric analysis revealed that
the PP composite incorporating the APP-UMF fire-retardant system in combination with DPER exhibited superior
thermal stability and a significantly higher residue content compared to the composite with unmodified APP. The
mechanical properties, as demonstrated through tensile strength and elongation at break, of composite materials
using flame retardants show a decrease compared to the original PP plastic, particularly in terms of elasticity, as
indicated by the elongation at break measurement.
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1. it van de

APP 1a mot chit don chong chay thuong mai co cong
thie [NH,PO,] (OH),. Pay la mot trong cac ché; chcfmg
chay chira photpho dugc st dung dé thay thé cac chat chong
chay chira halogen dang dan bi cdm sir dung do nhing tac
hai gay ra ddi v6i méi trudng va sirc khoe con ngudi. APP
thuong duoc st dung trong mot s6 loai nhua nhiét déo
nhu polypropylene, polyethylene, polystyrene, polymethyl
methacrylate, polyethylene terephtalate hay nhua nhiét rin
nhu epoxy, polyurethane [1-5]. Dé ting hiéu qua sir dung,
vat li¢u APP dugc nghién cuu giup tang kha nang phéan tan
va twong hop tt voi nén polyme bang phuong phép bién tinh
v6i mot sd tac nhan nhu 3-amino-propyltrimethoxysilane,
glycidyl methacrylate, butyl methacrylate, melamine-
formaldehyde, polyurethane... [6-10]. Cac két qua déu cho
thiy, so v6i APP ban du, APP bién tinh v&i cac tac nhan
néu trén c6 thé duge phan tan tét trong nén polyme va c6 do
hoa tan trong nudc thép hon. Vit li¢u polyme dugc ché tao
sir dung APP bién tinh c6 kha ning chong chay cao hon so
v6i str dung APP khong bién tinh.

Urea-formaldehyde va melamine-formaldehyde la
nhitng vat liéu thuong dugc st dung dé bién tinh, boc cac
vat liéu khac, nhu phdt pho do hay nhua epoxy [11, 12] va
urea-formaldehyde dugc chimg minh rat hiru ich trong viéc
tao ra 16p than bao v€ polyme trong qua trinh chay [13].
Trong nghién ctru nay, chiing t6i st dung phuong phéap bién
tinh bao boc vat li¢u APP st dung vat liéu UMF tao ra vét
lidu c6 ciu tric 16i-vo (APP-UMF) va sir dung két hop voi
phu gia dipentaerythritol tao thanh hé chdng chay dé ché
tao vat li¢u nhya PP c6 kha nang chéng chay. Cac mau vat
liéu dugc dac trung hinh thai cAu trac va tinh chat bén nhiét,
chéng chay bang cic phuong phap phd hong ngoai, kinh
hién vi dién tir quét, phan tich nhiét, phuong phap do LOI
va phuong phap UL-94.

2. Nguyen vat liéu va phuong phap thuc nghiém
2.1. Nguyén vit liéu

Nhua polypropylene (1102K, ShenHua Chemical, Trung
Qudc); Ammonium polyphosphate (Chanfeng chem, Trung
Qudc); melamine (>98%, Sigma-Aldrich, M¥); ethanol
(>97%, Guangdong Guanghua Sci-Tech Co., Ltd, Trung
Quéc); Acid acetic (>95%, Sigma-Aldrich, My); Na,CO,
(299,5%, Sigma-Aldrich, My); Ure (=99%, Sigma-Aldrich,
My); Formaldehyde (36,5-38%, Sigma-Aldrich, M¥);
Dipentaerythritol (technical grade, Sigma-Aldrich, My).

2.2. Ché tgo vit ligu ammonium polyphosphate-urea-
melamine-formaldehyde

Vit lieu APP-UMF dugc ché tao bang phwong phép
insitu polyme hoda hai giai doan. Giai doan 1 ché tao dung
dich chura chat tién polyme (prepolymer): Hoa tan lan lugt
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10 g urea va 10 g melamine trong 50 ml dung dich pha sin
chtra nudc cat va formaldehyde (véi ty 16 mol 1a 3:1). B6
sung thém dung dich Na,CO, 10% vao hon hop trén dép khi
dung dich dat gia tri pH trong khoang 8-9. Ti€p tuc khuay va
gia nhiét ¢ 80°C trong 1 gio thu dugc dung dich chtra chat
tién polyme UMF.

Giai doan hai ché tao vat liéu APP bién tinh véi UMF:
Cho 40 g APP vao 100 ml ethanol, khudy tir 15 phut, sau dé
rung siéu am 70°C trong 20 phut thu duoc hon hop A. Nho
tu tu dung dich UMF da chuén bi & trén vao hdn hop A,
bd sung thém acid acetic dén khi pH dung dich nam trong
khoang 4-5 thu dugc dung dich B. Pun hdi luu c¢6 khudy
dung dich B thu duoc trong 3 gid ¢ nhiét do 80°C dé thuc
hién qué trinh bién tinh APP véi UMF. Két thiic qué trinh xtr
1y thiy nhiét, chét ran dugc thu lai bfing cach loc, rira nhidu
lan bang nudc cat va siy chan khong trong 6 gior & 40°C, thu
dugc san pham 1a APP-UMF.

2.3. Ché tao vit liéu nhwa polypropylene cé kha ning
chong chay bang phwong phdp tron nong chady

Trude khi tron, tit ca cac vat liéu duoc séy kho trong tu
sdy chan khong & 80°C trong 12 gid. 50 g nhwa PP duge dun
néng chay trong 15 phat dau tién véi toe do 50 vong/phut
o 180°C trong may tron kin Brabender. Vat liéu APP-UMF
v6i cac ham luong khac nhau va DPER dugc thém vao nhya
PP di nong chay va tiép tuc tron trong 4 phit.

Cac mau thu duge sau qua trinh tron nong chdy dugc
chuyén sang khuén ép nong trong may duc Brabender va
dugc lam néng ¢ 190°C, sau do dugc ép ¢ ap luc 10 MPa
trong 10 phut va lam ngudi dén nhiét d6 phong trong khi
duy tri ap lyc dé thu dwoc tim composite.

2.4. Cac phwong phap ddc trung vit liéu

Vit lidu duoc dic trung cac tinh chét bang cac phuong
phép nhu: kinh hién vi dién tir quét (SEM, Hitachi S-4800,
Nhat Ban), phé hép thu héng ngoai (FT-IR, Nicolet
IMPACT-410, Canada, & nhiét o phong, $6 song 4000-400
cm'), phan tich nhiét (TG-DTG, Labsys TG, SETARAM,
Phap, dugc thuc hién trong khoang nhiét d§ 0-800°C dudi
dong khi argon va tbc d6 nang nhiét 1a 10°C/phut).

Kha ning chong chay cua cac mau vat lidu duoc danh
gia bang phuong phap UL-94-V dugc thuc hién theo
ASTM D 3801-96 trén thiét bi do chay Atlas Electric
HVUL-94 (Atlas Electric Devices Co. Ltd, My) va phan
tich LOI trén thiét bi JF-3 (J iangning Analytical Instrument
Factory, Trung Quc) theo tiéu chudn GB/T 10707-2008 v&i
d6 day cua tim composite 14 3,4 mm.

Tinh chét co ly do bén kéo cua cac mau vat liéu duoc
danh gid st dung phuong phap thir theo ISO 527 trén
thiét bi thur nghiém co ly vat liéu da nang AGX-50kNVD,
SHIMADZU, Nhat Ban.
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3. Két qua va ban luan

3.1. Két qud dac trung vdat lieu ammonium
polyphosphate-urea-melamine-formaldehyde

Phé FT-IR cia mau APP va APP-UMF dugc dua ra
trong hinh 1. Céc peak dic trung ciia APP tai cic sd song
bao gdm 3166 cm! (N-H), 1265,41 cm™ (P=0), 1087,18
cm’! (dao dong dbi ximg P-0), 890,47 cm! (dao dong khong
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Hinh 1. Phé FT-R cta vat liéu ammonium polyphosphate va
ammonium polyphosphate-urea-melamine-formaldehyde.

d6i ximg P-0) va 1026,51 cm™ (dao dong d6i xtmg clia PO,
va PO,) [14]. Dbi véi pho FT-IR ctia mau APP- UMF, cac
peak chlnh déc trung cho APP bi thay d6i kha nhiéu vé vi tri
va c6 cuong do thap hon rat nhidu, tuong tng 1a cac peak
& 56 song 1291,27 cm’' (P=0); 1135,78 cm™! (dao dong dbi
xtmg P-0); 890,24 cm! (dao dong khong ddi ximg P-O) va
995,57 cm! (dao dong ddi xtng cia PO, va PO,). Bay co
thé 1a két qua cua hién twong cac hat APP bi boc kin boi
UMF lam thay d6i cac peak dic trung cia APP. Ngoai ra,
Phd FT-IR ciia APP-UMF con ¢ cac peak dic trung cho
melamine va urea. Peak & s6 song 1560 cm™' 1a dao dong
ctia lién két C=C trong vong thom ciia melamine [14, 15],
va peak & sb song 1637,97 cm™ 1a dao dong cua lién két
C=0 trong urea [14, 15]. Két qua nay cho thay sy c6 mit
cua UMF trén vat liéu APP-UMF.

Hinh 2 thé hién anh SEM cua vt liéu APP thuong mai
va vt liu APP da duoc bién tinh bang boc voi UMF. C6 thé
quan sat duoc réng, cac hat APP thuong mai la cac khdi da
dién véi kich thudc khong dong déu tir 5-20 micromet. Viée
bién tinh bang hop chit UMF anh huong 16n t6i hinh thai
hoc va bé mit ctia vat lidu. Vat liéu APP-UMF c6 hinh théi
bién ddi rd rét, xuat hién dudi dang cac hat nho dang cau c6
bé mat nhin min dinh két véi nhau, kich thudc kha dong déu
khoang 0,5-1,0 micromet. Cac hat dang hinh cau nho nay
chinh la cac hat APP-UMF véi 16p vo UMF bao boc cac hat
APP. Ngoai ra, két qua anh SEM ciing cho thay, cac khdi da

Hinh 2. Anh SEM ciia vat liéu ammonium polyphosphate va ammonium polyphosphate-urea-melamine-formaldehyde.
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dién APP c6 kich thude 16n nay ban dau co thé 1a tap hop
ctia cac hat nho két tu voi nhau tao thanh. Qua trinh bién
tinh lam pha v& céac khdi da dién, tao thanh cac hat nho va
dugc bao boc boi UMF trong qua trinh bién tinh, tao thanh
vat liéu APP-UMF c¢6 cdu tric 16i-vo. Céc két qua SEM két
hop v6i FT-IR di ching to rang APP dugc bién tinh thanh
cong bang phuong phép boc véi UMF.
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Hinh 3. Bwong TG cua vat lieu ammonium polyphosphate va
ammonium polyphosphate-urea-melamine-formaldehyde.

Gian dd phan tich nhiét TG-DTG ciia APP va APP-UMF
dugc chi ra trén hinh 3 va 4. Quan sat duong TG va DTG
ctia miu cho thiy APP gin nhu khong giam khéi lugng trong
khoang nhiét do 30-200°C. Tuy nhién, duong cong DTG van
cho thiy sy xuét hién peak thu nhiét nho & 184,61°C. Gi4 tri
nhiét d6 nay dong thoi ciing 1a nhiét do nong chay cua APP.
Do vay, peak nay dugc hinh thanh bdi qua trinh thu nhiét
nong chay cia APP. Theo bdo cdo trong cac nghién cuu da
thyc hién thi qua trinh phan huy nhiét cia APP gdm hai giai
doan [16, 17]. Giai doan 1 Ia qua trinh phan huy APP trong
khoang nhiét d6 200-500°C giai phong NH,, H,0, tao thanh
acid polyphosphoric dan dén sy giam 24 65% khi luong.
Giai doan nay thé hién dinh thu nhiét trén duong cong DTG &
nhiét d6 324,65°C. Sy phan huy nay con din dén hinh thanh
cdu trac mang ludi lién két khong gian ba chiéu P-O-P giup
bén nhiét tot hon [18]. Qua trinh thr hai dién ra trong khoang
500-700°C, day la qua trinh phan huy nhiét chinh cua APP
kém theo sy sut giam khéi luong 1én t61 71,66% va dinh peak
thu nhiét ¢ 670,52°C. Sy syt giam khéi lugng 16n nay 1a do
qua trinh phan huy acid poly phosphoric tao thanh axit poly
metaphosphoric, trong khi d6 acid metaphosphoric dé dang
bay hoi. Phan con lai 13 cdu trac mang ludi lién két chéo
khong gian ba chiéu P-O-P s& bi phan huy nhiét tao thanh 16p
bot than P, day chinh 1a 16p bot than c6 tac dung cach ly khong
bét chay dé bao vé vat liéu composite khoi nguén nhiét.

Gian d6 phan tich nhiét ciia APP bién tinh véi UMF
(APP-UMF) khac véi gian d6 phan tich nhiét cia APP.
Ngoai hai peak thu nhiét chinh 403,7 va 635,9°C (twong
ung voi hai qué trinh phan huy nhiét cia APP) con cé su
xuat hién hai peak thu nhiét nhé ¢ 88,06 va 247,52°C (hinh
4). Sy xuét hién cia UMF lam cho qué trinh phan huy nhiét
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Hinh 4. DPwong DTG cua vat liéu ammonium polyphosphate va
ammonium polyphosphate-urea-melamine-formaldehyde.

cua APP ¢ giai doan thu nhét xay ra cham hon thé hién &
peak thu nhiét & 403,7°C (so v6i APP khong bién tinh 1a
324,65°C). Bén canh d6, quan sat trén hinh 3 c6 thé thay
tdc d phan huy nhiét cia APP-UMF ¢ giai doan ddu xay ra
nhanh hon so v6i mau APP khong bién tinh (trong khoang
truge 500°C), nhung tir 500°C tro di thi qua trinh nay xay ra
cham hon. Két thic qua trinh phan huy nhiét thi luong can
con lai ciia hai mau 1a kha giéng nhau.

Tu cac phan tich trén cho thay, vat licu APP-UMF c¢6 su
sut giam khdi lugng xay ra sém va véi tbe do nhanh hon.
Diéu nay din dén kha ning sém tao ra 16p than & nhiét do
thip, bao vé dugc vat lidu khi nhiét do tang 1én. Ngoai ra
viéc phan hiy ¢ nhiét do thap gitp som tao ra cac tac nhan
di€t goc ty do nhu NH, hay tac nhan lam loang nong do oxi
nhu NH, va H,O. Day chlnh 1a két qua cua sy twong téc giita
APP va UMF

3.2. Két qud tinh chdt nhiét ciia vt ligu composite

Bang 1. Két qua danh gia kha ning chéng chay clia cac mau vat
liéu trén nén nhwa polypropylene.

Thanh phén cic chét (%)

tl;.‘]’m Miu PP APP APP-UMF DPER R
1 PP 100 0 0 0 NR NR

2 APP/PP 70 30,0 NR 19,00

3 APP-UMF/PP 70 30,0 V-0 27,23

4 APP-UMF/DPER/PP 70 225 15 V-0 34,57

NR: no rating (khdng danh gia dworc).

Két qua danh gia kha ning chéng chay cua cic mau vt
liéu PP composite ché tao dugc bang phuong phap do LOI
va UL-94 dugc trinh bay ¢ bang 1. Vat liéu nhya PP khi
chua thém chét chéng chay hoan toan khong c6 kha ning
chéng chay. Sau khi thém chit chéng chay APP va APP-
UMF kha niang chdng chay cuia vat lidu ting 1én 1o rét. Két
qué cho thdy, kha ning cai thién kha ning chong chay d6i
v6i vt lidu PP composite ctia chit chong chay APP-UMF
tot hon rat nhiéu so voi APP khong bién tinh. Véi viée st
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dung APP-UMF, vat liéu PP composite thu dugc dat mirc
chéng chay V-0 (muc chong chay cao nhat theo phuong
phéap UL-94) va gia tri LOI dat 27,23%, dat murc vat liéu co
kha ning tu dap chay (chi s LOI bang 27% la gié tri cin
thiét dé vat liéu co kha nang ty dép tit [19, 20]).
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Hinh 5. Bwong TG cua vat liéu polypropylene, ammonium

polyphosphate/polypropylene, ammonium polyphosphate-UMF/
DPER/polypropylene.

Céac duong cong TG va DTG ctia nhya PP nguyén chat
va vat liéu vat liéu PP composite ¢ kha ning chong chay
duogc thé hién trong hinh 5 va hinh 6. C6 thé thdy rd rang,
PP nguyén chét bat dau phan huy ¢ khoang 200°C va gan
nhu phén huy hoan toan ¢ 500°C. Gia tri T cua qua trinh
1a 444,67°C, nhu quan sat trong hinh 6. Vat liéu APP/PP cho
kha nang phan hily ¢ nhiét do thip som hon. Qua trinh phan
huy tach thanh 3 giai doan, twong (mg véi cac gia tri T
lan luot 1a 287,24°C (phéan hiy APP), 385,76°C (phan huy
composite) va 542,36°C (phan huy than), twong tw nhu doi
v6i qua trinh phan huy nhiét cua vat liéu PP composite su
dung APP bién tinh v6i melamine formaldehyde (MF) phéi
hop vai pentaerylthritol (PER) [15].
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Hinh 6. Pwong DTG cla vat liéu polypropylene, ammonium
polyphosphate/polypropylene, ammonium polyphosphate-UMF/
DPER/polypropylene.
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So véi vat liéu composite APP/PP, qua trinh phan huy
cua vat liéu composite APP-UMF/DPER/PP dién ra ¢ nhiét
do rat som dudi 200°C. Khi nhiét do tang trén 200°C, duong
cong TG cua véat licu APP-UMF/DPER/PP cling dugc mo
rong vé phia nhiét 6 cao hon va chi ¢6 qua trinh phan hay
mot giai doan nhu nhya PP nguyén chét. Luong than con lai
0 800°C cua vat liéu APP-UMF/DPER/PP 1a 14,71%, cao
hon nhiéu so véi cua vat liéu APP/PP va PP chi lan luot 1a
7,43 va 0,07% (bang 2) cho thiy kha ning bén nhiét tot hon
rat nhiéu ciia vat ligu APP-UMF/DPER/PP so véi cac vit
lidu con lai. Két qua nay co thé cho phép dua ra nhan xét hé
chit chdng chay APP-UMF, chit phu gia DPER va nhia PP
da tao thanh mot lién két théng nhét, cac thanh phﬁn chat
chéng chay, phu gia dugc phan tan déu trén nhya nén PP,
Bang 2. Lwgng chét ran con lai tinh toan tir két qua TG-DTG cua
cac vat liéu.

Thik ty Méiu Chit rin con lai (% khoi lrgng)
1 PP 0,07

2 APP/PP 7,43

3 APP-UMF/DPER/PP 14,71

DPER la chét phu gia gitip ting nhanh qua trinh cacbon
hoa theo nhiét d tao thanh 16p than bao vé polyme nén.
Trong nghién ctru nay, dé cai thién cao hon nira kha ning
chéng chay cua vat liéu PP composite, DPER da dugc thém
vao vat liéu nhya PP composit cing véi chat chong chay
APP-UMEF, tao thanh hé chit chéng chay phdong né hoan
thién bao gdm 3 thanh phan: chat phong ng (APP), chat thoi
tao khi (UMF) va chit than hoa (DPER). Ngoai ra, thanh
phan UMF ciing c6 kha ning 1am tang nhanh qué trinh than
hoa do tac dung cia UF [13]. Két qua thu dugc cho thiy,
kha ning chéng chay cua vat lieu APP-UMF/DPER/PP
tang dang ké so voi APP-UMF/PP, véi gia tri LOI tang tir
27,23% 1én gia tri rat cao 34,57%.

3.3. Két qua do bén kéo ciia vdt li¢u composite

Céc chit chong chay APP-UMF va DPER dua 1én nhya
PP di lam ting dang ké kha niang chdng chay cua vat lidu
composite thu dugc. Tuy nhién, tinh chét co 1y cia cac vat
liéu composite thu duoc déu d3 bi giam so véi nhya PP ban
dau, thé hién qua thong s tinh cht co 1y do bén kéo (g
suét kéo) va do gian dai khi dut cia cac mau composite thu
duoc so voi nhyua PP ban diu duge dua ra trong bang 3.
Bang 3. Tinh chat co’ Iy (46 bén kéo, do gian dai khi dit) cta cac
vat liéu.

Thirty  Miu g«:; ;;é)n kéo 32)gi5n dai khi dit
1 PP 35,15 65,26
2 APP/PP 23,63 29,29
3 APP-UMF/PP 25,12 35,13
4 APP-UMF/DPER/PP 32,81 14,85
1



APP dugc bién tinh voi UMF lam ting kha ning tuong
hop va phéan tan cua vat liéu APP-UMF trén PP so v6i APP
khong bién tinh. Két qua cho thdy, khong nhiing kha ning
chdng chay cua vat lidu composite trén nén PP st dung
APP-UMF (mau APP-UMF/PP) tét hon so véi sir dung
APP khong bién tinh (mdu APP-UMEF/PP) (bang 1), ma cac
thong s6 do bén kéo va do gian dai khi dat ciing ting 1én
(bang 3). P6 bén kéo tiang tir 23,63 1én 25,12 Mpa, do gidn
dai khi dut tang tr 29,29 1én 35,13%. Tuy nhién, cac tinh
chat co 1y nay ctia cic miu composite thap hon dang ké so
v6i cua nhyua PP ban dau, dic biét 1a do gian dai khi dut.

Hon thé nita, khi thay thé mot phan (7,5%) APP-UMF
bing DPER (miu APP-UMF/DPER/PP), thong sé do bén
kéo tiép tuc duoc cai thién, dat 32,81 MPa, gﬁn dat ngudng
d6 bén kéo cua nhya PP ban dau (35,15 Mpa). Tuy nhién,
thong s6 do gidn dai khi dit cia mau APP-UMF/DPER/PP
chi dat 14,85%, tiép tuc giam sau hon nita so vi mau khong
c6 DPER (APP-UMF/PP; 35,13%). Két qua nay cho thiy
viéc bd sung DPER mic du gitp vét liéu APP-UMF/DPER/
PP ting kha ning chdng chay 1én dang ké (bang 1) va co thé
da lam tang kha ning twong tac giira cac thanh phan trong
vat liéu composite (ting do bén kéo) nhung lai 1am cho vat
lidu bj giam di nhidu tinh déo dai, kha nang kéo dan so voi
nhua PP ban dau.

4. Két luan

Vit liéu APP bién tinh bang phuong phéap boc véi UMF
va vat liéu composite APP-UMF/PP va APP-UMF/DPER/
PP c6 kha ning chéng chay di dugc nghién ctru ché tao
thanh cong. Qua trinh bién tinh APP véi UMF da lam thay
d6i hoan toan hinh thai ciu trac cua vat liéu APP, tao thanh
chat chong chay co kha ning twong hop tot hon véi nhya
polyme nén thé hién qua kha ning chong chay cua cac vat
liéu composite trén co s nhua nén PP di ché tao duoc.
Vit liéu composite APP-UMF/PP va APP-UMF/DPER/PP
¢6 kha ning chdng chay tot hon rat nhidu so véi nhwa nén
PP va vat liéu st dung phu gia chua bién tinh 1a APP. Tét ca
cac mau composite sit dung UMF-APP va DPER déu c6 kha
nang tu dép tat lira v6i mirc V-0 theo phung phap UL-94 va
chi s6 LOI dat cao hon 27%. Tuy nhién, tinh chét co ly do
bén kéo va do gian dai khi dut cia cac vat liéu composite
déu giam dang ké so v6i vat lidu nhua PP ban dau, dic biét
la d6 gian dai khi dat. Mac du vay, viéc bién tinh APP véi
UMF da lam tang kha nang phan tan, twong hop cua vat liéu
APP-UMF trén nén PP, giup cai thién hon tinh chit co Iy
cua vat liéu composite thu dugc (APP-UMF/PP) so voi vat
li¢u APP/PP str dung vét liéu APP khong bién tinh.

Nghién ctru nay dugc tai trg boi Vién Han 1am Khoa
hoc va Cong nghé Viét Nam thong qua d¢ tai ma so
TBPCCC.04/21-23. Cac tac giad xin chan thanh cam on.
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