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TONG QUAN VE BE TONG NHU'A NONG SU DUNG
POLYETHYLENE TAI CHE O VIET NAM
RECLAIMED POLYETHYLENE MODIFIED HOT MIX ASPHALT IN VIET NAM

o V6 Pgi TUY, Tran Viét Khanh?
L Coéng ty co phan dau tw xdy dwng BMT, 2Truong Pai hoc Giao théng van tai TP.HCM

Tom tat: B tong nhua (BTN) Ia vat ligu ph bién duwoc sir dung 1am lop mat két cdu do dwong,
Tuy nhién, trong qua trinh khai thac mdt’dmir-ng BTI\! béc 16 kha npiéu han ché dudi tac dong cua su
gia tang leu heong, tai trong xe va cac yeu to thoi tiet, khi hdu. Dé cai thién cdc dac tinh czza BTN c6
thé su dung mot so loai phu gia polymer khac nhau. Bai bao trinh bay tong quan vé tinh hinh nghién
cizu va iing dung BTN su dung phu gia polyethylene (PE) tai ché o Viét Nam va trén thé gidi, cho thay
sw can thieét cua viéc nghién cizu ché tao BTN su dung PE tai che trong diéu kién Viét Nam.

Tar khoa: Bé tong nhya, bé tong nhya polymer, nhua dwong polymer, phu gia, polyethylene.

Chi sé phan logi: 2.4

Abstract: Asphalt concrete is a common material used as a pavement texture. However, in the
process of exploiting the asphalt concrete surface is exposed many restrictions under the impact of the
increase in traffic, truck load and weather factors, climate. In order to improve the properties of the
asphalt concrete, polymers additives can be used. This paper presents an overview of the research and
application of reclaimed polyethylene (PE) in Vietnam and in the world, shows the necessity of

studying the manufacture of asphalt concrete using recycled PE in Vietnam condition.
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1

. Tinh hinh chung vé BTN & Viét Nam

BTN Ia vat liéu c¢d nhiéu vu diém ndi bat
nén thuong duoc sir dung rong réi de 1am lop
mat két cau 4o duong. Ty 1¢ su dung mat
duong BTN trén cac tuyén dudng cip cao &
trén thé gioi néi chung va Viét Nam néi riéng
la rat 16n, hon 80%. Thuc té cho thdy, mat
duong BTN sau khi dem vao khai thac
thuong xuat hién sém nhiéu loai bién dang
va hu hong. Bai vi trong qué trinh khai thac,
dudi tac dong cua tai trong nang, luu lugng
xe 16n va nhiét d6 moi truong, cau trdc mit
duong BTN bj thay ddi din dén cac dic
trung vé cudng do va bién dang ciing thay
do6i theo, l1am giam chat luong mat duong.
Nhitng hinh thie hue hong phd bién cua mat
duong BTN 1a mat mat vat liéu, nat va bién
dang [1]. Trong do, hién tugng han lin vét
banh xe (HLVBX) dang xay ra rat pho blen
trén céc tuyen qudc 16, cac tuyén duong cap
cao tu Bac vao Nam. Do la mot van dé vo
cuing cap bach, thu hit sy quan tdm cua ca xa
hoi va doi hoi cac nha khoa hoc phai tim ra
giai phap khic phuc.

Asphalt concrete, polymer modified hot mix asphalt, polymer modified bitumen,

B6 GTVT da cung cic co quan chuc
ning va cac nha khoa hoc phdi hgp nham tim
ra cac giai phap han ché cac hu hong noi
trén. Mot s6 bién phap duoc thuc hién nhu
xir Iy xe vuot tai, ra soat cap nhat nhiéu tiéu
chuan, quy dinh dé hoan thién cong nghé san
xuit BTN, thi cong két cdu 4o duong theo
huéng hién dai hod, ké ca thiét bi thi nghiém
va kiém tra [2]. Tuy nhién, cac giai phap déu
chua mang tinh lau dai, hodc chi kiém soat
cac van dé chu quan trong qué trinh thiét ké,
thi céng, nghiém thu, con cac hu hong xuat
phat tir ban than vat liéu BTN thi chua giai
quyét duoc.

C6 thé cai thién chat lugng BTN theo
cac huéng: str dung nhua duong cai tién; sir
dung vat liéu gia cuong (s¢i thuy tinh, soi
cacbon, soi cellulose phan tén,..) cai tién
thanh phan BTN; str dung cot liéu chat luong
t6t, thiét ké cap phdi hop ly. Trong d6, BTN
6 sir dung phu gia polymer dugc nghién ctu
va sir dung nhiéu ¢ trén thé gigi véi nhiing
két qua vuot troi da dugc khang dinh.

2. Tinh hinh nghién ctru va trng dung
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bé tong nhua polymer (BTNP)

2.1. Nghién ctru va ing dung trén thé
gidi

BTNP la san pham cai tién nham ting
kha nang 6n dinh nhiét caa mat duong dudi
tac dung cua tai trong 16n bang céach sir dung
chat két dinh dic biét, nhwa duong polymer
(PMB). Trén thé gioi, cdng nghé san xuat
PMB bing cach phdi tron nhya duong voi
polymer déo nhiét da dugc chip nhan va st
dung rong rai voi san lugng hang triéu
tan/nam. Phu gia polymer ding cho BTNP
duoc chia lam hai loai chinh:

- Céc polymer dan hoi (elastomers) nhu
styrene-butadiene-styrene  (SBS), styrene-
butadiene-rubber  (SBR),  crumb-rubber-
modifiers (CRM), acrylonitrile-butadiene-
styrene (ABS), ...

- Céc polymer déo nhiét c6 d6 bén cao
(plastomers) nhu polyvinyl acetate (PVA),
polyethylene (PE), polypropylene (PP),
low/high  density  polyethylene (LDPE
/HDPE), ethylene-vinyl acetate (EVA), ....

Nam 1929, 1an dau tién cao su tu nhién
(NRL), mot polymer elastomer dugc ung
dung trong xay dung duong tai Singapore.
Tai Anh, Chau Au va My, NRL duoc nghién
ctu va tng dung rong rai trong nhirng nam
1950 va 1960. O nhiét do cao, NRL lam ting
d6 deo cua nhya duong gilp cho mat duong
6n dinh dudi téc dung cua tai nang. O nhiét
d6 thap, NRL lam giam sy nat gy do nhiét
trong lién két caa BTN [3].

SBR la mu cao su cd ciu tric ngau nhién
ctia copolymer. SBR 1am ting dang ké nhiét
d6 khang nat, nhiét @6 héa mém, tinh 6n dinh
nhiét va do bén nhiét cia nhya duong [4].
Nhil trong nhya dudng duoc cai tién boi hop
chat nhya epoxy va SBR c6 kha ning khang
nat & nhiét do thap, 6n dinh & nhiét do cao,
d6 bam dinh va d¢ bén tét hon nhiéu so véi
nhi tvong nhya duong thong thuong [5].

SBS 1a elastomer polymer lam tdng tinh
dan hoi cua nhua dudng, day co thé 1a céc
polymer thich hop nhit dé cai tién nhua
duong. Nhya duong bién tinh SBS cho thay
su két dinh vuot troi so vai cac chat két dinh
duoc bién tinh bai SBR, tham chi n6 cé thé
phun 1én dwoc trén bé mat 4m wot. Nhua

duong cai tién SBR chiu kéo tét hon, nhung
SBS Iam cho khéi BTN c6 do bén & trang
thai bién dang tét hon [6].

EVA la mét plastomer da duoc st dung
trong xay dung dudng hon 30 nim qua dé cai
thién tinh thuan tién trong thi céng va tang
kha niang chong bién dang caa hdn hgp BTN.
Viéc str dung nhya duong bién tinh EVA lam
taing do 6n dinh Marshall va dg rong du,
dong thoi 1am giam su chay nhya va khoi
lwgng thé tich caa hén hop BTN [7].

Phu gia polymer c6 thé duoc thém vao
trong qué trinh san xuat nhya duong, thém
vao san pham nhya duong hoan thién hoic
trong qua trinh tron néng hon hop BTN.
Phuong phap thém polymer anh huong 16n
dén su phan b mang polymer va cac tinh
chat caa PMB. Ty Ié t6i wu phu thugc vao
loai polymer, nhya duong va sy twong tac
cua chung. PMB ung dung trong xay dung
duong 6 mot s6 nude chau Au duoc thong ké
trong bang 1.

Bdng 1. Muzc tiéu thu nhua dwong va PMB nam 2014
mét so nuéc chau Au [8].

, Luogng nhya Luong PMB

Nuge (tfiél% tAn) ' (50)
Austria 0.37 18.9
Belgium 0.21 26.5
Czech Re. 0.33 215
Hungary 0.19 25.0
Romania 0.20 75.0
Slovakia 0.08 29.1
Spain 0.56 15.0

2.2. Tinh hinh nghién ctru trong nwéc

O Viét Nam, PMB di bat dau dugc ap
dung thi nghiém tir nam 1997 trén mot 6 du
&n nhu duong Bic Thiang Long - Noi bai,
QLS51, QL1 doan Phap Van - Cau Gié va da
cho két qua khé tét. Bo GTVT ciing da ban
hanh tiéu chuan 22TCN 319-2004 vé PMB,
22TCN 356-2006 V& quy trinh thi cong va
nghiém thu mat duong BTNP, QD sé 2790
nim 2016 v& BTN st dung phu gia PR-
PlastS, Quyét dinh 1079 nam 2016 vé BTN
st dung nhya duong cao su hoda.

Mot s6 cac nghién ctiu cua céc tac gia
trong nudc ciing cho két qua rat kha quan.
Nghién cau [9] chi ra ring, st dung SBS s&
lam thay doi céc chi tiéu k¥ thuat cua nhua



205

TAP CHi KHOA HQC CONG NGHE GIAO THONG VAN TAI SO 27+28 — 05/2018

duong 60/70 nhu do kim lan, nhiét d6 hda
mém, d6 dan hoi, do nhot, dd 6n dinh luu trit
va d6 dinh bam véi déa theo cac chiéu hudéng
¢ lgi, ham luong 4% SBS la ham lugng phu
hop nhat. Nghién ciu [10] cho thay sir dung
phu gia goc cao su ATR trong BTN lam ting
kha ning chdng lai hién tuong lGn troi cua
mat duong. Mot sé nghién ctu khéc vé nhya
duong cai tién nhu d& xuat lya chon méc
nhua duong PG phu hop véi didu kién Viét
Nam [11], BTN st dung ludi sei thuy tinh va
luGi sgi cachbon [12], ciing cho cac két qua
budc dau rat kha quan. Mot sd cong trinh
thuc té da ung dung BTNP nhu tuyén tranh
thanh phé Vinh, tuyén Vinh — Ha Tinh
(2014), QL20 Lam Déng (2015),... Tuy
nhién, viéc ap dung BTNP & nudc ta van con
han ché do PMB 1a san pham kho kiém soat
chat lwong trong khau phdi tron, san xuat va
gia thanh cia BTNP kha cao.

3. Tinh hinh nghién ctru va &ng dung
BTN sir dung PE tai ché

3.1. Nghién ciru va wng dung trén thé
gioi

PE la mot nhua nhiét déo plastomer
polymer c6 do bén cao. Céc san pham tir PE
nhu ti nilon, cac dung cu gia dinh, cac thiét
bi nhua cong nghiép, PE c6 kha nang tai ché.
Viéc nghién cau sir dung PE dé cai tién tinh
chat nhya duong bat dau tir nhimg nam 2000,
va cac nghién ciu gan day di c6 nhitng két
qua kha quan.

Nghién cau [13], [14] cho thay, st dung
PE/LDPE s€ giam d¢ kim lan, nhung ting
nhiét dd héa mém, nhiét 6 bét lra va nhiét
d6 béc chay caa nhya duong 60/70 (hinh 1),
ham lugng t6i wu nén dung 1a 2% PE va 4-
5% LDPE so véi khéi lugng nhuwa duong.
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Hinh 1. Tinh chdt cua bitum 60/70 siz dung PE [13]
Trong nghién cau [15], nhom téc gia su
dung HDPE va LDPE ¢ dang hat va dang bot
tr 6%, 8%, 10%, 12%, 14% va 18% so voi
khoi lugng nhya duong 60/70, t6i vu 1a 5.4%

trong hén hop BTN néng [15]. Két qua cho
thdy rang, sir dung PE trong BTN lam ting
dang ké do 6n dinh, giam trong luong, ting
nhe d6 déo nhung chua vuot qua gié tri ti da
cho phép, ting nhe d6 rdng du va d6 rdng cbt
licu. Ham luong téi wu 14 12% HDPE dang
bot so vai nhuya duong. Nhin chung, BTN
néng st dung PE lam giam bién dang mat
duong, ting suc khang moi va tao su két dinh
t6t hon giira nhua duong va cét lieu.
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Hinh 2. B¢ én dinh ciia BTN ¢6 HDPE/LDPE [15].

Nam 2012, Moghaddam va cac cong su
da nghién ctu s& dung polyethylene
terephthalate (PET) tai ché dang hat trong
hon hop SMA (Stone Mastic Asphalt) [16].
PET véi cac ham luong la 0%; 0.2%; 0.4%;
0.6%:; 0.8%; 1% so véi khdi lugng SMA
dugc thém vao trong qué trinh tron kho
SMA-14, nhya duong PG 80-100. Két qua
cho thiy, SMA sir dung PET téi ché c6 d6 6n
dinh tét hon, d6 déo dugc cai thién va do
cing c6 xu hudng giam di so véi SMA thdng
thuong (hinh 3). Ham luong t6i wu 1a 0.4%
PET tai ché so véi khéi luong SMA.
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Hinh 3. B¢ 6n dinh va do cung cua SMA khi si dung
PET tai ché [16].
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Nghién ctru caa Rahman va Wahab [17]
vao nam 2012 st dung PE tai ché tir 5-25%
khdi luong nhua duong, voi ham lwong nhua
trong hdn hgp BTN nong 1a 5%. Két qua cho
thiy, BTN sir dung PE tai ché c6 mé dun do
cing giam so voi BTN thong thuong, diéu
nay ching to PE tai ché khong lam ting do
cing cua BTN. Pdng thoi, PE tai ché gilp
BTN han ché duoc bién dang du mét céach
dang ké (hinh 4). Ham luong PE tai ché tdi
uu la 20% so véi nhya duong.

Nghién cuu [18] sir dung HDPE tur cac
chai nudc giai khat, xé nho thanh sgi va thém
vao hon hgp BTN néng nhu 1a mot phu gia
polymer. Cét liéu dwoc nung dén 170°C,
HDPE dugc thém vao cét lidu trudce voi céc
ham luong lan luot 12 4%, 6%, 8%, 10%,
12%, 14% so voi ham luong nhya duong,
nhua duong 60/70 dugc thém vao sau do sao
cho tong luong chét két dinh 1a 5% so Vi
hén hop BTN. Két qua cho thdy, véi ham
lugng 8% HDPE, BTN c¢6 d6 6n dinh cao
nhat. Ngoai ra, khi thay d6i ham luong chat
két dinh tir 3.5%, 4.0%, 4.5%, 5.0% va 5.5%,
thi hdn hop chira 8% HDPE cho d6 6n dinh
cao hon, gia tri d6 déo Marshall giam tir 3.03
mm & 0% HDPE xuéng 2.67 mm & muc 8%
HDPE. Ham luong chat két dinh 5% véi 8%
HDPE cho két qua tbi uu nhét vé d6 6n dinh,
do déo Marshall va giam dang ké vét han 1Gn
banh xe so véi BTN thong thuong (hinh 5).
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thién khi sir dung HDPE tai che [18].
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Hinh 6. M6 dun cat déng cua nhiea dwong sir dung
phu gia PE [19]

Nghién cau [19] vé mé dun cat dong cua

nhua duong 60/70 st dung phu gia PE cho
thdy, viéc ting ham luong PE trong nhua
duong (PE/B) lam ting moé dun cit dong
(G*) va d6 nhot quay (RV) caa chit két dinh.
Tuy nhién, ty s6 PE/B khoéng anh huéng
dang ké dén goc léch pha (3). Véi viéc bd
sung PE, nhya duong cai thién duoc do dan
hdi, ting strc khang HLVBX. Ham lugng PE
6% tro 1én la khéng kha thi vi gia tri do nhot
quay khé cao. Ham luong PE t6i vu la & mic
3%, khi d6 mo dun cat dong (G*) tang, CAi
thién duoc sic khang HLVBX, d6 nhét quay
van trong gidi han kha thi (hinh 6).

Mot sé nghién ciu khac ciing cho két
qua kha quan khi sir dung PE tai ché dé cai
thién cac tinh chat ciia nhya duong va BTN.

3.2. Tinh hinh nghién ctru trong nuwéc

O Viét Nam, viéc nghién ciru va tng
dung PE tai ché cai tién BTN con rat han ché.
Mot trong nhitng nghién ctru dau tién vé van
dé nay 1a ciia nhom tac gia Nguyén Manh
Tuéan [20] duoc thuc hién vao nim 2015.
Nhom tac gia st dung nhwa PE tai ché tur
chai nhya dugc cét, nghién min rdi phdi trén
voi BTN C12.5 & nhiét do 150°C véi cac
ham luong 0%, 0,2%, 0,4%, 0,6%, 0,8% khoi
luong cip phdi da. Két qua cho thay, BTN sir
dung PE tai ché c6 d6 6n dinh 16n nhat dat
13.36kN, ting dang ké so véi BTN thong
thuong 1a 11.67kN.
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Nghién ctru [21] sit dung PE tai sinh
dang hat tron vé6i cdt lidu da duoc dun nong
trude khi cho thém nhya duong 60/70. Ham
lugng PE dugc su dung tur 0,6,9,12,15% so
v6i ham luong nhya duong. Két qua cho thay
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d6 6n dinh Marshall va mé dun dan hoi BTN
C12.5 duoc cai thién t6t nhit v6i ham luong
PE tai ché 1a 12%, cuong d6 ép ché ciing
dugc cai thién mot cach dang ké (hinh 7).

4. Két luan

Str dung BTNP la mét giai phap hiéu
qua lam tang chat luong khai thac va kéo dai
tudi tho ciia mat duong.

Trong xdy dung duong s dung nhiéu
loai phu gia polymer khac nhau, mét trong sé
d6 1a PE tai ché. Trén thé gi6i, PE tai ché da
duoc nghién ctu kha nhiéu nhu 12 mot phu
gia polymer trong BTN va dd cho két qua
kha quan, tuy nhién da sé van la nghién cau
trong phong thi nghiém, mac d6 ung dung
vao thuc té van con khé han ché.

O Viét Nam dd c6 nhitng nghién ctu
budc dau vé viéc st dung PE tai ché trong
BTN, tuy nhién cac nghién ciu con rat han
ché va chua dugc tng dung vao thuc té. Can
thém nhiéu nghién cau nira dé c6 da co so
khoa hoc cho viéc ing dung loai vat liéu nay
vao thuc té.

Viéc nghién ciau vé BTN néng st dung
PE tai ché la rat can thiét, c6 y nghia khoa
hoc va thuc tién ¢ Viét Nam, vira nang cao
chat lugng mat duong BTN, vira gop phan
giai quyét van dé méi truong.
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