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TOMTAT: Trong nhong ndm qua da ¢ sy quan tam
ngay cang lon vé su dung rac thai nhua trong ché
130 mat dudng bé tong nhua (BTN) nhdm cai thién
(i mét sé tinh chat coly clia BTN mat duding va déng
thén gép phan bdo vé mai trudng Bai bao phan tich
két qud nghién cu budc dau vé dic tinh ky thuat
cla hén hop BTN s& dung nhya dudng 60/70 pha
hat nhya tai ché (RPE- Recycled Polyethylene) so
sanh vén BTN s& dung phu gia SBS va BTN polymer,
13m co s& cho viec nghién cu hoan thién quy trinh
sdn xudt BTN ¢6 sU dung phu gia hat nhua tai ché
theo phuong phap trén uat

TU KHOA: Phy gia, hat nhua tai ché, te6n udt

ABSTRACT: In the past few years, there has been
increasing inferest in the use of recycled plastic
in asphall pavement 1o improve the performance
of the pavement while reducing the amount of
waste plastic that contributes to environmental
protection This paper presents research results
on the technical properhes of asphalt concrete
using asphalt mixed recycled polyethylene (RPE),
compared with SBS - Asphalt concrete and Polymer
Asphall concrete, as the basis for the production
and widespread use of recycled plastic in asphalt
concrete pavernent
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1. DAT VAN DE

Hién nay, tinh trang 6 nhiém rac thai nhua, tui nilon
rat nghiém trong. Néu trung binh 10% s luong chét
thai nhua va tai nilon khéng dugc téi sir dung ma thai
bd hoan toan, luang chat thai nhua va tai nilon thai bo
& Viet Nam sé xap xi 2,5 triéu tan/nam. S luong réc thai
nhua, tdi nilon thai ra ting dan sé 1a mét “ganh ndng”
cho méi truang, thém chi con dan dén tham hoa "6
nhiém trdng”

D4 ¢6 nhiéu nudc st dung nhya tai ché nhu Anh, An
D0, Hoa Ky, Uc... lam phu gia san xust BTN, vi vé ly thuyét,
do ¢6 ¢du tao 13 cac gd¢ hydrocarbon nén nhua sau khi
tan chay sé lién két vat ly dé dang véi nhua duting, ngan
khong cho hén hgp bira vira va phan tan vao moi truang.
Diéu ndy khang chi gidp gidm & nhiém rac thai nhua ma
con tang kha nang lam viéc coa BTN [10]. Nghién cins &
Trudng Dai hoc GTVT [8) theo phuong phap tron khé da
cho thay cac loai manh nhua phé& thai (manh nilon, chai
PET, n4p PP} khi sty dung [am phy gia gitip ting @6 6n dinh
Marshall cia BTN, trong khi loai hat nhua RPE khéng cho
hig¢u qud tuong tu. Do @6, bai bao trinh bay cac két quad
budc 83u trong phong thi nghiém danh gid kha nang sir
dung hat nhya phé thai lam phu gia theo phuong phap
tron uét ci thien kha nang lam viéc coa BTN.

2. CAC DAC TINH KY THUAT CUA BTN SU DUNG
PHU GIA RPE

DElam 16 cac dac tinh ky thuat cia hén hgp BTN s
dung phu gia RPE, nhém tac gia da tién hanh thi nghiém
tai Phang Thi nghiém kiém dinh trong diém dudng bo,
Mbi truding va An toan giao thong (Las-XD 1398) thuoc
Cong ty C6 phan UTC2, Trudng Bai hoc GTVT.

Vat lidu sir dung vét liéu trong cdc thi nghiém
bao gém:

- Hat nhya tai ché dugc sdn xuat tai Nha mdy Xur ly
rac thai Tay Ninh, Cong ty CP Cong nghé méi truong Tay
Ninh, Tap doan Hai Bang;

- Nhu'a 60/70, cac loai ¢St liéu, bot khodng I8y taitram
tron BTN Giang Tan - Tay Ninh cUa Tap doan Hai Dang.

2.1. Hén hgp bitum - RPE (BRPE)

Hat RPE duoc trén vér bitum truéc khi sif dung ché
tao hon hgp BTN Dua trén cac nghién clru da thuc hién
(8,9), sir dung 3 ham lugng hat RPE 5o véi khéi luong
bitum 13: 6%, 8% va 10%. Quy trinh trén nhu sau:

- Bitum 60/70 duoc gia nhi¢t dén 150- 160°C;

-Cho hat RPE vao bitum va khudy trén trong théi gian
8 - 9h, td¢ @b canh trdn trong khoang thai gian 30 phut
dau khodng 400 - 600 vong/phut, sau @6 gidm xudng con
100 - 200 vong/phut. Trong suét thdr gian khudy tron,
nhiét do bitum luén dugc duy tri & muc 150 - 160°C.
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Bang 2.1 trinh bay két qué thi nghiém chi tiéu do
kim lun, hda mém va xac dinh nhiét d6 1am viéc cda hdn
hop BRPE. .

Béng 2.1. Két qu3 thi nghiém hén hop BRPE
| Yhu cu ko thugt (YCKT) cua nhus |
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* Xac dinh thong qua thi nghigm dp nhat
theo ASTM T-316 [14] va AASHTO R30-02 [15]

K&t qua ts Bang 2.7 cho thay, hén hap BRPE ¢6 dic
tinh ky thuat tuong duong véi cac loai nhya PMB-I hodc
PMB-Il tly thudc vao ham luang hat ]PE.

2.2. Két qua thi nghiém cac chi tidu co ly clia hdn
hop BTN st dung phu gia RPE

Dac mdu BTN sir dung phu gia RPE cho hai loai cap
phéi €19 va C125 dugc thiét ké theo “Hudng dén ap
dung cac tiéu chudn thi cdng v3 nghiém thu cac lap BTN
néng” cta B6 GTVT tal Quyét dinh s6 858/QD-BGTVT [5).

Ché tao cac mau bé tdng vdi cac ti lé hat RPE 1n
luot ta 0% (361 ching), 6%, 8% va 10%. Quy trinh tu ché
tao miu duoc thyc hién theo nghién cdu trude day cla
nhom tac gia (7).

2.2.1. Phuong phdp thi nghiém vo xir ly két qud
thinghiém

Cac thi nghiém duoc thuc hién bao gém:

- Thi nghiém do 6n dinh, 86 déo Marshall (MS) theo
Tiéu chudn quéc gia TCVN 8860-1:2011 vé BTN - Phuong
phap thir - Phin 1: Xac dinh 86 6n dinh, do déo Marshall
[1] va nghién ciu clia nhom téc gia [6). 56 luong mau thi
nghiém: 6 m3u/té, 4 ham luong RPE, hal loal BTN C19,
C125,t6ng cong 48 méu.

- Thi nghiém cuding 86 kéo gian tép (ITS) theo Tieu
chuan quéc gia TCVN 8862:2011 vé Quy trinh thi nghiém
xac¢ dinh cudng A6 kéo khi ép ché clia vét lidu hat lién két
béng cac chat két dinh [2]. S6 luong mau thi nghiém: 6
mau/té, 4 ham lugng RPE, hai loai BTN €19, C12.5, téng
cdng 48 mau.

Viée x(f ly s6 héu cac két qua thi nghiém Guoc thuc
hién trén phan mém xuf ly thdr\g ké Minitab 17 [16) va
tudn theo ASTM C670-15[13).

2.2.2. Két qua thinghiém

Théng ké phan tich két qua cac chi tiéu thi nghiém
bang Minitab 17 déu cho hé s6 diéu chinh R,_ > 80%, hée
56 p-value < 0,05 ddm bao mdc y nghia 95%.

Két qué thi nghiém ducc trinh bay ¢ 8dng 2.2, 8dng 2.3

Bing 2.2. Ké1 qué thi nghiém céc chl tiéu coly BTN C19
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Két qua tir Bang 2.1 va Bdng 2.2 cho thé
- D6 6n dinh MS:

+ D6 6n dinh MS cua cac mdu BTN ¢6 phu gia RPE
tang trong khoang 10 - 40% so vai BTN thuong, tay
thugc vao ham Iugng RPE. Phan tich su khac biét bing
phan mém minitab 17 (15] cing cho thay su khac biét
nay |3 ¢6 y nghia thong ké (Hinh 2.1).

+ BTN ¢6 stfdung phu gia RPE thda man yéu cau clia
BTN polymer theo tiéu chudn nganh vé Quy trinh céng
nghé thi cong va nghiém thu mat dudng BTN su dung
bitum polymer 22TCN 356-06 (4):

® D6 on dinh (S) = 10KN déi vai BTN dung cho Idp
dudi (BTN C19);

® DO 6n dinh (S} 2 12KN ddi vai BTN dung cho 16p
trén (BTN.C12 5).
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Hinh 2.1: Phin tich ANOVA - Tukey dé 6n dinh MS
cda cdc loal BTN

- Do déo MS: Pd déo MS cla cac mau BTN ¢6 sur
dung phu gia RPE vugt qud gidi han 1,5 - 4Amm dé1 vdi
nhua 60/70 théng thudng [5), tuy nhién van ndm trong
gidi han cho phép cuia BTN Polymer tif 3 - 6mm (4],

- Cuding @6 chiu kéo giadn tiép ITS: BTN cé st dung phu
gia RPE co gia tvi ITS ndm trong khoang 690 - 1.380 kPa [8);

Tu két qua thi nghiém chi tiéu MS ¢6 thé dé xust
yéu cau ky thuat cho BTN sir dung RPE tuong duang véi
BTN polymer.

2.3.Kha nang khang lun vét banh xe ca BTN pha
hat RPE

Cac két qua thi nghiém @6 on dinh MS va ITS trong
pham vi bai bao nay déu cho két qua cao nhat tai ham
luong RPE 10%. Tuy nhién, tai ham lugng RPE 10%, d6
déo MS cb xu hudng gidm (c6 khd nang dan dén kha
nang khang nut gidm) nén cac tac gia chon ham luang
hat RPE t3i uu ding cho thi nghiém Iin vét banh xe I3
8% Khdi lugng thi nghiém Iin vet banh xe nhu sau:



- Ty 1é hat RPE 0% (d6i chiing): 01 mau C19 va 01
mau C12.5;

- Ty Ié hat RPE 8%:

+ Thi nghiém véi diéu kién ctia BTN su dung nhya
60/70 thong thusng (méi truang nuéc, nhiét @6 S0°C,
40.000 luat): 01 mdu C19va 01 mau C12.5;

+ Thi nghiém véi diéu kién cta BTN st dung nhya
polymer (méi truégng nude, nhiét dé 60°C, 40,000 luat):
01 mauC19va 0l mauCi2s;

- Két qua thi nghiém duogc thé hién nhu Bdng 2.4
va Hinh 2.2. Két qua thi nghiém duoc so sanh vaéi BTN sir
dung SBS (5% so vai ham luang bitum, phuong phap
tr6n kho) da thyc hién truéc do [11,12).

Bang 2.4. K&t qud thi nghiém vét 1un banh xe (mm) cia BIN €19
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Két qua thi nghiém cho thay, trong cang diéu kién
thi nghiém, BTN ¢6 s dung phu gia RPE cho két qua
khang lan vuet tréi so véi nhya 60/70 thong thuang:
D6 lun gidm khodng 02 13n, trong khi s8 luot thi nghiém
ting hon 2,5 lan. So vai BTN sir dung phu gia SBS, BTN
<6 sir dung phu gia RPE ¢6 @6 1un gidm 7% (BTN C19) va
25% (BTN C12.5);

Trong diéu kién thi nghiém cda BTN polymer, BTN
¢6 cé sir dung phu gia RPE van dam bao yéu cau ky thuat
theo tiéu chudn nganh 22 TCN 356-06 ( <10mm).
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Hinh 2.2: K&t qua thi nghlém vét hén banh xe
(3)BINC19(b)BINCIZS

3. KET LUAN

Trén co s& cac thi nghiém duoc phan tich thdng ké
dam bao mifc d6 tin cdy 95% dua ra cac két luan va kién
nghi nhu sau:

- Co thé sir dung hat nhya tai ché RPE (Recycled
polyethylene) 1am phu gia theo phuong phép trén uot
trong san xudt BTN chit, gitp tang d6 6n dinh marshall,
cudng 5 kéo gian tiép va kha nang khang han lun coa
hén hop BTN. Ham luong phu gia hat RPE khodng 6 -
10% khdi lugng nhua;

- Hon hop BTN ¢6 s dyng hat RPE ¢4 céc chi tiéu
ky thuat thda man yéu cau cla tiéu chuan nganh 22TCN
356-06;

- Kién nghi: Nghién ctu thém tac dung cua phu
gia RPE @é&n kha nang khang nit moi cia BTN; tiép tuc
nghién ctu dnh hudng cta phu gia RPE vai nhiéu logi ¢t
ligu dung @& san xudt BTN khéc nhau; nghién clu hoan
thién day chuyén sdn xuat va trién khai & hién trudng.
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