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TOM TAT: Trong nhung n5m qua da co syquan tam 
ngay cang Ion ve sd dung rac th^i nhua trong che 
+ao mat duong be tong nhua (BTN) nham cai thien 
mgt so tinh chat co ly ciJa BTN mat duong va dong 
thai gop phan b^o ve moi truong. Bai bao phan tich 
ket qu^ nghien cuu budc dau ve dae tinh ky thuat 
cua hdn hop BTN sd dyng nhua dudng 60/70 pha 
hgt nhya tai che (RPE- Recycled Polyethylene) so 
sanh vdl BTN sd dgng phu gia SBS va BTN polymer, 
lam CO sd cho vigc nghien cuu hoan thien quy trinh 
s^n xuat BTN cd sd dung phu gia hat nhua tai che 
theo phuong phap tron udt 

T O KHOA: Phu gia, hat nhua tai che, tron uot. 

ABSTRACT: In the past few years, there has been 
increasing interest in the use of recycled plastic 
in asphalt pavement to 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 properties of asphalt concrete 
using asphalt mixed recycled polyethylene (RPE), 
compared with SBS - Asphalt concrete and Polymer 
Asphalt concrete, as the basis for the production 
and widespread use of recycled plastic in asphalt 
concrete pavement 
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I.DATVANDi 
Hien nay, tinh trang d nhiem rac thai nhUa, tui nilon 

rat nghiem trpng. Neu trung binh 10% sd luong chat 
thai nhua va tui nilon khdng dugc tai sd dung ma thai 
bd hoan toan, luong chat thai nhUa va tui nilon thai bd 
d Viet Nam se xap xl 2,5 trieu tan/nam. Sd luong rac thai 
nhua, tdi nilon th^i ra tang dan se la mdt "ganh nang" 
cho mdi trudng, tham ehi cdn dan den tham hoa "d 
nhiem tr^ng". 

Da ed nhieu nUde sd dung nhUa tai che nhu Anh, An 
Dd, Hoa Ky, Ue,.. lam phu gia san xuat BTN, vi ve ly thuyet, 
do cd cau tao la cac gdc hydrocarbon nen nhUa sau khi 
tan chay se lien ket vat ly de dang vdi nhua dudng, ngan 
khdng cho hdn hop bi ra vd ra va phan tan vao mdi trUdng. 
Dieu nay khdng ehi giup giam d nhiem rac thai nhUa ma 
edn tang kh^ nang lam viec cua BTN [10]. Nghien cdu d 
Trudng Dai hpc GTVT [8] theo phUOng phap trdn khd da 
cho thay cac loai manh nhua phe thai (manh nilon, chai 
PET, nap PP) khi sddung lam phu gia giup tang do dn dmh 
Marshall cua BTN, trong khi loai hat nhua RPE khdng cho 
hieu qui tuong tU. Do dd, bai bao trinh bay cac ket quci 
bude dau trong phdng thi nghiem danh gia kha nang sd 
dung hat nhua phe thai lam phu gia theo phUOng phap 
trdn Udt cai thien kha nang lam viee cua BTN, 

2. CAC DAC TI'NH KY THUAT CCiA BTN SÔ  DUNG 
PHU GIA RPE 

De lam ro eae dae tinh ky thuat cua hon hgp BTN sd 
dung phu gia RPE, nhdm tae gia da tien hanh thi nghiem 
tai Phdng Thi nghiem kiem dinh trpng diem dudng bd, 
Mdi trudng va An toan giao thdng (Las-XD 1398) thude 
Cdng ty Co phan UTC2, Trudng Dai hge GTVT. 

Vat lieu sd dung vat lieu trong cae thi nghiem 
bao gdm: 

- Hat nhua tai che dugc san xuat tai Nha may Xd ly 
rae thai Tay Ninh, Cdng ty CP Cdng nghe mdi trUdng Tay 
Ninh, Tap doan Hai Dang; 

- Nhua 60/70, cac loai cdt lieu, bdt khoang lay tai tram 
trdn BTN Giang Tan -Tay Ninh cua Tap doan Hai Dang. 

2.1. Hon harp bitum - RPE (BRPE) 
Hat RPE dupe trpn vdi bitum trUdc khi sd dung ehe 

tao hon hop BTN Dua tren eac nghien cdu da thUc hien 
[8,9], sd dung 3 ham lugng hat RPE so vdi khdi luong 
bitum la:6%,8%va 10%. Quy trinh trpn nhusau: 

- Bitum 60/70 dugc gia nhiet den 150 -1 dO^C; 
- Cho hat RPE vao bitum va khuay trdn trong thdi gian 

8 - 9h, tdc dp canh trdn trong khoang thdi gian 30 phut 
dau khoang 400 - 600 vdng/phut, sau dd giam xudng cdn 
100 - 200 vdng/phut, Trong sudt thdi gian khuay trdn, 
nhiet do bitum ludn dugc duy tri d mdc 150 -1 dO^C. 
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Bang 2.1 trinh bay ket qua thi nghiem chi tieu do 
kim lun, hda mem va xac dinh nhiet dd lam viee cua hon 
hop BRPE, 

Bang 2.1. Ket qua thi nghiem hon hgp BRPE 

Bing 2.3. Ket qui thi nghiem cie chi tieu CO l}f BTN CI 2.5 
su dung phu gia RPE 
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Ket qua td Bdng 2.1 cho thay, hdn hop BRPE cd dae 
tinh ky thuat tuong duong vdi cae loai nhua PMB-I hoac 
PMB-II tuy thudc vao ham luong hat RPE. 

2.2. Ket qua thi nghiem cac chi tieu cd ly cua hdn 
hop BTN sd dung phu gia RPE 

Due miu BTN sd dung phy gia RPE cho hai loai cap 
phdi C19 va C125 duoc thiet ke theo "Hudng dan ap 
dung cac tieu chuan thi cdng va nghiem thu cac Idp BTN 
ndng" cua Bd GTVT tai Quyet dmh sd 858/QD-BGTVT [5], 

Che tao cac mau be tong vdi cac ti le hat RPE lan 
luot la 0% (ddl ehdng), 6%, 8% va 10%. Quy trinh tU ehe 
tao mSu duoc thuc hien theo nghien cdu trude day cua 
nhdm tac gia [7]. 

2.2.1, Phuong phdp thi nghiem vd xCr ly ket qud 
thi nghiem 

Cac thi nghiem 6uoc thue hien bao gdm: 
- Thi nghiem dd on dinh, dp deo Marshall (MS) theo 

Tieu chuan qudc gia TCVN 8860-1:2011 veSTN-PhUOng 
phap thd-Phan 1: Xac dinh do on dinh, do deo Marshall 
[1] va nghien edu cua nhdm tac gia [6]. Sd lUOng mau thi 
nghiem: 5 mau/to, 4 ham luong RPE, hai loai BTN C19, 
CI 2 5, tdng edng 48 mau. 

- Thi nghiem cUdng dp keo gian tiep (ITS) theo Tieu 
ehuan qudc gia TCVN 8862:2011 ve Quy trinh thi nghiem 
xac djnh cudng dp keo khi ep ehe cua vat lieu hat lien ket 
bang eae chat ket dinh [2]. Sd lUOng mau thi nghiem: 6 
mau/to, 4 ham luong RPE, hat loai BTN CI9, CI2.5, tong 
edng 48 mau. 

Viec xd ly so lieu cac ket qua thi nghiem dUoc thUc 
hien tren phan mem xd ly thdng ke Minitab 17 [16] va 
tuan theo ASTM C570-15 [13], 

2.2.2. Ket qua thi nghiem 
Thdng ke phan tich ket qua cac eh! tieu thi nghiem 

bang Minitab 17 deu cho he sd dieu chinh R̂^ > 80%, he 
sd p-value < 0,05 dam bao mdc y nghia 95%, 

Ket qua thi nghiem dUgc trinh bay d Bang 2.2, Bong 2.3 
Bing 2.2. Kit qui thi nghiim cac chi tiiu coly BTN C19 
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Ket qua td Sdng 2,/ va Sdng 2.2 eho thay: 
-Dp on dinh MS: 
+ Dd dn dinh MS cua cac mau BTN ed phy gia RPE 

tang trong khoang 10 - 40% so vdi BTN thudng, tuy 
thudc vao ham luong RPE. Phan tieh su khae biet bang 
phan mem minitab 17 [15] cung cho thay sU khac biet 
nay la cd y nghia thdng ke (Hinh 2.1). 

+ BTN ed sddung phu gia RPE thda man yeu cau cua 
BTN polymer theo tieu chuan nganh ve Quy tnnh cdng 
nghe thi cdng va nghiem thu mat dUdng BTN sd dyng 
bitum polymer 22TCN 356-06 [4]: 

• Dd dn dinh (S) > lOKN ddi vdi BTN dung cho Idp 
dudi (BTN CI 9); 

• Do dn dinh (S) > 12KN ddi vdi BTN dung cho Idp 
tren (BTN CI 2 5). 

Tukey Simultaneous 9S% CIs 

Hinh 2.1: Phan tich ANOVA - Tukey dp Sn dinh MS 
cOa cac loai BTN 

- Dd deo MS: Dd deo MS cua eae mau BTN cd sd 
dyng phu gia RPE vuot qua gidi han td 1,5 - 4mm ddi vdi 
nhua 60/70 thdng thudng [5], tuy nhien van nam trong 
gidi han cho phep cua BTN Polymer td 3 - 6mm [4], 

- Cudng dp chiu keo gian tiep ITS: BTN cd sddung phy 
gia RPE ed gia tri ITS nam trong khoang 690 -1,380 kPa [8]; 

Td ket qua thf nghiem ehi tieu MS cd the de xuat 
yeu cau ky thuat cho BTN sd dung RPE tuong duong vdi 
BTN polymer, 

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

Cac ket qua thi nghiem dd dn dinh MS va ITS trong 
pham vi bai bao nay deu cho ket qua eao nhat tai ham 
luong RPE 10%. Tuy nhien, tai ham luang RPE 10%, dp 
deo MS cd xu hudng giam (cd kha nang dan den kha 
nang khang ndt giam) nen cac tac gia chon ham luong 
hat RPE tdi uu diing eho thi nghiem lun vet banh xe la 
8% Khdi luong thi nghiem !un vet banh xe nhUsau: 
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- Ty le hat RPE 0% {ddi chdng): 01 mau CI 9 va 01 
mau CI 2.5; 

-Tyle hat RPE 8%: 
+ Thi nghiem vdi dieu kien cua BTN sd dung nhUa 

60/70 thdng thudng (mdi trUdng nUdc, nhiet do 50°C, 
40.000 luot): 01 mauC19va01 mauC12.5; 

+ Thi nghiem vdi dieu kien eua BTN sd dung nhua 
polymer (mdi trudng nUdc, nhiet dd dO '̂C, 40,000 luot): 
01 mauC19va01 mauC12.5; 

- Ket qua thi nghiem duoe the hien nhu Bdng 2.4 
va Hinh 2.2. Ket qua thi nghiem dUOc so sanh vdi BTN sd 
dung SBS (5% so vdi ham lugng bitum, phuong phap 
trdn khd)da thUe hien trudc dd [11,12]. 

Bang 2.4. Ket qua thi nghiim vet lun binh xe (mm) cua BTN CI 9 
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Bing 2.5. Ket qui thi nghiem vet lun banh xe (mm) 
cda BTN CI2.5 
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Ket qua thi nghiem cho thay, trong cung dieu kien 
thi nghiem, BTN cd sd dung phu gia RPE eho ket qua 
khang lun vupt trdi so vdi nhua 60/70 thdng thudng: 
Dp lun giam khoang 02 lan, trong khi sd luot thi nghiem 
tang htJn 2,5 lan. So vdi BTN sd dung phu gia SBS, BTN 
cd sddyng phu gia RPEcdddlungi^m 7%(BTNC19) va 
25%(BTNC12.5); 

Trong dieu kien thi nghiem cua BTN polymer, BTN 
cdcd sddung phu gia RPE van dam bao yeu eau ky thuat 
theo tieu chuan nganh 22 TCN 356-06 ( <10mm). 

KET QUA THI NGHlEM VHBX BTT^ C19 
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KET QUA THI NGHIEM VHBX BTN C12 5 

Hinh 2.2: Ket qui thi nghiem vet han banh xe 
(a) BTN CI 9(b) BTN CI2.5 

3. KET LUAN 
Tren co sd cac thi nghiem dUOc phan tich thdng ke 

dam bao mde dd tin eay 95% dUa ra cac ket luan va kien 
nghi nhusau: 

- Cd the sd dung hat nhUa tai che RPE (Recycled 
polyethylene) lam phy gia theo phuong phap trdn Udt 
trong san xuat BTN ehat, giup tang dp dn dinh marshall, 
cudng do keo gian tiep va kha nang khang han lun ciia 
hdn hop BTN. Ham lUdng phy gia hat RPE khoang 6 -
10% khdi luong nhua; 

- Hdn hop BTN ed sd dung hat RPE co cac chi tieu 
ky thuat thda man yeu eau cua tieu ehuan nganh 22TCN 
356-06; 

- Kien nghi: Nghien cdu them tac dung cua phu 
gia RPE den kha nang khang ndt mdi eua BTN; tiep tuc 
nghien edu anh hUdng cua phu gia RPE vdi nhieu loai cdt 
lieu dung de san xuat BTN khac nhau; nghien edu hoan 
thien day chuyen san xuat va then khai d hien trudng. 
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