TAN DUNG PHE THAI TU LGP XE 0 TO TRONG VIEC GIA
VA NANG CAP MAT BUONG NHUA BI NUT GAY, CHIU NHIET B0 CAO

TS. Lwong Minh Chinh'

Tom tat: Hang nam trén thé gici thdi ra gan mét 1y 1ép xe cdc logi, nhing chi mét phan nhé cia
CoN S6 dé duoe tdi sir dung trong xdy dung cong nghiép va co s0’ ha tang. Viéc sir dung phu gia cao
su tir I6p xe 6 16 cii vao bé téng nhua phuc vu cho viéc ndng cdp va sira chita cdc mdt dwong bi hu
hong, nirt gy mang lai hiéu qua cao vé chdt lwong ciing nhw kinh té so véi cdc loai nhwa dwong
cao Cdp khdc. Ngodi ra ddy ciing 1a mét gidi phdp hitu hiéu doi véi diéu kién nhiét Ao mat dwong
cao trong mua heé ¢ Viét Nam. Pong thoi ciing rat don gidn trong viéc sir dung va sdn xudt.

Tir khéa: Phu gia lép 0 t0, bé tong nhuea, tdi sit dung, ning cép, sita chiva, hw héng, niet gay.

1. Gi6i thiéu chung

Mdi ndm thé giéi san xudt gin mot ty cic
loai 16p xe cho xe 0 to, xe tai va nhiéu loai xe
khac. Pong thoi, trong thoi diém do ca thé gidi
cling thai ra timg Ay 16p xe cac loai va dugc
danh gia 1a phé thai phy. Hang nim trong khdi
EU ciing thai ra khoang 3,5 triéu 16p xe cii cac
loai. COn & My cr mdi nim c6 khoang 300 triéu
I6p xe dugc thai ra va khoang 40,6% con s6 do
dugc sir dung vao viéc san xuat nhién liéu dot
(Tire-derived fuel — TDF), chi c¢6 khoang 5,5%
con s trén dugc tai sir dung trong xdy dung

cong nghiép va ha tang. Nhung néi chung 100%
cac 16p xe cii & My déu duoc tai sir dung.

O nudc ta hién nay, phan 16n cac 16p xe cii déu
duoc tai sir dung dudi nhiéu hinh thirc, nhung chu
yéu 1a nhitng san pham thu cong nhu ddy cao su,
dé dép, hay cac vat dung khac, dic biét nhom do
str dung trong xay dung (lang Hoa Binh, xd Nghia
Hoa, huyén Tu Nghia, Quang Ngdi). Giao théng
phét trién, 16p 6 t6 cii nhiéu, nghé ndy cang phéat
trién. Tuy nhién cai gia phai tra ciing rat cao, so
nguoi 1am nghé ndy mic cic bénh vé dudng ho
hép, viém phoi, ung thu da ngiy cang nhiéu.

Bang 1. Ti I¢ cdc thanh phdn nguyén liéu trong Iop xe [1]

Ti 1é cac thanh phan nguyén liéu trong 1p xe 6 t6 (Nguon: EU)

Céc thanh phan chinh

Ti 1& phan tram trong 10p xe 6 tO

Ldp xe con [%] Lop xe tai [%]
Cao su va cac loai chat déo* 48 45
Silica 22 22
Kim loai 15 25
Vai 5 -
O xit kém 1 2
Luu huynh 1 1
Céc thanh phan khac 8 5

* CAc lop xe tai chira nhi€u cao su ty nhién hon céc loai 16p xe con.

2. Nhya dwong véi phu gia cao su

Mot trong nhitng hudng méi cua viée tai st
dung cac phé thai tir 16p xe 6 to tai My trong
nhitng ndm qua v ngay cang phét trién do 1 st

1 B¢ mén Céng trinh giao thdng, Khoa Cong trinh,
Truong DHTL

dung cao su tir 16p xe cii nhu phu gia cho nhua
duong dudi dang cdm cao su (rumb rubber
modifiers — CRM) [4]. Viéc st dung CRM nhu
la phy gia cho nhya duong mang lai nhidu lgi
ich va hiéu qua dudi nhiéu hinh thic (bao vé
moi truong, ning cao tinh ndng cua nhya
dudng, giam thiéu gia thanh):
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e Tao ra nhya duong (MMA) c6 tinh nang
cao hon, 1am cho bé mat duong co6 do dan hoi
I6n hon, chdng bién dang mat duong, nit v& do
nhiét lwong va moi [2].

e Do bén va tudi tho cua mat dudng I6n hon
nhiéu [3].

e Giam thiéu chi phi bao tri, bao dudng mat
duong

e Mat dudng an toan hon (vi du: bé mait
duong sir dung bé téng nhya dudng rong — open
graded friction course — OGFC)

e Giam do on cua mat dudng.

Nhya dudng c6 chira phu gia tir 16p 6 t6 co
thé st dung & nhiéu loai mit duong. Tai nhiéu
noi & My duoc sir dung nhu 16p chdng hao mon
(vi du: bé téng nhya, bé tong nhua rdng
[OGFC], bé téng nhwa cip phdi khong déu,
V..v..) ¢O chira cao su tir 16p xe cii voi ham
luong tir 10-20% tong trong lwgng nhua dudng)
v6i nhiéu kich ¢& hat khac nhau (tir 0,40 mm
dén 1,68 mm) [7].

Phu gia tir cao su 16p xe cii cling duoc sir
dung dé va bl va sira chita nhitng chd bi nit va
gdy I6n trén mat duong cii va tao chirc niang két
ndi cac mang dut gdy dam nhan mot phan cac
{mg sut trong khi 1am viéc ctia cia mat duong
(Stress absorbing membrane — SAM). Lép ao
SAM thuong duoc ciu tao boi nhua duong co
chira phu gia cao su hodc cac loai chit déo khac.
Lép 40 SAM dugc trai 18n trén bé mat cia mat
duong cii, sau d6 trén bé mat ndy duogc trai thém
1 16p chong hao mon bang bé tdng nhya MMA
hoic MMA c6 phu gia cao su nham giam thiéu
t6i da su truyén ing suét cuc bd tir nhitng viing
dut gdy trén bé mat ciia mat dudng cii — va duoc

Bé tdng nhwa cd phu gia

L&p hao man SAMI cao su tir [6p xe cli - SAM

Mat dwirng ci
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goi la SAMI (stress absorbing membrane
interlayer) [hinh 1] [1].

Gan day tai nhiéu Bang ciia My trong céc
truong hop nhu trén nguoi ta thuong hay su
dung 16p 40 OGFC (bé mit dudng st dung bé
tong nhua dudng rong — open graded friction
course) v&i muc dich tang do an toan cua mat
duong, giam tiéng 6n. So véi cac 16p bé mit tir
bé tong nhwa thong thuong thi 16p bé mat
OGFC cho phép giam mirc do on téi 10dBA [6].

3. Nhirng vat liéu méi véi phu gia cao su

Mot trong nhiing loai vat litu mo1 dugce
nghién ctru va phat trién & My 1a nhya ¢ chia
phu gia cao su, nguyén liéu nay dugc dua tdi
c4c nha may san xuat nhya duong phuc vu thi
cong dudi dang hat (pellet).

Pé san xuit dugc cac hat nhyua dang trén
trudc hét phai san xuat ra loai nhwa ¢ chira phu
gia cao su bang thiét bi ¢ hinh 2. Thiét bi d6 s&
tron nhwa dudng nguyén chat (vi du: PG 64-22)
V61 cam cao su (CRM) véi ti 1€ khoang 18% so
Vi trong lugng cua nhya dudng va voi bot véi
ti 1& 12 2% tong trong luong cua ca nhwa dudng
va cam cao su. Bén trong thiét bi trén s& xay ra
phan trng hoa hoc gitra nhya duong, cam cao su
va voi trong binh chta cia thiét bi (khoang
10.000 lit). San pham nhan duoc 14 cac hat nhua
kho cé chira phu gia cao su, va chung dugc van
chuyén dén nha may san xuat nhya dudng va
duoc tron truc tiép vao Cép phéi da dam da duoc
dbt nong trudc trong may tron véi ti 1& thong
thuong 1a 10% trong luong cip phdi da dam.
Céac hat nhya kho thuong duoc dong bao 100
kg. O My c6 vai loai san pham kiéu nay:
PelletPAVE, PelletPATCH hay PelletRAP.

Hinh 1. cdu tao cua cdc 16p SAM, SAMI
trén mgt bé mat dwong cii bi nirt gay.



Hinh 2. Thiét bi san xudt hat nhwa dwong khé c6 chira phu gia cao su tir 16p xe cii

Nhitng hat nhwa khé c6 kha niang chiu am tt,
didu nay dd duoc kiém ching trong cic thi
nghiém danh gia d6 déo va chiu tai kéo gian tiép
(indirect tensile strenght — ITS). Trong cac thi
nghiém trén nguoi ta da st dung cac loai nhya
duong nhu sau dé so sanh [5]:

e 0 phu gia cao su véi ham uong 10%

e 0 phu gia cao su véi ham uong 20%

e khbng c6 phu gia cao su nhung c6 chira
1,5% voi bot

e va MMA thong thuong (khéng cé cao su
va vOi bot)

Tir nhirng két qua nhan duogc thi cac loai bé
téng nhya c6 chira phu gia cao su cho két qua
d6 bén kéo gian tiép (indirect tensile strenght —
ITS) tét nhét ké ca trong moi trudng kho va 4m
udt [5].

4. Két luan

Viéc sir dung phu gia cao su tir 16p xe 6 t6 cii

TAI LIEU THAM KHAO

vao bé tdng nhua phuc vu cho Vviéc ning cép va
sua chira cac mat duong bi hu hong, nit gdy
mang lai hiéu qua cao vé chat lwong va kinh té
S0 V6i cac loai nhyra duong cao cap khac (vi du:
polimer asphalt). Ngoai ra day cling 1a mot giai
phap hét strc hitu hiéu ddi voi hién tuong nhiét
d6 mit dudng trong muia hé ¢ Viét Nam rat cao
[8]. Pong thoi ciing rat don gian trong viéc sir
dung va san xuit. Nhirng vu diém 16n nhét cua
nhya dudng c6 phu gia cao su tir 16p xe 6 t6 cii
la:
dd bén véi luc kéo cao;
mém déo (han ché tbi da dut gay);
d6 bam dich va gan két cao;
mém déo trong nhiét do thap;
ctng va dan hoi trong nhiét do cao;

e giam thiéu t6i da viéc tac dong dén moi
trudng (So Vai viéc tai sir dung cao su I6p 6 to
vao nhitng muc dich khac).
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Abstract:
USING RUBBER ADDITIVES FROM OLD CAR TIRES
FOR THE UPGRADING AND REPAIR OF DAMAGED ASPHALT
CONCRETEPAVEMENT, HIGHHEAT RESISTANT PAVEMENT

Nearly one billion old tires of all types have been wasted every year in the world, but only a
small fraction of that number is reused in the construction industry and infrastructure. This paper
introduces an efficient method to re-use old car tires as an additive in the renovation and
maintenance of the asphalt concrete pavement. Using rubber additives from old car tires on asphalt
concrete pavement for the upgrading and repair of damaged pavement, bring high performance,
quality and economic efficiency in comparison with other methods. This is also a very effective
solution for high surface temperature condition in the summer in Vietnam. Also very simple to use
and produce.

Keywords: additives, old tires, asphalt concrete, re-use, upgrading, repair, damaged,
maintenance.
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