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DPANH GIA TAC PONG MOI TRUONG CUA QUA TRINH NHIET
PHAN LOP XE PHE THAI BANG PHUONG PHAP DANH GIA
VONG DOl SAN PHAM LCA, VOI PHAN MEM SIMAPRO

ASSESSING THE ENVIRONMENTAL IMPACTS OF WASTE-TIRES

PYROLYSIS PROCESS BY LIFE CYCLE ASSESSMENT - LCA, WITH SIMAPRO
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Tom tdt: Lop xe phé thdi dang dwoc thu gom, tai si dung va tai ché véi nhiéu hinh thic
khac nhau. Phurong phdp nhiét phan I6p xe cao su phé thdi da duoc 1ing dung ¢ mét so neéc
va Viét Nam. Nghién cizu sir dung phwong phdp danh gid vong doi san pham (LCA) va phan mém
Simapro (phién bdn 8.5.2.0 cdp nhdt ndm 2018) dé tinh toan nhitng tdc dong méi truong cua cong
nghé nhiét phan 16p xe cao su phé thai. Két qud tinh toan ciza mé hinh vé tdc déng cua nhiét
phan 16p xe c6 gia tri dm doi véi hau hét cdc tac dong nhie gdy bién doi khi hau, acid hoa, suy
giam tang ozon....

Tir khoa: Lop xe thai, LCA, Simapro, Tdc déng méi truong

Chi sé phan logi: 2.3

Abstract: Curently, the Waste-tires are collected, reused and recycled in several ways. Pyrolysis
approach had been applied in some countries and Vietnam now aday. The study had used Life Cycle
Assessment (LCA) method with Simapro solfware (Version 8.5.2.0 updated 2018, to calculate and
evaluate the environmental impacts from the waste tires pyrolysis process. The results found that the
pyrolysis of waste-tires process had possitive impacts (minus values) to all environmental impacts as

climate change, acidification, or ozon depletion.
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1. Giéi thiéu

Lugng xe 0 t6 va xe mdy dang ngay
cang ting nhanh dng nghia v6i lugng Iop xe
thai ngay cang tang dan theo xu thé phat
trién. Hau hét cac loai cao su phé thai déu rat
kho phan hay, phai mét vai chuc nim thi moéi
phan huy duoc vao dit. Lép xe thai thuc su
tré thanh mot thach thac I6n khi cac thanh
phd con dang tim huéng quy hoach nhiing
bai chén lap hop vé sinh cho rac thai sinh
hoat va rac thai cong nghiép [1], [2].

Trén thé gisi, cac nghién ctu vé tinh
hinh san xuat, str dung va thai bo 16p xe phé
thai dd duoc quan tdm tir dau thap nién 90
[3], [4], [5], [6] va ciing dang tiép tuc duoc
nghién cau & cac nudc phat trién nhu My,
Canada [7], va mot s6 nudc chau A [8].

O nudéc ta hien nay, 16p xe phé thai ciing
dang dugc thu gom, tai st dung va tai ché
v6i nhiéu hinh thac khac nhau. Tuy nhién,
cac hoat dong tai ché 16p cao su phé thai con
tu phét, chura duoc hd trg quan Iy hop 1y [9].

Cac nghién ctu khoa hoc vé van dé san
Xuit, str dung, thai bo 16p xe, cac tac dong
mdi truong, cling nhu céc gidi phap vé xur ly,
tai ché con han ché trong cac cong bé trong
nuéc va quéc té [10].

Phuong phap nhiét phan 15p Xe cao su
phé thai da dugc tng dung & mot sé nuge. O
Viét Nam, Cong ty TNHH Thuong mai —
Dich vu Cbng nghé mdi, tinh Binh Phudc da
ap dung thanh cong phuong phap nay, dem
lai hiéu qua vé kinh té va méi truong.

Phuong phap danh gia vong doi san
pham 12 mot trong s6 cac ky thuat trong danh
gia tac dong mdi truong, hd trg cho qua trinh
quan ly, cling nhu danh gia tinh hiéu qua cua
mét qui trinh san xuat.

Simapro 1a phan mém dan dau vé danh
gia vong doi san pham (LCA) da duoc phéat
trién va st dung rong hon 25 nam trong linh
vuc dao tao va cong nghiép, ¢ khoang 80
nuoc trén thé gioi. Simapro 1a nguén cung
cap thong tin co sé khoa hoc, minh bach dé
cac nha khoa hoc c6 thé thuc hién nhiing
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quyét dinh ¢6 y thic thong qua viéc phan
tich, d€ bao dam tinh chinh xac trong két qua
nghién ctru cuaa ho [11].

Nghién ctru nay dugc thuc hién ¢ Cong
ty TNHH Thuong mai — D;ch vu cong nghé
mai, tinh Binh Phuoc nham danh gia tac
dong moi truong ti€m tang cua qua trinh
nhiét phan 16p xe phé thai, nhu la mot trong
nhiing phuong phap trong xu ly 1op xe phé
thai hién nay.

2. Phuong phap nghién ciru

2.1. Qua trinh nhiét phan lép xe phé
thai

Hé thong nhiét phan cao su phé thai
thanh dugc mo ta trong so do sau.

Nguyén ligu

Tach than
Lam ngudi

Than CBM-R

|Bﬁtg\anh\él|1—< Lam ngugi |

Hinh 1. So d6 day chuyén cong nghé ciia hé thong xir
ly nhiét phan (CNM-NP — 10T) [12].

Nhap nguyén liéu

Nguyén liéu 1a cac loai 16p xe cao su
dugc lam sach va phan loai trude khi dugc
dua vé nha may. Tiép theo, nguyén liéu dugc
cit dé phu hop voi viée nap liéu. Sau d6 nhan
cong va thiét bi s& dwa nguyén liéu vao 10
quay dé nhiét phan.

Nhiét phan trong hé 10 quay

Nguyén li€u duogc nhiét phan trong h¢ 10
quay kin khéng can xuc tac. Sy dich chuyén
ctia vat chét trong 10 quay va qua trinh nhiét
phan dugc thyc hién nhd sy quay cua 10 va
cac canh dan liéu co6 dang xodn 6¢ gin vao
thanh trong cua 10 quay. Khi 16 quay, cac
canh dan s& dao déu nguyén liéu. Nhiét do
toan than 10 dwoc giit on dinh nho két ciu

quay cua 10. Phan doan nhi¢t do0 phan Ung
cua 10 s€ dugc cai dat dao dong trong khoang
420 - 530°C. Vi phan doan nhiét nay rac cao
su s& bi nhiét phan thanh cic phan doan ngin
hon dé thoat ra ngoai duéi dang hoi ¢ nhiét
dd cao. Thoi gian nhi¢t phan quy udc, s€ la
thoi gian tinh tir lac bat dau gia nhiét nguyén
liéu dén khi két thuc qua trinh nhiét phan,
duoc goi 1a thoi gian luu. Thoi gian luu trong
quy trinh nay duoc cb dinh 1a 8 tiéng/10 tin
nguyén liéu. Hon hop cac san pham cta phan
ung nhiét phan dugc hinh thanh trong 1o
quay va dugc thoat ra ngoai dudi dang hoi.

Tach diu niing

Thiét bi tach dau ning dugc két ndi sau
thiét bi 10 quay nhiét phan. Qua thap tach dau
ning, phan dau niang va polymer 16i cudn s&
bi tach ra, hdn hop hoi dau — khi gas con lai
s& duoc din bang hé théng duong éng dan
kin, duoc boc bao 6n, dam bao nhiét dd cua
hdn hop hoi dau - khi gas 6n dinh. Trong
thiét bi tach dau nang, toan bd dau nang s&
dugc tach triét dé ra khoi hdn hop hoi dau —
khi gas. DAu nang sau khi dugc tach duogc
dua tro lai vao 10 dot gia nhiét dé d6t cip
nhiét lai cho hé thong.

Ngung tu hoi dau

Thiét bi ngung tu hoi dau duoc két nbi
sau thiét bi tach diu ning bang hé thong
duong 6ng dan dugc boc bao 6n, dam bao
nhiét d6 cua hdn hop hoi dau - khi gas on
dinh. Hon hop hoi dau - khi gas dugc ngung
tu gian tiép qua ba cip, giam nhiét do tir 180
xudng 40°C. Sau khi qua hé¢ thong ngung tu
ba cép toan bd hoi dau s& duoc ngung tu triét
dé thanh san pham dau ¢ dang 1ong. Phan
con lai ¢ dang khi dugc goi 1a khi gas khong
ngung s& dugc dua qua thiét bi cin bang ap
suat roi duge dua qua thiét bi nén gas dong
thoi tao 4p sut 4m trong hé 10 quay.

Tao thanh pham diu FO-R

Bon 6n dinh dau két ndi v6i hé thong
ngung tu. Tai ddy dau ban thanh pham dugc
on dinh, d@)ng nhét chat luong va gidm nhiét
d6 xudng 30°C trong thoi gian 1 tiéng, duoc
bom vao bdn chira thanh pham.

Giai nhiét khi gas

Thiét bi lam ngudi khi gas duoc két nbi
v6i thiét bi nén gas. Tai day khi gas khong
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ngung ¢ nhi¢t d khoang 70°C s€ dugc giai
nhiét gian tiép bang nudc ha nhiét do xudng
con khoang 30°C. Khi gas sau khi lam ngudi
dugc dua vao 1o dbt gia nhiét dé ddt cap
nhiét cho hé thdng 16 quay.

Tao thanh phim than CBM-R

Than CBM-R dugc hinh thanh trong qua
trinh nhiét phan dudi dang bot. Than sau khi
thoat khoi 16 nhiét phan & dau 16 s& dugc van
chuyén bang vit tai kin vao silo chira. Tir day
bot than duoc 1am ngudi cudng birc bang gi6
tir nhigt d6 110°C xudng con 30°C, sau do
dugc dong bao theo quy cach cua khéach
hang.

Po6t cap nhiét cho 10 quay va dot khi
gas du

Lo dot gia nhiét sir dung hai dang nhién
lidu 1a dau ning duoc tach ra tir thiét bi tach
dau ning va tir khi gas khong ngung tuan
hoan tir hé thong Lo dbt sir dung hai dau dét
dau tu dong dbt dau nang dé khoi dong, sau
khi hé thong co khi gas tudn hoan tir hé théng
thi khi gas dugc dot bang hai dau dot gas dé
cap cho hé 160 quay. Khi gas du duoc dua
sang h¢ thong khac dé tiép tuc gia nhiét, néu
khong st dung, khi gas du dugc dua vao 10
dbt khi gas du dé dét bo.

Xir 1y khi thai

Khi thai tir 16 d6t gia nhiét dugc quat hut
khoi hut cudng buc ra khoi 10 ddt duoc dua
qua thap hap thu. Tai day cac thanh phan khi
thai s& dugc hap thu trong thap bang dung
dich NaOH c6 nong d6 PH 10. Sau khi qua
thap héap thu khi sach dat Quy chuin QCVN
19:2009 BTN&MT duogc dua ra mdi trudng
bang 6ng khoi.

Xir ly bui than

Bui than phat sinh tir qua trinh tach than
va tach thép duoc hiat bang hé théng hat bui
than va duogc ling lai dé dam bao khong phat
tan byi than ra méi truong

2.2. Xac dinh bién giéi hé théng

Viéc danh gia tap trung xem xét cac tac
dong ctia qua trinh nhiét phan 16p xe cao su
phé thai. Cac tac dong tir chu ky sdng cua
CAy cao su va tir qua trinh san xuét 16p xe
duoc dua ra khoi hé théng, chi xem xét viée
san xuat dién dé cung cip ning luong cho

qua trinh nhiét phan 16p xe. Co sé ha tang,
cling nhu qua trinh van chuyén thanh pham
khdng xem xét trong bién gisi hé théng. Cac
bién gii hé théng duoc xem xét trong phan
tich LCA nay duogc thé hién trong hinh 2, dua
trén mo ta hé théng va cac gia dinh dugc dua
ra dudi day:

l 1000Kg

Vin chuyén

l 1000Ks
NHIET 170KE | Tach Vin
PHAN thép || chuyén

Vin Tach | 310k

i —
chuyén |[+— | than

520Kg

10K
Dv“ Téchdiu ning
niang l
i70EE | Déu Vin
Ngumgtu |~ | FOR |~ *|chuyén

Khi khéng
ngung tn

Nén khi gas

140Ee

Hinh 2. Bién gisi hé thong danh gid tac dgng moi
truong nhiét phan lop xe (vién cham la bién gisi h¢
thong duwoc xem xét trong nghién ciu nay).

Theo hinh 2, téng tac dong moi truong,
lién quan dén nhiét phan 16p thai, bao gom
hai thanh phan: Tac dong gian tiép gy ra boi
ning luong, tac dong truc tiép gay ra bai
nhiét phan 16p thai.

2.3. Thong ké chu trinh vong doi
(LCI)

LCI 1a mot phan tich théng ké dé xéac
dinh dau vao (nguyén lidu, niang luong), dau
ra (cac loai san pham chinh, san pham phuy,
chat thai). Céc s6 liéu nay duoc thong ké tir
thuc nghiém cua nha may. Nghién ctu su
dung phan mém Simapro 8.5.2 dé phat trién
va lién két cac dir liéu so cp (qua so liéu cua
nha may) voi cac sb liéu thir cap dugc cung
cap tir phan mém (co so dir liéu Ecoinvent
v2.2 - v2.3) dugc xac dinh trong Simapro
8.5.2, chira dir liéu thong ké chu trinh vong
doi - LCI tir nhiéu nganh khac nhau.

C4c loai san pham thu héi dugc danh gia
trung binh tir nha may bao gom: Dau FO-R

Lo ddt
*| Gianhiét
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(37%), than (31%), thép (17%), khi gas
(14%), dau nang (1%).

Bang kiém ké dir liéu dau vao - diu ra tir
qua trinh van chuyén va nhiét phan dugc
trinh bay trong bang 1 dudi day.

Bing 1. Yéu 16 dau vao va dau ra khi nhiét phdn
1 tan lop xe thdi.

Qué trinh Piu vio Khdi lrgng Piu ra Khdi hrong
Vian chuyén Lop xe 1000 Kg Lép xe dugc van chuyén dén 1000 Kg
16p xe tkm 0,2tkm cong ty
Thanh phim 1000Kg
Nhigtphan | Dem 140kWh DAu nhiét phan FOR 370 Kg
16p xe Dau ning, 10Kg Than BMC-R 310 Kg
Khi gas 140Kg Thép 170 Kg
Khi Gas va dau ning 150 Kg

Dau FO-R c6 thé tiép tuc duoc tinh ché
thanh xing A92, trong truong hop nay, dé
don gian ta c6 thé tinh toan thay thé Diezel,
1a loai dau c6 thé dugc su dung trong cac
may phat dién st dung Diezel. Gid tri nhiét
nang cua dau FO-R duoc danh gia gin tuong
duong véi dau Diezel (bang 2).

Bing 2. So sanh chat lwong dau FO-R

voi Diesel.
TT | Thanh phédn (%wt) | DiuFO-R | Diezel
1 C 86,74 874
2 H 10,41 12.1
3 N 0,52 370 ppm
4 S 115 1.39
5 0 118 2,1
6 GCV(MI/kg) 423 43,03

Nguon. Phong thi nghiém cia nha may [12].

3. Yéu ciu ning lrong
Theo khao sat va théng ké tir nha may,
lugng dién tiéu thu trung binh mét tan 16p xe
phé thai khoang 140kWh cho moi tan cao su
phé thai, bao gom giai doan tién xir ly (cat,
van chuyén bang bang chuyén), thiét bi lam
lanh, luu trit khi gas, van hanh dién & van
phong. Co cau nang luong Viét Nam nam

2015 dugc thong ké trong [13], bao gom
46,07% thuy dién; 28,64% nhiét than;
21,58% nhiét khi; 3,39% nhiét dau va 0,32%
tir gi6 va cac ngudn nang luong téi tao khac.

Trong nghién ctu ndy, s& str dung co ciu
nang luong ay cho dir lidu vé dién ning ding
tai nha may. San pham khi gas tir nha may
dugc uwac tinh trung binh 15%. Khi gas nay
duoc sir dung nhu ngudn ning luong nap lai
qua trinh nhiét phan.

4. Két qua danh gia tic dong moi
truong theo LCA bang Simapro

Tinh toan LCA dugc thyc hién bing
phan mém Simapro 8.5.2 dé danh gia tac
dong moi truong cua qué trinh nhiét phan 16p
cao su phé thai. Trong budc danh gia tac
dong, nghién cuu stir dung phuong phap danh
gia vong doi san pham CML-IA (V3.00),
dugc truong Pai hoc Leiden, Ha Lan phat
trién trong mé hinh nay.

Nhu da thdy trong bang 3 du6i day, két
qua tir md hinh vé tac dong cua nhiét phan
16p xe c6 gi tri &m, cac hoat dong khai thac
than, thép va dau tir mo quing déu co gia tri
duong.

Bdng 3. Két qua tinh toan phat thai tix mé hinh Simapro.

Téc dén Pon vi Nhigt phan Khai thac Khai thac Khai thac
- g : lop xe dau tir mé than tir mé thép tir mo
Egin doikhi | 10 co,eq | -0.238 0,2 0,452 0,316
Suy giam | KgCFC-11 | 4 55p 5 2,55E-7 2,39E-8 1,52E-8
tang Oz6n eqg
Acid hoa KgSO,eq | -0,00164 0,00209 0,000849 0,0013
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Pé 1am ré hon vé tic dong méi truong
giita nhiét phan 16p xe phé thai va cac hoat
dong khai thac tr mé ty nhién, két qua duogc
trinh bay dudi dang biéu dd nhu hinh 3 duéi
day:

. wow p wm @y om D

Global warming (GWP100z)

2l from mining [l Steel fom mining

Methad:CML-IAb:

Comparing 1p'W. zel fuel’. 1 p ‘Cozl fram mining’ and 1p ‘Steelfrom |

Hinh 3. So sdnh tic dong gay bién doi khi hdu khi
nhiét phan 1 tan lop xe phé thai voi cdac hoat dong
khai thac nhién liéu tir moé qudng.

0
]
0
0
0
® 10
]

T -]

L od bk

Acidificatian

W Wastetire
Method: CMLA
Comparing 1 p

q W Steel from mining

Hinh 4. So sanh tac dong gdy acid hod khi nhiét phdn

1 tan 16p xe phé thai véi cac hoat dong khai thdc
nhién liéu tir mo qudng.

R - -

Ozone layer depletion (ODF)

W Wastetire pyroliss Ml Commercialdiezelfuel ll Coal from mining Ml Steel from mining

Method: CML-IA baseline V3.03/ EU2S / Craracterization
Comparing 1 p "Wastetire pyrolisis’, 1 p'Commercial diezelfiel’, 1 p*Coal from mining’ and 1 p 'Steelfrom |

Hinh 5. So sanh tac dong gdy suy giam tang ozon khi
nhiét phan 1 tan 16p xe phé thai véi cdc hoat dong
khai thac nhién liéu tir mo qudng.

Két qua tinh toan cua md hinh vé tac
dong cua nhiét phan 16p xe c6 gia tri &m, cac
hoat dong khai thac than, thép va dau tir mo
quing déu c6 gia tri duong, 1a do qué trinh
nhiét phan 15p xe phé thai tao ra cac nguyén
licu c6 thé thay thé cac ngudn nguyén liéu
phai khai thac tir mo quiang nhu dau Diezel,
than va thép. Ngudn nguyén liéu cho qué
trinh nhiét phan 1a ngudn nguyén liéu thai bo
va dugc coi 1a c6 sin, khong ton nhiéu niang
lugng, chi phi nhan lyc va thoi gian dé khai
thac tur tu nhién.

Su phat thai tir qué trinh nhiét phan chu
yéu phat sinh tir qua trinh dbt nhién liéu khi
van chuyén 16p xe tir cac diém thu gom dén
dia diém san xuat va viéc tiéu hao ning
luong dién dé van hanh méay moc trong nha
may. Tuy nhién, so vai gid tri phat thai khi
khai thac dau mo, than va thép tir mé quing
tu nhién 14 khong déng ké.

5. Két luan

Két qua caa nghién cau mot lan nia
khing dinh: Lép xe phé thai khéng hoan toan
la mot loai chat thai, ma cé thé duoc xem
nhu 12 mot san pham c6 thé tai st dung hoic
la mot nguyén liéu c6 thé tham gia vao mot
qui trinh tai ché khéac dé tao ra cac san pham
htru ich.

Cong nghé nhi¢t phan 16p xe phé thai da
dem lai cac két qua khéng nhiing co gia tri vé
mat kinh t& ma con hiéu qua vé mat moi
truong. Két qua caa nghién ciu ciing phu
hop vai cac nghién ciu trén thé gigi nhu cua
Banar, 2015 [14] hoac Ryan, 2015 [15].

Phuong phép LCA, va phian mém
Simapro c6 thé dugc nghién ctu sir dung doi
v6i céc cong ngh¢ khac vé tai ché va xir Iy
Iop xe phé thai, dé danh gia hiéu qua vé kinh
té va moi truong, hd tro quéa trinh quan ly, ra
quyét dinh trong quan ly I6p cao su phé
thaill
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