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Tom tat: Nghién cizu da sir dung Ky thudt ddanh gia vong doi (Life Cycle Assessment -LCA) va
phan mém Simapro dé tinh todn cdc tic dong méi trieong cua qué trinh nhiét phan chat thai nhira EPS
(Expanded Polystyrene). Qua trinh nhiét phan nhya EPS tqo ra cac nhién liéu nhuw dau, than va khi ga.
Két qud tinh todn da cho thdy phan |én cdc tdc dong tir qué trinh nhiét phan chdt thai nhua EPS déu
danh hwdng dén méi treong ¢ mirc bang 0 (khéng gdy ra cdc tae dong bat loi dén méi trieong) doi Voi
nhém tac dong: Can kiét nguon tai nguyén thién nhién, can kiét nguon nhién liéu hoa thach, can kiét
ozone; dgc tinh cho h¢ sinh thai trén can, oxy héa quang héa trong maéi truong. Tuy nhién, c6 mgt vai
chi tiéu danh gia tac dong 6 gia tri 16n hon 0 nhu: Phat thai khi nha kinh gay hién nrong nong lén toan
cau, gdy axit hda, gdy doc tinh trén nguoi, c0 thé gdy ra doc tinh cho hé sinh thdi nwéc ngot hay hé sinh
thai bién va phi nhwdng hoa. Két qud tinh toan chung cho thdy nhiét phan chdt thai nhia EPS 1a mét
trong nhitng gigi phap tai ché hiéu qud, tac déng dén méi truong ¢ mire dé rat thap so véi hiéu qua cua
kp thugt nay mang lai vé mdt kinh té, xa héi va tai nguyén ndng leong.

Tir khoa: Chat thai nhiea EPS, nhiét phdn, ning heong, tdc déng méi truong.

Ma phén logi: 6.2

Abstract: The study used Life Cycle Assessment (LCA) technique and Simapro software to
calculate the environmental impacts of the pyrolysis of EPS waste. The EPS pyrolysis process
produces fuels such as oil, coal and gas. The calculation results show that most of the impacts from the
pyrolysis of EPS plastic waste have a zero environmental impact (without causing adverse effects to the
environment) for the impact group as: depletion of natural resources, depletion of fossil fuels, depletion
of ozone; toxicity to underground ecosystems, photochemical oxidation in the environment. However,
there are a few indicators to evaluate the impact with values greater than zero such as: greenhouse gas
emissions cause global warming, acidification, toxicity to human, toxicity to freshwater ecosystems,
toxicity to marine ecosystems, and eutrophication. The general calculation results show that the
pyrolysis of EPS plasticwaste is one of the most effective recycling solutions, the level of impact on the
environment is very low compared to the effectiveness of this technique in terms of economic, social and
energy resources.

Keywords: EPS waste, pyrolysis, energy, environmental impact.
Classificaion code: 6.2

1. Giéi thiéu Theo danh gia cua By Tai nguyén va Maoi

Théi quen sir dung san pham tir nhuya, tdi
nilon cua nguoi dan ngay cang gia tang vi tinh
tién loi va gia ca phu hop. Trén thé gisi, mdi
phit c6 mot triéu chai nhua duoc ban ra, moi
niam c6 dén nim nghin ty tai nilon duoc tiéu
thu. Tai Viét Nam, binh quan mdi ho gia dinh
sur dung khoang 01 kg tdi nilon/thang. Riéng
Ha Noi va Thanh phé Hb Chi Minh trung binh
mdi ngay thai ra méi truong khoang 80 tan
nhya va nilon [1].

truong (BTNMT), linh vuc tai ché chat thai
nhya cua Viét Nam van chwa phat trién, cong
nghé tai ché nhua duoc sir dung & cac thanh
phd Ion cua Viét Nam da 13i thoi, hiéu qua
thip, chi phi cao va gay 6 nhiém moi
truong[1][2]. Bé giam thiéu toi da rac thai
nhya, ngoai viéc tuyén truyén cho ngudi dan
han ché st dung céc san pham nhya ding mot
lan va céc san pham sinh hoc thay thé, can co
su khao sat danh gia cac cong nghé hién hitu,
tinh hi¢u qua va tac dong cua cong ngh¢ xur ly
chat thai nhya hién nay dé c6 thé dé xuat cac



15

TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAlI, SO 40+41-05/2021

chinh sach phi hgp nham khuyén khich nhiéu
doanh nghiép tham gia xtr ly rac thai nhua,
g6p phan giam thiéu 6 nhiém va gia tang hiéu
qua kinh té tir viéc tai ché rac thai nhwa. Cong
nghé nhiét phan ciing da duoc trién khai thyc
hién & mot sb doanh nghiép tai Viét Nam
nhung chi dang ap dung hi¢u qua trong nhiét
phan 16p xe cao su phé thai [3]. Ky thuat nhiét
phan nhya phé thai da dugc cac nudc trén thé
gidi nghién ctru dé xuét ap dung [4]-[6] cung
vGi mot s6 cong nghé tién tién khac nhu tai
ché chat thai nhua thanh mot dang vat liéu
hoac nguyén liéu mai [7].

Nhya EPS (Expanded Polystyrene) la tén
goi cua mot loai nhya Polystyrene gidn no,
duoc san xuat duéi dang hat c6 chta chat khi
Pentane (CsHi2) - khi dé chady. Céc

hat EPS c6 thanh phan tong hop tir 90 dén 95%

Polystyrene va 5 — 10% chat tao khi nhu
pentane hay carbon dioxide. Nhya EPS duoc
biét dén trong san pham hang ngay pho bién &
dang x6p mut, dang khoi, dang tim cach am,
cach nhiét, 16t tuong, tran, khay hogc hop
dung thuc pham... Nghién ciu “Hiéu qud moi
trwong cua céng nghé nhiét phan chat thdi

nhea va sw chon lira ciia doanh nghiép tai ché

nang luwong” thdng qua thuc nghiém trén nhya
EPS (hop xdp) dang duoc sir dung phd bién ¢
Viét Nam véi dang hop dung thuc pham nham
phan tich, danh gia tic dong va hiéu qua cua
qué trinh nhiét phan nhya phé thai thanh ning
luong, qua d6 dé xuat cac giai phap chinh
sach, quan Iy hiéu qua déi vai viéc xu ly chat
thai nhya.

2. Phwong phap nghién ciru

Dé thyc hién viéc danh gia tac dong moi
truong cua nhiét phan chat thai nhya, nhom
nghién ctru da sur dung cac phuong phap sau:

- Tim hiéu viéc sir dung, xa thai va xu ly
chét thai nhwa néi chung va chat thai nhua
EPS néi riéng & Thanh phé HS Chi Minh
(TP.HCM):

- Khao sat quy trinh nhiét phan tai cong
ty Céng nghé méi - Binh Phudc; phong van
va tim hiéu vé quy trinh nhiét phan chat thai
nhya va nhiét phan 16p xe cao su phé thai;

- Nghién ctu tai liéu vé kinh nghiém cua
cac qudc gia doi véi nhiét phan chit thai nhua

V& C&C yéu clu thong s6 dau vao cua nguyén
liéu, dién, nudc, nhan cdng va san pham sau
nhiét phan.

Nghién ctru da st dung k§ thuat danh gia
vong doi san pham (LCA) va phan meém
Simapro d¢ tinh toan tac dong moi truong cua
qua trinh nhi¢t phan chat thai nhya. Nghién
cau LCA gom c6 bon giai doan:

(1) Xéac dinh pham vi;

(2) Thong ké chu trinh vong doi;

(3) banh gia cac tac dong mdi truong;

(4) Dién giai két qua.

Simapro 1a phan mém dan dau vé danh
gia vong doi san pham (LCA) da duoc phat
trien va sir dung rong hon 25 nam trong linh
Vuc dao tao va cong nghiép, ¢ khoang 80 nudc
trén the gisi [8]. Nghién ctu nay st dung
Simapro ban quyén version 9.0.0.49 cap nhat
2020. Nghifan ctru da chon tinh toan nhié; phén
doi véi chat thai nhya EPS, la loai chat thai
hién nay it dugc xem Xétqtéi st dung, dang xa
thai voi khoi lugng va the tich lon, cac nghién
ctru danh gia cd hiéu qua tai sinh dau lon [9].

3. Két qua nghién ciru

3.1. Xac dinh pham vi

Nhiét phan la qua trinh nhya bi dut gay
do nhiét do nong Ién nhanh chéng trong dieu
kién khong cd oxy, lam giam céac chuoi
polyme dai cua nhya thanh cac hydrocacbon
ngan hon nhi€u. Qua trinh nay dien ra trong
bon giai doan: Bat dau, chuyen giao, phan huy
v@ ket (huc; san pham duoc hinh thanh bao
gom: Dau, khi ga va bot than. Cac tac dong tu
viéc phan loai rac du,qc dua ra khoi hé thong
vi khong lién quan dén qua trinh nhiét phan.

3.2 Théng ké chu trinh vong doi san
pham (Life Cycle Inventory - LCI)

_ LCIamot phan tich thong ké dé xac dinh
dau vao (nguyen liéu, nang luong), dau ra (cac
loai san pham chinh, san pham phuy, chat thai).
Céc so liéu nay du:ocqthéng ké tur thuc nghiém
cua nha may. San pham thu hoi duoc danh gia
trung binh tir nha may bao gom: Dau, than, ga.

Bang s6 liéu dau vao, dau ra tir qua trinh
van chuyén dén nhiét phan duogc trinh bay
trong bang 1 (theo tinh toan va gia thuyét cua
nghién cuu).



16
Journal of Transportation Science and Technology, Vol 40+41, May 2021

1
1
- 1
. Vién chuyén H
Phén loai ‘ < ! Nhiét 126kW
¢ (1000kg nhea PS) Say kho H
réc ! 48km — +| Dienosmw
1 * i
Xing 1 chuyén = 9.6 lit :L Nude 53k nim ngodi
1000kg rdc nhwa PS/chuyén L I viénhe théng
1
i Nhiétphan  |]
Nhig} 126kW 947kg nhya PS | Nhigt thit thoat:
Dién{9.8 MW 2500 kikg | " 0.9 MW
_ 1
! R 1
jmmmm——— r-------_f _— I e e e e e e e e e e ————— 1
4 — —p
Diu (70% 5,89
66”(91( ¥ Thj];;lﬁéSAl) s (14.27)
~7Ke oRE 134,5kg

o i —

Chung cét Dong thinh timg Dt bo
banh chuyén dén
cho cac 10 nung
gach
Hinh 1.Bién gidi hé thong duoc xdc dinh trong nghién ciru.
Bdng 1. S liéu thang ké si dung trong qua trinh nhiét phan
(tzr tinh toén trong nghién cizu tai ligu vé nhiét phan).
Quid trinh | Dauvao | Khoi lrgng Péura Khoi lrgng
5 : | Nhya Nhira EPS dugc vén chuyén
Vién chuyén EPS 1000kg dén nha méy nhiét phén 1000kg
Thanh phim 947kg
A 0
| pién 126kw Déu (70%) 662,9kg
Nhiét phan . Than (15,8%)
Nhiét 149,6kg
Gas (14,2%)
134,5kg
(18]

S6 liéu thdng ké tinh toan cho qué trinh
nhiét phan mot tan nhya EPS bao gom:

- Nuéc sur dung cho qua trinh lam mat
may nhiét phan va rira bui than bam trén thanh
may. Luong nudc dung cho nudc lam mat la
30 lit nude va duge tuan hoan lai. Luong nudc
raa bui than bam trén thanh may la 20 lit va
duoc thai ra ngoai hé thong xir Iy nuéc thai:

- Phuong tién van chuyén duoc tinh toan
va gia dinh 1a xe 05 tan dung dé van chuyén
1000 kg EPS sau khi phén loai va quéng
duong van chuyén 1a khoang 48 - 50 km;

- Luong dién sir dung bao gém luong dién
cho may siy (126kW) va dién cho nhiét phan
(2500kJ/kg). Nhu vay luong dién tiéu thu
trong 01 gio la: (126 + 2500 x 947 X

0,00027778) = 783,6442 kWh. Dua trén co
cau dién cua Viét Nam trong ndm 2020 c6 tinh
dén nam 2030 [10], nghién ciru di tinh toan
lwong dién str dung tir cac ngudn khéc nhau
cho qua trinh nhiét phan (bang 2).

3.3. Panh gia tac dong moi trueong

Két qua tinh toan céc tac dong méi truong
cia quéa trinh nhiét phan bing phan mém
Simapro duoc thé hién trong bang 3. Ta cd thé
thdy rang phan 16n cac tac dong tir qué trinh
nhiét phan nhya EPS déu c6 anh hudng dén
moi treong ¢ muc dudi 0. Nhu vay qué trinh
nhiét phan EPS tao ra cac nhién liéu nhu dau,
than va khi ga khong giy ra cac tac dong bt
loi dén mai truong nhu: Lam can kiét ngudn
tai nguy@n thién nhién, can kiét ngudn nhién
liéu hoa thach, khéng gy can kiét ozone;
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khong gay ra doc tinh cho hé sinh thai can,
khbng gay ra su oxy hoa quang hda trong moi
truong. Tuy nhién, trong két qua tinh toan van
con ton tai mot vai chi tiéu danh gia tac dong
cé giatri I6n hon 0 nhu: Phat thai khi nha kinh
gay hién tuong nong 1én toan cau, gay hién
tuong axit hoa, gdy doc tinh trén ngudi, 6 thé
gay ra doc tinh cho hé sinh thai nudc ngot, gay
ra doc tinh cho hé sinh thai bién va c6 thé gay
pht nhudng hoa.

3.4. So sanh véi san pham tir nhién liéu
hoa thach

Nhiét tri cua dau, ga va than khi nhiét
phan tir EPS twong ung la: 41,7 MJ/kg [11],

42 MJ/kg [12] va 19,8 MJ/kg [5]. Trong do
nhiét tri cua dau, gava than ngoai thi trudng
tuong ng 1a: 45,6 MJ/kg, 52,2 MJ/kg va 29,6
MJ/kg [5]. Nhu vay, dau, ga va than khi nhiét
phan tir EPS c6 thé tinh twong duong véi
91,4%, 80,5% va 66,9% dau, ga va than ngoai
thi truong ¢6 nguén gbc tir diu mo va quing
tu nhién. Két qua tir tinh todn bang Simapro
da cho thay viéc nhiét phan EPS, tao ra cac san
pham dau, than va khi dt 6 loi hon vé mit
bao vé moi truong so véi viéc sir dung cac
nhién liéu twong tu c6 ngudn gbc tir dau mo
va quang tu nhién.

Bdng 2. Luong dién sir dung cho nhiét phan 1 tan EPS theo co cdu dién 2020 cua Viét Nam [10].

Loai dién Co cdu (%) | Dién ning (KkWh)
Thuy dién 29,4 230,3914
Dién than 49,3 386,3366
Nhiét dién khi 16,6 130,0849
Dién gi6 0,8 6,2692
Dién mit troi 0,5 3,9182
Sinh khéi 1 7,8364
Nhip khiu 2,4 18,8075
Tong 783,6442

Bdng 3. Mirc dg tde déng tir qué trinh nhiét phan nhira EPS (Két qud tinh todn tir md hinh).

Loai tac djng Pon vi Mirc d§ tac djng

Can kiét ngudn tai nguyén kg Sbeq -0,00063
Can kiét nhién liéu hoa thach MJ -19617,3
Néng 1én toan cdu (GWP100a) kg CO2 eq 25,58
Can kiét ting ozon (ODP) kg CFC-11 eq -0,00027
Dde tinh trén ngudi kg 1,4-DB eq 85,95
Déc tinh d6i véi hé sinh thdi nude ngot | kg 1,4-DB eq 104,63
Déc tinh d6i véi hé sinh thai bién kg 1,4-DB eq 616964,7
Ddc tinh dbi véi hé sinh thédi can kg 1,4-DB eq -0,1738
Khéi mi quang hoa kg CaHaeq -0,6162
A xit hoa kg SOz eq 0,6144
Phi dudng hoa kg PO4+* eq 0,305
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Hinh 3. So sdnh cdc tdc djng méi truong cua qué trinh nhigt phan nhya EPS dé thu héi dau,
than va khi dot so véi khai thac nhién ligu hod thach (Két qua tinh toan tir m6 hinh).

Cu thé, trong 11 loai tac dong duoc st
dung dé danh gia anh huong moéi truong, co
dén 09 tac dong cho thay viéc str dung dau tur
qua trinh nhiét phan nhya EPS tic dong dén
moi truong, hé sinh thai va suc khoe con
nguoi & muc thap hon so véi viéc sur dung cac
nhién liéu dau cé nguon gbc tir quang tu
nhién. V& mit bao vé ngudn tai nguyén, viéc
st dung dau thu duoc tir qua trinh nhiét phan
nhua EPS s& giam thiéu duoc suy giam hay
can kiét ngudn nhién liéu hoa thach (abiotic
depletion - fossil fuels). Ngoai ra, viéc s
dung dau tir qué trinh nhiét phan nhua EPS
thay vi sa dung dau tr quing tu nhién
(avoided product) con gop phan ngin chin
qua trinh bién ddi khi hau gay néng Ién toan
cau (global warming) ciing nhu bao vé tang
ozone (ozone layer depletion), lam giam nguy
co gay phu nhudng hda (eutrophication) va
hién tugng oxy hoa quang hoa (photochemical
oxidation). P4i véi sac khoe con nguoi va
sinh thai, két qua tinh toan ciing cho thay dau
tur nhiét phan nhya EPS tac dong gay doc tinh
trén nguoi (human toxicity) va hé sinh thai dat
(terrestrial ecotoxicity) & muc thap hon so véi
st dung dau tir quing tw nhién. Déi véi cac tac
dong dén heé sinh théi thuy vuc nudc ngot co
su khac biét 16n, khi viéc sir dung dau tir nhiét
phan nhua EPS lai c6 tac dong dén hé sinh théi
nuéc ngot 1on hon nhiéu so véi dau tir mo tu
nhién (hinh 3), diéu nay ciing tuong tu & tac
dong dbi voi hé sinh thai bién. Nhu da thao
luan & trén, viéc st dung dién nang tir nhiét
dién than da lam cho qua trinh nhiét phan EPS
c6 tac dong rat Ion dén hé sinh thai bién, tuy
nhién c6 thé thay thé ngudn nhiét dién nay

bang ngudn dién tir ning luong tai tao (mat
troi, gio, thuy dién...). Ngoai ra, viéc su dung
than va khi d6t tir qué trinh nhiét phan nhua
cling mang lai loi ich nhiéu hon vé mit bao vé
moi truong, hé sinh thai va suc khoe con
ngudi S0 Voi Viéc sir dung than va khi dot tir
tu nhién. Trong d6, co6 dén 06 loai tac dong
danh gia déu cho thiy viéc sir dung than tir
quang tu nhién c6 tac dong dén moi truong 16n
hon so véi viéc sir dung than tir qua trinh nhiét
phan nhua. Va c6 06 loai tac dong danh gia
trong két qua so sanh giita khi dot tir nhiét
phan nhya EPS va khi dbt tir tw nhién déu cho
thdy viéc str dung khi dét tir nhiét phan nhya
mang lai hiéu qua cao hon khi dét tir ty nhién
vé mit bao vé mdi trudng va giam thiéu céc
tac dong bat loi dén hé sinh thai va sic khoe
con nguoi.

3.3. Lwa chon cua doanh nghiép

Nhém nghién ciru d khao sét day chuyén
pyrolysis thir nghiém san xuat rac thai nhua va
nhiét phan cao su phé thai, tién hanh phong
van chu doanh nghiép nhu céng ty Cong nghé
méi - Binh Phudc. Chu doanh nghiép cho biét,
viéc nhiét phan nhua I1a hoan toan cd thé, tuy
nhién do rac nhya khong thuan chat, bi pha Ian
nhiéu tap chat va cac thanh phan nhya khac
nhau, nén hiéu suit nhiét phan nhya rat thap
S0 vai nhiét phan cao su phé thai. Hién nay
ngudn cao su phé thai van con nhiéu, doanh
nghiép thu duoc lgi nhuan trong viéc nhiét
phan cao su phé thai thanh nhién liéu, ngay ca
khéng can hd trg cua Nha nudc. Viéc nhiét
phan cao su phé thai van hanh theo thi truong.
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Khi so séanh vai nhiét phan réac thai nhya ton
tai nhidu vudng mac:

(1) Ngudn rac thai nhua khong 6n dinh,
chu yéu di tir réc thai sinh hoat chwa phan loali,
c6 nhiéu tap chat, do am cao;

(2) Ky thuat nhiét phan doi hoi chat xuc
tac dac biét, phai nhap tir nudc ngoai, chi phi
dé mua xuc tac phai cong vao gia thanh cua
san pham. Trong thuc té thir nghiém, hiéu suat
ctia qua trinh nhiét phan nhwa thap (20%), so
Vi hiéu suat ciia qua trinh nhiét phan cao su
phé thai cao hon (khoang 40%). Ngoai ra, tro
tir qua trinh nhiét phan nhua rat min, khé xir
ly va kho ngan chan viéc phat tan bui vao moi
truong khong khi xung quanh.

Doanh nghiép nhiét phan ciing cho biét dé
khuyén khich viéc nhiét phan chat thai nhua
de Iéy nang lugng tai Viét Nam can c6 cac co
ché khuyén khich pha hop, tao diéu kién thi
doanh nghiép méi cé thé tham gia vao linh
vuc nay.

4. Két luan va khuyén nghi

Nhuya la nhom vat liéu dang nhan duoc su
guan tam trong thoi gian gan day do tinh phd
bién cua chdng trong nén kinh té toan cau va
ching c6 ty & thu hdi nguyén liéu thap, mang
lai nhiéu tic dong méi trudng lién quan dén
viéc xa thai, phuong phap quan ly va xa ly
chét thai nhya hién tai.

Péanh gid so bd vé cac tac dong moi
truong dbi vai nhiét phan nhya EPS phé thai
cho thay day cling la mét trong nhiing giai
phap tai ché hiéu qua, mirc do tac dong dén
moi trudng rat thap so véi hiéu qua cua ky
thuat ndy mang lai vé mat kinh té, x4 hoi va
tai nguyén nang luong.

Can nghién ciru céc chinh sach phd hop
dé khuyén khich viéc giam sir dung va xa thai
chét thai nhua; khuyén khich cong nghé tai
ché chat thai nhwa theo hudng bén viing va
than thién véi moi truong. VA can tién hanh
hon nita cac nghién ctru dénh gia vé cong nghé
tai ché chat thai phu hop dé c6 thé dua ra cac
chinh sach va co ché phu hop cho ting cong
nghg, tung loai nhya thai khac nhaull
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