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Tom tit:

Nghién ctu sir dung ky thuat LCA va phan mém SimaPro dé tinh toan cac tac dong mdi truong cia qua trinh
tai ché chat thai nhua thanh vat liéu xay dung. Két qua tinh toan cho thdy phan 16n céc tac dong déu anh hudng
dén madi truong & mac gan bang 0 dbi voi nhom tac dong: Can kiét nguon tai nguyén thién nhién, can kiét
ngudn nhién liéu hoa thach, can kiét ozon; doc tinh cho hé sinh thai trén can, oxi hda quang hoa trong moi
trudng. Mot vai chi tiéu danh gié tac dong tiéu cuc c6 gié tri 16n hon 0 nhu: Néng I1&n toan ciu, axit héa, doc
tinh trén nguoi, doc tinh cho hé sinh thai nudc ngot hay hé sinh thai bién va phi dudng hoa. Két qua tinh toan
chung chi ra rang tai ché chét thai nhua thanh vat liéu 1a mét trong nhitng giai phép tai ché hiéu qua, tac dong
dén moi truong & muc do rat thap so vai hiéu qua cua k§ thuat nay mang lai vé mit kinh té, xa hoi va tai
nguyeén.

Tir khoa: Panh gia vong doi; SimaPro; chat thai nhua; vat liéu xay dung.

Abstract:

The study used LCA technique and SimaPro software to calculate the environmental impacts of recycling
plastic waste into building materials. From the calculation results, it has been shown that most of the impacts
from the production of roof tiles from plastic waste have an impact on the environment at a level close to zero.
The considered impacts include exhaustion of natural resources, depletion of fossil fuels, depletion of ozone;
toxicity to terrestrial ecosystems, photo-oxidation in the environment. There are a few negative impact criteria
with values greater than zero, such as global warming, acidification, toxicity in humans, possibly toxicity to
the ecosystem, freshwater or marine ecosystems, and eutrophication. The general calculation results show that
recycling plastic waste into materials is one of the effective recycling solutions, with a very low impact on the
environment compared to the efficiency of this technique in terms of economy, society, and resources.

Key words: Life cycle assessment (or LCA); SimaPro; plastic waste; construction material.

1. Giéi thiéu nude udng bang nhya va khoang 5000 ty tdi nhua
ding mét 1an duoc sir dung — khoang mét nira s6
nhua duoc san xuét chi dé st dung mot 1an va sau
d6 thai b [1].

Hién nay, cac san pham, mat hang tir nhua dugc
san xuat, sir dung rat phd bién & moi nganh nghé
va & khap moi noi do su tién lgi cua ching. Diéu
nay ciing gay hau qua nghiém trong cho moi Vao nam 1950, thé gigi chi san xuat duoc 2
truong. Trén thé gioi, mdi phat c6 1 triéu chai  triéu tin nhwa mdi nam. T d6, san luong nhya
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hang nim da tang gan 200 lan, dat 380 triéu tin
vao nam 2015 [2]. Con sb nay gan tuong duong
2/3 dan sé thé gigi [3]. R. Geyer va cong su [2],
ciing cho biét san lugng nhya tich liy toan cau tir
nam 1950 - 2015 dat 7,8 ty tan, trong duong hon
1 tan nhwa/nguoi hién nay. MGi nam c6 khoang
8 triéu tin nhya thai d6 ra cac dai duong trén thé
gidi, mot luong 16n trong sb nay dén tir cac con
song [4]. Rac thai nhya du ¢ sdng, dai duwong hay
trén dét lién, ching déu cd thé ton tai trong moi
truong hang thé ky. Néu tiép tuc xu huéng nhu
hién nay, cac dai dwong c6 thé chira nhiéu nhya
hon ¢4 vao nam 2050 [5].

Nhua bi thai ra moi truong va dai duong dugc
thng ké phan 16n dén tir chau A. Viét Nam (1,83
triéu tin/nim) dung tht tu trong danh sach cac
nuéc thai nhya ra bién nhiéu nhat, chi sau Trung
Qudc (8,82 triéu tan/nim), Indonesia (3,22 triéu
tAn/nam) va Philippines (1,88 triéu tAn/nam) [5].

Tai Viét Nam, chi s6 tiéu thu nhya trén dau
nguoi tang nhanh tr 3,8kg/mam/ngudi vao nam
1990 Ién 54 kg/mam/nguoi vao nam 2018 [6].
Theo B Tai nguyén va Moi truong (2019), chi
tinh riéng Ha Noi va Thanh phé H6 Chi Minh,
mdi ngay da thai ra méi truong khoang 80 tin
nhya va tui nilon. Riéng Ha Noi, thai ra 4.000 -
5.000 tan rac mdi ngay, trong dé rac thai nilon
chiém 7 - 8%. Diéu dang luu y 12 viéc phan loai,
thu hoi va xtr ly rac thai tai Viét Nam con rat han
ché. Luong chat thai nhya va tdi nilon ¢ Viét
Nam van & muc rat cao, chiém khoang 8 - 12%
chat thai ran sinh hoat [7].

Céac phuong phap xur ly réc thai nhua da co su
thay d6i theo thoi gian. Truéc nam 1980, viéc tai
ché va @t nhya la khong dang ké, gan nhu 100%
nhya bi thai bo. Ty 1¢ tai ché nhya va dét toan cau
da tang 0,7% mdi nam tr ndm 1990 — 2014 [2].
Tai ché chat thai nhya gip 1am giam luong chét
thai nhwa can xur ly, giam ap luc ddi véi vat liéu
nguyén sinh va giam tiéu thu nang lugng,... Tuy
nhién, ty 1& chat thai nhya dugc tai ché con thap,
phan Ién nam trong cac bai chon lap va moi
treong tu nhién. Tai Viét Nam chua c6 mot hé
thdng tai ché chat thai nhwa that su rong rai va
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dat hiéu qua, hau hét cac co so tai ché déu la
nhitng co s& nho 1&, tu phat hoic céc lang nghé ¢
quy md ho gia dinh da c0 tir lau va cbng nghé san
Xuit mang tinh thu cong, chua c6 bién phép kiém
soat chat thai dan dén gay 6 nhidm mdi truong.
Nhuya c6 dic tinh chéc, bén, chéng nudc, nhe, dé
duc khudn va tai ché duoc, noi cach khac nhua
cd moi dac tinh quan trong cua cac vat liéu xay
dung. Theo Awoyera va cong su, Viéc sir dung
chat thai nhya cho céc ung dung xay dung cai
thién dang ké v& mat moi truong va la mot
nguyén vat liéu dang tin cay cho cdc muc dich
xay dung. Mot sb tng dung caa chat thai nhua
cho muc dich xay dung nhu: Cét liéu trong vat
liéu téng hop gbc xi miang gilp giam khai thac
cdt liéu ty nhién, két hop véi gd dé tao thanh cac
tam cta than thién méi truong; vat liéu cach
nhiét; twong ngan va gach[8][9]. Tuy nhién, tai
ché chét thai nhya thanh vat liéu xay dung con
kha mai mé tai Viét Nam, nén hién nay cac co so
tai ché nay ciing rat it.

Phuong phap danh gia vong doi (Life Cycle
Assessment -LCA) da duoc su dung rong rai
trén thé gii dé danh gié tac dong va hiéu qua caa
cac phuong phap xir ly chét thai nhua, tir d6 dua
ra phuong phap xu ly it tac dong mdi truong va
hiéu qua nhat. Phan I6n cac nghién ctu vé danh
gid vong doi (LCA) so sanh viéc tai ché nhya véi
céc phuong an quan ly chét thai khac da dua ra
két qua tich cuc, vai viéc giam dang ké céc tac
dong dén méi truong [8][10]-[11]. LCA gitp mb
hinh héa céc dong vat chat, niang lwong va nguén
tai nguyén, chat thai ran va khi thai caa toan bo
hé théng. Gilp x4c dinh duoc cac van dé moi
truong can khic phuc trong hé thdng, xéac dinh
kha nang cai thién moi truong khi thyc hién bat
ki su thay doi, cai tién ndo. LCA gilp cac nha
quan ly danh gia cac van dé 6 nhiém mot cach
toan dién hon. Phuong phéap di duoc sir dung dé
danh gia cac cong nghé tai ché chat thai nhu nhiét
phan 16p xe cao su phé thai thanh niang luong
[12], hodc tai ché chit thai nhwa thanh ning
luong [13]-[17]. Nghién ctu da st dung phuong
phap danh gia vong doi (Life Cycle Assessment
-LCA) va phan mém SimaPro dé tinh toan cac tac
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dong moi truong qué trinh tai ché chat thai nhua
thanh vat liéu xay dung. Qua trinh tai ché chét
thai nhua duoc thuc hién bang viéc phdi tron
nhya thai dan dung va cdng nghiép (nhua PP) vai
trau, san pham tao thanh Ia ng6i lop nha. San
pham da duoc thir nghiém thanh cong dua trén
cong nghé tai ché chat thai nhya thanh vat liéu
xay dung cua cong ty Trach nhiém hiru han San
xuat xay dung Trong Danh, Long An. Bdng thai,
dé danh gia hiéu qua cia qué trinh tai ché nay,
nhom nghién cau cling da so sanh véi ngoi lop tur
dat sét.

2. Vit liéu va phwong phap thwe hién

Phuong phap danh gia vong doi (LCA) da duoc
chap nhan rong rdi dé danh gia tac dong moi
truong cua cac san pham, qua trinh va dich vu.
Phuong phap ndy danh gia mot cach téng thé cac
hau qua moi trudng cia mot hé thong san pham
bang cach dinh luong ning lugng va vat liéu
dugc st dung, chat thai thai ra mdi truong va
danh gia cac tac dong mdi truong tiém an cua
ning lwong, vat lidu va chat thai d6 [16], bao gom
bén budc co ban: Xac dinh muc tiéu va pham vi,
phan tich kiém k&, danh gié tac dong va dién giai
két qua.

2.1. Xac dinh muc tiéu va pham vi

Muc tiéu chung caa nghién ctru la dinh luong tac
dong moi truong va hiéu qua cua cong nghé tai
ché chét thai nhya thanh vat liéu xay dung, nham
cung cap thong tin so bo vé giai phap xir ly chat
thai nhya hiéu qua, than thién véi moi truong.
Nhua Polypropylene (nhua PP) la mét loai nhua
nhiét déo tinh thé, cirng c6 mau trang trong suét
va duoc str dung rong réi trong cac vat dung hing
ngay nhu do gia dung, hop dung, ly nudc,...
Pham vi danh gia vong doi duoc gidi han tir l10c
san pham nhya PP bj thai bo dén khi tai ché thanh
ngoi lgp. 1000 kg nhua PP duoc x&c dinh la don
vi chirc nang. San pham ngoi tao thanh cd khéi
luong 1,6 kg véi kich thudc 410 x 330 X 54 mm.
Quy trinh céng nghé tai ché duoc thé hién trong
hinh 1.

2.2. Phan tich kiém ké vong doi

Phan tich kiém ké la qua trinh phirc tap nhét trong
sb cac budc, vi can phai thu thap, dinh lwong va
phan tich di liéu dau vao, dau ra lién quan dén
qua trinh vong doi. Kiém ké dit liéu dau vao, dau
ra caa qua trinh nghién cau dugc thé hién nhu
hinh 1. Phan du sau cdng doan got 1a khdng dang
ké, nén xem nhu khéi lwong san pham ngdi tao
thanh 12 2000 kg.
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Hinh 1. Quy trinh tai ché chit thai nhya thanh vat liéu xay dung.
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2.3. Panh gia tac dong mdi trwong biang phan
mém SimaPro

Panh gia tac dong nham muc dich hiéu va danh
gid mic do cua tdc dong méi trudong tiém an
thudc hé théng san pham ddi véi tirng qua trinh
va tung loai tac dong da chon. Theo do, tac dong
mdi trudng cua qud trinh tai ché chat thai nhua
PP thanh ngoi lop dugc tinh toan théng qua phan
mém SimaPro 9.1 phan tich 11 chi tiéu danh gi&
bang cong cu CML: Can kiét tai nguyén (Abiotic
depletion); can kiét nhién liéu hoa thach (Abiotic
depletion — fossil); néng Ién toan cau (Global
warming); suy giam tang ozon (Ozone layer
depletion); doc tinh cho con ngudi (Human
toxicity); doc tinh cho thay sinh nuéc ngot (Fresh
water aquatic ecotoxicity); doc tinh cho thay sinh
nudc man (Marine aquatic ecotoxicity); doc tinh
sinh thai trén can (Terrestrial ecotoxicity); oxi
hda quang hda (Photochemical oxidation); axit
hoéa (Acidification) va phd duong hoa
(Eutrophication).

Chuan bj dit liéu:
e Avoided product (san pham thay thé)

Tir 1000 kg nhya PP, 1000 kg vo trau va phu
gia s& san xuét ra dugc khoang 2000 kg ngoi,
twong duong vai 1250 vién ngoi (1,6 kg/vién).
Gia sir 1 vién ng6i dugc san xuat bang nhya s&
trong duong voi 1 vién ngoi tir dat sét co kich
thudc twong duong. Vi khéi luong ngoi tir dat
sét 1a 4 kg/vién, nhu vay khdi lwong ngéi twong
duong la 5000 kg.

o Nuoc

Nudc cho qua trinh san xuét 1a nuéce ria chat
thai nhua. Luong nudc dung dé rira 1000 kg nhua
khoang 1 m? va dugc thai ra ngoai.

e Pién

Tong luong dién tiéu thu cho qué trinh san
xuat 12 1808,45 kWh, theo co cdu cong suat
ngudn dién quéc gia nam 2020, cd thé tinh lwong
dién dén tir cac nguon khéc nhau nhu bang 1.

Bang 1. Tinh toan luong dién sir dung theo co cau cng suat nguon dién qudc gia nam 2020.

Loai di¢n Co ciu (%) Pi¢n niing (KWh)

Nhiét dién than 30 542,535
Thay dién 30 542,535
Tuabin khi 11 198,930
Nhiét dién dau 2 36,169
bién gi6 1 18,085
pién mat troi 24 434,028
Sinh khi 1 18,085
Nhap khiu 1 18,085

Tong 1808,45

Nguén: [17].
e Phirong tién vdn chuyén e T4c dong

Nghién ctu gia dinh phuong tién van chuyén
la xe tai 5 tAn duoc st dung dé van chuyén 1000
kg chat thai nhya va 1000 kg trdu dén nha may
véi tong quang duong 40 km.
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Téc dong cua qua trinh tai ché chat thai nhya
thanh ngoi lop chu yéu tir qua trinh van chuyén,
nhan cdng va nudc rira chét thai nhwa. Nhan céng
st dung cho qua trinh san xuét ng6i lop tir nhya
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Ia hai nguoi. Trong cong doan ép nhua duoc gia
nhiét & nhiét d6 tir 150°C — 300°C, tuy nhién qua
trinh gia nhiét bang dién nén phat sinh khi thai
khong dang ké va duoc loai bo ra khoi qua trinh
danh gid LCA.

3. Két qua va ban luén

3.1. Panh gia tac dong ciia viéc tai ché nhuwa
PP thanh ngoi lgp

Két qua tinh toan bang phan mém SimaPro cho
qua trinh tai ché 1000 kg nhya PP thanh ngdi lop
duogc thé hién trong bang 2. Chi c6 3 trong s 11
tiéu chi danh gia cho thay viéc tai ché chat thai
nhua PP thanh ngdi lop c6 tac dong bat loi dén
mai truong va hé sinh thai. Cu thé, qua trinh nay
gay doc cho hé sinh thai nudc ngot (38,4 kg 1,4-
DB eq), axit hoa (0,448 kg SO- eq) va phu dudng
hoa (0,117 kg PO4%eq). Nguoc lai, két qua tinh
toan tac dong moi truong tir phan mém SimaPro

lai cho thay qua trinh ép nhya thanh ng6i khéng
gay can kiét tai nguyén (-0.0192 kg Sb eq), can
kiét nhiéu liéu héa thach (-4,17x10° MJ), néng
Ién toan cau (-592 kg CO3 eq), can kiét ozon (-
4,18x107° kg CFC-11 eq), khong gay doc cho con
nguoi (-419 kg 1,4-DB eq), khong gay doc cho
sinh thai nudc min (-4,96x10° kg 1,4-DB eq), hé
sinh théi trén can (-0,374 kg 1,4-DB eq) va dong
thoi cing khéng gay oxi hda quang hoa vai gia
tri twong tmg la -0,0652 kg C2H4 eq. Bén canh
d6, bang 2 ciing cho biét qué trinh tai ché nhwa
PP thanh ng6i gay anh huéng 16n nhat dén hé
sinh théi nude ngot. Viéc gay doc cho hé sinh théi
nudc ngot cua qua trinh ép nhya PP thanh ngoi
duogc danh gia la do si dung mét luong 16n dién
tur nhiét dién than la chinh. Qua trinh ép nhua PP
thanh ngoi c6 thé gay doc cho hé sinh thai nudc
ngot tuong dwong véi mot lugng phét thai
khoang 147 kg 1,4-DB eq.

Bang 2. Két qua tinh toan cac tac dong moi truong ciia qua trinh tai ché nhya PP thanh ngoi.

Impact category Unit Total
Abiotic depletion kg Sb eq -0.0192
Abiotic depletion (fossil fuels) M) -4.17E3
Global warming (GWP100a) kg CO2 eq -592
Ozone layer depletion (ODP) kg CFC-11 eq -4.18E-5
Human toxicity kg 1,4-DB eqg -429
Fresh water aquatic ecotox. kg 1,4-DB eq 34.8
Marine aquatic ecotoxicity kg 1,4-DB eq -4.96E6
Terrestrial ecotoxicity kg 1,4-DB eq -0.374
Photochemical oxidation kg C2H4 eq -0.0652
Acidification kg SO2 eq 0.448
Eutrophication kg PO4--- eq 0.117

Ngoai ra, viéc str dung dién tir ngudn dién mait
troi, thay dién va van chuyén bang xe tai 5 tan
cling gay ra tdc dong tiéu cuc cho hé sinh thai
nudc ngot voi mot lugng phat thai twong mg
67,1 kg 1,4-DB eq; 1,04 kg 1,4-DB eq va 2,44 kg
1,4-DB eq. Tuong ty, vai viéc su dung lugng lon
dién tir nhiét dién than ciing 1a nguyén nhan chinh
gay axit hoa va phu dudng hoa cua qua trinh tai
ché nhya PP thanh ngoi, twong tng 2,47 kg SO2
eqva 0,611 kg SO2 eq.
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3.2. So sanh tac dong véi viée san xuét ngoi tir
dat sét

Qua trinh tai ché nhua PP thanh ngoi lop c6 loi
v6i mdi truong hon so vai ngoi tir dat sét truyén
thdng. Hinh 2 thé hién tat ca 11 tiéu chi danh gia
tac dong mdi trudng cua qua trinh tai ché nhua
thanh ngdi déu thap hon so vai ngdi tir dat sét.
Qua d6 c6 thé khang dinh qua trinh ti ché nhua
thanh ngdi c6 hiéu qua vé méi trudng hon so Véi
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qua trinh san xuat ngoi tir dat sét. Mat khac, ngoi
tir nhya c6 trong luong 1,6 kg nhe hon nhiéu so
Vv6i ngoi tir dét sét (4 kg) véi kich thudc twong
duong, diéu nay gitp giam &p luc va chi phi lap
dit hé thdng gian d& mai nha. Ngoai ra con giam
duoc kha nang hu hao trong qua trinh van
chuyén. Do két cau chat ché giira cac go doc va
go ngang két ndi gitra cac vién ngdi giup chong
lai sy xam nhap cta nudc mua, chong tdc méi va
cach nhiét tir moi truong bén ngoai. Bén canh do,
qua trinh tai ché nhya vira giam dugc lugng chat
thai nhua can xir ly, vira tao ra nguon kinh té.

4. Két luan

Qua danh gia so bo tdc dong mdi treong va hiéu
qua caa cdng nghé tai ché nhua thanh ngoi lop c6
thé thiy phan 1én cac tac dong dén madi truong
cua cong nghé nay ¢ muc dudi 0 (khdng gay ra
cac tac dong bat loi dén méi truong) ddi véi
nhém tac dong: Can kiét tai nguyén, can kiét
nhién liéu hda thach, néng I&n toan ciu, can kiét
ozon, gay doc cho con nguoi, gay doc cho hé sinh
thai nudc man, gay doc cho hé sinh thai trén can
va oxi héa quang héa. Bén canh do, van c6 mot
vai tiéu chi danh gia tac dong co gia tri I6n hon 0
nhu gy doc cho hé sinh thai nudc ngot, axit hda
va phu dudng hoa. Tuy nhién khi so sanh vai san

pham ngoi tir dat sét, qué trinh san xuét ngéi lop
tir nhua ¢6 loi hon vé mit bao vé mdi truong, hé
sinh théi va con ngudi, cu thé o tat ca 11 tiéu chi
danh gia déu thap hon so voi san pham ngoi tir
dat sét.

Két qua tinh toan chung cho thiy tai ché chat
thai nhua thanh vat liéu 1a mét trong nhirng giai
phap tai ché hiéu qua, tac dong dén méi truong &
muic d6 rat thap so vai hiéu qua caa ky thuat nay
mang lai v& mat kinh té, x4 hoi va tai nguyén. Can
nghién ciru cac chinh sach pha hop nham khuyén
khich thuc hién céng nghé tai ché nhwa than thién
v6i mdi truong nay trong bdi canh 6 nhidm chét
thai nhua ngay cang nghiém trong nhu hién nay.
Can c6 thém cac nghién cau danh gia vé cong
nghé tai ché chat thai nhya dé cd thé so sanh, hd
trg trong viéc dua ra cac chinh sach, co ché phu
hop cho tirng c6ng nghé tai ché va ting loai nhya
thai khac nhau.

Lol cam on

Nghién cttu ndy nhan duoc su hd trg cua té chic
Pre Sustainability — Ha Lan vé& phan mém
SimaPro, su hd tro cia cong ty Trong Danh va
Vién Xay dung — Truong Pai hoc Giao thdng van
tai Thanh phd H6 Chi Minh, nhém nghién cau
xin chan thanh cam on.
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