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TOM TAT
Theo IPCC (2014) quan ly chdt thai ran (CTR) déng gép phat thai 2,9% khi nha
kinh (KNK) toan cau. Tinh toan phat thai KNK tit hoat dong quan ly CTR cta cac
dia phuong 1a can thiét dé c6 dinh huéng cat giam phat thai KNK. Nghién cttu nay
da tinh toan phat thai KNK tirt CTR ¢ thanh ph6 Hué theo 4 kich ban quan ly CTR
va dua trén hudng tiép can vong doi. Phuong phap danh gia tac dong vong doi
(LCIA) duoc st dung trong nghién cttu nay la IPCC 2013 va duoc tinh toan trén
phan mém OpenLCA cho 4 kich ban quan ly CTR cua thanh phd Hué: kich ban S1 -
Chon 1ap CTR, kich ban S2 - Chon 1ap CTR két hop thu hoéi ndng luong tir khi rac,
kich ban S3 - San xudt phan hitu co két hop thu hoi vat liéu tai ché, chon 1ap, kich
ban S4 - D6t rac phat dién. Két qua nghién ctru cho thay kich ban S4 ¢6 mtc phat
thai KNK thdp nhat trong 4 kich ban v6i muiic phét thai vao khoang 6.604 tin
CO2eq/ndm. Nguoc lai, kich ban S1 ¢6 mic phat thai KNK cao nhdt véi muic phat
thai vao khoang 178.268 tan COzeq/ndm.

T khoa: Chat thai ran, khi nha kinh, thanh phd Hué.

1. MO PAU

Noéng lén toan cau dang la van dé duoc ca thé gidi quan tam. Nguyén nhan cua
néng lén toan cau la do sy gia tang phat thai khi nha kinh (KNK), va hau qua la gay ra
bién d6i khi hau. Cac hoat dong quan ly chat thai rin (CTR) khong chi 1a tao ra thach
thitc vé & nhiém mai treong ma con 1am gia ting bién ddi khi hau do KNK phat thai
ttr cac hoat dong quan ly CTR (QLCTR). Theo IPCC (2014), Iinh viec QLCTR phat thai
1,44 ty tdn COnzeq mdi ndm, chiém 2,9% tong lwgng KNK toan cau [6]. Do vay, cac
nghién cttu vé phat thai KNK tir hoat dong QLCTR la rat quan trong, gitp tim ra cac
giai phap giam phat thai KNK phu hop tir linh vec QLCTR va gop phan giam nhe
BDKH.
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C6 nhiéu cach tiép can trong tinh toan phat thai KNK tir linh vee QLCTR.
Huong tht nhat la wéc tinh phat thai KNK tir cac hoat dong xt ly riéng 1é ctia cong tac
QLCTR nhu chén 1dp CTR [1, 7], san xudt phan hitu co [14],.... Hwdéng thi hai pho bién
hon 1a tinh toan phat thai KNK trén toan bo hé thong QLCTR [9, 16, 19, 20]. Trong d6,
cac nghién cttu cia Zao va cong s (2019), Syeda va cong su (2017), Mahmoudkhani va
cong sw (2014) déu wdc tinh phat thai KNK trén co so danh gia tac dong vong doi
(LCA). Céc nghién cttu phat thai KNK cua hé thong QLCTR dua vao vong doi déu
dwoc thue hién dya trén céc kich ban QLCTR gia dinh khac nhau, tir d6 ap dung LCA
dé tinh toan phat thai KNK cho mdi kich ban. LCA 1a cong cu da duoc tiéu chuan hoda
boi 2 tiéu chudn la ISO 14040 va ISO 14044, va hién tai c6 nhiéu phan mém dugc xay
dung d€ ho tro cac nghién ctru tinh toan phét thai KNK ctia LCA nhw Simapro, Gabi,
OpenLCA,...

Trong nghién cttu nay, cong cu LCA duoc stt dung dé€ tinh toan phat thai KNK
(COzq) ctia 4 kich ban QLCTR thanh phé Hué: S1 - Chon 1dp CTR, S2 - Chon 1ap CTR
két hop thu hoi nang lwong tir khi rac, S3 - San xuat phan hitu co két hop thu hoi vat
liéu tai ché, chodn 1ap va kich ban sau cung S4 - D&t rac phéat dién (WTE). Két qua
nghién cttu nay sé gép phan gitup thanh phé Hu€ lyra chon kich ban QLCTR theo dinh
huwdng giam phat thai KNK.

2. PHUONG PHAP NGHIEN CUU
2.1.Lay miu va phan loai thanh phin chat thai ran d6 thi

Thanh phan CTR ¢ thanh phd Hué€ duoc 1ay tir cac xe thu gom réac truede khi
dua vao chon 14p & bai rac Thiy Phrong. Mau CTR dwoc thu tir 7 tuyén thu gom khéc
nhau (4 tuyén Nam S6ng Huong va 3 tuyén Bac Song Huong). Khéi lwong mau CTR
duoc 14y tir mdi xe 1a 100kg, sau d6 lam giam kich c& mau nhuw Hinh 1 va tiép theo
phan tich thanh phan thuc hién theo Tran Hiéu Nhué (2001) va Nguyén Vin Phudc
(2008).

Cac budc lay mau thuc hién nhw sau: Bude 1. Dao tron mau theo hinh chép, sau
d6 chia thanh 4 phan bang nhau va 14y hai phan d6i dién (Hinh 1), ltic nay khéi lwong
mau con lai 1a 50kg. Budc 2. Tron déu phan mau vira 1ay ¢ budc 1 va tiép tuc thyc hién
1ap lai nhu budc 1, Iac nay khoi luong mAau dai dién con lai 1a 25kg. Burdoc 3. Tién hanh
phan loai thanh phan mau CTR.
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L4y 2 phan d6i
dién A + C (hodc
B+D) dé giam kich
& mau

50 kg

100 kg CTR
Hinh 1. Cac budc 1dy mau chat thai ran.
2.1.Phuong phap tinh toan phat thai khi nha kinh theo danh gia vong doi
2.1.1. Dinh nghia muc tiéu va pham vi nghién cttu

Muc tiéu cua nghién ctru nay la tinh toan KNK phat thai ttt QLCTR thanh pho
Hué€ theo cac kich ban khac nhau bao gom kich ban quan ly nhu hién tai (kich ban S1)
va cac kich ban gia dinh (cac kich ban S2, S3 va S4).

Pham vi gidi han vé khong gian nghién cttu 1a thanh phd Hué€ (trudc ngay mé
rong 01/7/2021 theo Nghi quyét s6 1264/NQ-UBTVQH14 ngay 27/4/2021 cta Uy ban
Thuong vu Qudc hoi). Hé thong QLCTR ctia nghién cttu nay bat dau tir cac hoat dong
thu gom thit cap, van chuyén va cac phuong phap xt ly dwoc khai quat ¢ hinh 2 [3, 8].

Chat thai ran
Hé théng nén
A4 (Background system)
Thu gom ;{e thong zy thudt | —— Vit chat
Tiéu thu tai (Foreground system)
nguyén + < Héa chat
Van chuyén
| —— Nang luong
v
Téi ché, thu hdi vat lidu, . 5 va
Xt ly L aic eu u hoi vat liéu S Naﬁgluongvavat
nang luong chat

v

Khi nha kinh

Hinh 2. Ranh gi6i cua hé thong QLCTR.
2.1.2. Don vi chttc ndng

DPon vi chtrc nang la don vi chuan trong nghién cttu trong nghién ciu LCA va
thwong dwoc thue hién nhat quan voi muc tiéu va pham vi nghién ctu [4, 17,18]. Pon
vi chitc nang trong nghién cttu nay la 1 tdn CTR di qua hé thong QLCTR ¢ thanh phd
Hué.
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2.1.3. Cac kich ban

Tinh toan phat thai KNK tir QLCTR ¢ nghién cttu nay dwoc thuc hién trén 4
kich ban QLCTR khac nhau (trong d6 kich ban S1 la dang trién khai va 3 kich ban con
lai 1a gia dinh).

Kich bdn S1: Toan by CTR ctia thanh phd Hué dwoc xtt ly bang chon 14p.

Kijch ban S2: Twong tu kich ban S1 nhung c6 b6 sung hoat dong thu gom khi rac
dot phat dién.

Kich ban S3: La su két hop cta san xuat phan httu co, thu hoi vat liéu tai ch€ va
chon 14p.

Kich bdn S4: Xt Iy CTR bang cong nghé d6t réc phat dién.

2.14. Kiém ké vong doi va phuong phap danh gia tac dong vong doi (LCIA)

Giai doan kiém ké vong doi bao gom thu thap va luong héa dau vao va dau ra
ctua hé thong san pham va duwoc dinh trudce trong sudt vong doi san pham. D liéu
thanh phan CTR thanh phé Hué duoc trinh bay 6 Hinh 7 va di liéu vé nang luwong, vat
chat stt dung cho cac kich ban duoc trinh bay ¢ bang 2.

Bang 2. Dit liéu kiém ké cac kich ban

No6i dung kiém ké S1 S2 S3 S4 DPon vi
Van chuyén Khoang cach van chuyén 39,7 39,7 39,7 61,7 km
Ning luong Dau diesel 0,8 0,8 1,0 0,8 L
bién 4,4 4,4 23,7 76 kWh
Nguyén liéu, hoa chdt Nude 35,9 35,9 52 2800 L
Polymer foaming 1,5 1,5 0,9 - kg
Ca(OH)2 6,6 6,6 3,9 9 kg
CaO 12,6 12,6 7,4 6 kg
Than hoat tinh - - - 0,3 kg
Amoniac - - - 1,4 kg
Dung dich kiém - - - 0,225 kg
PAC 0.03 0,03 0,015 0,05 kg
NaHSO:s - - - 0,0015 kg
Na2C0Os - - - 0,1 kg
Cat giam (thay thé)  Dién - 112 - 410 kWh
Nhom - - 0,5 - kg
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Sat - - 1,1 - kg
Nhuya - - 81,6 - kg
N - - 1,1 - kg
P - - 0,3 - kg
K - - 1,3 - kg

Nguon: [2, 5, 10, 13, 15]

Nghién cttu nay tap trung tinh toan KNK phat phat thai tir hoat dong QLCTR
thanh phd Hu€, phwong phap LCIA duoc st dung trong nghién cu nay 1a IPCC 2013
va phan mém nghién ctru la OpenLCA.

OpenLCA la phan mém dugc phat trién boi Cong ty GreenDelta, co tru so tai
DPtc. TS. Andreas Ciroth ding dau nhom nghién ctru va da cho ra doi phién ban dau
tién (OpenLCA 1.0) vao ndam 2013. Phan mém lién tuc duoc nang cdp sau dod, trong
nghién cttu nay sit dung OpenLCA 1.10.1. Co s¢ dit liéu duoc sit dung trong nghién
cttu nay la Ecoinvent 3.7.1 va dwgc cap nhat vao nam 2020.

3. KET QUA VA THAO LUAN
3.1. Thanh phian chat thai ran thanh phd Hué

S&t  Conlai
02% 11.2%

/

Nhoém
0.1%

. o,

Go
0.4%

Deét may/

5.0%

Nhirahdén hop
18.2%

Gidy
4.9%

Hinh 3. Thanh phan chét thai ran thanh phd Hué.

Két qua phan tich thanh phan CTR thanh phé Hué cho thdy thanh phan hitu co
chiém ty trong cao nhat 60%, tiém nang cho qua trinh san xuat phan hitu co ciing nhu
thu hoéi ndng lugng tir qua trinh d6t. Nhua chi diing sau nhom hitu co va chiém 18,2%,
day la nhom CTR duoc cong dong dac biét quan tam trong giai doan gan day, la nhom
gdy ra nhiéu de doa véi moi treong sinh thai.
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3.2. Cac kich ban quan ly chat thai rin thanh phé Hué

Kijch ban S1: Toan bo CIR thu gom 6 thanh phé Hué dwoc van chuyén dén chon
1ap & bai rac Thuy Phuong nhu hién nay.

~, - ! Vi . P
Chat thai My Chontap i i [
ran ' chuyén f . kinh

Hinh 4. Kich ban S1.

Kich ban S2: Hoat dong thu gom van chuyén va xt ly CTR nhw d6i vdi kich ban
S1, tuy nhién gia dinh kich ban nay b6 sung hoat dong thu gom 50% khi rac d€ dét

phat dién.
i Thuhdikhi, | :
| phat dién P
e A P
Chatthai | | ) . , v | Tk it
; > |Van ch 5n 18 L
Hinh 5. Kich ban S2.

Kich ban S3: Xt ly CTR két hop san xudt phan hitu co va chon 14p, kich ban nay
c6 60% CTR duwa dén nha may Xt ly rac va 40% dua truc ti€p vao bai chon 1dp. Dong
CTR vao Nha may xu ly CTR sé dugc phan loai thu hoi tai ché, rac thai httu co duoc
dua vao bé i phan httu co, phan con lai sé dua vao bai chon lap.
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Hinh 6. Kich ban S3.

Kich ban S4: Dot rac phat dién, d6i véi kich ban nay, toan bd CTR duoc thu gom
¢ thanh phd Hué duoc van chuyén dén nha mdy d6t rac phat dién ¢ xa Phu Son, thi xa
Huong Thuy, tinh Thira Thién Hué€ (cach thanh phé Hué 25km vé phia Nam). Cong
nghé cua 1o dot la kiéu 1o ghi véi thanh ghi tyw ddng dao trdon rac va khong yéu cau
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phan loai rac. Nhiét sé duoc hap thu va chuyén hda thanh dong hoi nwdc lam quay tua
bin phat dién.

Choén 1ap
tro

VarL - D(,)t rsic S — > Kh1 nha
chuyén phat dién ! kinh

Chat thai
rin

Hinh 7. Kich ban 54.
3.3. Phat thai khi nha kinh cua cac kich ban

Két qua phan tich tinh toan phat thai KNK cta 4 kich ban duoc xay dung dua
trén diéu kién thuc t€ QLCTR cua thanh phd Hu€. Cac gia dinh ctua nhitng kich ban
thay thé phu hop vdi xu thé phat trién trong twong lai cua thanh phé Hué. Két qua tinh
toan cling xac dinh dwoc cac yéu td anh huong dén phat thai rong cua cac kich ban,
bao gom cac yéu t3 déng gép phat thai va yéu t& déng gép gidm phat thai (cat giam
phat thai). S1 la kich ban c¢6 muc phat thai cao nhat do sy dong gop cta khi rac phat
sinh. Kich ban S2 c¢6 cac diéu kién van hanh hé thong twong tu nhu d6i vdi kich ban S1,
tuy nhién sy déng gop cta hé théng thu hoi dién nang tte khi rac da giam muirc phat
thai con 47% so voi kich ban S1. Kich ban S3 c6 mttc phat thai cao thit 2, chi sau kich
ban S1 va mtic phat thai bang 56% so véi kich ban S1. Kich ban S4 c6 mttc phét thai
thdp nhat, chi twong duwong 4% so voi kich ban S1.

Phatthai khi nhakinhtit cackich ban
200,000 178.268
180,000
_ 160,000
§ 140,000
5+ 120000 99.846
& 100,000 84.198
8 80,000
2§ 60,000
40,000
20,000 6.604
0 [ |
S1 s2 S3 S4
Kichban

Hinh 8. Khi nha nha kinh phat thai tt¢ cac kich ban.
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Hinh 9. Déng gdp cua cac yéu t6 anh huong dén phat thai khi nha kinh cua cac kich ban.
Phat thai khi nha kinh cia kich ban S1

O kich ban S1, toan bd CTR thu gom 0 thanh phd Hu€ (100.375 tan/nam) duoc
xtt Iy bang phuong phap chon 1ap. Tdng mikc phét thai ctia kich ban S1 1a 178.268 tan
COz-eq/nam, trong dé déng gdp chinh 1a khi rac tir bai chodn 1ap, chiém 97% téng khi
nha KNK cua kich ban nay (Hinh 8). Phat thai KNK ttt hoat dong thu gom, van chuyén
va nang luong - vat liéu sit dung cua kich ban nay 1a khong dang ké. Nhu vay, van dé
can quan tam nhat trong kich ban nay la khi rac ttr qua trinh phan hay rac thai httu co
trong bai chon 1ap, trong d6 CHa la khi c6 doéng gop chinh, chi€m 95% tong phat thai
tinh theo COz<q. Toan bg khi rac phat sinh ¢ kich ban nay déu dwgc thai ra méi treong
ma chua thong qua giai phap xt ly nao. Thuc t€ nay lam cho mtc phat thai KNK cua
kich ban S1 cao nhat trong tong sd 4 kich ban nghién cttu. Tuy nhién, hién trang
QLCTR nhu hién nay ¢ thanh phd Hué€ ciing cho thay tiém ndng giam phat thai KNK
ttr kich ban S1 cling khd 16n.

Phat thai khi nha kinh ctia kich ban S2

Kich ban S2 c¢6 cac diéu kién van hanh cua hé thong QLCTR twong tu voi kich
ban S1 véi lwong KNK phat thai tir BCL van la cht yéu. Tuy nhién, kich ban S2 gia
dinh thu gom 50% khi rac phat sinh d6t phat dién da kéo muc phat thai rong xudng
84.198 tdn COzeq/ndm. Diéu nay duoc thé hién r6 ¢ Hinh 9 (giam phat thai 94.071tan
COz2-<q/ndm). Mitc phat thai rong ctuia kich ban S2 chi con twong duong 47% so véi kich
ban S1. Nhu vay, thu hoi khi tir bai rdc dot phat dién da tao hiéu qua giam phat thai
KNK kép, bao gom cét giam phat thai tir dién nang tao ra tir khi réc la 6.318 tdn COx
cg/ndm, cit giam tir d6t khi CHa 12 83.713 t&n COzeq/ndm (khi CHa ¢6 tiém nang gay
hiéu ting nha kinh gap 28 Ian COz).
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Phat thai khi nha kinh cua kich ban S3

S3 la kich ban ¢6 nhiéu hop phan trong QLCTR nhat trong 4 kich ban, bao gom
thu hoi tdi ché, san xudt phan hitu co va chén 1dp. Do vay c6 nhiéu yéu t& cat giam
phat thai KNK ¢ kich ban nay nhu cat giam phét thai thong qua qua trinh thu hoi tai
ch€, san xuat phan httu co (cac nguyén t6 dinh dudng N, P, K ¢6 trong san pham phan
h@tu co sé thay thé€ st dung phan bon hoéa hoc),... Kich ban S3 c6 mttc phat thai rong la
99.846 tdn COz-cq/ndm, cao tht 2 va sau kich ban S1. Mdc du c6 nhiéu yéu t6 dong gop
vao cat giam phat thai KNK 1a tai ché& vao khoang 7.318 tdn COz-eq/ndm va tit san pham
phan hitu co 1a 1.490 t&n COzeq/ndm, nhung nhitng déng gép nay van con kha thap so
véi tong phat thai cua kich ban S3. Do vay c6 thé thady dong gdp cua giam phat thai ¢
kich ban S3 khong dang ké va dwgc thé hién rd6 ¢ Hinh 9 va Hinh 10.

Phit thai khi nha kinh ctia kich ban S4

Kich ban S$4 véi toan by CIR thu gom ¢ thanh phd Hué duwoc dua vé nha may
dot rac phat dién ¢ Pha Son véi san lugng dién tao ra trung binh 410 kWh/tan CTR.
Kich ban S4 c6 mtic phat thai rong KNK la 6.604 tdn COzeq/ndm, la kich ban c¢6 miuc
phat thai thdp nhat trong cac kich ban nghién cttu. Yéu t6 dong gop chinh dé€ S4 tro
thanh kich ban phat thai KNK thap 1a cat giam phét thai tir lwong dién ning dwoc tao
ra tir qud trinh dot rac la 22.332 tan COzeq/ndm, tinh theo phat thai KNK tir dién ludi
qudc gia.

So sianh sy phat thai giita cdc kich ban

Theo thtt tw, phat thai rong KNK tit cao dén thap o cac kich ban la S1>53>52>54
va muc phat thai lan luot 1a 178.268 tan COz-eq/ndm, 99.846 tdn CO2eq/nam, 84.198 tan
CO2eg/ndm va 6.604 tdn COzeq/ndm. Kich ban c6 mitc cat giam phat thai 16n nhat la
kich ban S2 (90.036 tan COz.q¢/nam), ti€p dén la kich ban S4 (22.332 tan COzeq/ndm),
kich ban S3 (8.808 tan COz<q/ndm) va kich ban S1 khong cé cit giam phét thai. Néu st
dung kich ban S1 la kich ban nén (nhu dang dién ra hién tai) dé& so sanh véi cac kich
ban con lai, mirc phat thai cta kich ban S2, S3 va S4 so véi S1 1a 47%, 56% va 4%. Doi
véi trong mdi kich ban, su dong gép vao yéu td cat giam da lam mitc phat thai rong
cua kich ban S4 thap nhat, chi con 22,8% so vdi tong phat thai. Tuwong tuw kich ban S2,
mc phat thai rong con 48,3% so vdi tong phat thai va mirc phat thai rong kich ban S3
14 91,9% (Hinh 10).
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Hinh 10. So sénh sy cat giam phat thai khi nha kinh & cac kich ban.

4. KET LUAN

Trén quan diém danh gia vong doi, phat thai KNK cua QLCTR thanh phd Hué
hién nay la 178.268 tdn COzeq/ndam (kich ban S1), trong dé phat thai tir bai rac chiém
97%. D€ giam phat thai KNK, chinh quyén thanh phd c6 thé ap dung giai phap thu hoi
khi rac dot phat dién dé€ 6 thé giam con 56% nhw d6i véi kich ban S2. Phan loai CTR
d€ tang cuong tai ché va u phan hitu co (kich ban S3) giup giam phat thai xudng con
khoang 47% so véi kich ban S1. Cat giam phat thai KNK hiéu qua nhat 1a x ly CTR
bang phuong phap ddt két hop thu hoi dién ndng nhu kich ban S4, miic phét thai chi
con bang 4% so véi kich ban S1.

LOI CAM ON
Nghién ctru nay duoc hd tro mot phan tr du an "Hué - D6 thi giam nhua mién
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ESTIMATION OF GREENHOUSE GAS EMISSIONS
FROM SOLID WASTE MANAGEMENT IN HUE CITY

Tran Ngoc Tuan’, Le Van Thang
Faculty of Environmental Science, University of Sciences, Hue University
*Email: tranngoctuan@hueuni.edu.vn
ABSTRACT

According to IPCC (2014), Greenhouse gas (GHG) emissions from solid waste
management account for 2.9% of the total global GHG emission. Therefore,
calculation of GHG emissions from local solid waste management is necessary to
determine the targets for reducing GHG emissions. This study calculates GHG
emissions from solid waste management in Hue city based on the life cycle
approach and four scenarios on solid waste management for Hue city. The Life
Cycle Impact Assessment (LCIA) used in this study is IPCC 2013 and OpenLCA
software. The analysis results show that the 54 scenario is the best option , emitting
6,604 tons of COzeq/year, which is the lowest emission compared to the three
remaining scenarios. Conversely, scenario S1 is the worst scenario, with the biggest

emission of 178,268 tonnes of COz-cq/year.

Keywords: Solid waste, Greenhouse gases, Hue city.
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