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"Trung tdm Phdt trién cdc-bon thdp

Tom tat:

Bién ddi khi hdu (BDKH) ngay cang tré thanh vdn dé toan cdu cdp bdch, anh hudng dén moi khia canh
cia cudc song, tif moi truong ty nhién dén cdc hoat dong kinh té va xda hoi. Trong béi canh nay, viéc
qudn ly phdt thdi khi mé-tan (CH ) tii cdc bai chon ldp chdt thdi ran la mét wu tién quan trong nhdm
gidm thiéu tdc dong cia BDKH, ddc biét la tai cdc quic gia dang phdt trién nhu Viét Nam, noi hé thong
qudn ly chdt thdi con nhiéu han ché. Nghién ciiu da dp dung phuong phdp phdn hity theo thoi gian
(FOD) 6 béc 3 (bdc cao nhdt), phuong phdp nay sii dung cdc so liéu dugc do dac, khdo sdt tryc tiép tai
bai chon 1ap chdt thdi rdn phuc vy tinh todn va do ludng cdc thong sé ddc trung trong kiém ké khi nha
kinh (KNK) tii cdc bdi chén ldp chdt thdi ran (CTR) dién hinh nhu Nam Son (Ha Noi), Khdnh Son (Da
Ndng), Phudc Hiép (TP. Ho Chi Minh), Khai Quang (Vinh Phiic) va Cé Dé (Cdan Tha). Két qua cho
thdy, viéc dp dung phuong phdp béc 3 da ning cao do chinh xdc trong kiém ké KNK tai cdc bai chon lip
CTR 6 Viét Nam, tii d6 dva ra cdc gidi phdp qudn ly phdt thdi hiéu qud va bén viing hon.

Ttk khéa: Bdi chon ldp CTR, cdc-bon hiiu co phan hiiy (DOC), kiém ké KNK, khi mé-tan (CH,), phuong phdp bdc 3.
Ngay nhdn bai: 7/8/2024; Ngay stia chiia: 12/9/2024; Ngay duyét dang: 22/9/2024.

Results of developing a method to calculate and measure typical
parameters of solid waste landfill sites in Vietnam

Abstract:

Climate change is increasingly becoming a pressing global issue, affecting all aspects of life, from the natural
environment to economic and social activities. In this context, managing methane (CH ) emissions from solid
waste disposal sites (SWDS) is a critical priority in mitigating the impacts of climate change, especially in
developing countries like Vietnam, where waste management systems still face many challenges. This study
applied the First Order Decay (FOD) method at the highest level, Tier 3, which uses directly measured and
surveyed data from SWDS to calculate and measure country-specific parameters in greenhouse gas (GHG)
inventories from typical landfills such as Nam Son (Hanoi), Khanh Son (Da Nang), Phuoc Hiep (Ho Chi Minh
City), Khai Quang (Vinh Phuc) and Co Do (Can Tho). The results demonstrate that the application of Tier 3
has significantly improved the accuracy of GHG inventories at SWDS in Vietnam, leading to more effective and
sustainable emission management solutions.

Keywords: Solid Waste Disposal Sites (SWDS), Degradable Organic Cic-bon (DOC), greenhouse gas inventory, methane

(CH,), Tier 3 methodology.
JEL Classifications: O13, P18, P48, Q53.

1. DAT VAN BE o ,
: tré thanh uu tién tai nhiéu quoc gia, noi hé thong

BDKH dang trd thanh mét trong nhiing thach
thiic nghiém trong nhét déi véi hanh tinh, véi nhiing
hé qua r6 rét anh hudng dén moéi trudng, kinh té va
xa hoi. Céac bai chon lap CTR la mot trong nhiing
nguon gay phat thai KNK, dic biét la khi mé-tan
(CHy), loai khi c6 kha nang gay hiéu ting nha kinh
manh gap 25 lan so v6i CO, trong vong 100 ndm
(IPCC, 2006). Viéc kiém soat lugng phat thai nay da
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quan ly chat thai tién tién gitp giam lugng phat thai
ttt CTR. Tuy nhién, tai cac qudc gia dang phat trién
nhu Viét Nam, noi ty 1é chét thai hiiu co cao va hé
thong quan ly con han ché, qua trinh phat thai CH,
van la mot thach thiic 16n (Bo TN&MT, 2020).

Cac bai chon lap tai Viét Nam chiia dén 50-70%
chat thai hiiu co, dan dén tiém nang phat thai CH,
cao hon so v6i cac quoc gia c6 hé thong xt ly tién



tién (BO TN&MT, 2020). Tuy nhién, viéc kiém ké
lugng phat thai nay thuong gap kho khén do thiéu
su dong nhat vé phuong phap va di liéu chinh xac
ti cdc bai chon l1ap. Cac bai chon lap nhu Nam Son
(Ha N¢i), Khanh Son (ba Nang), Phudc Hiép (TP.
Ho6 Chi Minh), Khai Quang (Vinh Phuc) va Co Do
(Can Tho) chua dugc quan ly chat ché, dan dén
lugng khi phat thai vugt mic, khong dugc kiém
soat mot cach hiéu qua.

Trén thé gisi, nhiéu quoc gia phat trién nhu Hoa
Ky, Nhat Ban va bic da ap dung phuong phap phan
hay theo thoi gian (First Order Decay - FOD) ctia
IPCC d€ uéc tinh va kiém sodt lugng phat thai CH,
tti bai chon ldp. Cac quoc gia nay ¢ hé thong quan ly
chét thai tién tién va co s di liéu day du, giap viéc
ap dung FOD dat hiéu qua cao.

Tai chau A, mot s6 quéc gia nhu Thai Lan va
Trung Qudc ciing da trién khai thuc hién theo
phuong phap FOD dé€ kiém soat lugng phat thai
CH, tu cdc bai chon lap (Wangyao va cong su,
2009; Cai va cong su, 2014). Cac qudc gia nay cod
di€u kién khi hiu nhiét déi tuong ty Viét Nam,
v6i nhiét do va do 4m cao, lam tidng t6c do phan
huy chét thai hiiu co. Viéc ap dung FOD da cho
thdy tiém nang giam thiéu lugng phat thai CH,
dang ké, nhung doi hoi phai diéu chinh theo cac
thong s6 dac trung cua tting qudc gia d€ tang tinh
chinh xac.

Tai cac quoc gia dang phat trién nhu Pakistan va
An P9, viéc 4p dung phuong phép FOD & bac 3 ciing
dang dan dugc trién khai, dic biét khi cac quoc gia
nay gap kho khan tuong tu vé dii liéu va quan ly bai
chon lap (Sohoo va cong su, 2021). Trong boi canh
do, viéc két hgp FOD & béc 3, st dung cac thong s
ddc trung ctia quoc gia 1a cin thiét d€ dat dugc két
qua chinh xdc hon trong viéc kiém ké va gidm thiéu
phat thai KNK.

Chinh vi vay, nghién ctiu da xay dung dugc
phuong phap kiém ké lugng phat thai CH, tu cac
bai chon ldp tai Viét Nam, dya trén Hudéng dan
IPCC 2006 va ban stia d6i 2019 bang cach ap dung
phuong phéap phan huy theo thoi gian & bac 3 véi
cac thong s6 dédc trung dugc do dac truc tiép va
tinh toan tu cac bai chon lap CTR nhu ty 1é thanh
phan chét thai, cac-bon hitu co phan huy (DOC),
hé s6 diéu chinh mé-tan (MCF) va hé s6 phan huy
(k) trong khi phat thai nhdm ning cao tinh chinh
xac trong kiém ké KNK tu cac bai chon lap CTR,
ti do dua ra cac gidi phap quan ly phat thai hiéu
qua hon.
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2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap FOD va phuong phap bac 3

Phuiong phap phan hiiy theo thoi gian (FOD) dua
trén moé hinh phén huy chat hiu co trong bai chon
l4p theo thai gian. M6 hinh nay gia dinh ring lugng
khi mé-tan dugc tao ra tii qua trinh phan huy cac
thanh phan htiu co trong CTR sé giam dan theo thai
gian khi lugng cac-bon trong chat thai bi phan hay
dan. Huéng dan IPCC 2006 st dung phuong phap
FOD dé€ tinh toan lugng phét thai khi mé-tan tii cac
bai chon lap.

Phuiong phdp bdc 3 1a cap do cao nhat ctia FOD,
dya trén viéc st dung s6 liéu ddc trung qudc gia c6
chat lugng tot. Diéu nay bao gom viéc do dac cac
thong s6 nhu lugng chat thai, ham lugng cac-bon
hiiu co phén hiy (DOC) va cac yéu t6 khi hau nhu
lugng mua va nhiét do. Phuong phap bac 3 cho phép
udc tinh lugng phat thai CH, v6i dé chinh xdc cao
hon béang cach st dung cac thong s6 thuc té thay vi
cac gia tri mac dinh cung cap bai IPCC.

Phuiong phdp FOD ¢ bdc 3 thé hién ¢ muc do
chi tiét cta di liéu va kha nang ap dung cho tiing
qudc gia. Trong khi FOD & bac thap hon ap dung
phuong trinh phén huy co ban, phuong phép béc 3
yéu cau di liéu chi tiét hon vé diéu kién quan ly va
moi trudng tai cac bai chon lap. Diéu nay giup ting
tinh chinh xac ctia cac két qué kiém ké va céi thién
kha nang quan ly phat thai.

2.2. Phuong phap tinh toan phat thai KNK
trong linh vyc CTR

Phuong phép tinh toan lugng KNK phat thai
tt bai chon 1ap CTR (Solid Waste Disposal Sites -
SWDS) dua trén Hudéng dan ctia IPCC 2006 va ban
stia d6i nam 2019 (IPCC, 2006; IPCC, 2019). bé
dam bao tinh chinh xac trong kiém ké KNK, phuong
phép phan huy theo thoi gian da dugc chon lam co
s& dé€ tinh toan lugng khi mé-tan (CH,) phat thai ti
bai chon lap.

Cac cong thic va thong s6 dugc st dung trong
phuong phap tinh toan nay dya trén lugng CH, phat
thai, dugc udc tinh tu lugng cac-bon hitu co phan
hay (DOC) trong chit thai, hé s6 phan hay k, va hé
s6 diéu chinh CH, (MCF).

Cong thiic tinh todn tong lugng phdt thdi CH,

Lugng phat thai CH, ti chét thai chon 1dp dugc

tinh theo cong thic:
CH4emissions = CH4generated - CH4recovered - 4oxidised
Trong do:
CH_ . ... Luong khi CH, phat thai trong nim
T (Gg).

CH : Lugng CH, dugc tao ra trong nam T (Gg).

4generated”
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CH,__....; Luong CH, dugc thu hoi trong nam
T (Gg).
CH, .. ce: LUiong CH, bi oxy héa trong 16p pht

ctia bai chon 1ap.

Dai véi cac bai chon 1ap cd hé thong thu hoi va xu
ly CHy, lugng CH, phat thai sé dugc diéu chinh theo
Hudng dan ctia IPCC d€ loai trit lugng khi thu hoi.
Lugng khi CH4 bi oxy héa trong 16p dat phu ciing sé
dugc tru ra d€ tinh lugng CH, phat thai thuc té vao
khong khi.

Cong thiic tinh ligng CH, tao ra

Lugng CH, tao ra tii qua trinh phan huy chat hiu
cao trong bai chon 1ap dugc tinh toan theo cong thuic:

CH4generated =DDOCmdecome F x16/12
Trong do:
DDOC decomp’ Khoéi lugng DOC bi phan huy

trong ndm T (Gg).

F: Ty 1¢ CH, trong khi phat thai tti bai chon lap
(thudng st dung gia tri 0,5 theo IPCC 2006).

16/12: Ty 1é trong lugng phan ti CH,/C.

Viéc tinh toan lugng CH, dugc tao ra phu thudc
vao lugng DOC dugc phan huy trong diéu kién yém
khi tai bai chon l4p, ty 1é CH, trong khi phat thai, va
ty 1¢ trong lugng phan ti gitta CH, va C.

Cong thiic tinh khoi lugng DOC phan hiy
(DDOCm)

Khéi lugng cac-bon hiiu co c6 thé phan huy
(DDOCm) trong chat thai dugc tinh theo cong thuc:

DDOCm =W x DOC x DOC, x MCF

Trong do:

W: Khoi lugng chat thai dugc choén lap (Gg).

DOC: Ham lugng cac-bon hiiu co ¢ thé phan
huy trong chét thai (Gg C/Gg chat thai).

DOC;: Phan cic-bon hitu co phan hity trong diéu
kién ky khi (gid tri mac dinh la 0,5 theo IPCC 2006).

MCEF: Hé s6 diéu chinh CH,, phan anh mtc do
quan ly cua bai chén lap.

Ham lugng DOC trong chat thai dugc xac dinh
dua trén thanh phéan chat thai, bao gobm cac nhém
chinh nhu thtic dn, gidy, gb va cac chat thai hiiu co
khac. Gia tri DOC cho tting nhém chat thai dugc xac
dinh theo cong thtic:

DOC=X(DOC, x W)

Trong do:

DOC: Ham ligng céc-bon hitu co c¢é thé phan
huy ctia ting nhom chat thai.

W.: Khoi lugng phan rac thai ctia tiing nhém chat
thai trén tong lugng chét thai.

Lugng cdc-bon hiiu cd cé thé phan hiy lang dong
hang ndam

Trong phdn ting phan huy theo thoi gian, lugng
san pham hinh thanh luén ty 1¢ thuan véi lugng chat
phan ting ban d4u. Diéu nay dong nghia véi viéc thoi
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gian chat thai dugc luu gii trong bai chon 14p khong
anh huong dén lugng CH, phat thai hang nam. Yéu
t6 quan trong duy nhét 1a tdng khoi lugng vét liéu
dang phan huy tai khu vuc nay. Néi cach khac, khi
ching ta da biét khoi lugng vat liéu phan hay c6 san
tai bai chén l4p vao trong moi mét ndm, thi mdi ndm
déu c6 thé coi nhu nam dau tién trong phuong phap
tinh toan, va cac phép tinh bic nhat co bén ¢ thé
dugc thuc hién dua trén hai phuong trinh don gian,
bat d4u tinh ti ngay 1/1 ctia ndm tiép theo sau khi
chat thai dugc lang dong.

DDOCm tich Ity trong SWDS t6i cudi nam T

DDOCma, =DDOCmd_+ (DDOCma__ xe*)

DDOCm phan htty vao cudi nam T

DDOCmdecomp, =DDOCma__ x(1-¢*)

T = nam kiém ké

DDOCmaT = DDOCm tich liy trong SWDS
cudi nam T, Gg

DDOCmaT-1 = DDOCm tich liy trong SWDS
cudi ndm (T-1), Gg

DDOCmdT = DDOCm dugc xt ly tai SWDS
ndm T, Gg

DDOCm decomT = DDOCm bi phan htty trong
SWDS nam T, Gg

k = h¢ s6 phan ting, k = In(2)/t , (y")

t,, = thoi gian ban huy (y)

2.3. Phuong phap do dac cac thong sd dac trung

Viéc do dac thuc t€ tai cac bai chon lap dong vai
trod quan trong trong viéc xac dinh cac thong s6 dic
trung, gitp tang do chinh xac ctia phuong phap tinh
toan. Cac thong s6 nay bao gom ty 1¢ thanh phan chat
thai, DOC, hé s6 phan huay k, va hé¢ s6 diéu chinh
CH, (MCEF). Céc quy trinh do dac dugc thuc hién
theo Thong tu s6 17/2022/TT-BTNMT (Bo TN&MT,
2022), quy dinh ky thut do dac va bao cao phat thai
KNK trong linh vic quan ly chat thai.

Do dac ty Ié thanh phdn chdt thdi chon ldp

Ty 1é thanh phén chat thai chon ldp duge do dac
thong qua viéc phan tich cac mau chat thai tu bai
chon ldp. Méi mau chat thai dugc thu thap tu cac vi
tri khdc nhau trén bé mit bai chon 14p dé dam bio
tinh dai dién (Nguyén, T.K.Tuyén va cOng su, 2015).
Céc mau chét thai sé dugc phan tich thanh cdc nhom
chinh, bao goém thtic an, gidy, go va chat thai hiu
co khac, cling nhu cac chat thai v co nhu kim loai,
nhua va thay tinh.

DOC trong chét thai dugc do dac bang phuong
phéap phan tich hoa hoc, xac dinh ham lugng cac-bon
trong cac mau chét thai hitu co. Két qua do dac sé dugc
so sanh véi cac gid tri mac dinh tit Huéng dan IPCC
2006 dé diéu chinh phu hgp véi diéu kién dia phuong.

Theo Hudng dan IPCC 2006, cong thiic dé tinh
DOC dugc trinh bay trong cong thtic 3.7, trang 3.13,
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b0 .

Liv 200 kg CTRSH. trén
déw. vun thinh hinh cén

Chia lim 4 phin bing
nhau liv 2 ohin chéo nhau

Tiep tuc quy trinh cho
den khi thu dwoe 25ks
miu dai dién

Hinh 1. Phuong phdp Idy mau CTR

Chuong 3, Phan 5. DOC dugc tinh toan dya trén
ham lugng cac-bon hiiu co trong tling loai chat thai,
dugc goila DOC, (Cai, Bo-Feng va cong su, 2014; Bo
Moi truong Nhat Ban, 2021).

Dbé xac dinh ham lugng DOC trong chit thai,
can phai tién hanh 14y mau va phan tich cac thanh
phan chat thai hiiu co trong cac bai chén lap. Qua
trinh nay bao gém viéc thu thip mau ti cac loai
chét thai nhu thuc phidm, ciy cdi, gidy, go, vai dét,
va ta 16t, sau do xac dinh ham lugng cac-bon hiiu
O trong cidc mau nay bang phuong phap Walkley-
Black, dugc quy dinh trong tiéu chuin quéc gia
TCVN 9294:2012 (Tiéu chudn quéc gia, 2012).
Phuong phép nay dua trén viéc oxy hoa cac-bon
hiiu co c6 trong dit bang dung dich kali dicromat
va axit sulfuric, sau d6 chuidn d6 d€ xac dinh lugng
cac-bon con lai (FAO, 2019).

Quy trinh Walkley-Black:

- Thu mau chat thai: Cac mau chat thai dugc lay
tt cac bai choén 14p, dam bao dai dién cho cac loai
chét thai chinh nhu thyc phim, gidy, va go.

- Chuén bi mau: Mau chat thai dugc nghién nho
va sdy kho & nhiét do 105°C cho dén khi khoi lugng
mau 6n dinh.

- Phan tich cac-bon hiitu co: Mau dugc trdn véi dung
dich kali dicromat (K,Cr,0O-) va axit sulfuric (H,SO,)
dé oxy hoa cac-bon hiiu co thanh CO,. Sau dé, mau
dugc chudn do véi dung dich ferrous sulfate (FeSO,) dé
xac dinh lugng kali dicromat chua phan ting, tii d6 tinh
toan lugng cac-bon hitu co da bi oxy hoa.

- Tinh toan DOC: Lugng cac-bon hiiu co trong
mau dugc tinh toan dua trén khéi lugng cac-bon bi
oxy héa trong qua trinh chuén d6. Ham lugng nay sau
do dugc dung dé tinh DOCi cho tling loai chét thai.

Do dac hé s6 phan hiiy k

Hé s6 phan huy k dugc xac dinh dya trén diéu
kién khi hau tai bai chon 1ap, bao gom lugng mua,
nhiét do va d6 dm. Cac thiét bi do luong dugc su
dung d€ ghi nhén cac thong s6 nay tai bai chon lap
trong nhiéu giai doan khac nhau nham dam béo tinh
chinh xac.

Theo Cuc Béo vé Moi trudng Hoa Ky, hé s6 phan
huy k c6 thé dugc udc tinh dya trén lugng mua
trung binh hang nam theo cong thtic (Nguyén, T. T.
Nguyén va Pham, Q. Théu, 2019):

k=3,2x10"%(x) + 0,01

Trong doé: x la lugng mua trung binh hang nam
(mm).

Vi duy, tai Viét Nam, v6i lugng mua trung binh
hang ndm dao dong tii 1.239 mm dén 2.268 mm, gia
tri k dao dong tti 0,17 dén 0,2 cho chat thai hiu co
phéan hty nhanh.

Do dac hé sé diéu chinh mé-tan (MCF)

Hé s6 diéu chinh CH4 (MCF) phan anh mtic do
quan ly ctia bai chon 1ap, bao gom viéc quan ly thu
gom va xu ly khi thai. Viéc do dac MCF yéu cau ghi
nhan cac yéu t6 nhu do sau chén l4p, tinh trang quan
ly khi thai, va hiéu qua ctia hé thong thu gom. MCF
c6 thé dugc diéu chinh dua trén thuc t€ do dac va
diéu kién quan ly cua tiing bai chon 1ap cu thé.

Bang 1. Hé s6 diéu chinh mé-tan theo Huéng dan IPCC 2006

Hé s6 diéu
chinh mé-
tan (MCF)

Loai hinh
bai chon lap

Noi dung

Bai chon l4p phai c6 su kiém soat trong viéc dit chat thai (vi du: chét thai dugc dua vao cac khu vuc lang

lelarlllll}lf ) 1.0 dong cu thé, ¢ kiém sodt tinh trang nhét rac va ltia). Bai chon ldp phai dap tng it nhit mot trong cac
¥ diéu kién sau: (i) c6 16p pht; (ii) nén chit co hoc; hodc (iii) san bing chit thai.

Quén I t5t - Béj chon ’lép ban hié’u,khl’ dugc coi la quan ly t6t néu dap ling mot trong cac diéu kiéKn sau: (i) 16p pha

Ban hiéu khi 0.5 th&m nudc; (ii) hé thong thoat nudc ri khong bi chim; (iii) ho diéu hoa; va (iv) hé théng thong gio khi

khong cé ndp, (v) két néi hé thdng thodt nudce ri va hé thdng thong gi6 khi.
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Quan ly
chua t6t -
Bén hiéu khi

0.7

Bii choén ldp ban hiéu khi dugc coi 1a quan 1y chua t6t néu dap ting mét trong cac diéu kién sau: (i) hé
thdng thoat nudc ri bi chim; (ii) van thoat nudc bi dong hodc 16i thoat khi khong md; (iii) bit kin 161
thong gid khi.

Quan ly tét -
Suc khi tich
cuc

0.4

Béi chon l4p dugc suc khi tich cuc bao gom cac cong nghé suc khi tai ché dp sudt thip, thong khi,
bioventing, thong khi thu dong c6 hut khi. Bai chon 14p phai c6 su kiém sodt viéc dat chét thai va c6 hé
thong thoat nudc ri d€ tranh tic nghén khong khi, bao gom: (i) 16p phu; (ii) hé théng bom khong khi
hoéc hut khi ma khong lam kho chét thai.

Quan ly
chua tot -
Suc khi tich
cuc

0.7

Bai choén 14p suc khi tich cuc dugc coi la quan ly chua t6t néu dép ting mét trong cac diéu kién sau: (i)
hé thong thong khi bi tic do that bai thoat nudc; (ii) thi€u do 4m can thiét cho vi sinh vét do suc khi ap
sudt cao.

Khéng quan
ly - Do séu >
5m

0.8

T4t ca cac bai chon ldp khong dap tng tiéu chuidn quan ly nhung ¢ d sau tit 5 mét tré 1én va/hodc co
muic nudc ngdm gan mét dat. Truong hop nay tuong ting véi viéc ldp day cac khu vic nude ndi dia nhu
a0, song, hodc dam 14y bing chét thai.

Khéng quan
Iy - Do sau < 0.4
5m

T4t ca céc bai chon 14p khong dap ting tiéu chudn quén ly va c6 do sau dudi 5 mét.

Khong xép

Joai 0.6

Chi ép dung néu quoc gia khong thé phan loai cac bai chdn 14p ctia minh vao bon loai da néu trén, hé s6
MCEF cho loai nay c6 thé dugc st dung.

A Nhém nghién ciiu tinh todn ty 1¢ thanh phdn
trong chdt thdi ran

Viéc 4p dung phuong phap tinh toan va do dac
cac thong s6 dac trung cho cac bai chon lap CTR tai
Viét Nam, dya trén Hudng dan IPCC 2006 va 2019,
déng vai tro quan trong trong viéc nang cao do chinh
xac ctia kiém ké KNK.

Dii liéu vé lugng chat thai nhap bai, thanh phan
chét thai, va diéu kién khi hau dugc thu thap tu cac
bdo cdo hién c6 va ti cac cudc khao sét tai cac bai
chon 1ap dugc lua chon. Hé s6 phéan huay (k) va MCF
dugc xac dinh dua trén diéu kién khi hau thuc t€ tai
Viét Nam, vdi nhiét d6 va dd6 am cao (IPCC, 2019).
S0 liéu vé€ lugng phat thai CH, dugc tinh toan dya
trén phuong phap FOD & bac 3, sau d6 so sanh véi
két qua tit cac nghién ctiu quoc té€ khac (Wangyao va
cOng sy, 2009; Cai va cdng su, 2014).

Céc di liéu da dugc phén tich va tinh chinh dé
phu hgp véi cac dac diém khi hiu dic thu cta Viét
Nam. Nghién ctiu cling tinh dén su khac biét trong hé
thong quan ly ctia cac bai chon 14p d€ dua ra nhiing
du bao chinh xac vé lugng phat thai KNK.
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3. KET QUA VA THAO LUAN

3.1.Tinh toan lugng phat thai CH,

Nghién ctiu da thuyc hién kiém ké lugng phat
thai khi mé-tan (CH,) tai ndm bai chon 14p 16n &
Viét Nam bao gobm: Nam Son, Khanh Son, Phudc
Hiép, Khai Quang va Co Do. Két qua cho thay, cac
bai chén 14p c6 hé thong quan ly t6t nhu Nam Son,
Khanh Son va Phuéc Hiép da dat dugc hé s6 MCF
lan lugt 1a 1,0 va 0,5, cho thdy kha nang thu gom
va xt ly khi mé-tan hiéu qua (hi€u khi va ban ky
khi). Ngugc lai, Khai Quang va Cé Bé c¢6 MCF lan
lugt 1a 0,7 va 0,6, phan anh hé thong quan ly chua
hiéu qua.

Bang 2. Hé s6 diéu chinh MCF tai cac bai chon lap

Bai chon ldp chat thai MCF
Nam Son 1,00

Khai Quang 0,70
Khanh Son 0,50
Phuéc Hiép 0,50
Cobo 0,60

Lugng phat thai CH, tai cac bai chon ldp dugc
tinh toan dua trén khdi lugng chét thai va hé s6
DOC, phén dnh ty 1¢ cdc thanh phéan chat thai hitu
co nhu thuc én, gidy, g, va ciy c6i ciing nhu cho
thay ro su khac biét gitia cac thanh pho 16n va nhé.
Tai Nam Son (Ha No¢i) va Phuéc Hiép (TP. H6 Chi
Minh) - hai d6 thi I6n v6i mat d6 dan sé cao va
lugng rac thai khong 16, lugng phat thai CH, udc
tinh lan lugt 1a 328,746 tCO, tuong duong (td) va
342,803 tCO,, mdi nam, do khoi lugng chat thai
hiu co 16n.



Bai chon 14p Khanh Son (Pa Nang) véi quy mo nho
hon, nhung van ¢ lugng phét thai dang ké 1a 63,956
tCO,,,, do khoi lugng chat thai nhap bai kha cao.

Nguoc lai, tai Khai Quang (Vinh Phuc) va Cé Po
(Can Tho), lugng phét thdi CH, thdp hon nhiéu, lan
luot Ia 8,898 tCO, , va 3,522 tCO, ,, do lugng rac thai
htiu co it hon, phan dnh quy moé nho ctia cac do thi nay.

Bang 3. Lugng phat thai CH, tai cac bai chon lap

Bai chon lap Lugng phat thai (tCO, ,)
Nam Son 328,746
Khai Quang 8,898
Khéanh Son 63,956
Phudc Hiép 342,803
Co Do 3,522

3.2. Su anh hudng cta khi hiu nhiét d6i dén
qua trinh phat thai CH,

Khi hau nhiét déi gi6 mua ctia Viét Nam, véi
nhiét do cao va d6 4m 16n, da anh huéng manh dén
qud trinh phén huy chat hiiu co trong cac bai chon
lap. Két qua tinh todn cho thiy hé s6 phan huy khi
CH, (k) tai cac bai chon lap & Viét Nam dao dong tu
0,058 dén 0,076. Mic du Viét Nam co6 khi hau nhiét
déi vé6i nhiét do va d6 4m cao, nhiing gia tri nay van
thap hon so véi muic du doan tii 0,17 dén 0,2 thuong
thdy trong cac nghién ctiu quoc té€ vé khu vuc nhiét
déi (IPCC, 2019). Diéu nay cho thay toc d6 phan hay
chét hitu co tai cdc bai chon 1dp & Viét Nam dién ra
cham hon so v6i mic trung binh dy kién cho khi hdu
nhiét déi.

Tai bai chon 14p Khanh Son, hé s6 k cao nhit,
dat 0,076, diéu nay cho thdy tdc dd phan huay cac-
bon hitu co tai ddy nhanh hon cac bai chon 14p khac,
c6 thé€ do thanh phan chat thai va diéu kién quan
ly tai bai. Nguogc lai, bai chon l1ap Co Do c6 hé so k

Bang 5. Ty 1é thanh phan chit thai chon ldp

NGHIEN CcUU

thap nhat (0,061), cho thay toc d6 phan hty chat thai
cham hon, ¢6 thé do cic yéu t6 nhu diéu kién quan ly
kém va khoi lugng chat thai thap.

So véi cac quoc gia c6 khi hau 6n déi, hé so k tai
Viét Nam van cao hon. O céc nudc 6n d6i, hé s6 k
thuong dao dong tti 0,01 dén 0,06 (IPCC, 2019), cho
thay toc do phan huy chat thai tai cac khu vyc lanh
hon chiam hon nhiéu so vé6i cac khu vuc nhiét dé6i
nhu Viét Nam. Diéu nay khing dinh raing mdc du hé
s6 k tai Viét Nam th4p hon du doan cho cac khu vuic
nhiét ddi, toc dd phan hay van nhanh hon so véi cac
qudc gia c6 khi hau 6n déi, do anh hudng cua diéu
kién khi hau nhiét d6i nong 4m.

Bang 4. H¢ s6 toc do phat thai khi CH, (k)

Bai chon lap chat thai k
Nam Son 0,065
Khai Quang 0,058
Khanh Son 0,076
Phudc Hiép 0,072
Co Do 0,061

3.3. Ty 1é thanh phan chit thai va DOC

Hai bang s6 liéu cho thdy su khac biét dang
ké gitia cac bai chon ldp vé ty 1é thanh phéan chat
thai httu co va ham lugng cac-bon hitu co phan
hay (DOC). Céc thanh phéan htiu co nhu thtc an,
gidy, va cay coi chiém ty 1¢ 16n nhat trong chat thai.
Cu thé, tai Nam Son, thtc an chiém 44,6%, cay c6i
16%, va gidy 3,6%, trong khi tai Phudc Hiép, thtic
an chiém 42,6%, cay c6i 15,1%, va gidy 4,0%. Cac
bai chon 14p con lai c6 ty 1é tuong tu, phan anh rdng
ty 1é chat thai hiiu co tai cac bai chon lap 16n & Viét
Nam chiém phén l6n trong téng lugng rac thai, do
dac diém van hda va doi song sinh hoat clia nguasi
dan Viét Nam ndi chung.

Bai chon lap Thiic an Cay coi Gidy Go6 Dét may Talot Nhuya va cacloai khac
Nam Son 44,6% 16,0% 3,6% 0,4% 2,8% 4,9% 27,7%
Khai Quang 43,5% 15,8% 3,3% 0,3% 2,4% 4,7% 30,0%
Khanh Son 45,1% 14,7% 3,4% 0,4% 2,3% 5,0% 29,1%
Phudc Hiép 42,6% 15,1% 4,0% 0,4% 2,5% 5,1% 30,3%
Cobo 44,1% 15,6% 3,5% 0,4% 2,3% 4,7% 29,4%

Gid tri DOC, tai cdc bai chon 1dp dao dong ti1 0,14
dén 0,17, véi gia tri cao nhat 6 Nam Son va Khanh
Son (0,17), cho thay su tuong dong vé ham lugng
cac-bon hitu co phan huy trong chat thai gitia cac bai
16n. Tuy nhién, Khai Quang c6 gia tri DOC thdp hon
(0,14), phan anh lugng chat thai hitu co thap hon

va ¢6 thé do quy mo dan s6 nho hon va khoi lugng
rac thai phat sinh it hon. Tuong ty, bai chon lap Co
D4 ciing c6 ty 1é DOC tuong duong véi Nam Son va
Khanh Son, cho thdy déc tinh phan hay cta chat thai
hiiu co tuong dong médc di quy moé dan s6 va rac thai
phat sinh thap hon.
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Bang 6. Cac-bon hiiu co phian huy trong chit thai (DOC)

5 LA TR DOC, DOC
Bai chon lip i S
chit thai . N oz 7: 2 _— ia va
Thican | Cay coi Gidy Go Dét may Ta lot céc thii khac

Nam Son 0,11 0,038 0,015 0,0017 0,0056 0,0032 0 0,17

Khai Quang 0,09 0,034 0,015 0,0016 0,0051 0,0011 0 0,14

Khénh Son 0,11 0,037 0,015 0,0017 0,0057 0,0022 0 0,17

Phudéc Hiép 0,10 0,038 0,015 0,0017 0,0057 0,0034 0 0,16

Co Do 0,11 0,038 0,015 0,0019 0,0053 0,0030 0 0,17

A Toan canh Khu LHXLCT Nam Son, Ha Noi

Diém déng chu y1a DOC, ctia nhya va cac loai vat
liéu v6 co dugc tinh bang 0 tai tit ca cac bai chon lap.
biéu nay pht hgp véi hudng dan cua IPCC, vi nhya
va cac vét liéu vo co khong phéan htty sinh hoc hodc c6
thoi gian phan hay rat lau, khong tao ra cac-bon hiu
co hodc khi nha kinh trong qua trinh phén hay.

3.4. Dé xuit st dung cac thong s6 dic trung
trong kiém ké KNK tai bai chon ldp chit thai ran

Phuong phap kiém ké KNK tai cac bai chon
l14p CTR can dugc thuc hién mét cach chinh xac va
toan dién, dac biét trong diéu kién khi hau nhiét déi
cua Viét Nam. D€ dap ting yéu cau cia UNFCCC
vé kiém ké quéc gia KNK va thuc hién NDC, ciing
nhu cai thién do chinh xdc va giam mdc do khong
chac chan trong kiém ké KNK, nghién ctiu dé xuat
st dung phuong phap phan huy theo thai gian (First
Order Decay - FOD) & bac 3. Phuong phap nay két
hop céc thong s6 dic trung qudc gia d€ phan anh
dung tinh hinh phat thai khi mé-tan (CH,) tui cac bai
chon lap CTR tai Viét Nam.

Phuong phap bac 3 dua trén viéc st dung cac
thong s6 ddc trung qudc gia nhu ty 1é thanh phin
chat thai, DOC (Cac-bon hitu co phan huy), hé s6
phéan huy (k), va hé s6 diéu chinh mé-tan (MCF).
Céc thong s6 nay dugc do dac cu thé tai cac bai chon
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lap 16n nhu Nam Son, Phuéc Hiép va Khanh Son,
giup dam bao rang két qua kiém ké KNK phan anh
chinh xac thuc trang phat thai KNK tai Vié¢t Nam. Ty
16 DOC va gia tri MCF tai méi bai chon lap khong chi
gitup xac dinh lugng phat thai CH, mot cach chi tiét
trong tling diéu kién quan ly ma con cung cép cac du
bao vé phat thai khi nha kinh trong tuong lai.

Viéc ap dung phuong phap FOD béc 3 cho phép
Viét Nam xay dung co s& di liéu chinh xadc hon dé
trién khai cac ké hoach giam nhe phat thai khi mé-tan
va chuong trinh tang truéng xanh, BVMT, ciing nhu
tng pho hiéu qua véi BDKH.

4. KET LUAN

Nghién ctiu nay da tién hanh kiém ké lugng phat
thai CH,4 tt nam bai chon 14p 16n tai Viét Nam, st
dung phuong phap phan huy theo thoi gian (FOD)
bac 3, dua trén cac thong s6 dic trung nhu DOC,
MCEF va hé s6 phan hay k. Két qua cho thdy, tai cac
bai chon 14p dugc quan ly t6t nhu Nam Son, Khanh
Son va Phudc Hiép, lugng phat thai CH, c6 thé duge
uGc tinh chinh xdc hon nh¢ vao viéc do dac céac
thong s6 cu thé tai bai. Trong khi do, tai cac bai chén
l4p chua dugc quan ly dong bo nhu Khai Quang va
Co Do, lugng phat thai CH, c6 thé bi anh hudng bai



nhiéu yéu t6 khac, bao gom ca diéu kién khi hau va
hé thong quan ly.

Phuong phap kiém ké KNK FOD béc 3 da cung
cdp nhiing cai thién r6 rét vé do chinh xac nho vao
viéc ap dung cac thong s6 dac trung qudc gia, dugc
do dac cu thé theo diéu kién thuc t€ tai tling bai chén
lap. Cac thong s6 nhu ty 1é DOC, hé s6 phan huy k
va MCF doéng vai tro quan trong trong viéc phan anh
lugng phat thai CH,, ddc biét trong diéu kién khi hau
nhiét déi gié mua caa Viét Nam.

Viéc do dac va tinh toan cac thong s6 nhu DOC
va hé s6 phan huy k theo dac tht dia phuong dam bao
rang két qua kiém ké phan dnh dung thuc trang phat
thai KNK tu cac bai chon 1ap. Diéu nay dap tng yéu
cau ctia UNFCCC ma Viét Nam la thanh vién, phuc
vu cho kiém ké quéc gia KNK va thuc hién NDC,
dong thoi nang cao hiéu qua kiém ké trong linh vuc
phat thai tit bai chon ldp CTR. St dung cac thong
s6 ddc trung nay khong chi nang cao tinh chinh xac
cua kiém ké KNK ma con cung cdp co s& khoa hoc
r6 rang cho céc chinh sach quan ly phat thai khi nha
kinh tii cac bai chon lap CTR.

DéE tiép tuc cai thién do chinh xac trong kiém
ké KNK, can ddy manh viéc thu thap va do dac cac
thong s6 ddc trung tai cac bai chon lap trén toan
qudc. Chinh pht va cac co quan quan ly can phat
trién cac cong cu va hé thdng do dac hién dai hon,
dong thai thuc day hgp tac quoc té trong viéc chia sé
kinh nghiém va cong nghé tién tién, nhim dép ting
yéu ciu ctia UNFCCC va cac cam két quoc té vé giam
phat thai KNKm
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