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Tém tit: Nghién ctru tip trung vao danh gia tiém ning va hiéu qua kinh té giam nhe phat thai khi
nha kinh tir cong nghé xur 1y chit thai ran sinh hoat hitu co, bao gdm: Chon 14p khong thu hoi khi,
chon lap thu hoi khi phuc vu phat dién (4p dung tai Nam Son) va san xut phan sinh hoc (ap dung
tai Cau Dlen) tai thanh pho Ha Noi. Két qua nghién ctru chi ra rang, dé xu 1y 1 tan chat thai rin
bang chon 1ip khong thu hoi khi va chon 14p c6 thu hoi khi, phuc vu phat dién s& can bu 16 1an luot
khoang 14,28USD va 0,9 $USD, trong khi ap dung cong nghé G phan sinh hoc s& thu lai lgi nhuan
1a 5,1 $USD. Giai phap & phan sinh hoc c6 tiém nang giam phat thai khi nha kinh 16n, tan thu dugc
san pham sau qua trinh xur ly, tao ra loi nhuén dé tai dau tu cho hoat dong xir Iy chét thai, phu hop
v6i Quy hoach cua thanh phd vé xur 1y chét thai rdn (CTR) d6 thi. Tuy nhién, 16 trinh thuc hién
chuyén d6i sang cong nghé 1 phéan sinh hoc nén thuc hién tir dau nam 2030.

Tur khoa: Giam phat thai khi nha kinh, chét thai rin sinh hoat hitu co, hiéu qua kinh té.

1. Gi6i thi¢u

Chat thai ran (CTR) la thach thic cua cac
d6 thi 16n trén thé gidi. Boi 18, ngoai gy 6
nhiém méi trudng canh quan, stc khoe con
ngudi, mot lugng khi nha kinh (KNK) phat sinh
tr CTR, gop phan khong nho dén su nong 1én
toan cAu. Hién nay, dé giam thiéu phat thai
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KNK tir CTR, nguoi ta thuong ap dung cac
cong nghé xir Iy nhu: (1) Chén lap CTR c6 thu
hoi khi phuc vu phat dién, (2) Dot CTR ¢6 thu
hoi nang luong; (3) San xudt phan hiru co; (4)
Tai ché rac thai rén.

Mic dau ¢ bon giai phap xir Iy CTR nhim
giam phat thai KNK. Song cong nghé chon 1ip
¢6 thu hoi khi phuc vu phét dién duoc ap dung
dugc ung dung nhiéu noi trén thé gisi [1]. Tuy
nhién, dé xay dung dwoc hé théng may phat
dién str dung khi bai rac, can thiét phai danh gia
trit lwong khi mé tan (CH,) ciia bai chén lap
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(BCL), dong thoi tinh toan chi phi - loi ich tir
cac phuong phap st dung thu gom khi. Cach
lam nay di dugc nhiéu cong trinh trén thé gidi
dé cap dén. Haarlem va cong su (2003) [2] str
dung 03 phuwong phap do dac khi CH, gom:
Phuong phap cén bang khdi lwong (Mass
balance method - MBM), phuong phap cot ¢
dinh (Stationary plum method - SPL), phuong
phap cot di dong (Mobile plum method - TDL),
phuong phap do dac dong vi °C. Péi véi
phuong phap TDL, hé s6 phat thai 2,5 kg CH,
/ha sinh khi, ¢ 60.000 tin mdi ndm s& phat thai
150.000 kg CHynam, tuong duong 25
m*CHy/hr. Phuong phap MBM cho két qua gan
voi phuong phap TDL. Phuong phap SPM cho
két qua gan véi thuc té nhat, phuong phap dong
vi ®C cho két qua 16n hon so v6i ba phuong
phap trén. Nhu vay, phuong phap MBM va
SPL c6 thé st dung trong theo ddi phat thai khi
CH, tai bai chén lap voi do chinh xac 25%. Tuy
nhién, néu lya chon phuong phap SPL chi phi
cao hon 10-30% so v6i phuong phip MBM.
Bonger (2003) [3] dua ra phuong phap méi
trong u6c lwong khi CH, tir bii chon 1ap cho
toan cau, giai doan 1980-1996. Vi hai kich ban
phat thai toan cau dugc dua ra dé so sanh véi
hai kich ban ctia IPCC. Két qua nghién ctru chi
ra rang ham luong khi CH, dao dong mirc 16-
57 Tg/mam kich ban. Trong d6 viéc tinh toan
phat thai khi CH, tir bai chén 14p dwoc st dung
theo cong thirc caa IPCC (1996) v&i cac hé sb
diéu chinh mé tan (MFC), ty 1& cacbon hitu co
d& phan hay (DOC) va phan trim khi CH, (F)
trong BLC dé mic dinh.
Heijo Scharff va cong su (2006) [4] 4p dung
6 mo hinh khac nhau dé uéc lugng khi CH, tir
BCL rac thai va so sanh voi cac quan tric tir
phuong phap TDL, MBM va SPM. Nhin chung,
ham luong khi CH, ugce tinh tr mé hinh TNO,
GasSim, LandGEM déu cao hon so véi sd lidu
quan tric va nguoc lai ddi véi md hinh
Afvalzorg, EPER cua Puc, Phap. Cing céch
lam twong tu, Laura Capelli va cong su (2014)
[5] sir dung m6 hinh LandGEM ciia My dé tinh
toan phat thai CH,. Dinh lugng phat thai khi
CH, tinh toan tir mé hinh cho sai sé dang ké,
lién quan dén cic théng s6 dau vao cho md

hinh. Pong thoi, ham luong CO, tir BCL ludn
cao hon khi CH, va c6 su léch pha giira dinh
cuc dai cua hai loai khi nay. Farideh Atabi va
cong su (2014) [6] st dung m6 hinh LandGEM
3.0 cho BCL Kabhrizak, Iran dé uGc tinh ham
luong CH, va CO, thap hon 10% so véi thyc té.
Tbc d6 phan rd k anh huong 16n d&én ham lugng
khi bai rac, cting nhu d6 sdu caa BCL, nhiét do
va mat do chat thai. Gia tri k cang cao dong
nghia CH, cang nhiéu. Théng qua viéc thu hoi
khi dé san sinh nang lugng, ty 1€ phat thai KNK
s& giam xudng 3 triéu tin CO,. Bén canh do,
Melissa Weitz va cong su (2017) [7] nhan manh
su hitu ich ciia m6 hinh IPCC (2006) trong tinh
toan phat thai khi CH, tr BCL so vdi cac mo
hinh truée day. Dic biét c¢6 thé sir dung cong cu
nay du bao khi thai trong tuong lai tir BCL.

O Viét Nam, nghién ctru ciia Pham Thi Anh
(2015) [8] dua ra qua trinh hinh thanh céc khi
cht yéu tir bai chén 1ap Go Cat, quan Tan Binh,
Thanh phé HO Chinh Minh va giai phap thu
gom khi mé tan, phuc vu phat dién cho khu vyc
nay. Cac tinh todn ctia Nguyén Vian Phudc va
cong su (2010) [9] cho thay, véi lwong CTR d6
thi cua nudc ta khoang 21.500 tan/ngay nhu
hién nay, trong d6 phan hitu co chiém 70-85%,
néu 4p dung cong nghé 1én men mé tan s& thu
dugc khoang 3,6 triéu kWh dién/ngay va loi
nhudn tir du an giam phat thai CO, la 160.000
USD/ngay.

Nguyén Vo Chau Ngan va cong su (2014)
[10] dinh lugng phat thai khi CH4 tir rac thai
sinh hoat tai cic gia dinh cu ngu tai hai quén
Ninh Kiéu va Binh Thiy thudc thanh phb Can
Tho duogc thuc hién tinh toan béng mo hinh
USEPA’s LANGEM (1998). Trong do, cac
tham s6 ddu vao cho mé hinh chu yéu duoc
mic dinh theo IPCC (1995) nhu: hé s6 MFC 1a
0,6; DOC la 0,7; F la 0,5. Trong khi, nghién
clru cta Vo Diép Ngoc Khéi (2014) [11] ngoai
viéc tinh toan phat thai khi CH,4 tir BCL rac thai
ran Khanh Son, Thanh phd Pa Ning, con du
tinh dinh lugng phat thai cta khi nay dén 2030
theo hai kich ban: Gia ting dan sé va gia ting
chat thai bang mo hinh USEPA’s LANGEM
(1998). Song cac tham sé dau vao cho md hinh
dé mac dinh, tuong tu vdi cong trinh nghién
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ctru ctia Vo Chau Ngan va cong su (2014) [10].

Song song voi cach lam trén, Tran Ngoc
Tudn va cong sy (2014) [12] dd danh gia giam
phat thai KNK cta phuong phap u so véi chon
lip CTR & thanh phd Hué bing mé hinh
USEPA’s LANGEM (1998) v&i tham s MFC,
DOC va F duoc dé mic dinh va du tinh v6i 02
kich ban: Toan b rac dugc mang di chon lap
va toan by duge dua vao . Két qua chi ra rang,
phuong phap 0 phan hitu co giam dugc phat
thai khi mé tan nhiéu hon so voi phuong phap
chon lép, song lugng di€n duogc st dung cho
cong nghé nay kha 16n va ngudn sb liéu danh
gid 12 4 ndm va ric can dugc phan loai trudc
khi u.

Nghién ctru ctia Nguyén Thi Khanh Huyén
va cong su (2015) [13] tng dung mé hinh IPCC
(2006) nham tinh todn phat thai mé tan tir rac
thai sinh hoat, tai thanh phé Thu Dau mét, tinh
Binh Duong. Uu diém nghién ctru nay da dua
ra ky thuét 14y mau % theo WHO, c6 duy tinh
theo kich ban dan sd, song cac tham sb6 dau vao
cho mé hinh nhu MFC, DOC, F déu dé mic
dinh. Mdt cach tuong ty, tac gia Pang Thi Lién
(2016) [14] da danh gia phat thai khi mé tan tur
bai chén lap Xuan Son, Son Tay, Ha Noi bang
mo6 hinh USEPA’s LANGEM (1998) v&i tham
s& MFC, DOC va F duoc ldy mic dinh.

Nhu vay, c6 thé thdy ring cic nghién ctru
trong va ngoai nuwdc hau hét dé cap dén viéc sir
dung md hinh trong tinh toan phat thai khi bai
rac, phuong phdp u phén giam phat thai hon
chon lap. Song vi€c danh gia tiém nang va hiéu
qua kinh té giam nhe phat thai KNK tir cac
cong nghé xtr Iy CTR chua duoc dé cap nhiéu,
dic biét tai Viet Nam. Mic dau, o thanh phd Ha
Noi, cac phuong phap nay da va dang ap dung
tai mot sO béi rac nhu: Giai phap chon 14p CTR
¢6 thu hdi khi phuc vu phat dién va tai ché rac
thai ran dugc ap dung tai BCL Nam Son, Séc
Son (Hinh 1); Giai phap d6t CTR c6 thu hdi
nang lugng tai BCL Xuén Son; Giai phap san
Xudt phan hiru co tai nha may san xuit phan
Cau Dién. Hon nita, mot s6 nghién ciru chi ra
réng CTR tai cac d6 thi Viét Nam 90% la thanh
phan hitu co, c6 ngudn gde tir rac thai sinh hoat
[8], [11], [10]. Vi vay, muc tiéu cta nghién ciru

nay chi xem xét dén giai phap xir Iy CTR sinh
hoat hitu co (goi chung l1a CTR), bao gdm:
Cong nghé chon 1ap khong thu hoi khi (BE, giai
phap co sd), cong nghé chén 14p co thu hoi khi
phat thai phuc vu phat dién (PE1, giai phap thay
thé) va cong nghé san xuat phan hitu co tir CTR
sinh hoat hitu co (PE2, giai phap thay thé).
Trong d6, BE, PE1 dugc nghién ctru tai khu xt
ly rac Nam Son (Hinh 1) va PE2 tai khu xtr ly
rac Cﬁu Dién, thanh phé Ha Noi.

Khu lienhop! x’_jly
chat thai ran Nam Scrn

Hinh 1. Khu lién hop xi 1y chét thai rin Nam Son va
vi tri cac 6 chon lap nghién curu.

Viéc dénh gia tiém niang giam phat thai
KNK cua cac giai phap BE, PE1 va PE2 duogc
thuc hién thong qua viéc tinh toan phat thai khi
CH4 cua IPCC (2006) [19], phuong phap phan
tich chi phi - lgi ich (BCA - Benefit-Cost
Analysis) [15], [16], [17] va phén tich SWOT
(Streng, Weakness, Opportunities, Threats),
muc dich dé lya chon giai phap xtr Iy CTR toi
wu nhit ap dung cho Viét Nam.

2. Phurong phap nghién ciru va thu thap s6 li¢u

2.1 Phuwong phap nghién ciru

_ Phuong phap dugc su dung trong bai béao
gom: (1) Tinh toan phat thai KNK PE1 va PE2;
(2) Tinh toan chi phi - lgi ich; (3) Phén tich
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SWOT. Dué6i ddy sé& trinh bay chi tiét cac
phuong phap tinh toan nay.

a. Tinh toan phat thai KNK tir PE1
* Phat thai khi CH, tir chon 1ap

CH, Emissions = {ZCH4 Generated, ; — RT} 1-0X;) D)
X

Trong do: CH,4 Emi§si0ns la lugng CHy
phat thai trong ndm T (tan); CH, Generated la
lugng CH, tao thanh trong nam T (tan); T la
nam kiém ké; x 1a loai vat liéu thai; Ry 1a ty 1¢
thu hoi CHy trong nam T (tan); OXy 1a hé so
oxy hoa trong nam T.

Luong CHy tao thanh trong mdt ndm phu
thudc vao lugng cacbon (C) hiru co c6 thé phan
huy (DDOC,,, tan).

DDOC,, = W. DOC. DOC;. MCF 2

_ Trong do: W 1a lugng chat thai dem chén
lap (tan); DOC 1a ty 1¢ C hiru co trén mot don vi
chat thai (tan C/tan chat thai); DOCs la ty 1¢ C hiru
co ¢ the bi phan hity; MCF 1a hé s6 hi€u chinh.

* Phat thai KNK tir qua trinh st dung dién

Phét thai KNK tir phat dién bang khi thu hoi
tur bai rac:

BE, = EG,. EFgriay (3)

Trong dé: BE, 1a lugng CO, phat thai trong
nam y (tan COy); EGy 1a tong dién nang dugc
san xudt tir thu hoi kh1 béi rac va hoa vao luéi
dién (MWh); EFgg. y Ia he $6 phat thai ludi dién
(tan CO,/MWh), v6i hé sb phat thai 0,8154 tinh
cho nam 2015 (Cuc Khi twong Thuy van va
Bién doi hau, 2016) [18].

b. Tinh toan phat thai KNK tie PE2
* Phat thai khi CH,
CH, Emissions=> (M, -EF)-10° -R  (4)

Trong d6: CH, Emissions la lugng CH,4 phat
thai trong ndm kiém ké (nghin tan); M; 1 luong
chat thai hitu co duoc xir 1y bang phuong phap
sinh hoc thir i (tan); EF 1a h¢ sO phat thai voi
phuong phap thtr 1 (g CH/ kg chat thai). R 1a
tong lugng CH, dugce thu hdi trong nim kiém
ké (t4n).

* Phat thai khi N,O

N,OEmissions = » (M, -EF)-10°  (5)

Trong d6: N,O emissions la lvgng N,O phat
thai trong nam kiém ké (nghin tan); M; 1a luong
chat thai hitu co dugc xir 1y bang phuong phap
sinh hoc thtr i (tdn); EF 1a hé s6 phat thai voi
phuong phap thtr i (g N,O/kg chat thai).

¢. Phuwong phap BCA

Hinh 2 chi ra so d0 phan tich BCA cho giai
phap cong ngh¢ 1 va 2. Trong do, loi ich thu
duge tr cong nghé xur ly gébm: Phi xur ly CTR
(ki hiéu Bl), cac san pham tai sir dung (B2);
Chi phi dé xtr Iy gdom: Chi phi dau tr ban dau
(C1), chi phi van hanh (C1), chi phi méi truong
(C3) va chi phi phat thai KNK (C4).

Hiéu qua kinh té giam nhe phat thai KNK
dugc tinh toan bang cong thirc

TNP = ANPV / ERR (6)

Trong d6: TNP (Total Net Profit) la loi
nhuan/chi phi rong dé giam 1 don vi phat thai
KNK theo cac cong nghé ($USD/tan CO2.9);
NPV 12 lgi nhuan rong thu dugc trén 1 tin CTR
sinh hoat hiru co (triéu $USD/tan rac); ERR la
tiém nang giam phat thai KNK so véi kich ban
co so trén 1 tin CTR sinh hoat hitu co (tin CO,.
eq/‘[?m rac).

Thong s6 ANPV (Net Present Value) la gia
trj hién tai thuan cua dong tién dugc quy vé
hién tai nham thé hién loi nhuan rong thu duoc
cua dy an thay thé so voi du 4n co sd. ANPV
dugc tinh toan theo cong thirc (7) va (8). Trong
d6, B; va C; duoc tinh toan bang phuong phap
phén tich chi phi - 1gi ich mo rong.

ANPV = NPV (phuong phap thay thé) -
NPV (phuong phap co so) (7

Trong d(’)' NPV dugc tinh theo cong thurc 8.

NPV = z x= (®)

1+ r W
Trong d6: By la loi ich cia du an tai nam t
(triéu $USD); C; la chi phi phat sinh ¢ nam t
(triéu $USD); r 1a ty 1& chiét khdu (%); n 1a s6
ndm thyc hién dy an; W la téng CTR sinh hoat
hitu co (tan).
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Cing nghé chin lap &6 thu héi khi cho phit dién; Cong nghé
sin xut phin hira oo (Gidl phap gidm phit tha KNK)

Cong nghé chan lp
(Gidi phap co so)

Lgi ich Lgi ich Chi phi Chi phi
tir phi tir clic diu tr vin hanh
xir 1§ sin ban diu (c2)
CTR phém tai (C1)

(B1) sir dyng
(B2}

Chi phi

trurdrmg

Chi phi
phit thai
KNK
(C4)

Kich ban phit
thii KNE cor sé
{lurgmg phat thai

EKNEK)

moi

(C3)

E J

Lot ich rong/ 1 tin CTR dé thi xik Iy

Kich bin gidm
phit thii khi nha
kinh (tiém ning

L 4

L ich (Chi phi) / dom vi
lrpng KNK giam duge
theo cie cing ngh

gidm phat thiai
KMEK)

Lirgrng KNK gidm /

&

1 tiin CTR dé thi xir

Hinh 2. So d6 phan tich BCA.

Thong s6 ERR (Emission Reduction Rate)
1a hé s6 giam phat thai KNK tinh trén 1 tin
CTR sinh hoat hitu co. ERR dugc tinh theo

cdng thirc (9). Trong do, BE va PE dugce tinh
bang phuong phap kiém ké KNK cua IPPC
(2006) [19].

e - L 2P 0

Trong do: BE la phat thai KNK cua kich
ban co s¢ (tan CO,.eq); PE 1a phat thai KNK cua
phuong phap lya chon (tan COx.q).

* Xac dinh tong loi ich (B1 va B2) theo
hudng dan ctiia Uy ban chau Au (2008) [20]

- Logiich tir xtr ly CTR (B1)

B1=P-+Q (10)

Trong do: P 1a chi phi xtr 1y trung binh cua
CTR sinh hoat vao nam t va Q la tong luong
CTR ma du an xtr ly trong nam t.

- Loi ich thu tir cac san pham sau xir Iy (B2)

+ Lot ich tir san Xuét dién~n€mg: Tong loi
ich tir san xuat dién ctia du an moi nam.

B2=Pe+Q (11)

Trong do, Pe la gia dién thu mua, Q la san
luwgng dién moi nam cia dy 4n

+ Loi ich tir san xuat phan sinh th:T(;)n~g
loi ich tir sdn xuat phan hitu co cua du an moi
nam.

B2 = Pcompost * Q (12)

~ Trong do: Pcompost 1a gia thi truong cua 1
tan phan hiru co, Q 1a san lugng phén hiru co
moi nadm cua du an.

* Xac dinh tong chi phi (C1, C2, C3 va C4)
theo huéng din cua Uy ban chau Au

(2008) [20]

- Chi phi du tu ban dau (C1): Gom chi phi
x@y dyng, mua sam trang thiét bi ban dau va
cac khgén phat sinh khac, dugc tra mot lan vao
thoi diém trude khi dy 4n di vao hoat dong. Doi
voi du an chon 1ap c6 thu hoi khi cho phat dién,
chi phi ban dau bao gébm: Chi phi déu tu chén
lap dugc tinh vao thoi diém nam 2000 va chi
phi dau tu hé thong thu hoi, phat dién dugc tinh
nam 2005.

- Chi phi van hanh (C2): La nhimg khoan
chi nham dam bao hoat dong hi¢u qua cua du
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an, dugc chi tra hang nam trong subt vong doi.
Chi phi van hanh bao gdm tién luong va bao
hiém cho nguoi lao dong; tién dién, nudc, gas;
Chi phi bao dudng, bao tri thiét bi; Chi phi
nguyén vat li€u (phu gia, men, vi sinh); Chi phi
lién quan t6i dat (thué, mua dit); va cac khoan
phét sinh. Trong phan tich chi phi - 1oi ich, thué
doanh nghiép dugc coi 1a mot khoan thanh toan
chuyén giao gitta doanh nghiép va chinh phu,
va khong duoc tinh vao lgi ich hodc chi phi
rong cua xa hoi.

- Chi phi méi truong (C3): Dé xac dinh chi
phi moi trudng, nghién ciu st dung phuong
phap chi phi stc khoe nham luong gia tong chi
phi bao gdm ca dich vu y té, chi phi phong
ngira, diéu tri va phuc hoi (chi phi thudc thang,
diéu tri nodi ngoai tru, chi phi di lai) va cac chi
phi gian tiép (kha ning 1am viéc ctia con ngudi
bi suy giam, thu nhdp cia ngudi bénh bi mat)
duoc gay ra do phuong phdp xur 1y rac thai...
Chi phi nay duoc coi nhu gia tri thiét hai ma su
¢b 6 nhidm tir qua trinh xtr Iy CTR sinh hoat
hitu co da gy ra d6i v6i ngudn luc con ngudi.

1
C3:ZCi'qi+ﬁ'di (13)

Trong d6: ¢;, ;i va d; lan lugt 14 chi phi
trung binh cho mot 1an mic bénh, sb lugt mic
bénh 1a s ngay nghi trung binh dbi véi ting
loai bénh trong danh muc; i 1a GDP/ngudi/nam
cua khu vuc xung quanh dy an xir ly CTR.

- Chi phi phét thai KNK (C4): Thanh phan
chinh cua khi bai rac sinh ra tir cic BCL CTR la
CO, va CH,. Trong d6, tiém ning gy ra hiéu
{mg nha kinh va sy nong 1én toan cau cua khi
CH, gap 25 lan khi CO,. Chi phi phat thai KNK
dugc tinh toan dua vao téng luong phat thai
COy.¢q cuia cac khu chon lap va gia tri xa hoi cia
CO, la 75$USD/tan (Marten va Newbold,
2012) [17].

Toan by céac gia tri chi phi va lgi ich duoc
tinh theo cac thoi diém khong dong nhat. Pé co
thé dua vao tinh toan theo phwong phép chi phi-
loi ich m& rong, cac gia tri nay can dua vé gia
tri thyc thong qua ki thuat xur 1y loai bo tac
dong cua lam phat. Cu thé, gia tri tién s& duoc
quy vé gia tri hién tai 1a mdc tinh toan (2015)
theo cong thirc 14:

v PV )
(1+r1)"

Trong d6: PV la gid tri hién tai cta tién, FV
1a gia tri tién trong twong lai, r 1a ty suét chiét
khau, t 1a s6 nam.

d. Phuong phap phan tich SWOT: Cong cu
SWOT duogc phéan tich dudi dang ma tran 2*2
(2 hang va 2 cot) dugc dua ra trong Bang 1.
Trong do6, ti€u chi lya chon la ting/gidam phat
thai KNK; loi ich - chi phi; tinh phu hgp voi
chinh sach va diéu kién thyc té khi sir dung céc
cong nghé giam phat thai KNK.

Bang 1. Phuong phéap phan tich SWOT

Diém manh Diém yéu

(S) (W)

Giam phét thai KNK i‘j‘ng fh,at }tlh'“fl KNK
Co hoi Tang lgi nhuan N?Ang flzn u‘rfl hinh sich
0) Phit hop véi chinh séch K;‘}‘ ! “‘;r{ z"‘ Cd?? li?‘f

Phu hop diéu kién thuc té ong phu hop dicu kien

thuc té
Ting phat thai KNK Tang phit thai KNK
< . R Téng chi phi

Nguy co Tang lgi nhudn M thuin véi chinh sich
(T) Phit hop chinh sach au thuan vo1 chinh sac

Phu hop diéu kién thyc té

Khong phu hop diéu kién
thuc té
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2.2. S6 liéu thu thdp

Nguén s6 lidu dugce st dung tinh toan phat
thai KNK duya theo huéng dan ciia IPCC (2006)
[19], bao gdm thanh phan, d6 am rac, hé sb
MFC, DOC va CH, trong BLC. Thanh phan rac
duoc phan loai tai nguén, bao gém: Giéy, vai,
thirc an, g5, rac vuon, ta 1ot, cao su va da.
Trong d6, thirc an chiém ty 1& khdi lugng 16n
nhét, tir d6 ¢6 thé xac dinh DOC. Do am rac tai
BCL Nam Son, Ha Noi tuong dbi cao, thap
nhét 28,5% ddi voi cao su va da, cao nhat 78,0
% dbi véi thuc pham thira. D6 4m trung binh
miu duoc tinh toan bang phuong phap khdi
lugng uét, dat 67,32%, la diéu kién thuén loi
cho qua trinh phan hay ky khi (Bang 2).

Gi4 trj caa hé s6 MFC duoc xac dinh dua
vao kiéu BCL réac. Theo khao sat thuc té tai cac
BCL Nam Son, thiét ké BCL ntra chim nira noi,
than bai rac 1on hon 5m va rac thai chon lap
chwa duoc phan loai va trong diéu kién ky khi.
Do d6, gia tri caa MFC dugc lya chon la 0,8
dua theo tiéu chuan IPCC (2006) [19].

Ty 1€ khi CH4 duoc do dac tu cac 6 chén

lap s6 4 (déng bii nam 2006), s6 5 (dong bai
nam 2009) va s6 6 (dong bai nim 2013) [23]
(Hinh 1). Tir bang 3 cho thdy, 6 s6 5 do thanh
phan khi CH, va CO;, 1a thip nhat, cao nhit 14 6
sO 6. Nguyén nhan din dén ty 1¢ khac nhau vé
ndng d6 cua cac 6 chon lp lién quan dén thoi
gian dong BCL. Trong 1-2 nim sau khi chat
thai dugc dua vao chon lap, nong d6 khi CH,
chiém 50%, con lai 1a CO;, va cac khi khac, tudi
ciia BCL cang cao, nong d6 CH, cang giam,
ndéng d6 CO, ting 1én. Dya vao két qua chi ra
trong Bang 3, chung t6i lua chon hé s6 F cho
BCL Nam Son, Ha Noéi 1a 53,9 %.

Céc cong ngh¢ xtr Iy CTR cho Thu d6 Ha
Noi dén nam 2030, tam nhin dén 2050 tiép tuc
voi 4 cong nghé néu trén, pham vi phuc vu
dugec mo rong hon [21]. S6 lidu tinh toan chi
phi - loi ich duogc diéu tra, thu thap tai khu xir Iy
chat thai Nam Son va Cau Dién, thanh ph6 Ha
Noi. Riéng chi phi moi truong dya trén khao
sat, thong ké sd ca mic bénh lién quan dén o
nhidm véi cac bénh thuong gip nhu hd hip,
tiéu hoa, da lidu, viém miii va viém hong [22],
va chi phi chira cac loai bénh nay.

Béang 2. Thanh phﬁn, % khbi lugng, gia tri DOC va do am rac tai BCL Nam Son, Ha Noi

TT  Kihiéu Thanh phan Tylé vékhéi Do am trung
luong (%) binh (%)

1 A Gidy 2,182 50,5

2 B Vai 3,0 43,5

3 C Thuc phdm thira 48,395 78,0

4 D Go 1,0 37,5

5 E Réc vuon 7,52 51,5

6 F Ta lot 0,835 60,0

7 G Caosuvada 6,7 28,5

DOC = 0,4A +0,24B +0,15C+0,43D + . 6722

0,2E + 0,24F + 0,39G

Bang 3. Nong d6 khi CHy, CO, (ppm) va ty 1¢ thé tich CH, (%)

~ o~ 1z Nongdo Nong do Ty 18 thé Trun
T Ochonlip o\ ¥00 0 o, (opm)  tich CH, (%) binh ?%)
1 S6 4 455 432 52,30
2 S5 496 421 54,09 53,9
3 S66 578 467 55,31
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3. Két qua va thao ludn
3.1. Tiém ndng giam phat thai khi nha kinh

Tai khu x1r Iy Nam Son, Ha Noi, trong 16
nim (2000-2015) khoang 10,8 triéu tan CTR
sinh hoat hitu co dugc xur Iy bang céng nghé
chén 14p, v6i mdi 6 chon 1ap duge phu bé mat
dat sét, cung cip nudc va ché pham sinh hoc
lién tuc trong thoi gian phan huy [23].

Hinh 3 chi ra tiém nang giam phat thai
KNK ttr hoat dong xtt Iy CTR hitu co theo PE1
va PE2 so véi giai phap BE, trong d6 biéu d6
hinh cot thé hién khéi lugng CTR hiru co va
dang duong 1a luong KNK phat thai. Néu sir
dung giai phap BE cho 10,8 triéu tin CTR hitu
co, luong KNK phat thai khoang 3,3 tri¢u tAn
COy.q. Giai phap PEL van gilt nguyén lugng
CTR hitu co so v6i giai phap BE, song c6 lap
dit hé thong thu hdi khi tai cac 6 chon lap véi
hé s thu hoi dat 40% (URENCO, 2015) [23].
Luong KNK thu hdi 13 ngudn nguyén liéu dau
vao cho cidc nha may phat dién, tao ra dién
nang. Toan bd lugng dién sinh ra dugc tai s

dung, phuc vu san xuét cho khu xtr Iy va cac ho
dan xung quanh. So v6i gidi phap BE, luong
KNK phat thai véi giai phap PE; khoang 2,1
triéu tin COy.¢q (Hinh 3), trong d6 1,99 triéu tin
CO,.q khong thu hoi cta qué trinh chon lap va
1,11 tridu tin COy.q phat thai tir tiéu thu dién
nang.

Giai phap PE2 xir 1y bang cong nghé i phan
sinh hoc tai khu xt Iy CTR Cau Dién. T nam
2000-2015, lugng CTR hitu co dugc xu 1y 1a
0,5 triéu tan, song lwong KNK phét thai tir qua
trinh nay dat 98.000 tin COje Diéu nay cho
thdy, luong KNK phat thai giam di khi chuyén
tir cong nghé chon 1ap sang cong nghé 1 phan
sinh hoc.

Tir két qua vé lugng KNK phat thai va khoi
luong CTR, chiing t6i tinh toan duoc hé sb phat
thai KNK cho ting giai phép. Trong do, gidi
phap BE cho hé s6 phat thai 16n nhat 0,306 tin
CO,.¢/thn rac, giai phap PE2 c6 hé s6 phat thai
thdp nhat 0,172 tdn CO,ey/tan rac va PEI 1a
0,194 tin CO,.¢/tAn rac (Bang 4).

12.00 3.50
10.00 \ E%\;‘ - 3.00

E : \ P2
% o0 % L 150
oA : : %: \ - 1.00

200 A\ N\ ,
R \ '; 0.50
0.00 b\\\\\ ; k\\ ; - 0.00
BE PE 1 PE 2
P KHOT T TTONG R TQHHC mtbemn T AT T TTONG PHAT THAT

Hinh 3. Tiém ning giam phat thai KNK ciia PE1va PE2.

Bang 4. Hé sb phat thai va tiém nang giam phat thai KNK cia cac cong nghé xtr Iy CTR

Heé s6 phat thai

Ti€m nang giam

Phuong phap  (Tén COy/tan phat thai (T4n
réc) CO,.q¢/tén rac)

BE 0,306 0,0

PE1 0,194 0,112

PE2 0,172 0,234
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3.2. Hiéu qua kinh té trong gidm nhe phdt thdi
khi nha kinh

Tur céc sb ligu thu thap, ching tdi tién hanh
tinh toan cac chi phi - loi ich cho timg giai phap
xur ly CTR bao gém ca giai phap co so. Cac ket
qua quy vé gia tri hién tai thong qua ty suat
chiét khau va lam phéat dugc trinh bay trong
Bang 5.

V& chi phi, khong co su khac biét dén tir cac
ngudn chi dbi voi timg giai phap. Ca ba giai
phap xir Iy CTR déu c6 cac chi phi lién quan
dén vbn dau tu ban dau, von van hanh, chi phi
moi truorng va chi phi phat thai KNK. Tuy
nhién, c6 su chénh léch vé tong chi phi cho
ting giai phap. D6i voi giai phap co s, tong
chi phi xir Iy 10,8 triéu tin CTR khoang 23,9
triéu $USD, song giai phap PE1 can mot khoan
chi phi thap hon 1a 14,5 triéu $USD véi cing
khéi luong CTR can xtr 1y. So voi giai phap
PE1, giai phap PE2 can 0,78 triéu $USD dé xur
Iy khoang 0,5 triéu tan CTR.

V& loi ich cua cac phuong phap khong dén
tir cac nguodn gidng nhau. Piéu nay din dén su
chénh léch vé téng lgi ich thu dugc cua tirng
giai phap. Trong khi tong loi ich cia giai phap
BE chii yéu tir phi xir Iy rac thu cta ngudi dan
(khoang 13,60 triéu $USD), thi giai phap PE1
va PE2 c6 thém ngudn thu loi ich tir cac san
pham sau qua trinh xi 1y, 1an luot 1a 0,36 triéu
$USD loi ich tir ban dién va 0,19 triéu $USD tur
ban phan sinh hoc [17] (Bang 5).
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Bang 6 dua ra tinh toan hiéu qua kinh té
giam nhe phat thai KNK. Hé s6 BCR 1a ty s6
loi ich - chi phi, 12 két qua cua phép chia giira
gia tri lgi ich va chi phi toan bd vong doi cua du
an khi quy vé gid tri hién tai cia dong d6 la My.
Hé s6 BCR nho hon mot, déng nghia voi viéc
lgi ich thu dugc lon hon toan bd chi phi bd ra
va ngugc lai. Nhin vao bang 6, ddi voi du an xir
1y CTR tai Nam Son bang giai phap BE va PE1
c6 hé s6 BCR lan luot 12 0,65 va 0,97 nhd hon
1, c6 nghia chi phi bé ra 16n hon so voi loi
nhuan thu dugc. Ngugc lai, véi du én xu ly
CTR Cau Dién, gia tri BCR dat 1,18, c6 nghia
loi nhuan thu dwoc 16n hon chi phi dau tu.

Hé s6 NPV 1a gi trj loi ich rong cua dy an.
NPV dugc tinh bang hiéu giita lgi ich va chi phi
clia toan bo vong doi du an khi quy vé gia tri
hién tai tién $USD. Tuy nhién, cac du an trong
nghién ctu cua bai bao khong cung lugng CTR
xtr 1y, nén chiing t6i tinh toan hé sé6 NPV trung
binh theo tin CTR. Dbi véi khu xtr Iy Nam Son,
hé s6 NPV bang -14,2 $USD/tin rac khi ap
dung giai phap co so, bang -0,9 $USD/tan rac
khi 4p dung gidi phap PE1. C6 nghia, xt ly 1
tan CTR bang hai giai phap trén phai bu thém
chi phi 14,2 $USD/tn rac va 0,9 $SUSD/tan rac.
Tuy nhién, tai khu xtr 1y Cau Dién, NPV 1a 5,1
$USD/tin rac, dong nghia xir 1y 1 tin CTR
bang phuong phap PE2 thu lai lgi nhun 5,1
$USD.

Bang 5. Phén tich chi phi-loi ich cac giai phap xtr Iy CTR

Céc Loi ich (triéu $USD) Chi phi (triéu $USD)
giai phap B1 B2 C1 C2 C3 C4
BE 13,60 0 0,07 10,00 0,48 13,50
PE, 13,60 0,36 0,12 7,00 0,48 11,45
PE, 0,72 0,19 0,02 9,00 0,004 0,34
Bang 6. Hiéu qua kinh té giam nhe phat thai KNK
BE PE1 PE2
BCR 0,65 0,97 1,18
E,RR (tan CO,.¢q/tan 0,112 0,234
rac)
NPV ($USD/ tén rac) -14,2 -0,9 5,1
ANPV 13,4 19,3
TNB ($USD/tin CO,)  n/a 116,3 81
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Hé s6 TNB la dugc tinh bang ty 1¢ gita hé
s& NPV cho hé s6 ERR. Hé s6 TNB ching to
hiéu qua kinh té cua viéc giam cac giai phap
giam phat thai KNK trong xt 1y rac thai sinh
hoat. Khi chuyén dbi giai phap BE sang giai
phép PE1, PE2 khbng chi lam giam phat thai
KNK ma con tao ra loi nhudn 81 $USDva 116,3
$USD cho mdi tin rac thai sinh hoat (Bang 6).

3.3. Lua chon giai phap

Viéc lua chon giai phap uu tién thyc hién
xtt Iy CTR cho thanh phd Ha N6i duoc xac dinh
théng qua khung phan tich SWOT. Céc tiéu chi
duge dua ra dé phan tich va so sanh trong
SWOT bao gdbm: (i) Tiém ning giam phat thai;
(i) Hiéu qua kinh té cia timg giai phap; (iii)
Tinh phu hop véi chinh sach; (iv) Kha nang ap
dung diéu kién thyc té (Hinh 4).

(i) Tiém ning giam phat thai

Hinh 4 chi ra khung phan tich SWOT di
vGi cac giai phap xir Iy CTR. C6 thé nhan thay
gia tri ERR cua giai phap PE2 gap 2 lan giai
phép PE1. Diéu nay c6 nghia, khi xir 1y 1 tin
CTR bing coéng nghé @ phan sinh hoc s& giam
dugc 0,112 tan phat thai KNK vao méi trudng
khong khi so véi cong nghé chon lap co thu hoi
khi, phuc vu phat dién.

(ii) Hiéu qua kinh té

Hiéu qua kinh té ctia cac giai phap duoc
xem xét trén hé s NPV, gia tri NPV cua giai

phép BE, PE1 va PE2 lan luot 1a -14,2, -0,9 va
5,1 $USD. Vay dé xir Iy 1 tan CTR bang chon
1p khong thu hoéi khi va chén lap co thu hoi
khi, phuc vu phét dién s& can bu 156 lan luot
khoang 14,2 va 0,9 $USD, trong khi ap dung
cong ngh¢ 1 phan sinh hoc s€ thu lai lgi nhuén
1a 5,1 $USD. Piéu nay ciing cho thay, giai phap
PE2 s& tiét kiém khoang 6 $USD so voi gidi
phap PE, va 19,3 véi giai phap BE. Nhu vay,
xit Iy CTR bang cong nghé u phan sinh hoc
mang lai hiéu qué kinh té, déng thoi giam dugce
phat thai KNK. Diéu nay c¢6 ¥ nghia 16n trong
bdi canh hién nay, Viét Nam dang dfly manh
viéc thyc hién cam két KP, NAMA, NDC va
nghi dinh 1775 cua Chinh phu trong linh vuc
chét thai.

Néam 2014, So xay dung Ha No§i ban hanh
Quy hoach xir Iy CTR thu d6 Ha Noi dén nam
2030, tAm nhin dén nim 2050 [21]. Trong do,
quy hoach da dinh huéng cac phuong php xur
ly CTR d6 thi. Trong d6, dic biét nhan manh
dén han ché cac phuwong phap c6 tiém ning phat
thai KNK cao nham giam luong KNK phat thai
vao khi quyén. Piéu nay thuc sy can thiét trong
bbi canh Viét Nam dang ddy nhanh thyc hién
cam két NDC va thoéa thuan Paris. Pong thoi
Quy hoach néu rd tap trung chuyén d6i sang cac
giai phap cé kha nang giam phat thai KNK;
khuyén khich tan dung cac san pham, phu pham
cling nhu tiém nang sau qua trinh xu 1y.

4 ERR
Tons CO,
4 025 PE,
—————————— [
1A
1
1 020 |
1
1
T 0.15 ]
1
PE, |
=010 |
] 1
| 1
1 4005 1
\ 1
BE 1 ! ;
ol | | | | ] 1 O | [ NPV
T T T T T T T T T
4 -1z -0 8 6 4 2 4 6 Dollars
-0.05 ]
-0.10 -

Hinh 4. Phan tich SWOT déi véi cac giai phap xir 1y CTR.
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Nhu vay, c6 thé thdy rang, giai phap BE
ludn cho phat thai KNK 16n, chi phi cao, khong
phi hop v6i Quy hoach cta thanh phd. Giai
phap PE1 mic diu tan dung duoc san phim sau
qua trinh xr 1y, song tiém ning giam phét thai
KNK khong 16n, khong phu hop véi bdi canh
lau dai cia Quy hoach. Giai phap PE2 c6 tiém
nang giam phat tha KNK 16n, tan thu dugc san
pham sau qué trinh xir 1y, tao ra loi nhudn dé tai
dau tu cho hoat dong xir Iy chat thai, phi hop
v6i Quy hoach cua thanh phd vé xir Iy CTR
do thi.

(iii) Phu hop véi chinh sach

Tuy nhién, trén dia ban thanh phé hién nay,
khoang 90% CTR tai mét s6 khu xir 1y nhu
Nam Son, Xuan Son, Kiéu Ky, ... ap dung
cong nghé chon 1ap. Do vay, viée chuyen doi tir
giai phap PE1 sang PE2 s& gip nhiéu kho khin
va tac dong tiéu cuc dén kinh té - xa hoi cua
thanh phé, do sy thiéu hut vé ngudn vén, quy
dat, su han ché vé nhan luc va cong nghé¢.
Ngoai ra, con anh huong dén toc do va quy
trinh thu gom, van chuyén va xu ly CTR thanh
phé Ha Noi. Dic biét trong bdi canh thanh phd
dang nd luc huéng to1 muc ti€éu xanh-sach-dep,
su cham tré trong xur 1y rac d6 thi khong chi can
tré qua trinh phat trién kinh té - xd hoi ma con
gay mat my quan d6 thi cling nhu anh huong
chat luong doi song ngudi dan thanh ph.

Sau khi phan tich dga cac tiéu chi, chdng toi
thue hién chuan hoa két qua cong cu phan tich
SWOT. Véi moi phuong phap xir Iy CTR, khi
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phan tich theo cac tiéu chi c6 két qua la co hoi
hodc diém manh dugc quy doi bang mot dau
(+). Nguoc lai, két qua 1a rii ro hodc diém yeu
dugce quy dbi bang mot dau (-). Két qua chuin
héa dugc chi ra trong Bang 7.

Két qua Bang 7 chi ra rang giai phap BE ton
tai nhiing han ché 16n, khong mang lai hiéu qua
kinh té, ting phat thai KNK, ting chi phi xir 1y.
Vi vay, trong tuong lai, quy hoach xur Iy CTR
thu d6 Ha Noi can duoc loai bo. Dbi voi giai
phép PE1, mic dau c6 tiém ning giam phat thai
KNK va tao ra lgi dung nho tan dung san pham
sau qua trinh xu ly, khong mang lai hiéu qua
kinh té. Giai phap PE2 la giai phap can uu tién
4p dung trong xir Iy CTR cua thanh ph Ha Noi
trong tuong lai.

Tuy nhién, kha ning ap dung trong thuc té
clia giai phap PE2 con nhiéu mat han ché, do
cong ngh¢ xur ly CTR tai thanh phé Ha Noi cha
yéu la cong ngh¢ chon lap, chua du didu kién de
chuyén dbi céng nghé trong thoi gian ngan
Chinh vi vy, chung t6i dé xuét 10 trinh chuyén
d6i nham thyc hién giai phap wu tién trong xir
Iy CTR cho thanh phd Ha Noi (Hinh 5). Lo
trinh dugc dugc chia lam ba giai doan, bao gém
giai doan ngan han (trede nam 2020), giai doan
trung han (tir 2020 dén trudc 2030) va giai doan
dai han (sau 2030), tuong dong v6i cac mbe
thoi gian va giai doan dugc dé cap trong Quy
hoach xtr Iy CTR thu d6 Ha Noi dén nam 2030,
tam nhin nam 2050 [21].

Bang 7. Chuin héa phuong phap phan tich SWOT

o1 (+ 5 . ‘
C?. hoi (+)/ biém manh (+) / diém yéu (-)
ruiro (-) L
Giai Tih obo b Két qua
Phap  Hiéu qua Tiém nang gigm  Tinh pht hop voi ! di%u“kigf phan tich
kinh té phat thai KNK chinh sach P
thuc té
Tang chi phi Tang phét thai Mau thuin Phu hop
BE OOEE
) ) ) *)
Ting chi phi Giam phat thai L Phu he
PE, necmp P Khong phi hop (-) o CIGICIS
) - *)
Tang loi nhuan Giam phat thai Phu h Chua phu h
PE, & o P P PRI @ e
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(@)
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(b)

Hinh 5. Phuong phap loc (a) va lya chon giai phap wu tién (b).

Theo d6, giai doan ngin han, chu yéu tiép
tuc thyc hién cong nghé chon lép ¢6 thu hdi
KNK phuc vu phéat dién dén nim 2020 nhim
tan dung céc co sé tai cac khu xir 1y trén dia ban
thanh phd. Song song véi d6, thanh phd can
hoan thién co s& phap 1y, 1ap ké hoach cho su
thay d6i cong nghé xtr 1y theo hudng giam co
s& chon l4p va ting cac co s& U phan sinh hoc,
tao tién dé cho cac hanh dong thay ddi trong
giai doan tiép theo. Giai doan trung han, can ctr
theo co s& phap 1y da dugc xay dung, thuc hién
chuyén d6i cac cong nghé xir ly theo ké hoach.
Nhimng nam dau giai doan, s& ton tai hai cong
nghé xir 1y. Tuy nhién, cudi nam 2030 tap trung
chu yéu xir Iy bang cong nghé & phén sinh hoc.
Giai doan dai han, gan 100% CTR dugc xur ly
bang u phén sinh hoc.

4. Két luan

Qua phan tich va danh gia ching t6i rat ra
duoc mot sd két luan sau:

- Giai phap BE c6 hé¢ sO phat thai KNK
(0,306 tin CO.,. eq/tan rac) 1on hon so voi giai
phap PE; (0,194 tAn CO,y/ tan réc) va PE,
(0,172 thn CO,. e/ tan rac), tuong Gmg voi tiém
ning giam phat thai KNK 1an luot 1a 0; 0,112
va 0,234 (tn CO,.q/ tAn rac);

- Téng chi phi xir Iy 10,8 triéu tin CTR véi
giai phap BE can 23,9 triéu $SUSD, giai phap
PE; can 14,5 triéu $USD. Giai phap PE2 can
0,78 triéu $USD cho 0,5 triéu tin CTR;

- Tong loi ich cua giai phap BE la 13,60
triéu $USD (phi xir Iy rac thu tr nguoi dan),
giai phap PE1 va PE2 thu tir cdc san phim sau
qué trinh xu 1y, lan luot 1a 13,9 triéu $USD tur
ban dién va 0,91 triéu $USD tir ban phan
sinh hoc;

- Xir Iy 1 tin CTR béng giai phap BE va
PE1 bu thém chi phi 1a 14,2 $USD va 0,9
$USD. Song véi giai phap PE2 thu lai 1¢i nhuan
la 5,1 $USD;

- Giai phép 1 phan sinh hoc 1a gidi phap uu
tién trong xtr Iy CTR db thi thanh phé Ha Noi
va 16 trinh thyc hién chuyén ddi thyc hién dau
nam 2030.
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Abstract: The study focuses on assessing the potential and the efficiency of the economy with
regard to reducing greenhouse gas (GHG) emissions from organic solid waste treatment technologies,
including non-recovery landfill, landfill, and gas recovery for power generation (applied in Nam Son
disposal site) and composting (applied in Cau Dien disposal site) in Hanoi. Research results illustrate
that the treatment for one ton of organic domestic waste by landfill without gas recovery and landfill
with gas recovery needs to cover losses about $14.2 USD and $0.9 USD respectively. While the
application of composting technology makes a profit about $5.1 USD, composting has the potential to
significantly reduce GHG emissions and to use the by-products after the process which can create
profits to re-investment. Additionally, it is also in line with the plan of Hanoi People’s Committee for
waste treatment in the future. However, the stepwise implementation of composting technology should
start in 2030.

Keywords: Greenhouse gas emission reduction, organic solid waste, economic efficiency.



