BAI BAO KHOA HOC

TINH TOAN TIEM NANG KHi ME-TAN
TU BAI CHON LAP CHAT THAI RAN NAM SON, HA NOQI
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Tém tit: Cong nghé chon Icfp chat thai rdn sinh hoat cé thu hoi khi phuc vu phat dién hién duoc ap
dung nhiéu noi trén thé gioi song van chua duwoc ap dung nhiéu tai Viét Nam. Pé xay dung duwoc hé
théng phat dién sir dung khi bdi rdc, can thiét phai danh gid triv lwong khi mé tan (CH,) ciia réc
thai ciing nhw chi phi - loi ich tir cac phwong phap sw dung thu gom khi, xu ly. Trong nghién cuu
nay, mé hinh LandGEM 3.02 duwgc dp dung dé tinh todn lwong khi CH, phdt thai va tiém ndng dién
khi twr bdi chon lcfp Nam Son, Ha Néi. Céc tham sé ciia mé hinh dwoc tinh todn lai theo diéu kién tw
nhién, thanh phan chat thai va thiee té quan 1y bai rac Nam Son. Két qua nghién citu cho thdy hang
6 toc do sinh khi CHy va kha nang sinh khi CHy tir chdt thai rdn tai bdi rac Nam Son la 0,06 nam™
va 56,4 m’/tancrr. O chén lap c6 dung tich thiét ké la 1,5 triéu tan réc, ti 1é tiép nhdn rdc thai la 1,5
triéu tdn rdc/ndm, thoi gian dong bdi la 1 ndm c6 thé phat sinh ra 4.941.515 m? CHy va tao ra 10,9
triéu kWh trong nam dau tién. Vao nhitng nam sau dé, lwong khi CH, va tiém nang dién khi gidm

dan voi toc dp 6%/nam va cé thé kéo dai dén 30 nam sau khi déng bai.
Tiwr khéa: phat thai mé tan, chat thai ran sinh hoat, LandGEM, Nam Son.

1. TONG QUAN

Chat thai ran (CTR) sinh hoat bao gdm céc
loai CTR phat sinh tir cac hd gia dinh, khu cong
cong, khu thuong mai cic co s y té va cac co
sO san xuat,... Chat thai ran dang 1a thach thic
ctia cac do thi 16n trén thé giGi vi ngoai viéc gay
6 nhiém moi trudng cinh quan, sttc khoe con
nguoi, mot lugng khi nha kinh (KNK) phat sinh
tir CTR dé gép phan khong nhé dén su nong 1én
toan cau. Hoat dong xir 1y chat thai noi chung va
xir Iy CTR noi riéng da gop dang ké vao viée
phat thai cdc KNK, trong d6 dang quan tam la
khi thai tir cac bai chon lap (BCL) va qua trinh 4
CTR. Céc khi hinh thanh trong bai chon lap CTR
chii yéu 1a amoniac, cacbon oxit, cacbon dioxit
(COy), hidr6, hidro sunfua, mé tan (CH4) va
phan 16n hinh thanh do qua trinh phan hity cac
chét hitu co trong rac thai. Hai khi nha kinh CHy4
va CO, chiém hau hét thanh phan khi phat thai tir
bi rac, trong d6 CH, chiém tir 45 - 60% va CO,
chiém tir 40 - 60% (Thompson et al, 2009;
Farideh, 2014, LMOP, 2017). Quén ly khi thai tir

" Trwong Pai hoc Thiy loi, Ha Néi ,
? Truong Pai hoc Khoa hoc Ty nhién - Pai hoc Quoc gia

cac BCL va bii rac do thi 1a mot van dé 16n ngay
cang ting trén toan thé giéi do day la chat dé
chay, n6, nguy hiém cho sirc khoe con nguoi va
gy 6 nhiém moi trudng (Markgraf, 2016).

Hién nay, dé giam thiéu phat thai KNK tir
CTR, nguoi ta thuong ap dung cac cong nghé
xir Iy nhu chén 14p CTR c¢6 thu hoi khi phuc vu
phat dién, d6t CTR c6 thu hdi ning luong, san
xut phan hitu co va tai ché CTR (Minh va nnk,
2017). Cong nghé chon 1ap co thu hdi khi phuc
vu phat dién da dugc ap dung nhiéu noi trén thé
giéi (Nguyen va Marteen, 2017). Tai My, tinh
dén thang 6 nim 2017, c6 téi 634 dy an ning
luong khi bai rac hoat dong tai 48 tiéu bang va 1
viing lanh tho, trong d6, 75% du 4n phat dién tir
khi bai rac va tao ra 17 ty kilowatt-gio (kWh)
dién (LMOP, 2017). Pé xay dung dugc hé
thong may phat dién sir dung khi bdi rac, cin
thiét phai danh gia trir luong khi CH, cia rac
thai cling nhu chi phi - 1¢i ich tir cdc phuong
phap su dung thu gom, xtr 1y khi.

Trén thé gidi c6 kha nhiéu mé hinh udc tinh
phat thai khi CH, tir CTR chén 14p. Thompson
et al. (2009) da 4p dung cac mdé hinh EPER,
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TNO, mé hinh cua Bi, LandGEM va Scholl
Canyon dé uéc tinh lwong khi CH, phét thai tai
35 BCL ¢ Canada. Két qua nghién ctru chi ra
rang md hinh ctia Bi, Scholl Canyon va md hinh
LandGEM cho ra két qua tot hon cac md hinh
hién c6 khac. Két qua nghién ciru ciing cho thiy
gia tri cacbon hitu co c6 thé phan hiy (DOCy)
sir dung cho cac md hinh wdc tinh 13 0,5 cho két
qua hop 1y hon gié tri 0,77. Theo Minh va nnk
(2017), dinh lugng phat thai khi CH4 tinh todn
tr mo hinh LandGEM phién ban 2.01 trong
nghién ctru cua Laura Capelli va cong sy (2014)
cho sai s6 dang ké, lién quan dén céac thong sb
dau vao cho mé hinh, déng thoi, ham lugng
CO; tir BCL lu6n cao hon khi CHy va c6 su léch
pha gitta dinh cuc dai cua hai loai khi nay.
Farideh Atabi va cong su (2014) st dung md
hinh LandGEM 3.0 cho bdi chén lap Kahrizak,
Iran d uéc tinh ham luong CH, va CO, thap
hon 10% so véi thuc té (Minh va nnk, 2017).
Téc d6 phan huy anh huong 16n dén ham luong
khi bai rac cling nhu do sau cua BCL, nhiét do
va mat do chit thai. Cac mé hinh wdc tinh phét
thai khi CHs nhu TNO, md hinh cta Bi va
LandGEM da duoc st dung ¢ nhidu nudc nhu
Pan Mach, Ha Lan va Hoa Ky con IPCC lai st
dung mé hinh Scholl Canyon dé tinh toan phat
thai CHs. Bbn md hinh trén déu su dung
phuong trinh phéan rd bac mot dé wdc tinh phat
thai khi CHs.

Tai Viét Nam ciling da c6 mot ) nghién ctu
vé phat thai phat thai KNK tir BCL chét thai
ran. Tran Ngoc Tuin va Than Thi Anh bi¢p
(2014) da dugc sir dung md hinh LandGEM dé
danh gid muoc do gidm phat thai khi CO, cua
phuong phap 1 so voi chon ldp CTR & thanh
phd Hué. Trong nghién ctru nay, hé s hiéu
chinh CH; (MFC), gia tri cac bon hitu co dé
phan huy (DOC), phan thé tich khi CHy4 trong
khi bai rac (F) duoc dé mic dinh va tinh toan
véi 02 kich ban: toan bg rac dugc mang di chon
lap va toan bo dugc dua vao U. Mot cach twong
ty, Nguyén Thi Khanh Tuyén (2016) di danh
gia phat thai khi CH, va CO, tir BCL chat thai
rin Nam Binh Duong bang mé hinh LandGEM
voi tham s6 MFC, DOC va F duoc ldy mic

dinh. Nhém nghién ctru ctia Théi Thi Thanh
Minh (2017) lai st dung cach tinh toan phat thai
khi CH4 caua IPCC dé danh gia tiém niang va
hiéu qua kinh té giam nhe phat thai KNK tir mot
s6 cong nghé xir Iy CTR sinh hoat hitu co tai Ha
Nbi, bao gdm: chon lap khong thu hoi khi, chén
lap thu hoi khi phuc vu phat dién (4p dung tai
Nam Son) va san xudt phan sinh hoc (ap dung
tai Cau Dién). Nghién ciru ndy sir dung céc hé
s6 mic dinh cua phuong phép tinh toan. Nghién
ctru ciia Nguyén Thi Khanh Tuyén va cong su
(2015) ciing Gmg dung md hinh IPCC & tinh
todn phat thai CHy tir rdc thai sinh hoat tai thanh
phé Tha Dau Mot, tinh Binh Duong. Céc tham
s6 dau vao cho md hinh nay nhu MFC, DOC, F
ciing déu dé mic dinh. Nhu vay, co thé thay
rang mot sb nghién ciru tinh phat thai KNK tir
BCL tai Vi¢t Nam da st dung mé hinh
LandGEM hozc md hinh IPCC véi nhiéu thong
s6 mic dinh dd c¢6 sin trong md hinh. Cach tinh
toan nhu vay chic chin s& ¢ nhirng sai s6 nhét
dinh do cac diéu kién vé& do Am, luong mua va
tinh hinh quan 1y BCL chit thai rin cia My
khac véi cua Viét Nam.

Nghién ctru nay dugc tién hanh nham tinh
toan lwong khi CHy phat thai va tiém nang dién
khi tr BCL Nam Son, Ha N§i. M6 hinh
LandGEM phién ban 3.02 (phién ban méi nhat)
dugc ap dung dé tinh toan phat thai CH,. Cac
tham s6 ctia md hinh duoc tinh toan lai theo
diéu kién ty nhién, thanh phan chét thai va thuc
té quan ly bai rdc cua Nam Son. Nghién ctru
nay gop phan lam sang to cach thirc ap dung
mod hinh LandGEM dé udc tinh phat thai KNK
tir BCL chét thai rin trong diéu kién cua Viét
Nam. Két qua nghién ctru cling gbp phan cung
cép thong tin cho viéc su dung hi¢u qua hé
thong phat dién tir khi bai rdc tai BCL Nam
Son - Ha Noi.

2. PHUONG PHAP NGHIEN CUU

2.1. Giéi thiéu vé khu vue nghién ciru

Bai rac Nam Son (huyén So6c Son, Ha Noi)
chinh thurc di vao hoat dong tir nam 1999. Bai
rac co tong dién tich 1a 157 ha, trong d6 giai
doan 1 ¢ dién tich 83,6 ha véi 10 6 chon lap
duoc thiét ké xdy dung va van hanh theo ding
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quy trinh chén 1ap chét thai hop vé sinh. Céc 6
chon 1ap tir 1 dén 8 da dugc dong bai. O chon
lap 9, 10 ciing chuan bi dong bai. Giai doan 2 c6
dién tich 73 ha dugc trién khai nam 2015, gém
¢6 6 chon lap 11 dén 18. Trong 18 ndm tir 2000
dén 2018, khoang 15 tri¢u tan rac thai sinh hoat
dugc xir Iy bang cong nghé chon lap tai day.

Cong sudt xir Iy cua bai rac hién nay khoang
4200 dén 4.500 tin rac/ngay dém, hoat dong
24/24 gid. Ty 1é thanh phan rac thai sinh hoat tai
bai r&c Nam Son dugc trinh bay trong bang 1.
Cudi nam 2017, du 4n thu hdi khi gas dé phat
dién tai Nam Son dd duoc ky két song tién do
trién khai dy 4n con kha cham.

Bang 1. Ty 1¢ thanh phén rac thai chén lap tai bii rac Nam Son

STT Thanh phin Ty 18 (%)
1 | Gidy va dét may 12.4
- | Giay 6.53
- | Vaisogi 5.83
2 | Chit thai vuon, cong vién 19,4
L4 cay, cd, thyc vat 19,4
3 | Chit thai thuc phim 34.5
- | Thyc pham, chit thai thyc phim 433
4 |GbH 2.51
5 | Céc chit v co khic va chit hiru co khé phan hity 12,0
6 Cac hat <10mm 19,2
Nguon: URENCO, 2018
2.2. Uéc tinh lwong khi CH, phat thai tir k=3,2.10"(x) + 0,01 )

viéc chén lap rac thai sinh hoat

Khi CH4 ttr BCL rac dugc uwdc tinh theo mod
hinh LandGEM 3.02 nhu sau (Amy et al., 2005):

n 1
Q=3 Y kLoy10) i)
iml jmi1

Trong do:

Qcua: Toc d6 dong khi métan wdc tinh
(m’/nam)

i: Thoi gian tang 1 nam

n: Nam tinh toan - nim dau tién tiép nhan
chat thai

j: Thoi gian tang 0,1 ndm.

k: Hang s toc do phat thai khi CHy (nam™)

Ly : Kha nang phat thai khi CHy (m3/t§nCTR)

M;: Khi lugng CTR duoc xir Iy trong nim
thir i (tAn)

tij : Tudi ctia phan th j cia khdi lugng chat
thai M; dugc chap nhan trong nam thi i

Céc thong sb trong mo hinh LandGEM 3.02
duoc xac dinh nhu sau:

- Hang sb toc do phat thai khi CH, (k, nam
1): dugc xac dinh dya trén lugng mua theo
phuong trinh sau (US. EPA, 2004):

Trong do: x 13 lugng mua trung binh hang nam.

Theo s6 lidu théng ké cuia Cuc Thong ké Ha
Noi, téng luong mua hang nam tai Ha Noi trong
giai doan 2008 — 2017 dao dong tir 1.239 mm
dén 2268 mm/nim, trung binh hing nim
khoang 1.723 mm/nam.

- Kha ning phat thai khi CH, (Lo, m’/tancrg)
duogc tinh theo cong thure cua IPCC (2006):

Lo,= Lo / pcis 3)

Ly = FxDOC x DOC; x MCF x 4)
16/12

Trong do:

Lo va Lo’: Kha nang phat thai khi CH, tinh
theo don Vi m3/ténCTR va téncm/téncm

pcrs: Mat do khi CHy tir khi bii rac (tn
CH./m’ i)

F : Phan thé tich khi mé tan trong khi bi rac

DOC: Cic bon hitu co dé phan huy
(t él’lc/ ténCTR)

DOCy: Phian DOC phéan hiy ky khi trong
BCL rac

MCF: He¢ s6 hiéu chinh CH,
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16/12: Hé s6 can bang CH,/C

Trong nghién ctru nay, hé sd pens va F dugc
tham khao tir két qua khao sat quan tric tai bai
rac Nam Son cia URENCO va ldy 1a 7,2x107
tan/m’ va 54% (URENCO, 2018). Gia tri ctia hé
s6 MFC dugc xac dinh dua vao kiéu BCL réc.
Thiét ké bai rac Nam Son theo kiéu BCL sau véi
chiéu sau ctia cac 6 chon lap 16n hon 5 m va rac
thai chon lép chua dugc phan loai. Do do, gia tri
cua MFC duoc lua chon 1a 0,8 dua theo tiéu
chudn IPCC (2006). Hé s6 DOC; xac dinh theo
IPCC (2006) va co gia tri tuong Umg la 0,5. Gia
tri DOC duoc xac dinh nhu sau (IPCC, 2006):

DOC=(0,4x A)+(0,17x B) + (5)
(0,15xC) + (0,3 xD)

Trong do:

A: % thanh phan gidy va vai trong CTR.

B: % thanh phan chit thai vuon, cong vién
trong CTR.

C: % thanh phan chat thai thuc phim trong
CTR.

D: % thanh phan gd va rom trong CTR.

Trong mé hinh LandGEM, viéc tinh toan
lwong khi CH, phat thai con lién quan dén thoi
gian dong BCL. Tai bai rdic Nam Son, rac thai
dugc dd vao timg 6 chon lap, néu 6 chon lap
dat dung tich thiét ké thi s& dong bai va chuyén
sang 0 tiép theo. Do vay, viéc udc tinh lugng
khi CH4 phat thai tai bai rdic Nam Son duogc
wéc tinh cho ting 6 chon lap. Tinh dén 2018,
khoang 15 triéu tan rac thai sinh da dugc chon
lap tai 10 6 chon 1dp cua bai rac Nam Son hay
trung binh 1 6 chon lap s& c6 chira khoang 1,5
triéu tan rac. Cong sut hién tai ctia bai rac
Nam Son 1a 4.200 tdn/ngdy, twong duong vdi
khoang 1,5 triéu tin rac/nim. Nhu vay, nghién
ctru s€ tinh toan lugng khi CH4 phat sinh tir 1 6
chon lap c6 dung tich thiét ké 1a 1,5 triéu tan
rac, ti 1€ tiép nhan rac thai 1a 1,5 triéu tan
rac/nam, thoi gian dong bai 1a 1 nam, thoi gian
tinh khi CH, phat thai 1a 50 nam sau tiép nhan
chét thai.

Bang 2. Tong hop sb liéu du vao dé tinh toin phat thai khi mé tan

Thong s6 Gia tri Nguon sb liéu
Luong mua hang nam tai Ha N§i (mm) 1723,1 Cuc Théng ké Ha Noi (2008-2017)
Phian DOC phén huy ky khi trong BCL (DOCH) 0,5 IPCC (2006)
Phan thé tich khi mé tan trong khi bii rac (F) 0,5 URENCO (2018)
Heé sb hiéu chinh CH, (MCF) 0,8 IPCC (2006)
Mat d6 khi CH, tir khi bai réc (peps, tin/m’) 0,72x107 URENCO (2018)
Khéi luong CTR duoe xi 1§ tai mot 6 chon .| LAy trung binh theo thong ke khoi
. ép (M., t én) 1,5 triéu luong réc thai tai PCL Nam Son tur
2000 dén 2018
Ti 18 tiép nhan rac thai (tAn/nim) 1,5 triéu URENCO (2018)
Thoi gian dong bai (ndm) 1
Thoi gian tinh khi CHy4 phét thai (ndm) 50

Ghi chii: Céc s6 liéu vé thanh phan CTR phuc vu tinh todn da dwge trinh bay trong bdng 1.

2.3. Uérc tinh tiém ning phat dién tir khi
CH, thu hdi

Udc tinh tiém ning dién tao ra tir khi CHy
thu hdi duoc nhu sau (Ivaylo et al., 2014):

P = Qcrs x Hrr x B x 1 (7)

Trong do:
P.: Nang lugng dién (kWh)
Hrr : Higu suat thu hdi khi.

20

B: Gi trj nhiét thép cia CHy (B =9,0 kWh/m’)

n : Hiéu sudt phat dién.

Hiéu suét thu hoi 1a thudc do kha ning cua
mot hé théng thu gom khi CH4 dugc tao ra tai
BCL. Hiéu suét thu hoi khi duoc tinh toan thuc
nghi¢m tai caic BCL thong thuong tai Hoa Ky
khoang 50 - 95%, trung binh hiéu suat thu hdi 1a
75% la phd bién nhat, US. EPA ap dung ty 1¢
thu hoi khi mic dinh 1a 75% (Markgraf et al.,
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2009). Trong nghién ctru cia Thompson et al.
(2009), gia tri ty 1& thu hdi 80% dugc ap dung
cho 35 BCL tai Canada.

Hiéu suat phat dién phy thudc vao dong co
d6t khi bai rac dé phat dién. Hau hét cac co s
st dung khi bai rac phat dién dang hoat dong
trén thé gidi st dung céc cac thiét bi nhu dong
co dbt trong, tua bin khi hodc microturbine. Tty
vao cong nghé, dong co dbt trong khac nhau ma
hiéu suét phat dién s& khac nhau. Theo Ivalo et
al. (2014) hiéu suét phat dién cua dong co dot
trong dao dong la 30-42%.

Trong nghién ctru ndy, gia tri hiéu suat thu
hdi CH, va hiéu suét phat dién duoc Iya chon 1a
70% va 35%.

3. KET QUA VA THAO LUAN

3.1. Hing s6 toc do sinh khi CH, va kha
nang sinh khi CHy4 tir CTR tai bai rac Nam Son

Dya vao luong mua trung binh ctia Ha N§i
trong giai doan 2008 - 2017, thanh phﬁn CTR,
dic diém khi CH,4 phat sinh va tinh hinh quan
1y bai rac Nam Son, nghién clru da tinh toan
dugc hang sé tdc do sinh khi CH, va kha ning
sinh khi CHy4 ttr CTR tai bai rac Nam Son 1a k
= 0,06 ndm' va Lo = 56,4 m’/tancrr. So voi
hang sb toc do sinh khi “k” ma US. EPA cong
bb ap dung tai My (k = 0,02 - 0,05 ndm™) hay
trong nghién ctru cua Thompson et al. cho 5
BCL tai Canada thi héng s6 “k” tai bdi rac
Nam Son cao hon mdt chut (Bang 3). Nguyén
nhan 1a do héng s6 “k” phu thudc nhiéu vao
lrgng mua trung binh cua khu vuc c6 bai rac
(cong thtrc 2), trong khi d6 luong mua trung
binh tai Ha No§i cao hon lugng mua trung binh
cua My hay tai mot s6 khu vuc tai Canada
(Bang 3).

Bang 3. Hiing so6 toc dd sinh khi CH, (k) va kha niing sinh khi CHy (L)
tinh toan ciia bii rac Nam Son va so sanh mdt s6 khu vire khac

Pia didm Lwong mua trung binh k ; \ Lp
: (mm/nam) (ndm"™) (m’/ tanctr)
Nam Son 1.723 0,06 56,4
Canada
- British Columbia 1.281 0,048 90
- Alberta 445 0,023 90
- Ontario 902 0,037 128
- Quebec 1.070 0,042 100
- Nova Scotia 1.452 0,056 109
US. EPA 40-1.250 0,02-0.05 96-170
Nguon: Amy et al., 2005; Thompson et al., 2009
Bang 4. T 1¢ % thanh phan CTR c6 kha ning sinh khi CH, tai 5 BCL
cua Canada va Nam Son
Dia diém Gidy, vii Chét thii vudn, Chit thii Gi
cong vien thuwe pham
Canada'
- British Columbia 27 13,0 25,0 2,9
- Alberta 27 15,4 25,3 -
- Ontario 59 - 2,7 2,9
- Quebec 35 11,0 12,0 6,0
- Nova Scotia 40 17,5 11,7 0,3
Nam Son 12,4 19,4 34,5 2,5

@ Nguén: Thompson et al., 2009
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Nguoc lai te d6 sinh khi (k), kha ning sinh
khi CHs (Lo) tai Nam Son lai thip hon kha
nhiéu so v6i & My hay Canada. Hé sd L, tai
Nam Son 13 56,4 m’/tAncrr, trong khi do tai
mot s6 BCL cua Canada, Ly dao dong tu 90
dén 128 m’/tancrg va tai My 1a tir 96 dén 170
m’/tAncrr. Céc cong thuc 3, 4, 5 cho théy, Lo
phu thudc vao thanh phan chat thai, kiéu BCL
va tinh hinh quan Iy BCL. Chéit thai rin c6
thanh phan gidy, vai va g cang cao thi L, cang
16n. Bang 4 cho thiy ty 1& % thanh phin CTR
c6 kha nang sinh khi CH4 tai 5 BCL cua
Canada va Nam Son. Co6 thé thdy rang, thanh
phan gidy, vai va gd tai Nam Son (chiém
14,9%) chi bang 0,27 1an cht thai thyc phim
va chit thai vuon, cong vién (chiém 53,9%).
Diéu nay hoan toan nguoc lai so vdi thanh
phﬁn chit thai tai mot sd bi rac cua Canada.
Vi du nhu tai bai rac British Columbia, thanh
phan gidy, vai va gd chiém 29,9% va bang
1,07 lan chét thai thyc phdm va chat thai vuon,
cong vién (co ti 16 12 28%). Bén canh do, diéu
kién xay dung, quan ly BCL hop v¢ sinh tai
Canada hay tai My dép ung tiéu chuan cao hon
tai Nam Son. Do vay, gid tri Ly tai mot s6 BCL
cia My va Canada cao gép 1,6 dén 3,8 lan so
véi gia tri dugc tinh toan tai Nam Son.

3.2. Lwong khi CH, phat thai tir 6 chon 1ip
rac thai Nam Son

Tir md hinh LandGEM 3.02 va s6 li€u tinh
toan kha nang sinh khi CHy 13 56,4 m3/ténCTR,
hﬁng s6 téc do sinh khi CH4 13 0,06 nam™,
lwong khi CH, phat sinh tir 1 tan rac thai sinh
hoat tai mot 6 chon lép CTR Nam Son trong 50
niam da duogc tinh toan va duoc thé hién tai Hinh
1. Két qua tinh toan cho thdy, luong khi CH,
phat sinh giam dan theo nim. Tai nim dau,
luong khi CH4 phat sinh trung binh la 3,3
m’/tanctr do tée d6 phan hiy cac chéat hitu co
trong bai rac cao. Sau do luong khi CH4 phat
sinh trung binh giam dan theo thoi gian véi tdc
d6 giam 6%/nam va co thé kéo dai trong khoang
thoi gian 30 nam. Khoang 20 ndm sau do, luong
khi phat sinh it va thay d6i cham do thanh phan
hitu co trong BCL phan hiy gan hét, chi con
mot lugng nho kho phan hay.

Luong khi CH4 phat sinh trong 50 namtur 1 6
chon 14p co dung tich thiét ké 1a 1,5 triéu tan
rac, ti 1€ tiép nhan rac thai la 1,5 triéu tin
rac/nam, thoi gian dong bai la 1 ndm dugc trinh
bay trong hinh 2. Trong nim dau tién, luong khi
CH, phat sinh tir 1 6 chon ldp CTR Nam Son la
4.941.515 m’ va cing giam dan véi toc do
6%/nam vao nhitng nam sau do.
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@ 16
0.8
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1.000.000

1 5 913172125293337414549
Thoi gian (nam)

Hinh 1. Luong khi CHy phdt sinh tir mot tan
CTR tai BCL Nam Son

3.3. Tiém ning phat dién tr khi CH,
thu hoi
Két qua tinh toan lugng CH4 thu hdi duoc tai

Hinh 2. Luong khi CHy phat sinh tir mot 6
chén lap CTR Nam Son

Nam Son trong nam dau tién, luong khi Chy c6
thé phat dién va so sanh véi mot s6 BCL khac
tai My dugc trinh bay tai bang 5.
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Bang 5. Lwong CH, thu hdi dwoc tai Nam Son va so sanh véi mét s6 BCL khic tai My

q Khdi luong | Luong khi CHy | Luongkhi | LuongkhiCHy | .0 o
Dia diém CTR thu hoi CH, thu hoi phat dién "o
(tdn/nam) (m’/nam) (m’/tAnctr) (m’/nim) (%)
Nam Son 1.500.000 3.459.061 2,31 1.210.671 35%
Connecticut ° 2.576.430 27.909.941 10,83 10.248.530 37%
Indiana ° 6.097.251 33.491.929 5,49 10.568.564 32%
New York 6.647.011 222.736.211 33,51 168.479.287 76%
Tennessee 5.877.710 39.981.920 6,80 17.832.592 45%

@ Nguon: LMOP, 2019

Két qua tinh toan cho thiy luong khi CH,
thu hoi tai Nam Son kha thip so véi mot s6
BCL tai My. Luong khi CH, thu hoi tinh
trung binh trén 1 tdin CTR tai Nam Son la
2,31 m’/tAncrr, trong khi do, gid tri nay ddi
vol BCL tai New York la 33,51 m3/t£iHCTR
hay tai Connecticut la 10,83 m>/tAncrr.
Nguyén nhan chinh cua diéu nay 13 do kha
ning sinh khi CH4 (Lo) tai Nam Son lai thdp
hon kha nhiéu so véi & My (nhu da phan tich
trong phﬁn 3.1). Bén canh d6, hiéu suét thu
hoi khi tai Nam Son ciing thip hon. Lugng
khi CH, c6 thé phat dién tai 6 chon lap Nam
Son trong nim dau tién 1.210.671 m’. Luong
khi nady gidm di nhanh chdng trong nhiing
nam tiép theo.
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Hinh 3. Tiém nang dién tir khi CH, phat thai
tai mot 6 chon lcfp CTR Nam Son

Trén co sd tinh toan lwong khi CHy4 thu hoi
tr BCL Nam Son, tiém nang di€n tao ra hang

nim di duoc xac dinh va biéu dién trong Hinh
3. Trong ndm dau tién, tiém nang dién tu
1,210,671 m® khi CH,4 1a 10,9 triéu kWh dién.
Dén niam thi 10 sau khi dong bai, tiém ning
dién 1a 6,3 tri¢u kWh, tuc giam di 42% so vdi
nam dau tién. Pén nam tha 20 sau khi dong
bai, tiém nang dién chi con 3,5 tricu kWh
dién, gidm di 68% so voi nam dau tién. Ti
nam thtr 40 tré di, tiém nang dién con lai rat
it, chi bang 5 - 7% cua nam dau tién.

4. KET LUAN

Do Ha Noi c6 lwong mua kha 16n nén hiang
s6 tdc do sinh khi CH, tir 6 chon lap rac thai
sinh hoat Nam Son ¢6 gid tri kha cao, k = 0,06
nam’'. Tuy vay, kha ning sinh khi CH, tir CTR
tai bai rac Nam Son lai kha thip Lo = 56,4
m’/tnctr do cac thanh phan c6 kha ning sinh
nhiéu khi CH, trong rac thai sinh hoat cé ti 1€
thip. Trong nim dau, lwong khi CH4 phat sinh
trung binh 13 3,3 m’/tdncrr , twong duong véi
4.941.515 m’ khi. Sau d6, lwong khi CH, phat
sinh giam dan theo thoi gian véi téc do giam
6%/mam va c6 thé kéo dai trong khoang thoi
gian 30 nim. Tiém ning dién trong nim dau
tién 1a 10,9 triéu kWh, dén nam thr 10 sau khi
dong bai 1a 6,3 trigu kWh, nam tha 20 1a 3,5
triéu kWh. Ttr nam thir 40 tré di, tiém nang di€n
con lai rat it, chi béng 5 - 7% ctia nim dau tién.

LOI CAM ON: Tac gia xin gui 1oi cam on
chan thanh dén Cong ty TNHH MTV Moi
truong D6 thi Ha Noi da cung cap tai liéu, sd
liéu cho nghién ctru nay.
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Abstract:
A CALCULATION OF METHANE EMISSION POTENTIAL
FROM NAM SON LANDFILL, HANOI

Technology of gas recovery for electricity generation from landfill is applied in many parts of the
world but has not been applied much in Vietnam. In order to build a system using landfill gas, it is
necessary to assess the methane (CH,) emissions from solid waste as well as the cost - benefit from
the gas collection and treatment methods. In this study, LandGEM model 3.02 was applied to
calculate recoverable CH,; and gas electrification from the Nam Son landfill, Hanoi. The
parameters of the model were recalculated according to natural conditions, waste composition and
actual management of the Nam Son landfill. The results show that the decay rate, and generation
potential capacity of CH, from the solid waste at the Nam Son landfill are 0.06 year”, and 56.4 m’
/tonysw. A burial compartment with waste design capacity of 1.5 million tons, enter waste
acceptance rate of 1.5 million tons per year, and closure time of 1 year can generate 4,941,515 m’
CH,, and 10.9 million kWh electricity in the first year. In the subsequent years, the CHy volume and
electrification potential gradually decrease at a rate of 6%/year and can last until 30 years after
land(fill closure.

Keywords: methane emission, municipal solid waste, LandGEM, Nam Son landfill
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