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TOM TAT

Nghién ciru nay nham danh gia mire dg giam phdt thai khi nha kinh (CO.€) ciia phwong
phdp 1 so véi chén ldp chdt thai rdan & thanh phé Hué. Phdt thai tai bdi chén ldp Thiy
Phirong e woc tinh bang mé hinh LandGEM ciia US-EPA va phdt thdi tir qud trinh 1
& Nha may xir Iy rac Thity Phuong dwoc woe tinh triee tiép tir s6 liéu thu thdp va cdc hé sé
phat thai tir cac tai liéu dd cong bo. So liéu xir Iy chdt thai ran trong 4 ndam (2007 - 2010)
dwoe stk dung cho tinh todn. Véi kich ban chén ldp toan bé CTR, tong phat thai khi nha
kinh trong 4 nam tinh dwoc 1a 171.451 tdn CO,e. Véi kich ban ¢d Nha may xir Iy rdc Thiiy
Phirong hoat dong nhw thuc té, tong phat thai tir Nha mdy va Bdi chén lap chi 1a 115.589
tdn COye. Nhur vdy tir khi di vao hoat déng, Nha mdy xir Iy rac Thiry Phirong dé gitp lam
gidm di 55.862 tan CO,e tir xir 1) CTR thu gom & thanh pho Hué.

Tir khéa: chdt thai rdn, bai chén ldp, khi nha kinh, i

1. MO PAU

Giam phat thai khi nha kinh vao khi quyén dang la mét trong nhitng muc tiéu thé
giéi huong dén nham giam thiéu bién d6i khi hau. Hoat dong xir 1y chét thai néi chung
va xir 1y chét thai ran (CTR) néi riéng dong gop dang ké phat thai cac khi nha kinh,
trong d6 dang quan tim 1a khi thai tir cic bii chon lap va qua trinh u cht thai ran.

Cac khi hinh thanh trong bai chon lp chat thai ran chu yéu 1a NH3, CO, Hy,
H,S, CHa4, N, va phén 16n hinh thanh do qua trinh phan huy cac chat hitu co trong rac
thai. Hai khi nha kinh CH, va CO, chiém gan hau hét thanh phan khi phat sinh tir bai
rac, trong d6 CHy tir 45 — 60% va CO; tir 40 — 60% [1].

San pham U (compost) 1a san pham cudi cing clia qua trinh phan hity chét hiru
co trong CTR béi vi sinh vat. Trong subt qué trinh 1, mot luong khi CO,, CH4, N2O
dugc tao thanh do hoat dong cua vi sinh vat. Luong khi tao thanh nhiéu hay it tuy thudc
vao cac yéu t sau: thanh phan chét hitu co, nhiét do, do am,... [1].

M&i hi nha kinh (CO,, CH4, N30,...) c6 kha ning gdy 4m 1én toan cau khac
nhau. Do d6, dé c6 thé so sanh giita cdc ngudn phat thai, can phai quy cac khi khac nhau
vé mot gia tri twong duong, va hién nay CO, dugc chon lam khi dé quy ddi (ky hiéu 1a
COz.eq). Theo d6, xét trong vong 100 nam, néu mirc d6 gy hiéu tmg nha kinh cta CO,
la 1 thi cta cac khi CH4, N2O tuwong tmg 1a 25 va 298 [6].
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O thanh ph6 Hué, chét thai rin d6 thi phat sinh khoang 230 tin/ngay va duogc thu
gom khoang 200 tin/ngay. Trudc 2007, toan bd CTR thu gom duoc chon lap & bai chon
1ap rac Thuy Phuong. Tir 2007, khi Nha may xir 1y rac Thuy Phuong di vao hoat dong,
CTR thu gom hang ngay duogc xt 1y boi ca 2 phwong phap u phan hitu co va chén lap.

Nghién cru nady nhim danh gia mic do giam phét thai khi nha kinh tir xir 1y
CTR ctia thanh phd Hué tir khi ap dung phuong phap t thay thé phan 16n chon lap.

2. PHUONG PHAP NGHIEN CUU
2.1. LAy miu, phan loai CTR tai hién truong
Lay 400 kg rac thai tap két tai bii chon lap rac Thiy Phuong, tién hanh danh

déng va lap lai viéc léy mau theo phuong phap “mot phén tu” cho dén khi duoc luong
mau sau cung 1a 25 kg. Tién hanh phan loai va xac dinh phan traim khdi luong thanh
phan cta chat thai ran [1],[3].
2.2. U tinh phat sinh khi nha kinh tir bai chén l1ip

Khi nha kinh tir bai chon 1ap dugc uée tinh theo md hinh LandGEM (Landfill
Gas Emissions Model) cia Co quan Bao vé mdi truong Hoa Ky. Phién ban mo& rong
hién nay la LandGEM v-3.02 [8] va duogc str dung tinh toan khi nha kinh phat thai ¢ bai
chén 1ap rac Thay Phuong trong nghién ctru nay. Trong nghién ctru nay chi tinh dén
luong khi nha kinh phat sinh trong bai réc tir qué trinh phéan hily cac chét hitu co.

Céc thong s6 sir dung cho phan mém LandGEM dugc xé4c dinh nhu sau:

- Héng sb téc @6 sinh khi CH4 (k, nam™) duge xé4c dinh dua vao bang gia tri
khuyén céo theo loai CTR va diéu kién khi hau cho béi IPCC (2006).

- Kha nang sinh khi CHy (Lo, m3/tén) dugc tinh theo cong thirc (2) dé& xuét boi
IPCC (2006). Do don vi cta L, theo IPCC (2006) 1a tdn CH4/tan chit thai, trong khi md
hinh LandGEM [5] str dung don vi m® CH,/tAn chit thai nén s& chuyén don vi cho phu
hop.

L, = MCF x DOC x DOCE x (16/12) (2)
Trong do:
+ MCF: hé $6 hi€u chinh cho CHj, dugc x4c dinh ¢ bang 1.
Bing 1. Gid tri MCF theo kiéu béi chén ldp CTR (IPCC, 2006)

Kiéu bii chon lap Hé s6 hiéu chinh CH,; (MCF)
Cé quan ly 1
Khong quan ly — s&u (>= 5m rac) 0,8
Khong quan Iy — ndng (< 5m rac) 0,4

Bii chon 1dp rac thai khong thé phan

o . ~ 0,6
loai vao cac nhom trén
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+ DOC: Phan carbon hitu co c6 thé phan hity trong CTR dugc tinh tir thanh phan
CTR va hé s6 DOC mic dinh cua tirng nhém thanh phan cho béi IPCC [5].

DOC =0,4A +0,2B + 0,15C + 0,43D + 0,24E + 0,39F 3)

Trong do:

- A: thanh phan giay trong CTR, %

- B: thanh phan réc thai vuon trong CTR, %

- C: thanh phan thyc pham du thira trong CTR, %

- D: thanh phan gd, rom ra trong CTR, %

- E: thanh phan san pham dét may trong CTR, %

- F: thanh phan da trong CTR,%

+ DOCk : phan DOC c6 thé phan huy Ky khi trong bai chon lap
2.3. Uéc tinh phat sinh khi nha kinh tir str dung ning lwgng, nhién li¢u
2.3.1. Ter str dung dién

Tinh tir luong dién tiéu thy, st dung hé sb phat thai trén ludi dién qudc gia la
0,5764 kg CO, /1kWh dién theo B9 Tai nguyén va Moi truong [2].

2.3.2. Tir sir dung nhién li¢u

Tinh tir luong dau diesel tidu thy, sir dung hé s6 phat thai 2,7 kg CO, khi ddt
chay 1 lit dau diesel [7].

2.4. Uéc tinh phat thai khi nha kinh tir qua trinh

Str dung cac hé sd phat thai dién hinh tir qua trinh @ cho boi IPCC (2006) 1a 4 g
CHy/kg CTR va 0,3 g N,O/kg CTR, twong g v4i hé sd phat thai 1a 190 kg CO,.eq/tin
CTR [5].

2.5. Cac kich ban tinh toan

Dé c6 co sé so sanh mirc giam phat thai CO,.eq cua Nha may xu 1y rac Thuy
Phuong (goi tat 1a Nha may) so véi bii chon lap rac Thay Phuong, ching tdi dua ra 2
kich ban:

1). Kich ban 1: Khong c6 su hoat dong ciia Nha may, nhu vay toan b lugng rac
thu gom duoc cta thanh phé Hué déu chon 1ap & bai chon lap rac Thiy Phuong.

2). Kich ban 2: C6 sy hoat dong ciia Nha may, nhu vay lugng CTR thu gom trén
dia ban thanh phd tir thar Hai dén thir Sau hang tudn dugc dua vao xir 1y tai Nha may.
Khéi luong CTR duoc thu gom 2 ngay con lai trong tudn 1a tha Bay va Cha Nhat duoc
dwa truc tiép vao chon 1p tai bai chon 1ap rac Thity Phuong.
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3. KET QUA VA THAO LUAN
3.1. Phat thai khi nha kinh tir qua trinh chén lip tai bai chén lap rac Thiy Phwong
3.1.1. Tinh toan cac théng sé cho md hinh LandGEM
a. Phan carbon hitu co ¢é thé phan hity trong CTR (DOC)

Thanh phan CTR d6 thi & Hué ting vé6i cac thong sd A, B, C, D, E, F trong cong
thirc (3) dé tinh DOC néu & bang 2. Pay 1a két qua ldy mau va phan loai cac thanh phan
CTR db thi & Hué duoc thyc hién nhu mé ta ¢ 2.1.

Bing 2. Thanh phan CTR dé thi ¢ Hué ding dé tinh DOC

Stt Thong so Gia tri (%)
1 (A)- Giay 7,36
2 (B) - Rac thai vuon 7,88
3 (C) - Thuc pham du thira 60,1
4 (D)-Goévaromra 0,06
5  (E) - San pham dét may 6,55
6 (F)-Da 0,77

CTR ¢ thanh phd Hué c6 thanh phan hitu co phan hay sinh hoc 1a kha 16n, chi
tinh rac thai vuon va thuc pham du thira da chiém gan 68%.

Tur dir lidu & bang 2, gia tri DOC tinh theo cdng thic (3) véi CTR ¢ thanh phé
Hué 1a 0,1543.

b. Khad nang sinh khi CHy (Lo ) [5]

Céc thong sd trong cong thire (2) dugc xac dinh nhur sau:

- MCF: Duya trén diéu kién thyc t& ctia bai chon 1ap rac Thuy Phuong nhu chiéu cao
than bai rac >5m, khong c6 hé thong van thu hoi khi rac,... gia tri cia MCF duoc chon
bang 0,6 theo bang 1.

DOCk: chéap nhéan gia tri mic dinh 12 0,5

DOC: theo két qua tinh & trén 1a 0,1543

Tur cac gia tri MCF, DOC va DOCE da xac dinh, kha nang sinh khi CH4 duoc
tinh theo cong thic (2) L, = 0,6x0,1543x0,5%(16/12) = 0,06172 (tin CH/tin CTR),
twong duong 86,4 m*/tan.

c. Hang so toc dp sinh khi CHy (K)

Khu vuc bai chon 1ap rac Thiy Phuong nam trong ving khi hau nhiét déi gio
mua, vai nhiét d6 trung binh nam 1a 24-25°C va lugng mua trung binh nam la 2.600mm
[4].

Thanh phan CTR ¢ Hué (xem bang 2) chii yéu I cac chét hitu co dé phan hay
sinh hoc, trong d6 thanh phan rac thuc pham chiém ti I& cao nhét (60,1%).
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Duya theo hai dic diém trén, tir bang khuyén céo cua IPCC (2006), c6 thé chon
hing s6 k = 0,4 nam™ cho bai chén 14p rac Thiy Phuong.

d. S6 liéu vé CTR chon lip

Khéi luong CTR dugc chon lap theo 2 kich ban ting nam ké tir khi c6 Nha may
xt ly rdc Thuy Phuong di vao hoat dong cung cap béi HEPCO duoc néu ¢ bang 3.

Bdng 3. Khaoi lwong CTR chon lap hang nim tai béi Thiy Phuwong tir 2007 (don vi: tan/nam)

Nam
Khéi lrong chon Iép 2007 2008 2009 2010
Kich ban 1 63.246 68.873 69.680 79.535
Kich ban 2 31.873 25.173 27.480 31.535

e. Ty 1¢ % CH, trong khi rac

Chép nhén ty 18 % CHj, trong khi rac dugc mic dinh trong phan mém LandGEM
14 50%.

Nhu véy, cac thong s6 dau vao dé udc tinh phét thai theo LandGEM dugc tong
hop ¢ bang 4.

Bing 4. Théng sé dau vao dé tinh phdt thdi khi nha kinh theo LandGEM

Théng so Pon vi Gia tri nhap
Nam tinh toan nam 2007 — 2010
Cong suat thiét ké ctia BCL tAn 211.188"
Hfmg s6 tdc d6 sinh khi CHy (k) nam™ 0,4
Kha ning sinh khi CHy (Lo) m>/tin 86,4
Ty 1& CH,4 trong khi rac % 50
Chét 6 nhiém Mic dinh

®) Ngudn: HEPCO
3.1.2. Két qud tinh todn phat thdi khi nha kinh

Sau khi nhdp cac thong sb dau vao nhu di néu trén, két tinh toan ciia mo hinh
LandGEM cho ra khéi lwong phat thai khi nha kinh ciia bii chon lap Thay Phuong
trong thoi gian tir 2007-2010 nhu & bang 5.

Bing 5. Két qua tinh todn leong khi nha kinh phdt sinh tir béi chén ldp giai doan 2007-2010

Khi nha Kichbanl = Kichban2 =
Kinh Lwong phat thai  Gid tri quy doi Liwrong phat thai Gia tri quy doi
(tan) (tan CO,-€Q) (tan) (tan CO,.eq)
CH,4 6.180 154.000 2.658 66.439
CO; 16.956 16.956 7.292 7.292
Tong 171.451 73.730
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3.2. Phat thai khi nha kinh tir qua trinh @ & Nha may xi ly rac Thiy Phuong
3.2.1. Tir sir dung dién

Tir s6 liéu dién ning tiéu thu & céc cong doan lién quan dén san xudt phan G qua
cac nam, str dung hé $6 phat thai da néu ¢ muc 2.3.1 lugng phat thai khi nha kinh theo
CO,.eq dugc trinh bay ¢ bang 6.

Bdng 6. Phéat thai khi nha kinh theo CO,.eq tu tiéu thu dién cho qua trinh u
qua cac nam 2007-2010

Stt Nam  Luwong dién tiéu thu (KWh) Lwong phat thai (kg CO,.eq)
1 2007 7.526.899 4.338.505
2 2008 10.790.348 6.219.557
3 2009 18.400.268 10.605.914
4 2010 19.250.200 11.095.815
Tong: 55.967.715 32.259.791

3.2.2.Phit thdi tir sit dung ddu diesel

Dau diesel & nha may dugc sir dung cho cdc mdy mdc: xe muc, xe van chuyén,
xe Ui,... Theo s6 liéu cung cap boi Nha may xur 1y rac Thuy Phuong, trung binh mdi
thang nha méy str dung khoang 7.750 lit dau diesel, trong d6 luong dau phuc vu truc
tiép qua trinh san xuat phan hitu co chiém 40% tuong dwong vai 3.100 lit/thang. Luong
CO, phat thai tir sir dung dau diesel & cong doan u 1a 3.100 lit/thang x 48 thang x 2,7
kgCO,/lit= 401.760 kgCO,

3.2.3. Phdit thdi trong qud trinh i chdt thai hivu co
Khéi luong CO,.eq phat thai tir khau u rac & Hué dugc tinh toan & bang 7.

Bing 7. Luwong phdt thai CO,.eq trong qud trinh san xudt phdn hitu co

STT Nim Khdi lwrong phén sin xuét (tin/nim) Luwong phat thai (kg CO..eq)
1 2007 6.800 1.292.000
2 2008 10.800 2.052.000
3 2009 12.960 2.462.400
4 2010 17.848 3.391.120
Tong 9.197.520

[Nha may xtr 1y rac Thuy Phuong]

Tong hop phat thai tir ca 3 hoat dong néu trén, khdi lugng CO,.eq phat thai tir
hoat dong san xuat phan hiru co ctia nha may duoc thé hién & bang 8.

Bing 8. Tong phat thai khi nha kinh tir hoat dong sdan xudt phédn hitu co tai Nha mdy xir Iy réc

Thuy Phuong
Stt Nguon phat thai Luwong phat thai (kg COz.eq)
1 Str dung dién nang 32.259.791
2 Str dung dau diesel 401.760
3 Trong qua trinh u 9.197.520
Téng 41.859.071
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Nhu vay téng khi CO,-eq phat thai tir hoat dong ¢ phan hitu co 1a 41.859 tan.

Phan déng gop 16n nhét trong phat thai khi nha kinh ctia 0 phan hiru co 1a st
dung dién va 16n hon rat nhidu do cac khi thai ra trong qua trinh t. Nguon dién ning st
dung cha yéu 1a cong doan phan loai, cip khi cho qué trinh @, do vdy néu dugc phan
loai tai ngudn tot s& giam dang ké phat thai khi nha kinh.

3.2.4. So sanh phat thdi khi nha kinh tir hai qud trinh xi ly CTR
Vi két qua tinh toan COz-eq phat thai ¢ trén cho thay rang

Kich ban 1: Trong truong hop khong c6 Nha may xu 1y rac Thuy Phuong, toan
b CTR thu gom déu dugc chon lap & Bai chon lap Thity Phuong thi lugng phat thai khi
nha kinh trong 4 nam tinh toan sé la 171.451 tAn CO,.€q.

Kich ban 2: Thyc té, tir khi c6 Nha may xtr Iy rac Thuy Phuong hoat dong song
song véi Bai chon 1ap thi tong phat thai s& 1a 73.730 tan CO,-eq + 41.859 CO,-eq =
115.589 tan CO,.€q.

Nhu vay v6i su ¢6 mat cia Nha may xir 1y rac Thuy Phuong da gop phan giam
phat thai 55.862 tan CO,.eq vao khi quyén trong khoang thoi gian 2007-2010. Diéu nay
cho thay xtr Iy chit thai ran bang phuong phap G phan hitu co di giam phét thai khi
CO,.eq vao khi quyén la kha 1on.

Danh gia phat thai khi nha kinh tai bai chon lap trong giai doan 4 niam 1a vin
chua day du, do trong bai cac chét hitu co tiép tuc phan huy va khi nha kinh van tiép tuc
phat sinh.

Néu chat thai rin dugc phan loai tai ngudn trude khi vao Nha may xir Iy ciing
g6p phan giam khi nha kinh phat thai & nha méy, do giam sir dung ning luong cho céc
day chuyén phan loai.

4. KET LUAN

- Chat thai ran tai thanh phd Hué c6 thanh phan hitu co d& phan huy sinh hoc
chiém ty trong 16n, trong d6 nhom thuc pham va chat thai vuon chiém 68% lugng chat
thai ran.

- So v6i hinh thirc xir 1y chét thai rin bang phuong phap chon lap, xir 1y chét thai
rin bang phuong phap U phan hitu co da lam giam phat thai luong khi nha kinh rat 16n,
tinh trong giai doan 4 nam tir 2007 — 2010 da giam phat 55.862 tin CO,-eq vao khi
quyén. Can tang ty 1 chat thai ran xtr Iy bang i phan hitu co hon nita gitip giam luong
khi nha kinh phat thai vao khi quyén.

- Can c6 cac nghién ctru toan dién hon vé phat thai khi nha kinh tir bai chon lap,
bao gém ca xir 1y nudc ri rac, cic hoat dong lién quan dén van hanh bai chon lap.
Nghién ctru kha nang giam phat thai khi nha tir nha may néu ap dung phan loai chét thai
ran tai ngudn.
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ASSESSMENT OF COze EMISSION REDUCTION OF SOLID WASTE
COMPOSTING VERSUS LANDFILLING IN HUE CITY

Tran Ngoc Tuan’, Than Thi Anh Diep
Department of Environmental Science, Hue University of Sciences
*E-mail: trangoctuan@gmail.com

ABSTRACT

This study aims to assess emission reduction level of carbon dioxide equivalent (CO.e) in
composting as compared to landfilling of solid waste in Hue city. Emission level from
Thuy Phuong landfill is computed by using LandGEM model of US-EPA while that of
Thuy Phuong composting plant is quantified on the basis previous studies and documents
provided by the plant. The paper uses data of solid waste quantity in four years (2007-
2010) to assess CO,e emission reduction. For scenario 1 , the entire amount of waste
transported to the landfill, CO.e emission is 289,710tons. For scenario 2, all waste
operated by Thuy Phuong plant), CO,e emitting from the plant and the landfill is
167,763,4tons. Thus, the operation of Thuy Phuong waste composting plant helps to
reduce 121,942.7tons of CO.e.

Keywords: solid waste, greenhouse gases, landfill, composting.
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