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TOM TAT

Nghién ctru xay dung va thir nghiém mé
hinh toan da tiéu chi nhdm téi wu héa chi phi
van chuyén va x& ly chét thai rdn doé thj
(CTRDT) duwdi tac dong cua céac yéu tdb moi
trvong va xa hoéi. M6 hinh don gién, dé hiéu
chinh theo diéu kién cua dia phuong, dé vén
hanh, cho két qué nhanh (vai phat). Mé hinh
gitp so sanh hiéu qua hoat dong cda hé
thdng quén ly CTROT khi ¢é sw thay déi cda
céc yéu té tac dong. M6 hinh cung cép céac
sé liéu vé: (1) phén bé lvong CTRET tir cac
ngudn dén céc nha may, (2) lwa chon céng

nghé phu hop, xac dinh coéng suét va vi tri
xa8y dwng nha may, (3) phéan tich chi phi van
chuyén, chi phi xt ly va nguén thu. Véi diéu
kién cda TpHCM (mé phéng & gid thuyét
nghién ctru 2) mé hinh dé xuét thanh phé
nén déu tw céng nghé 4 ki khi dang mé va
céng nghé bai chén Iap sinh hoc véi ty trong
la 70% va 30% téng khéi luvong CTRDT
trong 20 ndm t6i. Trong triromg hop dién tich
dat qui hoach khéng du thi céng nghé o dét
sé /a lia chon thay thé.

Tarkhéa: CTRDT, mé hinh héa, céng nghé xtr ly CTR, chi phi vén chuyén va x& ly.

1. GIOI THIEU

Quan Iy CTRDT dang 1a mot van dé nong tai
céc thanh phd 16n cua cac nudc dang phat trién
do khéi lwong ting nhanh trong khi dién tich dat
dai can dé xay dung khu xir 1y ciing nhu kinh phi
xtr 1y lai han ché. Mot trong nhiing khé khin cia
cac nha quan 1y 13 1am thé nao co thé lya chon
duoc mot cong nghé xir ly véi gia thanh hop ly
va dap tmg cac yéu cau bao vé moi truong trong
béi canh hang chuc cong nghé xur 1y cua nhiéu
nuée trén thé gioi duoc dwa dén tiép thi. Hon
nita, néu dua thém chi phi van chuyén CTRDT

vao trong bai toan lya chon nay thi viéc lya chon
cong nghé cang khé khan hon khi ma thuc té cho
thdy 1a mot cong nghé tén dién tich dét it s& dé
dang dwoc xdy dung gan do thi (chi phi vén
chuyén ré) thi chi phi dau tu va van hanh lai cao
(vi du cong nghé 16 dbt). Bai toan lya chon lai
cang kho khan hon khi phai dap Gng tinh da muc
tiéu cua xa hoi 1a phai xir Iy hét va dat yéu cau vé
mdi truong, nhung can phai dat muc tiéu san xuét
nhiéu nhat hoac téi wu nhit cc san pham co gia
tri str dung tr CTRDT. “Céng cu hd trg nguoi ra
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quyét dinh- decision support tool” ¢ thé cung
cip cac co s& dé nha quan 1y dua ra cac quyét
dinh phu hop véi diéu kién cua dia phuong (Jain
va cdng su 2005; Quariguasi va cong sy 2008;
Chaabane va cong su 2011; Banias va cong su
2011).

C6 rat nhiéu cong cu (md hinh héa) hd trg
nha quan 1y da dugc xay dung va tng dung dé hd
tro viéc quan ly CTR(Chang va Wang 1996,
Achillas va cong su 2013, Karmperis va céng su
2013, Eriksson va cong sy 2002, Barlishen va
Baezt 1996, Valeo va cong sy 1998, Fiorucci va
cong su 2003, Jain va cong sy 2005, Ghose va
cong su 2006, Kirkeby va cong su 2007,
Abeliotis va cong su 2009, Su va cong su 2010,
Banias va c¢ong sy 2011).Karmperis va cong su
(2013) da phéan loai cac dang md hinh hoéa thanh
4 loai, gdbm: (1) Phan tich dong doi san pham
(Life Cycle Analysis), (2) Phan tich chi phi loi
ich (Cost Benefit Analysis), (3) Phan tich lya
chon da muc tiéu (Multi Criteria Decision
Analsysis) va (4) Ly thuyét tro choi (Game
Theory). Nghién ciru nay ciing cho biét, mé hinh

2.S0 LIEU PAU VAO MO HINH

Céc sb lidu dau vao cua md hinh toan bao
gom: Pic diém cua hé thdng quan IyCTRDT,
loai cong nghé xir 1y co thé ap dung o dia
phuong, chi phi dau tu, van hanh va ngudn thu
cua ting cong nghé khi irng dung tai dia phuong.

Dic diém ciia hg thong quan lCTRPT

Thong s dau vao mé hinh 1a:

- Khodng cich tir cdc nguon xd thdi dén cdc
khu xi Iy. Khoang cach c6 thé xac dinh 1a
khoang cach trung binh tir cac Quan dén khu
xir Iy. Néu ngudn xa duoc chia nho hon thi
khoang cach c6 thé xac dinh tir diém hen/tram
trung chuyéndén khu xu 1y (tai TpHCM 1a Pa
Phudc va Phudc Hiép).

- Khéi lwong va thanh phan CTRPT. Khii
lugng CTRDT phén bo timg khu vue, vi du:
khéi lvgng CTRDTtai cac Quan hoic chi tiét
hon la ting Phuong, hoac tung tram trung

hoa dugc tng dung trong quan ly CTRtap trung
vao hai linh vuc: téi wu héa doan duong van
chuyén CTRDT va tdi wu héa chién lugc quan 1y
(vi du: lya chon cong nghé xtr 1y CTRDT).

Nhin chung, cdc mé hinh toan dang duogc ap
dung dé quan Iy CTR hién nay chii yéu tap trung
vao mot hodc mot vai muc tiéu, it cé truong hop
danh gia dya trén sy tuong tic da muc tiéu. Hau
hét cac md hinh héa déu c6 ciu trac phic tap Voi
nhiéu gia dinh, gigi han tinh toan va bién s. Can
phai chi ra rang mot mo hinh phuc tap rat kho c6
kha nang trién khai va (ng dung rong rai(Powell,
2000).

Mb hinh nay dugc xdy dung véi muc dich toi
wu héa chi phi van chuyén va xir Iy CTRDT
trong bdi canh chiu tac dong boi nhiéu yéu tb
kinh té, xa hoi, k§ thuat, va moi truong khac nhu:
thi truong tiéu thyu san pham, chién luoc quan Iy
ctia qudc gia va ciia thanh phd...M6 hinh thé hién
tinh wu viét do ¢6 cAu triic toan hoc don gian, dé
hiéu chinh khi cac diéu kién thyuc té co thay doi
va dé bd sung khi xuat hién cac tac nhian méi tac
dong dén hé théng quan 1IyCTRDT.

chuyén/diém hen. Thanh phan CTRDT can
nim & dé xac dinh khéi luong CTRDT c6
kha ning xir 1y & ting cong nghé va khdi
luong san pham tao thanh.Béi véi CTRDT
cia TpHCM, theo nha may Vietstar (2009)
thi thanh phan hitu co ¢6 kha ning phan hiy
sinh hoc duoc phan loai khoang 50% va khdi
lwong san pham compost tao thanh 25-30%
khdi luong hdn hop dau vao. Pdi véi cong
nghé 10 dét, CTRDT phai dugc phan loai so
bo dé loai bo cac thanh phan c6 kich thuéc
I6n va khong chdy, thanh phan nay chiém
khoang 10%. Do 4m ciing 1a yéu t6 can xéc
dinh cu thé dé co thé can bang vat chat ddi
vai ting cong nghé xu ly. Mot trong nhitng
ngudn thu 16n ciia cac nha may xir Iy CTRDT
1a ban cac thanh phin c6 kha ning tai ché.
Theo nha méay Vietstar (2009) thi téng khdi
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luong chét thai ran tai ché cac loai chiém 4%
tong khdi luong CTRDTd4u vao. Dé xem xét
kha ning ap dung cong nghé 16 d6t thi nhiét
tri cia CTRDTIA mot thong sé khong thé
thiéu.

- Dién tich dit dwec qui hoach xdy dung cdc
khu x& Iy CTRPT va thoi gian qui
hogch.Trong truong hop cua TpHCM, hién
c6 2 khu lién hiép xu ly CTR 1a Pa Phudc va
Phudc Hiép. Vé6i qui dit cua thanh phd thi
khong thé qui hoach thém khu vuc dé xay
dung khu xir 1y. Nén trong nghién ciru nay sé
tinh toan can c&r trén 2 khu dit trén va qui
hoach trong 20 nam, véi dién tich qui hoach
14 233ha d6i v6i khu Da Phuéc va 276 ha ddi
v6i khu Phude Hiép (S6 TN&MT, 2009).

Logi cong nghé co khda ndng dp dung tai dia

phuong

Hién ¢ nhiéu cong nghé khac nhau dé xu ly
CTRDT, dé ap dung tai mot dia phuong nhat
dinh thi cong nghé phai dap &ng mot sb tiéu chi
sau: (1) tinh kha thi vé mat ky thuat: cong nghé
phai dugc minh ching hiéu qua va dia phuong c6
thé dap ung vé mat ky thuat; (2) cong nghé phai
dat hiéu qua vé méi truong: dat cac tiéu
chuan/qui chuan xa thai cia dia phuong; (3) Tinh
kinh té ciia cong nghé: tinh kha thi vé chi phi dau
tu, van hanh, bao tri va ngudn thu. Bén canh do,
can phai xét dén chi phi van chuyén. Nhu da trinh
bay & trén, v6i cong nghé hién dai nhu 16 dét, can
dién tich nho va han ché cac tac dong dén moi
truong thi ¢ thé xay dung ¢ gan khu dan cu nén
tiét kiém chi phi van chuyén. Nhu vy, néu chi

xét dén chi phi dau tu, van hanh va ngudn thu tir
san pham cua ban than cong nghé 1a khong hop
1y; (4) Cong nghé ap dung phai phu hop véi qui
hoach sir dung dat cua dia phuong.

Trong 4 tiéu chi trén, hai tidu chi dau 1a tiéu
chi sang loc s€ dugc danh gia trude khi dua vao
md hinh, hai tiéu chi con lai s& duge mo hinh tinh
toan va dua ra két qua.

Chi phi xw ly ciia cdc cong nghé

Chi phi xtir Iy CTRDT cua cac cong nghé khi
ap dung trong diéu kién cua Viét Nam da duoc
Kim Oanh (2012) tinh todn nhu trong bang 2.
Tong chi phi bao gdm: chi phi dau tu, van hanh,
béo tri va chi phi chon 14p phan chat thai khong
¢6 kha ning xir 1y bang coéng nghé lya chon.
Ngudn thu phu thugc vao timg cong nghé, tir ban
cac nguyén lidu tai ché dwoc thu hdi, compost,
biogas, dién, kim loai nang duoc thu hdi tir tro 10
dbt. Chi phi cua timg cong nghé phu thudc vao
cong sudt cua nha may dugc dau tu, cong suét
cao s& c¢6 chi phi xir Iy cho ting tan san pham
nho hon. Cong suat cua nha may dugc tinh toan
trong bang 2 trong khoang 100.000 dén
1.100.000 tan/nam, day la khoang cong suat phd
bién cia cac cong nghé trén thé gisi. O Viét Nam
hién nay, do dét dai sir dung cho muc dich xir ly
moi trudong duge nha nude cho khong nén chi phi
nay chua bao gém chi phi dat dai. Trong truong
hop néu dat dai khong dugc cho khong ma phai
tinh chi phi thi chi phi nay s€ dugc dua vao moé
hinh tinh toan nhu mét chi phi don vi trong tong
chi phi.

Bang 2. Chi phi xtr Iy CTRDT ¢ Viét Nam (Cong suét giao dong tir 100.000 — 1.100.000 tan/nim)

Pon vi tinh: USD/tdn CTR chwa phén logi

Ky hiéu | Céng ngh¢ Tong chi phi | Nguon thu | Chi phi da trir nguén thu
la Compost t hd thdi khi cudng buc, 21,2-33,1 13,2 8,0-19,9
1b  [Compost 1 kin, kiém soét tyr 26,2-421 13,2 13,0-28,9
dong
2a  [Kikhidang mé 25,3 -40,5 19,2 6,1-21,3
2b  Kikhi dang lién tuc 33,2-54,7 24,6 8,6-30,1
3a  |Lo dbt co thu hdi nang lugng 457 -58,6 34,3 11,4-24,3
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Ky hiéu | Céng ngh¢ Tong chi phi | Nguon thu | Chi phi da trir nguén thu
3b  |Lo a6t khong thu hdi nang luong| 38,6 - 49,3 0 38,6 - 49,3
4a B3 chon 14p hop vé sinh 20,0 - 28,0 13,9 6,1-14,1
4b  |Bai chon 14p sinh hoc 23,6 -33,4 17,9 57-155

Ghi chii: Ty \é doi tién vao thoi diém tinh todn (12/2009) la 18.500 VND/1USD.

3. MO HINH TO! UU HOA

1
1
Cacyéutbtac |
1

déng '

CAc yau ciu dé hya
chon cong nghé

1. Khéilugngva
thanh phén ‘
CTR '

) Céc cong nghé
' XL CTR

7 r - '
2. Chién lugc quoc \

~—

giavé QLCTR \
1

3. Céc qui dinh

M hinh t6i wu
chi phi

e Dia diém xay
dung nha may
o Loai cong nghé

Clia nha nudc )

=

o Chi phi/ san phdm

4. Thi truong:

duong van
chuyén, dién,

Thong sb nén tai dia

compsot, rac tai phuong:
ché, biogas v +2 khu XLCTR,
5. Co s6 ha ting: +9 CNXLCTR,

i

1

1

' + 24 quan,
1

1

" +5¢0ng suat
1

1

Hinh 1. Ciu trac ctia mé hinh.

Hinh 1 trinh bay cdu trac tong quat cia mo
hinh toan. Trong mo6é hinh MILP, XjvaYj la
nhitng bién s6. Xjila bién sé vé khdi lwong
CTRDT duoc van chuyén tir Quan i dén nha may
sir dung cong nghé j v6i cong sudt thiét ké t. Yjda
bién sé nguyén (0, 1, 2, 3 ...) thé hién sb luong
nha may sir dung cong nghé j v6i cong suét thiét
ké t duoc xay dung.

e Cic so ligu sir dung trong mé hinh

Hinh 2 tém tét cac thong s6 du vao va cac
két qua chinh thu dwoc sau khi van hanh moé
hinh. Chi tiét cac théng sé dau vao dwoc trinh
bay boi Kim Oanh (2012).

Khéi lwgng CTRPT

Tinh toan trén khéi luong w6t CTRDT chua
phan loai tai TOHCM. Vi khéi luong uée tinh
trung binh 3,6 tri¢u tAn/nim trong 20 niam qui
hoach (2012-2032).

Poan dwong van chuyén

Poan duong van chuyén CTRDT tir céac
Quan vé cac khu xur 1y dugc tinh bang doan
duong tir cac tram trung chuyén & cac Quan dén
khu XLCTR hoic bang gia trj trung binh cua cac
diém hen dén ting khu xir 1y. S6 liéu vé doan
duong van chuyén duoc cung cap boi Cong ty
Maoi truong DO thi.
Cong nghé XLCTR

Viéc lya chon cong nghé xir 1y CTR phu
thudc vao yéu cau cua dia phuong. Véi mé hinh
md phong nay, 8 cong nghé duoc dua ra dé lya
chon bao gom: (1) u compost ha, c6 thdi khi, (2)
i compost trong thung kin, kiém soat tw dong, (3)
u ki khi dang mé, (4) u ki khi dang lién tuc, (5) 16
d6t khong thu hoi nang luong, (6) 16 d6t ¢6 thu
hdi nang lugng, (7) bai chon 14p hop vé sinh, (8)
bai chon 14p sinh hoc. O cac nudc phat trién,
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thanh phan chat thai rin khong c6 kha ning phan bai chon 1ap nay dugc xem nhu cong nghé thir 9,
hay sinh hoc phai duoc chon 1ap trong mot bdi  nd s& xuat hién song song véi mot hodc nhiéu
chon 1ap riéng c6 tén goi Residue landfill. Loai cong nghé sau: compost, biogas va 10 dt.

G mdi guan (ngudn thai)
e Khéi luong xa thai ¢
ting diém hen/ tram
trung chuyén
O mbi khu XLCTR
e Dién tich dt
Puong van chuyén dén tirng
khu XLCTR
e Phi van chuyén:
VND/tan/km
e Doan duong (km) tir

ngudn xa dén khu
VI rTD

Cic thong sé diu vao

Ung véi mdi cong nghé xir
1y & timg cong suat khac
nhau:
«Chi phi déu tu
oChi phi vén hanh va bao
tri
eNhu ciu dit dai/chi phi
dat dai
«Can bang vat chat ciia
mdi cong nghé
e Loai, lugng va gia ban
ctia san pham tao

PR RS,

-

P Xiz
SO Quan: i

M0 hinh toan MILP (mix interger liner program)

Yj(
Khu x& Iy CTR (Khu 1 & 2)

(=1,2, .., 24)

Cong nghé xtr Iy j (= 1,2,....,18)
Cong suat t (t=1,2,...,5)

gy -

4 L

Cic quyét dinh dugc dua

ra:

e Noi di va noi dén cua
dong CTRDT vai khéi
lwong cu thé.

e O mdi khu xi Iy CTR
s& d& xuit cu thé tung
loai cong nghé xir ly
duoc lya chon véi cong
suét phu hop.

Cic két qua thu dwoc:

e Loaivacong suét ciia
cong nghé dugc lya
chon

e Tbng chi phi va chi phi
caa tirng hang muc (chi
phi van chuyén, dau tu,
van hanh, 1gi nhuan tir
bén san pham)

e S6 km van chuyén

e Luong dién san xuét
duoc

e Loai va lwgng san pham
tao thanh (compost,
biogas, chit thai tai
ché...)

e Dién tich dat can thiét.

Hinh 2. Tom tit cic thong sb dAu vao va két qua dau ra ciia mé hinh.
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Nhu cau vé dat dai
Dit str dung cho muc dich xay dung cac khu
xt ly CTRDT ¢ TpHCM dugc nha nude qui dinh
la cap mién phi. Nén trong truong hop nghién
ctru ndy, md hinh khong tinh todn chi phi mua
dét. Tuy nhién & cac trudng hop khac, gia dét co
thé dugc dua vao mo hinh dé tinh toan.
San pham tir cac cong nghé xir Iy CTR
San phim c6 thé 1a compost, biogas, dién,
nhiét, chat thai rin co kha nang tai ché, tro (néu
duoc tai ché), kim loai. Luong san pham duoc
tao thanh tng véi tung cong nghé sé dugc dua
vao nhu s6 lidu dau vao ciia mé hinh.
o (Cong thirc todn
Danh muc cac tap heop:
i €l={1,2,.., 24}= Tap hop 24 Quan Huyén;
j€Ji= {1,2,..., 9} = Tap hop 8 (+1) loai cong
nghé xir 1y c6 thé dau tu & Khu xur 1y 1;
j€Jo= {10,...,18} = Tap hop 8(+1) loai cong
nghé xir 1y c6 thé dau tu & Khu xu 1y 2;
te T= {1, 2, 3, 4, 5}= T4p hop cong suat co
thé dau tu cia cic cong nghé(5 cong
Suat/cong nghe¢);
Théng s6 tinh toan:
t; :Chi phi van chuyén tir Quan i dén nha
may xu 1y co cong nghé¢ j ( JEJ, UJ,)
(USD/tan);
ri  :Khéi lugng CTR & Quani (tan/nam);
fi :Chi phi ddu tu nha may sir dung cong
nghé j j(j € J; U J,) V6i cong sudt thiét ké t
(USD/nam);
biy :Chi phi vin hanh nha may st dung
cong nghé j j(j € J, U J,) V6i cong suét thiét
ké t (USD/tany;
nig  :Ngudn thutr nha may st dung cong
nghéj (j € J; U J,) VGi cong suat thiét két
(USD/tan);
li :Dién tich d4t ma nha may sir dung cong
nghéj (j € J; U J,)& cong suét t can (ha);

Vit :Cong sudt cia nha may s dung cong

nghé j va cong sudt thiét ké t (tan);

21, 2 :Tong dién tich cua Khu xtr 1y

1 va 2 (ha);

ki Ty 1é CTR bi loai bo tir qua trinh phan

loai cua nha may compost hoic biogas (25%

tong khdi lwong CTR hdn hop);

ko :Tylé CTR co kich thudc 16n bi loai bo

khoi 16 dét (10% tong khdi lugng CTR hdn

hop).

Nhiing bién s6:

Xijt: Khéi lugng CTR tir Quanidén nha may

sir dung cong nghéjung véi cong sudt thiét két

(tAn/nam).

Yji: Céc bién s6 nguyén (0, 1, 2, 3 ...): S6

lugng cac nha may st dung cong nghé j tng

VGi cong suat thiét ké t. Yjchi ra viéc mot nha

may s dung cong nghé j & cong suat t cd

dugc xay dung hay khong va c6 may nha may
twong ty nhu vay dugc xay dyng.

Pé dat dwoc muc tiéu giam thiéu chi phi van
chuyén va chi phi xtr Iy CTRDT cua thanh phd
thi cong thuc tinh todn s€ nhu sau:

Chi phi t6i thiéu dé xi ly CTRPT =
Dicr Xjej1 eer tijXije  +

Yiel Njej2 Lter tij Xije + Yjen ZtETfjt Y +
Ziel Zje]l ZteT bjt Xijt + Zje]z ZteTfjt Y}'t +
Ziel Zje]z ZteT bjt Xijt -

Yier Xjej1 Leer Xije  Mje —

Dier Njej2 Leer Xije  Mje +

(k1 Sier Zds Seer Xyge_ +

ko Yier X0=s Xeer Xijie ) by +

(ks Zier Ti20 Beer Xige +

ky Yier Xjt1s Xeer Xije ) bige}

e Nhiing diéu Ki¢n rang bujc

Pé mo hinh toan van hanh theo dung y d6
ctia nha quan 1y thi cac diéu kién bat budc phai
duoc xac 1ap. Trong trudng hop cta cua TpHCM,
cac diéu kién cy thé duoc dé cap sau day:

Diéu kién rang budc (1) yéu cdu toan bd
CTRDT cua cac Quan phai dugc thu gom va van
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chuyén hét dén cac nha may xur Iy/hodc bai chon
lap (yéu cau vé vé sinh moi truong)

Yien Dter Xije  + jejz Leer Xije
Vi € I(1)

Diéu kién rang budc (2) yéu cau khdi luong
CTRBT dugc dua dén timg nha may xir Iy phai
nho hon hodc bang cong suat thiét ké t ciia nha
may (tranh hién tugng qua tai tai nha may xt 1y).

Yiet Xije S VY \Vj €] U, VEET(2)

Diéu kién rang budc (3) va (4) yéu cau tong
dién tich dat sir dung cho tat ca cac cong nghé xu
1y va bai chon 14p & ting khu xtr 1y phai nho hon
hodc bang dién tich dat da duoc qui hoach cho
khu xir 1y d6 (tranh hién twong qua tai tai cac khu
xir 1y). Didu kién rang budc (3) yéu cau cho khu
xir 1y chét thai 1 (Khu Phuéc Hiép) va (4) yéu
cau cho khu xir 1y chét thai 2 (Khu Pa Phudc).

Yj=j1uter e Yie < 21(3)

Yj=jzuter e Yie < 2,(4)

Diéu kién rang budc (5) (6) yéu cau tong
khébi lwong CTR bi loai bo tir khau phén loai phai
nho hon hoic bang cong suat chon 1ap cua bai
chén 14p chét thai bi loai bo (residue landfill) &
khu xtr 1y 1 va 2. Khéi lugng chét thai bi loai bo
tir qua trinh phan loai cua nha may compost va
biogas 1a 25% tong khéi lwgng CTRDT déau vao
(k1=0.25) va khéi lwong CTR bi loai b6 tir cong
nghé 16 d6t 1a 10% tong khdi lugng CTRDT dau
vao (ko=0.1).

ki Yier X1 Deer Xije  +

ky Yier Z?:s Dter Xije < Yter Vor  Yor(5)

ky Yier Xj2o Yeer Xije  +

kZ ZiEI 2}113 ZtET Xijt < ZtET v18t Y18t(6)

Yji 1a s6 lugng nha may xir Iy bang cong
nghé j véi cong suit t duoc xay dung. Do d6 &
diéu kién rang budc (7) qui dinhYjla sé nguyén
khong am.

Yi =0,1,2,.. doivéimeij,t(7)

Diéu kién rang budc (8) va (9) yéu cau
CTRDT hdn hop khong duoc dua vao chon 1ap

4. KET QUA VA THAO LUAN

tai bai chon 1ap chét thai dugc loai bo sau qua
trinh phén loai & khu xir Iy 1 va 2.

Yier Xter Xior = 0(8)

Yier 2er Xizge = 0(9)

Diédu kién rang buoc (10) 1a yéu cau hién
nhién vé khéi luong CTRDT duoc chd dén cac
nha may xt 1y phai lén hon khong.

Xije = 0 déi véimoi i,j,T(10)

e Cic gid thuyét mé phong cic khd néing
c6 thé xdy ra ¢ TpHCM

TpHCM 1a mot thanh phd 16n véi mat do dan
cu cao va toc do phat sinh CTR ngay cang 16n da
dan dén mot thuc té 1a ngudn dat dai phuc vy
muc dich xir Iy CTRDT ngay cang han hep (So
TNMT, 2009). Do vay, lién quan dén dit dai, mo
hinh s& tinh toan va dé xuit phuong an cong nghé
t6i wu trong 3 gia thuyét sau day.

(1) Gia thuyét 1: dat dai khong han ché,
thanh phd dap tng day du dién tich dét theo yéu
cau xu 1y.

(2) Gia thuyét 2: dién tich dat dwoc qui
hoach nhu hién nay 14 267 ha ddi véi khu Phudc
Hiép va 233 ha ddi voi khu Pa Phudc, phai dwoc
sir dung dé xir 1y va chon 14p du trong 20 nam.

(3) Gia thuyét 3: du phong kha ning nha
nudc khong thé giai toa du dién tich nhu da qui
hoach (diéu nay thuong xay ra ¢ Viét Nam) ma
chi c6 50% dién tich so v&i ban dau duoc qui
hoach nhung van phai dap mg yéu cau la xi ly
va chén lap du luong CTRDT trong 20 nam.

Theo logic cho thiy véi dién tich dit sin co
nho hon thi mo hinh sé& chon lya cong nghé it ti€u
tén dat dai hon. Tuy nhién, viéc sit dung mé hinh
dé tinh toan s& cho biét gia tri cu thé 1a vai dién
tich dat nhat dinh, dé t6i wu hoa chi phi van
chuyén va xur 1y thi cong nghé nao nén duoc lya
chon va vé6i cong suit 1a bao nhiéu. Bén canh d6
md hinh ciing cung cap s6 lidu cu thé vé chi phi
cho tirng tin CTRPT duoc san xuét, lwong san
pham tao thanh... &ng véi tirng gia thuyét trong
thoi gian vai phat van hanh mo hinh toan.

Trang 18



TAP CHi PHAT TRIEN KH&CN, TAP 17, $0 M1- 2014

o Cong nghé xi ly va ty trong ting logi cong Cong nghé¢ xtr ly va cong suét cua tung nha
nghé dwgc mé hinh lwa chon dé t6i wu héa

chi phi

may dugc mo hinh lya chon ¢ tung khu xur 1y
duogc trinh bay trong bang 3 va hinh 4.

Bing 3. Cong nghé xir 1y va cong suét cia timg nha may dwgc mo hinh lya chon & tirng khu xtr 1y tng
Vi 3 gia thuyét.

Gt Khu xir 1y 1

Khu xir ly 2

1 | BCL sinh hoc (31%):

1.100.000 tan/ndm x 1 (bai chon ldp/nha may)300.000 tan/nam x 1

L U ki khi dang mé (8%):

+ BCL sinh hoc (61%):
1.100.000 tan/nam x 2
L BCL CTR bi loai bo:
100.000 tdn/nam x 1

2 - Uki khi dang mé (14%):
500.000 tdn/nam x 1

- BCL sinh hoc (30%):
1.100.000 tan/nidm x 1

- BCL CTR bi loai bo:

L U ki khi dang mé (56%):
500.000 tin/nam x 4

L BCL CTR bj loai bo:
500.000 tin/nam x 1

200.000 tdn/nam x 1
- BCL v¢ sinh (3%):
100.000 tan/nam x 1
- BCL CTR bi loai bo:
300.000 tin/nam x 1

100.000 tAn/nam x 2
3 | U ki khi dang mé (33%): L U ki khi dang lién tuc (14%):
500.000 tAn/nim x 2 500.000 tAn/nam x 1

L Lo dét thu hdi n.luong (50%):
600.000 tin/nam x 3

L BCL CTR bi loai bo:

300.000 tdn/nam x 1

Ghi chii: trong ngodc 1a ty 16 phan tram khéi heong CTRPT duwoc dp dung cong nghé.

Gia thuyét 1 khi dat dai khong l1a yéu t6 gioi
han, mo hinh chon céng nghé bai chon 14p sinh
hoc 1a cong nghé chii dao do cong nghé nay co
chi phi ré nhét trong 8 cong nghé lya chon. Gia
thuyét 2 khi dit dai dap ung ding theo qui hoach
ctia thanh phd, mé hinh da kién nghi thay thé mot
phan cong nghé phan huy ki khi dang mé thay
chd cho cong nghé bai choén 14p sinh hoc nhu
trong gia thuyét 1 do cong nghé phan huay ki khi
dang mé can it dat hon. O gia thuyét 3 khi dét chi
con mot nira so voi gia thuyét 2, mé hinh da dé
xuit thay thé mot phan bang cong nghé ki khi
lién tuc va cong nghé 16 d6t co thu hdi dién ning.

Pay 1a 2 cong nghé ¢ chi phi dt hon nhung can
it dat hon. Khu xtr Iy 2 gan cac ngudn xa hon khu
xu 1y 1, do d6 dé giam chi phi, khéi luong CTR
¢6 xu huéng chuyén nhiéu dén khu xur 1y 2 va dé
can bang voi dién tich dat thi xu hudng cong
nghé tén it dat s& duoc lap dat o khu xir 1y 2.

Két qua chay mé hinh cho thay khi dién tich
dat sin c6 giam (ang véi 3 gia thuyét dat dai 1, 2
va 3) thi mé hinh di thay d6i cong nghé tir cong
nghé bai chon 14p sinh hoc (gia thuyét 1) sang
cong nghé ki khi dang mé (gia thuyét 2) va sau
cung 14 cong nghé 16 d6t phat dién (gia thuyét 3).
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Hinh 4. Cong ngh¢ d& xuat tng véi 3 gia thuyét dat dai

Phan tich chi phi
Bang 4 trinh bay chi phi xur 1y thuan (chi phi
trir loi nhuan) va Hinh 5 trinh bay chi phi ttng

hang muc xir 1y &ng voi 3 gia thuyét dat dai cua
TpHCM.

Bang 4. Chi phi xir Iy thuan ung véi 3 gia thuyét dat dai

Gia thuyét
1 2 3

Chi phi theo ndm

. 474 49, 1.
(triéu USD/nam) 95 61.5
Chi phi theo tin
(USDI/tan) 13.3 13.9 17.2
Chi phi theo dau
nguoi trén ndm 5.0 5.2 6.5
(USD/nguoi/nam)

Ngudn thu ®Phivanhanh  Phidautw =Phivan chuyén

C
e
é o
2 T 148
EE I . .
5q 30 6.2 10.2
g 20 - o sm—--- oo 25 --
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G 10 +--  sm—=-= L e——— - --
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Gia thuyét 1 Gia thuyét 2 Gia thuyét 3

Hinh 5. Phan tich chi phi cho tirng hang muc xt 1y tng véi 3 gia thuyét dat dai

Pung theo dy doan, gia thuyét 1 (dién tich
dat khong gidi han) s& cho chi phi xur 1y thap nhat
va gia thuyét 3 khi dién tich dat bi han ché thi chi
phi xir Iy s& cao nhét. Tuy nhién, hiéu qua ciia mo
hinh d3 cho thdy méi lién hé giita chi phi xir Iy va
kha ning sin c6 dat dé xa ly CTRDT. So sanh

gitra gia thuyét 1 va 2 cho thiy chi phi thuin coa
gia thuyét 2 khong cao hon nhiéu so véi gia
thuyét 1 (khoang 5%, 13.9 >< 13.3USD/tan).
Didu nay cho thiy dién tich dit theo qui hoach
ctia thanh phd trong 20 nam (gia thuyét 2) gan
dap ung du trong truong hop lya chon cong nghé
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can dién tich dat I6n nhit (chi phi thudn s& nho
nhat). Trong khi d6, trong gia thuyét 3, chi phi xir
1y tang 24% (17.2 >< 13.3 USD/tan) cho thiy dét
dai 1a yéu té gi6i han va di lam ting déng ké chi
phi xir Iy CTRDT ciia thanh phé.
e San phdm tir céng nghé xir Iy CTRDT

San pham tao thanh tir cac cong nghé xir 1y
CTRDT la compost, khi sinh hoc, dién, nhiét va
chat thai tai ché. San lwong san pham tir cac cong

nghé dwoc d& xuét ing véi 3 gia thuyét nghién
ctru duoc tom tit trong bang 5. San luong cua
ting san pham dugc cong don tir tat ca cac nha
may xtr 1y & ca 2 khu xar 1y wng véi khéi luong
CTRDT trung binh can xir 1y 1a 3,6 triéu tan/nam.
V6i cac san luong san phim dugc md hinh du
béo ndy, cac nha quan 1y c6 thé duy tri ké hoach
tiéu thu san pham trong twong lai.

Bang 5. San lugng san pham san xuat ra tir cac cong nghé xa Iy CTRDT éng vai 3 gia thuyét nghién
cau tai TpHCM.

Pon vi/nam
. Gia thuyét
Loai san pham Don vi
1 2 3
Compost tdn 60* 10° 500% 103 340* 103
Khi sinh hoc m3 348* 10° 210* 10° 75* 108
bién kWh 0 0 581* 10°
Nhiét kWh 0 0 1,163* 10°
PE tan 9.6* 10° 80* 10° 54% 103
Nguyén liéu tai ché tan 5.4* 10° 45* 10° 31* 10°
Nhém (thu hdi tir tro 16 d6t) tan 0 0 1.6* 10°
Siét (thu hdi tir tro 10 d6t) tan 0 0 28* 10°

Luru ¥ Nang heong nhiét tir 6 dot duwoc sir dung dé tudn hoan lai khdu sdy giam am chat thai triede khi dot, khong

dwoc dimg dé ban.

San pham tao thanh trong gia thuyét 1 (khi
dat dai khong giéi han) cha yéu 1a khi sinh hoc tir
bai chon 1ap sinh hoc, trong khi ¢ gia thuyét 2
san pham tao thanh 1a khi sinh hoc, compost va
san pham tai ché tir cong nghé ki khi. O gia
thuyét 3 san pham tao thanh da dang hon, san
pham chu dao 13 dién va nhiét tir 1o dt. Khi sinh
hoc ¢o thé dugc dung dé san xuit dién va nhiét
v6i hé s chuyén déi 1a 1.9kWh dién va 3.8 kWh
nhiét/1m3 khi sinh hoc ¢6 ty 1& CHs 55%. O cac
nuéc nhiét doi, nhu cau nhiét chi phuc vu cac
hoat dong cong nghiép. Do dé, néu coéng nghé
nay dugc ap dung thi cac nha quan Iy can phai cé

ké hoach cu thé dé sir dung hiéu qua ngudn tai
nguyén nay.

Trong gia thuyét 2 cho hiéu qua thu hoi PE
tai ché cao nhat, khoang 80.000 tin/ndm. Theo s&
liu cung cdp boi Cong ty Vietstar (2011) thi
khéi lugng PE nguyén lidu dugc san xuat tir PE
tai ché chiém khoang 40% khéi lwong dau vao.
Do d6, luong PE nguyén liéu dwoc san xuit
khoang 32.000 tan/nim. Loi nhuin thu duoc tur
gia thuyét 3 cao hon nghién ciru 1 va 2. C6 nghia
1a, gia thuyét 3 nay ciing bi tac dong nang né hon
boi thi truong tiéu thu san pham (dién, nhiét,
compost, nhya tai ché).
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5. KET LUAN

Bai viét tap trung xdy dung va thir nghiém
md hinh toan da tiéu chi dé téi uu héa chi phi van
chuyén va xtr Iy CTRDT dudi tac dong cia cac
yéu t6 ky thuat, kinh té, xa hoi va méi truong.
Két qua cho thdy mé hinh toan van hanh tdt co
hiéu qua cao trong viéc so sanh va danh gia hiéu
qua cua hé théng quan IyCTRDT. M6 hinh toan
cung cap cac s6 ligu/thong tin vé: (1) phan bo van
chuyén CTRDT tir 24 Quan Huyén vé cac khu xur
Iy CTRDT va dén timg nha may xtr Iy mot cach
hiéu qua nhét; (2) Lya chon cic cong nghé xir ly
phi hop, xéc dinh cong xuét va dinh vi nha may
xir 1y & tang khu xir 1y; (3) phén tich chi phi van
chuyén, chi phi dau tu, van hanh, ngudn thu tir
san pham va chi phi chon 14p cac chat thai loai b6
tir qua trinh phan loai hogc tro tir 1o dét. M6 hinh
dé van hanh voi thoi gian cho két qua nhanh
(trong vai phuat), d& hiéu chinh hozc bd sung theo
diéu kién cuia dia phuong hodc theo yéu ciu cia
nha quan ly.

Dé t6i uu hoa chi phi van chuyén, mé hinh
dé xuat xay dyng cac nha may ng dung cong
nghé xir 1y ton it dat nhu cong nghé 1o dbt ¢ khu
xtr Iy gan ngudn xa thai (khu xir 1y 2) va lya chon
cong sudt vira du véi dién tich dat da duoc qui
hoach trong 20 ndm. Nguoc lai, ¢ khu xir 1y xa

nguon thai, md hinh d& xuat lya chon loai cong
nghé c¢6 chi phi thip (can nhiéu dat) nhu cong
nghé bai chon 14p sinh hoc.

Néu chi lya chon cong nghé dua trén chi phi
thi cong nghé bai chon 1ap sinh hoc 1a lya chon
dau tién, tiép theo 1a cong nghé ki khi dang mé va
chi phi cao nhat 1a cong nghé 10 dbt khong thu
hoi nang lugng, cac cong nghé con lai nam &
gitra. Néu cin ctr trén nhu cau dat dai sir dung dé
lya chon cong nghé thi cong nghé 1o ddt 1a wu
tién dau tién, tiép theo 1a cong nghé ki khi dang
lién tuc, va sau cung la cong nghé bai chon 1ap vé
sinh. Do d6, can nhic dé giam thiéu chi phi trong
diéu kién dat dai da duoc qui hoach sin (khong
thé mo rong), moé hinh da chon lya cung lic
nhiéu cong nghé bao gom: bai chon 1ap sinh hoc,
ki khi dang mé va 16 @6t c6 thu hoi niang luong.

Két qua cua gia thuyét 2 (1a gia thuyét mo
phong diéu kién cia TPHCM hién nay) thi
TPHCM nén dau tu cong nghé u ki khi dang mé
(70% tong khéi lwong CTR) va cong nghé bai
chén 1ap sinh hoc (30%) dé xir Iy CTRDT trong
20 ndm t6i. Cong nghé 10 @6t c6 thu hdi ning
luong s& 1a lya chon tiép theo néu xay ra gia
thuyét nha nuéc khong thé qui hoach du dién tich
dat nhu da du kién.
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ABSTRACT

The multi-decision support model is
developed and demontrated to minimise the cost
of transport and treatment of municipal solid
waste under the effected of socio and
environment. The tool is simple, easy to upgrade
to fit with the local condition, easy and fast
running (some minutes). The model is used to
compare the operation of MSW system if there
are some changes in impact factors. The results
of model show: (1) the distribution of amount of
MSW from sources to treatment plants, (2) the

selected treatment technologies, its capacity and
location, (3) cost analysis of transport, treatment
of MSW and the income. In the current situation
of HCMC (case study 2), the model proposed 2
treatment tecnologies in 20 years planning, called
bath anaerobic digestion technology and
bioreactor landfill, with the treatment amount of
70% and 30%, respectively. In case of the
planned land for treatment zone is not reached as
case study 2, incineration technology will be a
good choice.

Keywords: Municipal solid waste, modelling, solid waste treatment technology, transport and treatment
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