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Tém tit. Cong nghé dbt chat thai dé thu hoi nang lugng dugc xem 1a phuong phap tiém ning trong xir Iy
réc thai, tuy nhién hiéu qué tan dung nhiét khong cao v6i ngudn rac thai sinh hoat & Viét Nam c6 ham luong
hitu co cao (60 - 70%) va nhiét tri thap (4500 — 6000kJ/Kg). Trong nghién ctru nay, ngudn rac duge xem
nhu mot loai nhién lidu, anh hudng ciia 4m dau vao va thanh phan chat hitu co va vo co dén nhiét tri va
hiéu qua sir dung nhiét cua rac dugc danh gia. Két qua cho thy, khi thanh phan hitu co trong rac giam tir
65,8% con 43,6%, nhiét tri thip ting 1én 1,44 1an tir 5432 kl/kg dén 7839 kJ/kg, so véi mau rac ban dau.
Trong khi d6, néu tach ra dugc khoang 80% hitu co thi nhiét tri rac ting 1én dén gan 10.000kJ/kg. Hé sb
khong khi thira giam tir 1,8 xudng 1,5 ciing 1am tang nhiét d6 1én 120°C. Két qua chi ra khi d6 4m ban dau
12 37,8% giam 25,8%, thi cong suat nhiét ting 1én 4,7%. Khi d6 rac con khoang 10% thi nhiét do buong dot
s& tang 1én 1én 60-70°C. Két qua dat dugc 1a co sé dé xac dinh dong nhiét dé xac dinh can bang vat chat va
ning lwong trong xir 1y rac thu hoi nhiét.

Tir khéa. rac hitu co, rac thanh ning lugng, nhiét tri rac, thanh phén rac, rac thai sinh hoat

1 GIOITHIEU

Sy gia ting dan sb, phat trién kinh t& va tbc d6 d6 thi hoa nhanh din dén phat sinh ngudn chat thai ran do
thi 16n, luong chit thai rin phat sinh toan cau udc tinh 1én dén 2 Gt chit thai mdi nam [1]. V6i lwong phat
thai 16n va thanh phan phirc tap sinh ra hang nam, diéu nay anh huong dén méi truong ty nhién, chat lugng
cudc sbng, sirc khoe cong dong, va kinh té - xa hoi [2]. Theo sé liéu théng ké [3], ndm 2021, dan sb Viét
Nam trén 97 triéu nguoi, xép thi 3 trong khu vyre Dong Nam A. SO lugng phat sinh cht thai rin sinh hoat
12 35.624 tin/ ngay, va 28. 394 tan/ ngay tai khu vuc do thi va ving nong thon Viét Nam, twong tng [4]. Vi
Vay, cac g1a1 phap xtr ly nguon réc thai phat sinh mot cach bén vimg can duoc nghién ctru k§. Tai Viét Nam,
chat thai ran hién nay c6 thé duoc 1 sinh hoc tao phan bon hitu co, tao vién nhién liéu, chén lap, hodc dt
chay c6 thu hdi ning lu0’ng [5]. Trong d6, vin d& xir 1y rac thai tan dung nhi¢t & Viét Nam dang dugc chu
trong phat trién. Mot sb dia phuong da xiy dung nha may dién rac (Can Tho, Ha Noi) [6], va di vao trién
khai xay dung cac nha may dién rac (Tam Sinh Nghia, Vietstar — TP HCM), cac dia phuong khac ciing dua
ra cac dé nghi vé ddt rac phat dién. Cong nghé d6t chit thai dé thu hdi nang luong duoc xem 13 phuong
phap tiém ning trong xir 1y rac thai, tuy nhién do thanh phan hitu co trong rac thap (50 — 60%), va nhiét tri
thap [4,7], din dén cong nghé nay tén nhiéu chi phi, va yéu cau k¥ thuat cao trong lap dit va van hanh [5,
8-9]. Din dén viéc xay dung cac nha may d6t rac gip kho khian do dic thu cua rac tai Viét Nam 14 nhiéu
hitu co (1&n dén 60 — 70%) va d6 4m ngudn ban du. Vi vay, trong nghién ctru ndy, rac nhiéu hiru co duge
xem nhu mot loai nhién liéu cho cho san xuét nang luong. Anh huong cta thanh ph?m hitu co, va d6 4m
ban dau ctia rac dén nhiét trj va thanh phan chay cta rac dugc danh gia, nhim 1am co so cho viée dua ra
phuong an xt 1y rac tan dung nhiét mot cach hiéu qua dé phat dién.

2 VAT LIEU VA PHUONG PHAP

2.1 Co s6 tinh toan

Trong nghién ctru nay, cac dai luong dic trung can thiét trong nhién liéu ran gdm thanh phan nguyén td
nhién liéu va nhiét tri thap dugc xac dinh bang cac cong thirc (1) — (8) bén dudi. Thanh phan nguyén to
nhién li¢u (kg/kg) bao gom céac-bon (C), hydro (H), nitrogen (N), oxy (O), luu huynh (S), d6 tro (A), va do
am (W). Chuyén do6i thanh phan nhién liéu tir miu 1am viéc (Iv) sang thanh phan nhién liéu & mau kho (k)

© 2024 Truong Pai hoc Cong nghiép Thanh phé H6 Chi Minh


mailto:nguyenthanhquang@iuh.edu.vn

Tdc gia: Nguyén Thanh Quang

va mau chéy (ch), duoc xac dinh theo cac cong thirc (1) — (2). Réc trudc khi ddt duge tich mot phan hiru
co va vo co theo so d6 Hinh 1. Dua vao dac tinh dau vao cia cuia rac, xac dinh dac tinh rac dau ra va thanh
phan rac hitu co twong tng. Cong thirc tinh doi gitra cac thanh phan nhién li€u dugc xac dinh nhu sau:

Xk = Xi(1/(1-Ww)); (1)
Xeh = X|V(1/(1-A|V-W|v)) = Xk(ll(l-Aw)); (2)
X 1a dai dién cac thanh phﬁn nguyén t trong nhién liéu C, H, N, O, S; %

Khi nhién liéu rac dugc cau thanh tir nhiéu thanh phan riéng gdm cac nguyén tb co gia tri khac nhau thi
thanh phan nguyén t6 cta rac s€ dugc tinh tir cac thanh phan riéng, theo cong thirc (3)

Y =Yigi @)
Trong d6: Y, Yi: Thanh phan nguyén t6 ciia rac va thanh phén thir i trong rac, kg/kg; gi: ti 18 khéi luong cua
thanh phan thtr i trong rac, %kl.‘. Y la dai dic:en cacnguyénto C, H, N, O, S, A, W, tuong trng. Nhiét tri thap
(LHV) dugc tinh theo thanh phan nguyén t0, st dung cong thirc Mendeleep (kJ/kg) [10]
LHV=((340.C+1250.Hy+110.(Sy-Ow))).100-25.(9.Hy+W)y).100; 4)
Nhiét tri cao (HHV) duoc xac dinh tir cong thire (5) [10].
HHV = ((340.C,+1250.Hy+110.(Sw-Ow))).100; (5)
Sau khi giam d6 4m W tir W1 xudng W2, khéi lugng rac giam tir G1 xudng G2 theo cong thirc:
G2 = G1.(100 - W1)/(100 — W2) (6)
Cong suét nhiét c6 ich dwa vao budng dbt dé sinh hoi:
Q=(G/t).LHV; kW ©)
Trong d6: t: thoi gian (s); G: khdi luong (kg).

Nhiét do chay ly thuyét co thé tinh gan dung theo cong thirc (8) (gia thiét cac ton that bang 0, bo qua nhiét
vat 1y ctia khong khi).

tit = Q/(Gkn.Cin), °C (8)

Gin: khoi lwgng khoi sinh ra, kg/s; Cyn: nhiét dung riéng khoi, kJ/(kg.K)

Tach mot phan hiru -
CcO va vo co Rac tach ra dot

Réc ban dau
Rac hitu co

v

Chét vo co

Hinh 1. So dd tach rac ban diu
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2.2 Dic tinh ngudn rac ban dau tai Viét Nam

Thanh phan cua rac thay doi theo dia phuong, ving mién [6]. Trong nghién ctru nay, thanh phan thé cta
rac dugc st dung nhu Hinh 2, rac ban dau c6 ti 1¢ hitu co cao chiém 65,8%. Béang 1 trinh bay thanh phén
co ban cua rac biéu dién & cot 1 va 2, trong do phﬁn hitu co dugc chia thanh 4 loai 6 4 dong dau. Béi voi
mdi thanh phan, d6 4m va do tro clia ric da dugc nghién ciru va thay doi trong 1 khoang nhét dinh, theo tai
ligu [11 12]. Tuy nhién, gia tri trung binh dugc st dung trong nghién ctru, thé hién ¢ 0cot 3,4 (Bang 1) Ung
v6i moi thanh phan co ban, da c6 nhiéu nghién ctru dé xac dinh thanh phan nguyén t6 cua ching & mau kho
[11,12]. Tw gia thiét ti 16 tach hitu co va vo co ra khoi rac, co thé tinh duge thanh phan nguyén td va nhiét
tri ctia rac con lai dé ddt va hiru co tach ra, st dung cac cong thire (1) - (8) dé xac dinh cac dai luong lién
quan.

10,9%

m Hiu co
18,3% m Nilong -nhya
Chéat chay khac

m Vo co

5,0%
65,8%

Hinh 2. Thanh phén rac sinh hoat truéc tach hitu co [6]
Béng 1. Thanh phan co ban trong rac thai

Thanh phin trong rac thai T(ly:) & Po am, % z?;)sgt;g

1) (2 3 4
La ciy + co 10,00 40 73
Thirc an thira 15,00 65 45
Rau thira 22,80 85 45
Hoa qua thtra 18,00 80 4.2
Nhya 5,00 1,7 0,6

Gidy 6,50 6,23 11,8
Gd 3,20 35 7,2
vai 3,20 10 0,4

Cao su 0,50 11 15,0

Da 0,50 11 10,0
Chat chay duogc khac 4,40 15 6,3

kim loai 0,80 3 90,5

Thuy tinh 1,40 2 98,9

Chét tro khac 8,70 20 100,0

Cong 100

3 KET QUA VA THAO LUAN
3.1  Anh huwéng ti 1¢ hiru co tach ra dén thanh phan nhién liéu ric

Thanh phan nguyén t6 ban ddu cua rac duoc cho nhu trong Bang 2 voi thanh phan cacsbon, hydro, oxy,
nito, luu huynh, d¢ tro, va d6 am lan luot 1a 18,02%, 2,27%, 15,77%, 0,574%, 0,086%, 11,25%, va 52,02%
teong ung. Thanh phan nay tuong ttng vaéi cong thirc phan tir: CeHo 0803,937No,16450,0108. So sanh véi tai ligu
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[13] rac c6 cong thirc CeHos035No.28S02 hoic theo tai lidu [14], cong thic gan dung cta rac thai hitu co
néu bo qua cac thanh phan nho 1a CeH1004. Nhiét tri thip (LHV) va nhiét tri cao lam viéc (HHV) cia rac 1a
5432 kJ/kg, va 7244 ki/kg, tuong tng. Trong truong hop, thanh phan hitu co, chat tro, kim loai, va thiy
tinh duoc tach ra lan lugt 1a 65%, 30%, 90%, 80%, thanh phan cia rac con lai gom 43,6% hiru co, 34,7%
chat chay khéc, 12,2% vé co, va 9,5% nilong — nhua (Hinh 3). So véi ban dau, lwong hiru co dugc giam tir
65,8% xubng con 43,6%, thanh phan 4m con lai 38,96%. Céc thanh phin nguyén t cta rac tach ra dé dbt
dugc thé hién trong Bang 3. Nhiét tri thap 1am viéc ciia mau sau khi tach dat dwoc 7839 kJ/kg, nhiét tri cao
dat 9452 kJ/kg. Do d6, khi lwong hitu co con 43,6%, nhiét tri thap cua rac dot ting 1én 1,44 1an so véi rac
ban dau. Cong thirc thanh phan twong Gng cua rac sau khi tach 1a CsHs 5403 ,85No,136S0,0001.

Bang 2. Thanh phan nguyén t6 cta rac ban dau

Phin tich nguyén to Gia tri (%)
Céac bon (CV) 18,02
Hyrdo (H") 2,27
Oxy (O") 15,77
Ni-to (N") 0,574
Sunfua (S") 0,086
D6 tro (AV) 11,25
Do am (WV) 52,02
Nhiét tri thap (kJ/kg) 5432
12,2% m Hou co

m Niléng -nhya
Chét chay khac
m Vo co

34,7% -
43,6%

9,5%
Hinh 3. Thanh phan rac sau tach hitu co

Bang 3. Phan tich thanh phan va phan tich nguyén t6 ngudn nhién liéu rac thai sau tach

Phin tich thanh phin Gia tri (%)
Htru co 43,6
Ni 16ng — nhya 9,5
Chat chay khac 34,7
Vo co 12,2
Phén tich nguyén t6 Gia tri (%)
Céc bon (CV) 23,98
Hyrdo (H") 2,84
Oxy (OY) 20,58
Ni-to (NV) 0,64
Sunfua (SV) 0,10
Do tro (AY) 12,91
Do am (WV) 38,96
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| Nhiét tri thap (kJ/kg) | 7839 |

Trong truong hop, ham lwong 4m trong nhién liéu rac cao (W" = 74,52%, trong Bang 4), nhiét tri thap cua
nhién lidu sé& 1 2255kJ/kg. Néu hiru co khd (W" = 0), thi nhiét tri thip tang 1én LHV = 4.418kJ/kg, nhu vay
néu dem ddt hitu co 4m dé tan dung nhiét thi nhiét cua no sinh ra da tiéu tbn 50% cho viéc 1am bdc hoi chat
am ngay trong hitu co va phan nhiét c6 ich chi con lai 50%. Thanh phan nguyén tb hitu co tach ra cho trong
Bang 4. Cong thirc thanh phan hitu co tach ra dugc xac dinh 1a CsHio, 38104 133N0,226S0,0151. Trong trudng hop
ti 1€ hitu co tach ra khoang 80% hitu co thi nhiét tri rac tang len dén gan 10.000kJ/kg, trong dwong voi
nhiét tri rac ctia cac nudc phat trién, noi da phan loai rac tai nguon.

Bang 4. Thanh phan nguyén t cta hitu co tach ra

Phén tich nguyén to Gia tri (%)
Céc bon (CV) 11,40
Hyrdo (HY) 1,64
Oxy (OV) 10,47
Ni-to (NV) 0,50
Sunfua (S") 0,08
Do tro (A") 1,38
Do am (W") 74,52
Nhigét tri thap (kJ/kg) 2255

= Tilé rac con lai

Théng s6 thanh phan réc con lai, %

30 o
=8 Tilé hitu co trong rac
20 PO 4m rac sau tach
10 . Nhiéttrirac sau tach x 100, ki/kg
0
0 10 20 30 40 50 60 70 80

Tilé hitu co tdchra, %

Hinh 4. Thanh phén rac theo mirc do tach hiru co

3.2  Anh huéng ciia dd 4m rac dén nhiét tri va cong suit nhiét

Véi rac d tach ra c6 thanh phan nguyén t6 nhur trong Bang 3, thay d6i do am cuia rac, c6 thé xac dinh duoc
su thay d6i nhiét tri thip va nhiét do chay 1y thuyét nhu trén Hinh 5 (tinh cho 2 gia tri hé s6 khong khi thira).
Két qua cho thiy, khi d6 4m rac sau tach khoang 39 - 40%, néu giam tiép dwoc d6 4m khoang 10% thi s&
tang nhi¢t do buéng d6t 1én 60-70°C. Néu hé s6 khong khi thira giam tir 1,8 xudng 1,5 cﬁng lam tang nhiét
dd 1én 120°C. Ap dung cac cong thirc (4), (6) - (7), tinh cho rac da tach ra c6 thanh phan nguyén t6 nhu
trong Bang 3, néu giam duoc do 4m cua rac thi cong suat nhiét dua vao budng ddt s& ting 1én. PO am ban
dau 1a 37,8% giam 25,8% (giam 46,5%), thi cong suat nhiét ting 1én 4,7% (xem Hinh 6). Do d6, khi giam
ham luong 4m dau vao, luong rac vao budng dét giam nhung cong suat nhiét lai ting 1én.
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Hinh 5. Anh huéng cta d6 4m nhién liéu rac dén nhiét tri thap va nhiét d6 chay 1y thuyét
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Hinh 6. Anh huéng cta d6 am rac dén do ting cong suat nhiét khi str dung rac

4 KETLUAN

Cong nghé d6t chét thai dé thu hdi nang lugng duge xem 1a phwong phép tiém ning trong xir 1y rac thai,
tuy nhién hi€u qua tn dung nhiét kh6ng cao voi ngudn rac thai sinh hoat & Viét Nam, do boi ham lugng
hitu co cao (60 - 70%) va nhlet trj thap (4500 — 6000 kJ/kg). Bai bao trinh bay nghién ctru cic anh hu0’ng
cta ti 1¢ tach hiru co va d6 am dau vao ciia rac dén thanh phan va nhiét tri cua réac. Két qua Cho thay, khi
thanh phan hiru co trong rac giam tir 65,8% con 43,6%, nhiét tri thip ting 1én 1,44 1an so v&i mau rac ban
dau, tir 5432 kJ/kg dén 7839 ki/kg. Trong khi d6, néu tach ra dugc khoang 80% hitu co thi nhiét trj rac ting
1én dén gﬁn 10.000kJ/kg. Bo am rac sau tach khoang 39-40%, néu d6 &m khoang 10% thi s& tang nhiét do
budng ddt 1én 60-70°C, do d6 cong suat nhiét budng ddt tang 1én. He s6 khong khi thira giam tir 1,8 xudng
1,5 ciing 1am tang nhiét d6 1én 120°C. Két qua chi ra khi d6 4m ban dau 1a 37,8% giam 25,8%, thi cong sut
nhiét ting 1én 4,7%. Két qua nghién ciru 14 co so dé tinh qua trinh chay, xac dinh khong khi, khéi dé thiét
ké budng ddt va 10 hoi qua nhiét, sir dung nhién lidu rac trong thuc té. Thém vao d6, két qua tinh toan cac
thanh phan nguyén t6 va nhiét tri thdp cua hitu co tach ra la co s dé xay dung phuong an xir 1y hitu co,
gitip tinh toan dugc cin bang vat chat va ning lugng trong qua trinh xay dung phuong an xir 1y rac. Phan
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hitu co dugc tach ra dé xu 1y riéng thi s& c6 loi hon vé mat dau tu h¢ thong dot rac phat dién va néu giam
duoc am cua rac trudce khi dot thi tang duoc cong suat nhiét cia rac thai.
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STUDY ON CHARACTERISTICS OF MUNICIPAL SOLID WASTE IN VIETNAM FOR
ENERGY APPLICATIONS

NGUYEN THANH QUANG

Faculty of Heat and Refrigeration Engineering, Industrial University of Ho Chi Minh City
Corresponding author: nguyenthanhquang@iuh.edu.vn

Abstract. Waste-to-energy technology, which recovers energy, is considered a potential method for waste
treatment. However, the efficiency of heat utilization is not high with the source of municipal solid waste
in Vietnam, which has a high organic content (60-70%) and low calorific value (4500-6000kJ/kg). In this
study, the waste source was considered as a fuel, the influence of the input moisture and the composition
of organic and inorganic matter on the calorific value and the heat use efficiency of the waste were
evaluated. The results showed that when the organic content in the waste decreased from 65.8% to 43.6%,
the low heating value increased by 1.44 times, from 5432 kJ/kg to 7839 kJ/kg compared to the original
waste sample. When the organic matter could be separated by 80%, the waste heat value would increase to
about 10,000kJ/kg. The excess air coefficient decreased from 1.8 to 1.5, increasing the temperature to
120°C. When the initial moisture of 37.8% decreased by 25.8%, the thermal capacity increased by 4.7%.
When the MSW’s moisture is about 10%, the temperature of the combustion chamber will increase to 60-
70°C. The obtained results could be used for determining the heat flow for the municipal solid waste to
energy applications.

Keywords: organic waste, waste to energy, waste heating value, waste analyse, municipal solid waste
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