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Tom tit:

Hién nay, lu’o‘ng chit thai rin (CTR) sinh hoat phat sinh ngay cang l(rn, tinh chat ngay cang phu’c tap, datra yeu cu
phai phat trién nang lwe xir ly/tai ché au sirc gidi quyet cac van dé vé moi truwong. Tai nhiéu quoc gia trén thé gidi,
cong nghé khi hoa CTR do thi dang dwgc ap dung rong rii. Cong nghé nay vira tao ra san pham giau khi nhién lleu,
vira han ché suw hinh thanh cac hop chit dioxin va mdt lwgng I6n SO _va NO , giip giam chi phi lam sach sau khi dét.
Bai viét danh gia tiém nang ung dung cong nghé khi hoa phuc vu cong tac xiwr ly CTR, giup tao ra nang lwong va cac
san pham cin thiét, gop phan thuc day tang truéng kinh té.

Tir khéa: Chit thdi, chit théi rin, cong nghé khi héa, nhién ligu thay thé, xir Iy.

Chi sé phén loai: 1.7

Gidi thiéu

Theo s6 liéu thong ké, nim 2007 tong lwong CTR sinh
hoat phat sinh ¢ cac d6 thi trén toan quéc 1a 17,682 tén/ngéy,
dén nam 2010 14 26,224 tan/ngay, tang trung binh 10% mdi
nam. Dén nam 2014, khoi lugng CTR sinh hoat d thi phat
sinh khoang 32 tin/ngay; chi riéng tai Ha Noi va TP Ho Chi
Minh khéi lugng phat sinh 1a 6,420 tin/ngay va 6,739 tan/
ngay; ting trung binh 12% mdi nam [1].

Tur khi Luat Bao vé méi truong ra doi, Chinh phu da ban
hanh nhiéu quy dinh nhiam quan 1y CTR sinh hoat trong cac
d6 thi. Trong d6 c6 nhitng chinh sach wu tién phat trién cac
hé thong thu hoi nang lugng tir CTR nhu Dé dn “Phat trién
ngénh cong nghié€p moi tru(‘mg Viét Nam dén nam 2015,
tam nhin nam 2025” (Quyet dinh s6 1030/Qb- TTg ngay
20/7/2009) nham phat trién cac nha may san xuét dién tir
CTR sinh hoat, tuy nhién van chua thé trién khai do hiéu
qué vé kinh té khong cao. Nhimng dy 4n xdy dung nha may
dién tir CTR sir dung cong nghé ciia nude ngoai doi hoi von
dau tu rat 16n, khong mang lai loi nhuan ngay, kha ning thu
hdi vén thuong kéo dai tir 10 dén 20 nam va sinh loi thap.
Nguyén nhan la do céc cong nghé xtr Iy CTR nay khong phu
hop voi dac diém va tinh chat CTR sinh hoat cta nudc ta.
Do d6, viéc nghién ctru phat trién cong nghé khi hoa CTR
phu hop véi diéu kién, hoan canh & Viét Nam 1a van dé cép
thiét [2]. Trong khudn khd bai bao nay, cic tac gia s& xac
dinh céac dac tinh déc trung cua CTR sinh hoat ¢ Viét Nam,
ddng thoi danh gia cac thong s6 anh hudng dén viée khi hoa
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CTR nham thu dugc hdn hop khi co nhiét trj cao, gilip ting
hiéu qua xu ly CTR sinh hoat va tan thu nang lugng lam
nhién lidu thay thé.

Noi dung va phuong phap nghién ciiu
Thanh phén va tinh chit CTR

Thanh phan CTR: Nghién ctru st dung s6 lidu vé thanh
phén CTR ciia mot s6 khu chén 1dp CTR 16n tai Ha Noi, Hai
Phong, Hué, ba Ning, TP HO Chi Minh va Bic Ninh (dugc
téng hop trong Bao cio mdi truong qudc gia 2011 - CTR
[3D.

Tinh chdt cia CTR: Céc tinh chat dic trung cia CTR
nhu khi lugng riéng, 6 4m, thanh phan nguyén td, nhiét tri
ctia CTR db thi duoc tinh toan trén co sé cac tinh chat dic
trung cua timg thanh phan trong hdn hop CTR phat sinh &
cac bai rac néu trén [3-5].

Phwong phap nghién ciru

Dé danh gia anh huong ctia cac thong sé kha ning sinh
khi cia CTR, nhom nghién ciru di xay dung hé thong thiét
bi khi hoa theo nguyén 1y tang ¢ dinh - khi di tir dudi lén
(Updraft Gasifier) va thiét bi khi hoa lién tuc voi toc d6 khi
hoéa CTR khoang 13 kg/h; thé tich budng nap chira 40-50
kg, do d6 hé théng khi hoa c6 thé hoat dong lién tuc trong
vong 4-5 h (hinh 1).
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Abstract:

At present, the amount of waste generated is increasing,
and its nature is more and more complex, which arises
the need to develop the capacity of waste processing/
recycling to solve environmental problems. In many
countries around the world, urban solid waste
gasification technologies are being used extensively.
These technologies have both created gas-rich products
and limited the formation of dioxin compounds and
a large amount of SOx and NOx, which reduces the
cost of cleaning after burning. This paper assesses
the application potential of a gasification technology
for waste treatment, which helps generate energy and
essential products, contributing to the economic growth.
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A) Thiét bi khi hoa thi nghiém.  B) Md hinh thiét bi khi hoa lién tuc.

Hinh 1. Thiét bi khi héa trong phong thi nghiém.

MO hinh khi hoéa quy mé pilot dugce xay dung trén co s&
nghién ctru cac thiét bi khi hoa pho bién thé gigi (16 khi hoa
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tang ¢ dinh dong khi di 1én - updraft fixed-bed gasifier, 10
khi hoa tang cb dinh dong khi di xubng - downdraft fixed-
bed gasifier, 10 khi hoa tang soi - Fluidized bed gasifiers,
khi hoa plasma - Plasma gasifiers [6-11]). V61 mo hinh nay,
chung t6i khao sat anh huong cua cac yéu t6 (nhi€t do khi
hoa, ty 1¢ duong lugng khong khi, ham dm dén thanh phan
khi téng hop, nhiét tri ciia hdn hop khi tong hop, d6 chuyén
hoa cacbon va hiéu suat chuyén hoa nhiét cta khi tong hop),
tir 46 danh gia cac thong s6 lién quan dén kha ning sinh khi
ctia CTR nhim tang hidu qua xir Iy va thu dugc hon hop khi
6 nhiét tri cao nhét.

Léy miu

Khi st dung

cim bién nhigt

Ccira ly tro
Hinh 2. S6 d6 hé théng phan tich khi trong phong thi nghiém.

Trong so dd hinh 2, khi tao ra tir thiét bi khi hoa duge
chuyén qua xyclon tach bui, roi qua thiét bj trao dbi nhiét
dé ngung tu hic in, ddu va khi khong chay. Tiép dén, dugc
dan toi binh chira khi dé tich trit va mot dau dan sang thiét
bi loc truéce khi hit vao thiét bj phan tich khi dé xac dinh
thanh phan khi. Khi tong hop chii yéu bao gom CO, CO,,
CH, va H,, nén cac tac gia su dung thiét bi do khi da nang
GAS 3 IOOP SYNGAS-NDIR dé xac dinh thanh phan.

Két qua nghién ciiu va thae luan
Thanh phan ciia CTR sinh hoat

Trén co s¢ dit 1i€u thu thap dugce tir Bdo cdo mdi truong
qudc gia vé CTR [3], tién hanh tong hop, phan tich dit liéu
va phan loai thanh phan CTR tai cc bii rac 16n trong pham
vi ca nude. Két qua phén tich dugc thé hién trén hinh 3 va 4.

Tir hinh 3 ¢6 thé thiy, CTR hitu co 1 thanh phan phd
bién nhat & tit ca cac bai rac, chiém khoang 55-77% tong
luong phe thai, tiép dén 1a cac loai phé thai d& chay nhu
gidy, g0, nhya, cao su chiém khoang 15-30%. Thanh phan
kim loai chi chiém mot luong rat nho 0,25-1,5% do hau hét
céc chét thai tai ché duoc thu thap trude khi tap Kkét tai céac
khu vuc chén lap nay.
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Hinh 3. D4 thj biéu dién thanh phan CTR.



Thanh phén thé hién trong hinh 4 cho thay, CTR c6 kha
nang phan huy sinh hoc chiém phan 16n nhat, tiép theo la
chat d& chay va khong chay. Nhu vay, ty 1&6 CTR chira ning
luong cao tai Ha Noi 1a trén 85% va tai TP Hb Chi Minh 1a
trén 94%, cho thay viéc img dung cong nghé khi hoa véo tan
thu ning lugng dé xir Iy CTR 1a rat kha thi.
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Hinh 4. Ty I& CTR chay va khéng chay tai Viét Nam.
Tinh chit ciia CTR sinh hoat tai Viét Nam

Khéi lugng riéng ciia CTR c¢6 thé x4c dinh tir thanh phan
CTR, khi luong riéng, ham 4m dic trung trong cac thanh
phan (kh01 luong riéng trung binh cia CTR bang tong cua
tich so giita phan tram khdi lugng thanh phan nhan véi ty
trong dac trung cua timg thanh phan [4, 5]). Két qua phan
tich trong bang 1 cho thdy, ty trong khdi va khdi lugng riéng
cua CTR d6 thi Viét Nam kha 16n do chira lugng CTR hitu
co 16n, nén viéc khi hoa cac thanh phan d& chay dé tan thu
nang lugng s& lam giam dang ké khong gian cho bii chon
lap.

Bang 1. Khéi lugng riéng va ty trong khéi ciia CTR.

<

Hii Phong Hii Phon Hue ba .‘meg TPHCM  TPHCM  Bic Ninh
Bii rdc (Nam (Xuin (Trang (Pinh Vﬁ)g (Thuy (Hoa (Pa (Hiép (thi tran
Som) Som) Cit) Phwong) ~ Khanh) ~ Phwic)  Phudc) H)

Khii lngng riéng (kg/m’) 4191 488 4106 493 563 M0 4193 487 426

HaNgi  HaNji

Ty trong khoi (kg/m) 1932 2460 199,1 213 2402 2384 202,5 1974 2077

D) am ciia CTR 1a théng s6 hitu ich dé tinh toan ham
luong nang luong trong chat thai, kich ¢ bai chon lap va
cac yéu cau lién quan téi qua trinh thu gom, van chuyen chat
thai. D6 am duogc thé hién dudi dang phan tram khoi lugong
u6t hodc phan trim khdi lwong vat lidu kho. Do 4m cua
CTR dai dién cho thanh phan khong chay dugc ciia CTR va
1a thanh phan khéng mong muén trong CTR, nd lam ting
khéi lugng nhién liéu ma khong lam tang nhiét tri cua nhién
liéu [4, 5]. P am trung binh tai mot sb bai rac 1on & nude
ta dugc thé hién trong bang 2, cé gia tri to 42-56% do su
c6 mat cta chat thai hitu co va chat déo hodc bao bi 4m bén
trong.

Bang 2. P9 4m clia CTR tai cac bai rac Ién.
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Tir thanh phan nguyén té dic trung, két hop voi ty 1é
kho cua tung loai CTR [4, 5], ta tinh duogc ty 1€ cac nguyén
t6 trong CTR (bang 3). Tir ham lwong cacbon va nito co
thé x4c dinh duoc hiéu sudt cua qua trinh 0 ky khi. Trong
d6 ngudn cacbon 1a ngudn ning luong cung cap cho vi sinh
vat va nito lam ting su phét trién ciia vi sinh vat. Ty 16 C/N
(Cacbon/nito) tdi wu cho qua trinh xtr 1y ky khi CTR hitu co
1a tir 20-30. Néu ty 1& C/N cao thi qua trinh tiéu thu nito cia
vi khuan sinh methane 1am giam kha ning sinh khi. Ty 1&
C/N thip gay ra sy tich tu ammoniac, dan dén tang pH, khi
gia tri pH vuot qua 8,5 s€ lam ngd doc vi khuén, sinh khi
metan. Ngoai ra, ty 1¢ C/N vugt ra ngoai gioi han tur 8-30
s& sinh ra nhiéu khi CO,. Ty 1é C/N’tai cac bai rac ’1('m trong
ca nudce nhin chung déu >30, khi tién hanh chén 1ap s€ phat
thai nhiéu khi CO, hon so v6i viéc su dung cac cong nghe
khac [8].

Bang 3. Ty & C/N tai cac bai rac I6n trong ca nudc.

 HANGi  HAN)i  HiiPhong  HiiPhong Hué BiNing TPHCM  TPHCM  BicNinh
Nguyénto  (Nam (Xudn  (Trang (Pinh (Thity (Hoa (Pa (Hiép (thi tran
Som)  Som)  Cif) Vii) Phuong)  Khinh)  Phwdc) Phuée)  H)
c 312 282 318 314 318 305 28 3,0 278
H 73 71 73 74 81 76 79 78 68
0 450 46,1 448 457 516 489 51,1 489 399
N 09 08 10 11 09 08 09 09 08
J 01 0,1 0,1 0,1 02 02 01 0,1 02
Tro 155 17,7 150 143 75 120 72 94 2%5
TYECN 335 36,0 04 282 364 383 369 387 46

Nhiét tri cua CTR 1a thong ) quan trong nhat thé hién
kha ning thu hdi nhiét cta chit thai. Chat thai c6 nhiét
lwong thap hon 800 kcal/kg (3349,4 kJ/kg) thi can phai bd
sung thém nhién liéu dé dét chay. Nang lugng cua phé thai
phu thudc vao thanh phﬁn hon hop va do am. Do d6, CTR
¢6 nhiét trj cao va do am thap c6 kha niang thu hoi nhiét cao.
Néu CTR c6 nhiét tri tir 11-17 MJ/kg thi duoc sir dung lam
nhién li¢u tai tao goi 1a RDF (refuse derived fuel). Gia tri
nhiét tri cia CTR trong nghién ctru nay duogc tinh toan va
thé hién trong bang 4 cho théy, gia tri nhiét tri tr 13,9-15,8
MlJ/kg tinh theo khéi lugng kho va tor 2,5-5,2 MJ/kg tinh
theo khéi luong u6t [4, 5, 12].

Bang 4. Nhiét tri cta CTR trén co s6 khoi lugng uct.

Bic Ninh
(thi tran

HiNji HAN)i HiiPhing  HaiPhong Hué DiNing TPHCM  TPHCM
Nhit trj (Nam  (Xuin  (Tring (Dinh (Thity (Hoa (ba (Hiép

Som)  Som)  Cit) Vi) Phuong) ~ Khanh)  Phudc) Phute) Hi)
L, (k‘.l/kg) 1548 13888 15552 15,176 14,088 14177 14216 14,880 15,822
(dry basic)
y
i (kJ'/kg) 12094 10860 12610 12,182 10810 11,035 11,142 11,837 12815
(dry basic)
HHV(M.J/kg) 6451 5203 6,706 6,178 3968 4780 4,988 5618 6,902
(wet basic)
LHV(kJ./kg) 47 3645 504 4535 2509 3036 3443 4028 5,176
(wet basic)

WiNji  HaNgi  HiPhing . Hué  DiNig TPHCM TPHCM  BicNinh
Biife  (Vam (Ko (g TN gl R @ (i (bt
, @nnvy (o (i , o i
s Sm) i Phong) Kiinh)  Pheo)  Phuio) K
Bodm () 466 M5 HM B w0 W o6 4% 4
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LHV : Nhiét tri thdp; HHV: Nhiét tri cao.
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Cic yéu té anh hwong t6i khd néing sinh khi

Anh hwong cua nhiét do lyhl’ hoa toi kha r}dng sinh khi:
Nhiét d6 khi hoa la thong s0 quan trong nhat doi voi kha
nang sinh khi tong hop tir qua trinh khi hoa CTR, anh hudng
dén sy can bang cua cac phan tng hoa hoc. Trong nghién
curu nay, nhiét do khi héa dugc khao sat tur SOQ dén 700‘iC.
Ty 1€ duong luong khong khi 13 0,4. Thanh phan san pham
khi theo nhi¢t dd dugc thé hién trong hinh 5.
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Hinh 5. Do thi anh huéng nhiét do khi héa dén thanh phan khi.

700 750

Céc phan Gng hoéa hoc xdy ra trong qua trinh khi hoa:

C+H,0=CO+H, -132 kJ/mol (1
CH,+H,0=CO+3H,  -206 Kj/mol @)
C+C0,=2C0 -173 kJ/mol 3)
C+0,=C0, +393 kJ/mol ()
CH,+2H,0=CO,+4H, -165 ki/mol )
C+120,=CO +110 kJ/mol (6)

Nong d6 khi H, sinh ra trong khoang tir 35-44%, tang
nhe khi nhiét do kh1 hoa tir 500 dén 550°C, va tang rat it
trong khoang nhiét d¢ tir 550 dén 700°C, nong do CH, giam
khi ting nhiét d6. Nong do CO tang lén dang ké kh1 nhiét
do khi hoa tang, trong khi nong do CO, giam. Nhiing thay
d6i nay 1a do sy chuyén dich can bang hoa hoc cta cac phan
ung hoéa hoc xay ra trong qua trinh khi héa: Nhiét d6 cao
s& wu tién tao thanh cac san phim trong cic phan mg toa
nhiét va phan hily cac chit phan tng trong cac phan tng thu
nhiét. Khi tong hop sinh ra 1a két qua cia mot loat cac phan
ung hoa hoc xay ra trong qua trinh khi héa (phan ung (1)
dén (6)) [13, 14]. Do d6, mdi quan hé giira nhiét d6 va ham
lwong khi trong hdn hop khi hoa ¢6 thé duoc giai thich nhu
sau: Khi tang nhiét d9, ham lugng CH, giam do cac phan
{rmg thu nhiét (2) va (5) vu tién lam giam ham lugng chat
phan tGng. Nong dd H, sé tang lén do cac phan tmg thu nhigt
(2); (3); (5). Nong do CO s¢ tang Ién do cac phan tng thu
nhiét (2); (3) va (4) chiém wu thé hon phan tmg téa nhiét (6).
Mic du phan tng thu nhiét (5) giai phong CO,, nhung ndng
do CO, lai giam xudng khi nhiét do tang lén. B1eu nay la do
phan ung thu nhiét (3) chiém wu thé hon, phan tmg chuyén
dich vé phia bén phai khi tang nhiét d¢ phan ung cho nén
ndng d6 CO ting va ndng do CO, giam.

Anh huwong cua n]zi.ét do khi hoa t(f{i nhiét tri ciia hon hop
khi: Nhiét tri cia hon hop khi c6 thé duge xac dinh thong
qua thanh phan khi theo cong thtc sau [4, 13, 14]:
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LHV = (119950.4 x ns, + 10103,9 x nco + 500093 x ncw,) x V (kI/Nm?)

Trong do, n,, n., 0y, 12 s6 mol ctia cac loai khi trong
khi tong hop, V 1a the thh khi téng hop (m?). Ta c6 thé thiy,
nhiét tri LHV phu thudc vao n6ng d6 khi c6 kha nang chay.
Nhiét tri ctia hdn hop khi ting theo nhiét do tir 500-650°C
(dat gia tri cuc dai khoang 5000 kJ/m?) va sau dé gan nhu
khong d6i tir 650-700°C (hinh 6).
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Hinh 6. Do thi anh huéng nhiét do khi héa téi nhiét tri hdn hgp
khi.

Anh hwong nhiét do toi hiéu sudt chuyén hoa nhiét va
chuyén héa cacbon: DO chuyén hoa cacbon va hiéu suat
chuyén hoa nhiét cia CTR c¢6 xu hudng bién thién gan
gidng nhau khi thay doi diéu kién nhiét do khi hoa [4, 13,
14]. B thi hinh 7 cho théy, c6 su gia tang 1o rét trong hi¢u
suat chuyén hoa nhiét ciia hdn hop khi tong hop, tir 2431
dén 5234 kJ/kg CTR tai nhiét do trong khoang tir 500 dén
650°C. Hiéu suat chuyén héa nhiét cuc dai 1a 5234 kJ/kg tai
nhiét do 650°C, va sau d6 hau nhu khong dbi. Khi tang nhiét
d0, cang nhiéu carbon trong CTR tham gia phan tmg, lam
tang lugng carbon chuyén vao trong khi tong hop. Tai nhiét
d6 650°C khong con cacbon trong CTR chuyén hoa vao khi,
nén hiéu suét chuyén hoa g?m nhu khong ddi tai nhiét do
650-700°C. C6 thé thay rang nhiét do phu hop cho qua trinh
khi héa voi duong lugng khong khi 1a 0,4 1a 650°C.
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Hinh 7. Anh huéng nhiét do téi hiéu suat chuyén héa nhiét va
dd chuyén héa cacbon.

Anh huwong ty 1é dwong lwong khéng khi dén kha nang
sinh khi: Ty 1& duong lugng khong khi 1a ty s gitra lugng
khong khi dwa vao v6i luong khong khi can thiét dé dét
chay hoan toan [4, 9, 11, 14]. C6 thé xac dinh duoc 3 diéu
kién khac nhau: Dt chdy hoan toan tao thanh CO,, khi hoa
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hoan toan tao thanh CO va ddt chay mot ph?m taora CO, va
CO. Trong nghién ctru nay, ty 1€ duong lugng khong khi dao
dong tir 0,2 dén 0,8 , nhiét @6 khi hoa 600°C.
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T+ 1¢ dwomg hrong khéng khi

Hinh 8. D6 thj anh hudng ty 1é& duong lugng dén thanh phan khi.

D4 thi hinh 8 cho thay, khi ting ty 1¢ dwong luong khong
khi thi ham Iugng khi H, giam xubng. Ham luong CO, va
CO tang nhe khi ty 1¢ duong lugng khong khi ting tir 0,2
dén 0,5 va sau d6 ham lugng CO giam trong khi ham lugng
CO, lai tang lén. Ham luong CO dat cuc dai 1a 26% v6i ty
1€ duo‘ng lwong 14 0,5. Piéu nay c6 thé giai thich bai phan
ung (4) va phan tng (6) cua cacbon véi oxy: Ham lugng
CO, va CO tang khi ty 1¢ duong lugng con thap, khi ty 1¢
du’orng luong du cao phan tmg (4) s& chiém vu thé hon phan
g (6) (vi khi ty 1¢ duong luong cao s& c6 nhiéu oxy trong
10 phan tmg, 6 loi cho phan tmg oxy hoa), diéu nay s& lam
giam ham lugng CO, tang ham luong CO,. Noéng d¢6 CH
cling giam thap dan khi tang ty 18 duong luong khong khi.

4

Anh hueong 1y 1é deong lwong khong khi dén nhiét tri hon
hop khi: Theo d6 thi hinh 9, nhiét tri LHV giam dang ké khi
tang ty 1¢ duong luong khong khi. LHV 16n nhat 1a 4974
kJ/Nm® voi ty 1¢ duong lugng khong khi 1a 0,2. Nhiét trj
LHV cta hdn hop khi tong hop s& giam khi ting ty 16 duong
luong khong khi, diéu nay c6 thé giai thich bang phan ung
oxy hoa (4) va (6) lam giam néng d6 khi chay, dac biét 1a sy
gia ting nong do N, trong khong khi dua vao s€ cang lam
giam nhiét tri ctia hon hop khi.
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Hinh 9. Anh hudng ty & duang lugng téi nhiét tri hén hgp khi.
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Anh hwéng ty 1é dwong lwong khéng khi dén hiéu sudt
chuyén héa nhiét va cacbon: Theo @6 thi hinh 10, hiéu suét
chuyén hoa nhiét cia CTR ting 1én khi ty 1¢ duong luong
khong khi ting, dat hiéu suit chuyén hoa nhiét 16n nhat 1a
4124 kJ/kg tai ty 1¢ duong luong khong khi khoang 0,5 va
nhiét d6 600°C, sau d6 c6 xu hudng giam khi tiép tuc ting
ty 1& duong lwong khong khi. Piéu nay 1a do khi ty 1¢ duong
luong khong khi tang, phan ting téa nhiét (4) va (6) dugc uu
tién hon, s& cung cap thém nhiét cho ving phan hity va khi
hoa. Tuy nhién, nhiét tri ciia hdn hop khi tong hop s& thap
hon do phan ng oxy hoa (phdn ung 4) sinh ra CO, nhiéu
lam gidm nong d¢ khi chay.
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Hinh 10. Anh huéng ty Ié duong lugng t6i hiéu suit chuyén héa
nhiét va cacbon.

Anh hwéng ciia ham am dén kha nang sinh khi: D6 4m
ctia CTR sinh hoat tai Viét Nam rat cao (khoang 43-56%)
[4, 5], do d6 can phai nghién ctru anh hudng ciia dd 4am CTR
dén ndng d6 khi tong hop tir qué trinh khi hoa CTR. D6 am
thay d6i bang cach thay doi ham lugng kho. Ty 1é duong
lwong khong khi thay dbi tir 0,2-0,8 & nhiét do khi hoa lan
luot 12 500, 600 va 700°C. P 4m cua CTR dua vao thiét bi
khi héa 1an lugt 1a 5%, 20% va 30%.

Theo db thi hinh 11a, dd 4m cao dan dén nhiét tri LHV
ctia khi tong hop cao hon tai ty 1& duong lwong khong khi
thap (dudi 0,5) voi nhiét do khi hoa 1a 500°C. Diéu nay ¢
thé giai thich bang phan tmg (1) va (2); khi ting luong H,0
s& thuc ddy phan ng theo chiéu thuan. Két qua lam ting
CO va H, va cai thién LHV cua khi tong hop. Khi ty 1¢ nay
tiép tuc tang, tac dong cua do am theo hudng nguoc lai, tic
1a d6 4m cao hon, ddn dén LHV giam. Diéu nay chi yéu la
do sy gia ting hoi nudc 1am pha loang hdn hop khi tong hop
va su gia taing CO, (phan tng (4) va (5)). Xu huéng tuong
tu ¢ hinh 11b va hinh 11c¢, nhié¢t dg khi hoa cang cao thi anh
huéng ciia d6 4m t6i cai thién khi tong hop cang thap.
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Hinh 11. Db thj anh huéng do 4m dén nhiét tri hdn hop khi
tai: 500°C (A), 600°C (B) va 700°C (C).

Trén d6 thi hinh 12, khi ty 1& duong luong khong khi
tang 1én 0,5, nhiét do 600°C, hiéu suit chuyén hoa nhiét
gﬁn nhu tuong tu nhau ¢ cac do 4m khac nhau. Khi nhiét do
khi hoa tang 1én 700°C, nhiét tri LHV cua khi téng hop tai
d6 4m 30% thap hon so v&i d6 4m 5%. Nhiét trj 1on nhat 1a
6800 kJ/Nm? tai d6 am 20% (700°C, 0,2). D6 4m cao thi can
nhiéu nhiét hon dé béc hoi, do d6 d6 4m thap hon thi thuan
loi hon. Diéu kién nhiét d6 cao va ty 1¢ dwong luong khong
khi thp s& lam tang nhiét trj LHV cua khi tong hop tai do
am nhét dinh. Tuy nhién, su gia tang do am sé& lam LHV cao
& nhiét do thip (dudi 700°C). Mit khac, n6 1am ting nhu ciu
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nhiét ctia qué trinh khi héa do sy bc hoi nude.
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Hinh 12. D thi anh hudng d¢ 4m
nhiét.
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Anh hiong cia tac nhdn khi héa dén kha nang sinh khi:
Tac nhan khi hoa c6 tac dong dang ké dén hiéu qua cua hé
thdng khi hoa va thanh phan khi tong hop. Trong cong nghé
khi hoa thuong su dung mét trong cac tdc nhan khi hoa la:
Khong khi, oxy, hoi nuéc va CO, ¢ thé thic day qué trinh
khi hoa [11, 15].
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Hinh 13.
hoéa.

Nhiét tri ca hon hgp khi khi thay ddi tac nhan khi

Khi str dung khong khi lam tdc nhan khi héa, do ty 1¢
njto trong khong khi cao nén ty 1¢ khi N, trong hon hop khi
tong hop kha cao, chiém khoang 32% khoi luong hon hop
khi kho, 1am giam nhiét tri cia hdn hop khi tong hop nén
nhiét tri hdn hop khi thap (5 MJ/Nm?). Trong trudng hop
st dung tac nhan khi héa la oxy dugc lam gia‘lu O, chiém
khoang 80%), ty 1€ khi N, trong hdn hop khi tong hop giam
xuong con khoang 20%, lam nhiét tri ctia hon hop khi ting
1én 8 MJ/Nm?. Tuy nhlep, vi¢c tach va lam giau khi O, trong
khong khi doi hdi nhu cau nang lugng cao, tang chi phi. Tac
nhan khi héa 1a hoi nudc s& thu duge hdn hop nhiét tri cao
nhat khoang 14,5 MJ/Nm?, diéu nay 1a do sy gia ting dang
ké ham lugng khi chay H,, CO, CH, (hinh 13).
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Nghién ctou da dua ra cac phuong phap xéac dinh, tinh
toan déc tinh dac trung cho CTR sinh hoat. Tt d6, tinh toan
duoc cac thong s6 co ban cuia CTR tai cac bai rac 1on ¢ Viét
Nam. Céc tac gia cling da khao sat anh hudng cua nhiét do
khi hoa, ty 1¢ dwong lugng khong khi, ham am dén thanh
phan khi tong hop, nhiét tri cuia hdn hop khi téng hop, do
chuyén hoa cacbon va hiéu sudt chuyén hoa nhiét cua khi
tong hop. Két qua nghién ciru c6 thé tom tit nhu sau:

- Nhiét do cao s& 1am ting nhiét tri cia hon hop khi, ciing
nhu hiéu suét chuyén hoa nhiét va do chuyén hoa cacbon.
Nhiét d6 khi hoa phu hop trong hé théng khi hoa 1a 650°C
voi ty 1€ duong lugng khong khi 1a 0,4.

- Ty 1¢ duong lwong khong khi cao lam ting d6 chuyén
héa cacbon, nhung lai 1am giam nhiét tri cia hdn hop khi
téng hop. Hiéu suit chuyén hoa nhiét tang 1én va dat cuc
dai, sau d6 giam xudng khi ty 1& duong lwong khong khi
tang. Ty 1¢ duong lugng khong khi phu hgp cho phan tng
khi héa CTR 12 0,5 v6i nhiét d6 600°C.

-bo 4m cao khong cai thién qua trinh khi hoéa, cling nhu
khong lam ting nhiét tri ctia hdn hop khi tong hop tir qua
trinh khi héa CTR.

- Tac nhén khi héa lam thay d6i thanh phan hdn hop khi
chay, ddn dén lam thay d6i nhiét tri hn hop khi. Trong cong
nghé khi hoa, tic nhan khi hoa 1a hoi nudc sé thu duogc hon
hop khi héa c6 nhiét tri cao nhat do lam ting nong do khi
chay H, va giam dugc nong do khi tro N, trong hdn hop khi.

Két qua nghién ctru c6 thé dua ra hudng dan tinh toan
khi hoa CTR d6 thi dé c6 thé thu dugc hdn hop khi c6 nhiét
tri cao nhat, tang hiéu qua qua trinh xir Iy CTR va tan thu
nang luong 1am nhién liéu thay thé.
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