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(54) PHUONG PHAP NAP NGUYEN LIEU THO VAO TRONG LO CAO

(57) Sang ché d& cap dén phuong phap nap nguyén lidu thd vao trong 10 cao ma co thé cai
thién kha nang phan @ng va ha thap ty 18 tic nhan khir trong 16 cao. Phuong phap nap, cho
m6i 1an nap, nguyén liéu tho cua 1o cao vao trong 10 cao bang cach st dung mang quay bao
gbm: nguyén liéu tho cua 10 cao chira nguyén li€u quang va than cde, nguyén lidu quing
chua it nhat mot loai duoc chon tir nhém bao gom quang thiéu két, vién va tang quang,
trong sb nguyén li€u tho cua 16 cao dugc nap cho moi lan nap li¢u, 10% theo khoi luong
hodc 16n hon la céc vién c6 tinh axit, trong s6 than coc duoc nap cho mdi 1an nap li¢u, tur
60% dén 75% theo khdi luong duge nap ¢ dang 16p hdn hop gdm than cdc va nguyén lidu
quang, va phan con lai tir 25% dén 40% theo khdi luong 13 than cbc duoc nap chi ¢ dang
than coc.
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Linh vie ki thuit dwoc dé cap

Sang ché dé cap dén phuong phap nap nguyén lidu tho vao trong 10 cao bang cach

nap nguyén liéu tho vao trong 10 véi mang quay.
Tinh trang k§ thuit ciia sang ché

~ Trong nhitng nim gin day, d6i véi viéc ngin ngira sy néng 1én toan cau, c6 nhu
cau lam giam phat thai CO,. Trong nganh cong nghiép thép, 10 cao lam phat sinh khoang
70% sy phét thai CO», va do d6 c6 nhu ciu 1am giam su phat thai CO» tir 16 cao. Viée
giam thiéu CO> trong 10 cao c6 thé dat duoc bang cach giam luong cua tac nhan khi

(nhu than cde, than nghién min, va khi tu nhién) dugc st dung trong 10 cao.

Hon nita, cting v6i nhu cdu ngdy cang tang ddi véi thép, viée sir dung cac vién
c6 tinh axit (trong d6 ty 1& thanh phan ctia CaO (% theo khéi luong) trén SiO» (% theo
khéi lugng), CaO/SiOz, 1a 0,5 hodc nhd hon) tang 1én do né gitp dé dang cho viéc san

Xuat.

Céc vién ¢6 tinh axit ndy 1a di dugc biét dén 12 c6 kha nang khtr kém trong 16 cao
va cac dic tinh néng chay kém & nhiét d§ cao, va do d6 1am suy giam dic tinh khir va
kha ning thAm khi trong 10 cao (tham khao tai li€u: N. Fujii et al., "Tetsu to hagane",
Japan Iron and Steel Institute, 1968, Vol. 54, No. 12 (1968), pp. 1241-1259 (Tai liéu phi
sang ché 1)).

Do d6, khi st dung c4c vién c6 tinh axit, cAn phai cai thién kha nang khir va kha
ning thim khi cua ching va ngén vi¢c gia ting lugng tic nhan khir dugc st dung.

Vé van dé nay, da biét ring viéc tron than cde vao trong céc 16p quing dé cai
thién kha ning chéng thim trong viing cb két 1a ¢6 hiéu qua, va cic phuong phéap khac

nhau dé tron than céc vao trong 16p quing da dugc bao cao.

Vi du, tai liu JPH03211210A (Tai liéu séng ché 1) mé ta viéc nap, trong 16 cao
khong chudng, than cdc vao trong phéu chita quing ma ndm & phia xudi dong trong sb
céc phéu chtra quiing, tao 16p than cdc 1én trén quang & bang tai, va nap quing va than

cbc vao trong thung chira ¢ dinh 16 va sau d6 vao trong 16 cao thong qua mang quay.
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Ngoai ra, tai li€u JP2004107794A (Tai liéu séng ché 2) mo ta viéc luu trit riéng
quing va than cdc trong thiing chtra & dinh 16 va tron than cbc va quing trong khi nap
chiing ddng thoi dé tao ra ba mé cing lic: mé ding cho than cc dugc nap, mé ding dé

nap chu yéu than céc, va mé dung dé nap hdn hop.

Hon nita, d& ngan hinh dang ctia ving ¢ két tr& nén khéng on dinh trong qué
trinh van hanh 10 cao, ngin viéc giam ty 1& sir dung khi gan ving trung tAm, va cai thién
d6 dn dinh van hanh va hiéu suét nhiét, tai liéu JPS59010402B (Tai liéu sang ché 3) mo
ta phwong phap nap nguyén liéu thd vao trong 10 cao ma nhd d6 tit ca quing va tit ca

than c6c dugc nap vao trong 10 cao sau khi dugc tron.

Ngoai ra, tai liu JPH07076366B (Tai lidu sang ché 4) mo ta, 13 phuong thic dat
dugc hi€u qua cai thién kha néng phan ing bai than cbe hdn hgp, viéc tron than cbe ¢6
kha ning phan tng cao vé6i quing c6 kha niang khir JIS thip dé 1am cho quing c6 kha
ning phan tng thip phan tng v6i hiéu sudt cao, nhd d6 cai thién kha nang phan ung
trong 10 cao.

Ngoai ra, tai lifu WO2013172044A (Tai lidu sang ché 5) mo ta viéc nap tir 60%
dén 75% theo khéi lugng cua téng lwgng than cbe duge nap vao trong 10 cao & dang 16p
hén hop gbém than cc va nguyén liéu quing, trong khi dé lai than cdc véi lugng ndm
trong khoang tir 25% dén 40% theo khéi lwong du6i dang céc khe than cbce, do d6 loai
b6 su suy giam vé kha nang thAm khi vén 1 diu dwoc quan tAm trong trudng hop ma
nguyén liéu quing va than cc duoc nap & dang 16p hdn hop vao trong 10 cao.

Danh sach tai liéu trich dan

Tai liéu sang ché

Tai liéu sang ché 1: JPH3211210A
Tai lidu sang ché 2: JP2004107794A
Tai liéu sang ché 3: JPS59010402B
Tai lidu sang ché 4: JPH07076366B
Tai lidu sang ché 5: W02013172044A

Tai liéu phi sang ché
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Tai lidu phi sang ché 1: N. Fujii et al., "Tetsu to hagane", Japan Iron and Steel
Institute, 1968, Vol. 54, No. 12 (1968), pp. 1241-1259

Ban chét ky thuit ciia sang ché
Vén dé k¥ thuat

Nhu da dé cap & trén, cac vién c6 tinh axit [a d& duoc biét dén 12 co kha nang khir
kém trong 10 cao va cac dic tinh nong chdy kém & nhi€t 4§ cao, va do d6 gly ra su suy
giam kha ning khir va kha ning thdm khi trong 16 cao (tham khao Tai liéu phi sang ché
1). Do do, khi céc vién c6 tinh axit dugc st dung, can phai cai thién kha nang khir va
kha ning thdm khi clia cac vién c6 tinh axit, trong khi ngan chin viéc gia ting luong tac

nhan khtr dugc st dung.

Nhin chung, khi nhin vao phan bén trong ctia 16 cao, khi luu thong d& dang trong
ca phan tdm va phan ngoai vi, trong khi dong khi thuong kém lwu thong & phan giita.
Piéu nay tao ra sy phan b6 dong khi theo huéng ban kinh cua 10 cao. Do do, theo su
phan bd dong khi, cin phai kiém soat ty 16 tron than cde va viéc bd tri theo hudéng ban
kinh ctia c4c vién c6 tinh axit.

Tuy nhién, c4c Tai liéu sdng ché tir 1 &én 3 chi d& xuét phuong tién dé tron than
cbe vao trong cic 16p quing, va khong thé hién ro rang su phan bb ty 18 tron than cde
dugc wu tién theo huéng ban kinh ctia 10 cao. Ngoai ra, Tai lidu sang ché 4 chi mé ta
kha ning phan ting cla than cbc va quing va kich c& hat ti da, va khong xéc dinh rd
rang ty phan trén wu tién cia than cde va quing hodc phan bb dugc wu tién theo huéng
cta 0. Hon nita, trong Tai liéu sang ché 5, khong xem xét dén viéc st dung céac vién c6

tinh axit.

Do do, khi st dung céc vién c6 tinh axit can phai x4y dung méi cach bd tri phu

hop va viéc phan b than cdc hdn hop trong 16 cao.

Do d6, ¢6 thé hiru dung khi d& xuét phuong phép nap nguyén liéu thd ma c6 thé
cai thién kha nang phan tng trong 10 cao va dat duge viéc giam hon nita vé ty 16 tac
nhén khir bang cach, tip trung vao sy phan bb dong khi trong 10 cao nhu da dé cap ¢
trén, tron lwong 16n than cde & vi tri 6 it dong khi va nap cac vién c¢6 tinh axit v4i kha

ning phan g thap trong 16 cao theo cach hiéu qua.

Gidi phap cho van dé
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Cu thé, cac d4u hiéu chinh ctia sang ché 1a nhu dugc mb ta dudi day.

1. Phuwong phap nap, cho mdi 1an nap, nguyén liéu thd cta 16 cao vao trong 16 cao
bang cach sir dung mang quay, trong d6 nguyén liéu thd cia 10 cao chtra nguyén liéu
quing va than cdc, nguyén liéu quing chira it nht mot loai dugc chon tir nhém bao gdm
quing thidu két, vién va tang quing, trong sé nguyén liéu tho cua 16 cao duge nap cho
mdi 1an nap, 10% theo khdi luong hodc 16n hon 1a céc vién c6 tinh axit, trong s6 than
cbc duge nap cho mbi lan nap lidu, tir 60% dén 75% theo khdi luong dugc nap & dang
16p hdn hop gdm than cbe va nguyén liéu quing, va phan con lai tir 25% dén 40% theo

khdi lwong dugc nap chi & dang than cc.

2. Phuong phép nap nguyén liéu thd vao trong 16 cao theo muc 1, trong d6 cho
mdi 14n nap, nguyén liéu quing duoc nap theo hai mé sao cho: mé thir nhit duogc nap
trong khoang ma trong d6 ban kinh ctra 10 khong tht nguyén ciia 16 cao nim trong
khoang tir 0,0 dén 0,8, mé tht hai dugc nap trong khoang ma trong d6 ban kinh cira 10
khong thtr nguyén nim trong khoang tir 0,6 dén 1,0, trong sb than cdc dugc nap lam 16ép
hdn hop, tir 60% dén 80% theo khdi lwong dugc nap trong mé thi nhét, va trong sb cac
vién c6 tinh axit dugc nap trong lan nap thu nhéat, tir 70% dén 100% theo khéi lugng

dugc nap trong mé thir hai.
Hiéu qua dat dugc bdi sang ché

Theo sang che, c6 thé céi thién kha ning phan Gng trong 16 cao bing cach tron
luong 16n than coc & vi tri ¢6 it dong khi va nap cac vién c6 tinh axit, va s& lam giam ty
1€ tac nhén khir bang cach gidm thiu sy x40 tron doi v6i hoat dong c6 lién quan dén

vigc str dung cac vién c¢6 tinh axit.
M6 ta vin tat cac hinh vé
Trong céc hinh v& kém theo:

Fig.1 12 hinh v& dang so d& minh hoa mdt phuong 4n ctia phuong phép nap

nguyén ligu thd vao trong 16 cao theo sang ché;
Fig.2 1a dd thi minh hoa sy phin bd dong khi trong 10 cao; va

Fig.3 minh hoa trang thai tao 16p cua vt liéu trong 10 cao.
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M3 ta chi tiét sang ché

Theo séang ché, trong qua trinh van hanh 1 cao trong d6 nguyén lidu thé cua 10
cao dugc nap, cho mdi l4n nap, vao trong 10 cao bang cach sir dung méng quay, nguyén
liéu tho ctia 16 cao chira than cdc va nguyén lidu quing, nguyén liéu quing bao gbm
quing thiéu két, vién va ting quing, kha ning phan Gng trong 10 cao duoc cai thién bang
céch tron lugng 16n than cbe & vi tri co it dong khi va nap céc vién c6 tinh axit, va ty 1¢
tac nhan khir dugc giam béng cach gidm thiéu sy x40 tron ddi véi hoat dong c¢ li€n quan

dén viée st dung cac vién c6 tinh axit.

Tiép theo 14 phan mb ta chi tiét mot phuong 4n ctia sang ché véi viéc tham khéo
dén c4c hinh v&.

Fig.1 1a hinh v& dang so d6 minh hoa mot phuong 4n cua phuong phap nap

nguyén liéu thd vao trong 16 cao theo séng ché.

Theo séng ché, nguyén liéu thd ma chtra than céc va nguyén liéu quang dugc nap,
cho mdi 14n nap, vao trong 10 cao bang cach st dung mang quay. O day, nguyén liéu
quéng 1a loai ma thuong duge sir dung lam nguyén liéu tho ciia 16 cao, bao gbm it nhit
mdt trong sd quing thiéu két, vién quéng, hodc tdng quing. Nhu dugc st dung & day,
thuat ngit "mdi 14n nap" hodc "Ian nap" bidu thi mot 14n thuc hién mét chudi cac hoat
dong dé tao ra khe than cbc (16p than cbc) sir dung than cdc va sau d6 nap 16p hdn hop

gbm nguyén li€u quing va than coc.

Fig.1 minh hoa phéu nap nguyén liéu quing 1 dé hru trix nguyén liéu quang 2
chira it nht mot trong s& quing thiéu két, vién va tang quing, va phéu than cbc 3 dé luu
trit than cbc 4. Nguyén lidu quing 2 va than c6c 4 ma duge x4 ra tir phéu nap nguyén
liéu quang 1 va tir phéu than cdc 3 theo cac ty phan duoc x4c dinh trude dugc van chuyén
1én trén bang bing tai quéng 5, sau d6 dugc tron va dugc luu trit trong phéu du trix 6
lam nguyén liéu tho ctia 16 cao 7. Nguyén liéu tho ctia 16 cao 7 ma duogc x4 ra tir phéu
du trit 6 dugc van chuyén dén dinh 10 cao 10 béng bang tai nap 8, sau d6 dugc nap nho
mang nhén 11, va dugc luu trit & mot trong s6 nhiéu, vi du, ba thing chira & dinh 10 12.

Fig.1 con minh hoa phéu thu 14 va thiét bi nap khong chuéng 15.

Ngoai ra, trinh tur dé nap nguyén li€u tho tir thing chira & dinh 10 1a nhu sau.
Trudc tién, khi tao ra khe than cdc & phin tim cua 10 cao, mang quay 16 duoc cai dit

dé nap nguyén liéu tho vao trong viing ngoai vi trong cia thanh 16 cao, va bang cach nap
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chi than cc tir thing chtra & dinh 10 12, ma chi than cbc da duge nap vao trong do, 16p
than cdc c6 thé duoc tao ra. Tai thoi diém nay, 16p than cHc & tm c6 thé duge tao ra &
phan tim cta 10 cao, hoic 16p than cbc ngoai vi c6 thé duge tao ra trong viung ngoai vi
trong ctia thanh 16 cao tir thanh 16 (ban kinh ctra 16 khong tht nguyén: 1,0) vé phia phan
tam (ban kinh ctra 10 khong th nguyén: 0).

Véi méng quay 16 dugc bb tri dé nap nguyén lidu thé vao trong vung thanh 10
cao, cac cong didu tiét dong chay 13 dugc dong lai trong thung chira ¢ dinh 10 12 ma
nguyén liéu quing da dugc nap vao trong d6, va cong diéu tiét dong chay khac 13 duoc
mé trong thing chira & dinh 16 12 ma chi than cdc da duge nap vao trong d6, va chi than
cbc duge luu trit trong thung chira & dinh 16 12 dwgc cip vao méng quay 16. Theo cach

nay, 16p than coc & tdm dugc tao ra & phan tAm cutia 16 cao.

Sau d6, viéc nap than cb¢ va nap nguyén liéu quing duoc thuce hién bang cach xa
ddng thoi tir cac thung chira ¢ dinh 16 12. Trinh tu dugc wu tién dé nap 1a nhu sau. Mang
quay 16 lién tuc di chuyén 1én trén tir vi tri gan truc tAm cta 10 cao, nghia 1a vi tri véi
ban kinh cira 160 khong thit nguyén bing 0, sau d6 di chuyén ra xa khoi truc tdm cua 10
cao hudng ra phia ngoai, va cudi ciing mep trén (ban kinh ctra 16 khong thir nguyén: 1,0)

cua thanh bén nghiéng dugc nap.

Mot trong cac ddu hiéu cua sang ché 1a vi€c nap than cbe va/hodc nguyén liéu
quang vao trong 10 cao, trong s6 nguyén liéu thd cia 16 cao dugc nap cho mdi 14n nap
liéu, c6 10% theo khdi lugng hodc 16n hon 1a cac vién c6 tinh axit. Ly do d6 1a st dung
cac vién c6 tinh axit v6i luong bang 10% theo khéi lugng hogc 16n hon lam tang 1o rét
ty 1¢ tac nhan khir. Ty 1& phan trim theo khéi lugng clia cac vién c6 tinh axit trong
nguyén li¢u tho cta 10 cao duge nap cho mdi 1an nap tét hon 1a 50% theo khébi lugng
hodc nhé hon, tir quan diém ngan nglra rd rét viéc lam x4o trén ddi véi su van hanh 10

cao.
Theo sang che, nguyén liéu quing chi can chua it nhat mot loai dugc chon tir
nhom bao gom quéng thiéu keét, vién, va ting quing.

Ngoai ra, trong s6 than céc duoc nap cho mdi lan nap liéu, tir 60% dén 75% theo
khéi lugng duge nap & dang 16p hdn hop gdm than cde va nguyeén liéu quéng, trong khi
phan con lai tir 25% dén 40% theo khéi lwong dugc nap chi & dang than coc. Than céc

dugc nap sau riéng tao thanh khe than cdc (16p than cbe) trong 10 cao.

-7-
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Bing cach diéu chinh lugng than cdc duge nap & dang 16p hdn hop sao cho né
chiém khoang 60% theo khéi Iwgng hoic 16n hon ciia tong luong than cbe dugce nap cho
mdi 14n nap liéu, kha nang thdm khi va céc dic tinh khir ¢6 thé duoc cai thién mot cach
hi€u qua béi than cbc hén hop theo cach d6. Bén canh d6, béng cach tao ra lugng than
cbc duge nap & dang 16p hdn hop bing hodc nhé hon 75% theo khébi luong cua tong
luong than cbe duge nap cho mdi lan nap liéu, than cbe con lai c6 thé dugc nap riéng va
dé lai dudi dang khe than cbe, khong dugc trdn véi nguyén liéu quing. Két qua 13, kha
nang thdm khi c6 thé dugc dam bao trong khe than cdc. Do d6, trong sb than cbc duge
nap cho mdi 1an nap liéu, tir 60% dén 75% theo khédi luong dugc nap & dang 16p hdn
hop gém than cbc va nguyén liéu quéng, va phan con lai tir 25% dén 40% theo khéi

lugng duge nap chi & dang than céc.

Theo sang ché, dbi véi mdi 1an nap, nguyén liéu quing c6 thé dugc nap theo hai
mé.

Fig.2 12 d6 thi minh hoa su phén b dong khi trong 16 cao. Khi luu thong dé dang
trong khodng ma trong d6 ban kinh cira 10 khong thtt nguyén bang 0,4 hodc nhé hon va
trong khoang ma trong d6 ban kinh ctra 16 khong thit nguyén bang 0,7 hodc 16n hon,
trong khi dong khi lvu thong khong d€ dang trong khoang gi4 tri trong do6 ban kinh ctra
10 khong thir nguyén bing 0,4 dén 0,7. Do dé, thy rd duogc ring c6 mdi lo ngai vé do

tré phan tng khu.

Fig.3 minh hoa trang théi tao 16p cua vat liéu trong 16 cao. Mé quing thr nhét
duoc nap vao ving ma ¢ d6 ban kinh ctra 10 khong thtt nguyén nim trong khoang tir 0,0
dén 0,8, va mé quéng thir hai duoc nap vao ving ma & d6 ban kinh ctra 16 khong thir
nguyén bé”lng 0,6 hodc 16n hon. Theo cach nay, mé thir hai t&t hon 13 dugc nap dén phﬁn

ngoai vi ctia 10 ma ¢ d6 nhin chung khi luu théng dé dang.

Cu thé, diéu dugc mong doi 1 viée 1am cho than c¢dc hdn hop tach ra trong mé
thtt nhét va cac vién ¢6 tinh axit tich ra trong mé thir hai dugc mong doi 13 s& cai thién
kha néng phan tmg trong ving c¢6 do tré phan tng. Do d6, khi nguyén liéu quéng dugc
nap theo hai mé cho mdi 14n nap, vu tién 1a nap mé thir nhit ¢ ban kinh cira 10 khong
thir nguyén nam trong khoang tlr 0,0 dén 0,8 va mé tht hai & béan kinh ctra 10 khong thir
nguyén nim trong khoang tir 0,6 dén 1,0. Sau do, trong s6 than cdc dugc nap lam 16p

hén hop, tir 60% dén 80% theo khébi lwong t6t hon 1a duge nap trong mé thir nhét, trong
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khi trong sb cac vién ¢6 tinh axit dugc nap trong 1an nap thir nhét, tir 70% dén 100%

theo khéi lugng tdt hon 1a dugc nap trong mé thur hai.

Theo sang ché, mé thtr nhit chira quing dwgc nap vio ving ma & d6 ban kinh
ctra 10 khong tht nguyén nim trong khoang tir 0,0 dén 0,8 (it nhat 1a tir 0,1 dén 0,7), va
mé tht hai chira quiang dugc nap vao ving ma & d6 ban kinh ctra 10 khdng tht nguyén

bang tir 0,6 1én dén thanh 16 (ban kinh ctra 16 khong tht nguyén: 1,0).

Trong trang thi nap nay, mé thtt hai dugc nap dén phéan ngoai vi cta 16 trong d6
nhin chung khi Iuu thong d& dang. Do d6, lam cho than cb¢ hdn hop tach ra trong mé
thir nhat va quing véi kha ning phan tmg thip tach ra trong mé thir hai dugc mong doi
1a s& cai thién kha ndng phéan tng trong viing c6 do tré phan tng.

Hon nita, bing cach diéu chinh lwong than céc dugc tron trong mé thtr nhét sao
cho chiém khoang tir 60% dén 80% theo khi luong ciia lugng than coe ‘trong 16p hdn
hop (¢ day, "luong than cdc trong 16p hdn hop" bidu thi tir 60% dén 75% theo khéi
luong ciia lwong than cde cho mbi lan nap), kha ning phan ting trong 10 cao c¢6 thé dugc

cai thién hon nita, va c6 thé dat dugc hoat dong 10 cao on dinh hon.

Tuy nhién, c6 thé ngin chin viéc giam vé kha ndng phan g do céc vién co tinh
axit bang cach didu chinh lwgng vién c6 tinh axit sao cho khoang tir 70% dén 100% theo
khéi lwong cia tng lugng céc vién c6 tinh axit c6 mit trong nguyén liéu quing duoc
nap trong mé thtt hai, va bang cach giam lugng vién c6 tinh axit dugc nap vao trong
ving v6i ban kinh cira 10 khong thtt nguyén nam trong khoang tir 0,0 dén 0,8 trong d6
dong khi 14 nhé va c6 thé xuét hién do tr& cia qua trinh khit.

Vi du thwe hién sang ché

Vidul

L0 cao ¢6 vat liéu chira cac vién c6 tinh axit duge nap, cho mdi 1an nap, vao trong
10 cao bang cach sir dung mang quay. O thoi diém d6, mot phan cua than cdc duge nap
& dang 16p hdn hop gdm than cbc va nguyén liéu quing. Than cbc con lai duoc nap chi
¢ dang than cbe, khong dugc tron véi nguyén liéu quing, va khe than cdc duoc tao
thanh. Trong nguyén li¢u thd cia 10 cao duge nap cho mdi lan nap liéu, lugng vién cé
tinh axit, lugng than cdc duge nap ¢ dang 16p hdn hop, va lugng than cbe dugc nap chi
& dang than cdc dé tao ra khe than cc nhu dugc thé hién trong Bang 1 (cac vi du thir

nghiém tir 1 dén 5).
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Nguyén liéu quing dugc st dung chtra Fe v6i lwong bang 58% theo khdi luong.
Céc vién c06 tinh axit dugc st dung véi ham lugng sét béng 65% theo khéi luong, véi ty
1& cuia CaO trén SiO», dugc biéu thi 14 CaO/Si0s, béng 0,05. Ngoai ra, than cbe dugce st
dung bao gdm cacbon v&i lugng bing 88% theo khdi lwong.

Hon nita, chi s6 thdm khi va chi s§ dic tinh khir dué6i cac didu kién nap nguyén
liéu th6 vao 16 cao nhu dugec md ta & trén lién quan dén cac thir nghiém sb tr 1 dén 5
dugc dénh gia bdi quy trinh sau. Cac két qua d4nh gia dugc thé hién trong Bang 1.

[Chi s6 thdm khi]

Chi s6 thAm khi dwoc x4c dinh 1am gi tri ma thu dugc bang cach chia tdng tdn
that 4p sut cia 16 cao cho luu lugng dong khong khi, va c6 thé thu duge bang phuong
trinh dugc dua ra duéi ddy. Chi s thAm khi 14 chi s6 thé hién kha ning chéng thdm khi

can thiét @ tudn hoan khong khi trén mot don vi thé tich.

chi s6 thim khi = téng t6n thit 4p sult [Pa] / luu luvong dong khong khi [m>/phiit]

[Chi s6 dic tinh khu]

Chi s6 dic tinh khy, 12 ty 1& phan tram cua ndng d6 COz so véi tbng clia cac ndng
do gdm CO va CO, trong s6 cac thanh phdn khi & dinh cua 10 cao, ¢6 thé dugc dua ra
bdi cong thirc:
chi s6 dc tinh khir = [CO2 (% theo thé tich) / {CO; (% theo thé tich) + CO (% theo thé
tich)} x 100.

Chi s6 dgc tinh kht biéu thi ring, ndng d6 CO; cang cao, thi cang nhidu khi CO,
phan ting v&i sit oxit, 1am tang lugng CO, dugc tao ra, va xac dinh xem kha ning phan
ing cua quang v6i khi CO c6 dugc théa man hay khong (trong trudng hop nay, chi sb

khtt cao hon 14 tét hon).
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Bang 1
Thr | Luong vién Luong than cbc Tyl | Ty1lé | Chi | Chi | Ghichu
nghiém | c6 tinh axit than | tac sb sd
6 | (btheo | oM | Luemgthan o) han | thém | dic
khéi lrong) than coc coc trong, hir | khi | tinh
trtzng 16p | khe than coc «chir
hon hop (% theo
(% theo | khéi luong)
khdi
luong)
1 10 60 40 360,0 | 508,0 | 20,9 | 48,0 | Vidul
2 20 70 30 359,5|507,5| 20,9 | 48,1 | Vidu2
3 50 75 25 369,5 | 517,5| 24,3 | 46,9 | Vidu3
Vidu so
4 50 50 50 372,5|520,5 | 24,8 | 45,5
sanh 1
Vi du so
5 50 80 20 362,5 | 516,5 | 22,3 | 46,7
sanh 2
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C6 thé thdy duoc tir Bang 1 13, khi so sanh cac vi du theo sang ché véi céc vi du
so sanh, tt ca cac vi du theo sang che c6 cac chi so6 ddc tinh khir cao hon so véi cac vi

du so sanh.

Vidu?2

Thuc hién theo cung quy trinh nhu trong Vi du 1, nguyén li¢u thé duoc nap vao
trong 16 cao theo hai mé cho mdi 1an nap. Lugng than cdc dugc nap trong mé thir nhét
dugc diéu chinh dén tir 50% dén 90% theo khéi luong clia lwvong than cdc hdn hop trong
16p hdn hop, va trong s tdng lugng cc vién co tinh axit, tir 50% dén 100% theo khéi
lugng c6 mit trong nguyén liéu quing duge nap trong mé thir hai. Cac didu kién thir
nghiém (ddi véi cac thir nghiém s tir 6 dn 17) dugc thé hién trong Bang 2. Trong ting
thir nghiém, nguyén li€u quéng va cac vién c6 tinh axit dugc st dung 1a cac loai c6 cling

cdc ddc tinh vat Iy nhu trong Vi du 1.

Hon nita, chi s6 tham khi va chi s6 dic tinh khir duéi cac didu kién nap nguyén
liéu thd vao 10 cao nhu duge mé ta trong cac thir nghiém sd tir 6 dén 17 dugc danh gia

boi cuing quy trinh nhu trong Vi du 1. Céc két qua danh gid duoc thé hién trong Bang 2.
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Co thé théy duoc tir Bang 2 1a, tht ca cac vi du theo sang ché c6 cac chi sb dic

tinh khir cao hon so véi cac vi du so sanh.

T cc vi du & trén, rd rang rang kha ning phan ing trong 16 cao c6 thé duoc cai

thién bdi phuong phéap duge boc 16 & day.
Chu giai céc s chi din
1 Phéu nap nguyén liéu quing
2 Nguyén li€u quing
3 Phéu than cc
4 Than cbc
5 Béng tai quéng
6 Phéu du trit
7 Nguyén li€u thd cta 10 cao
8 Béng tai nap
10 Pinh 16 cao
11 Mang thu
12 Thung chira & dinh 10
13 Cong diéu tiét dong chay
14 Phéu thu
15 Thiét bj nap khong chudng

16 Mang quay
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YEU CAU BAO HOQ

Phuong phap nap, cho mdi 14n nap, nguyén liéu thd cia 10 cao vao trong 10 cao

bing cach str dung mang quay, trong do:

nguyén liéu tho clia 10 cao chira nguyén liéu quang va than coc, nguyén liéu quang

chtra it nhit mot loai dugc chon tir nhém bao gbm quing thiéu két, vién va tang quing,

trong sd nguyén liéu thd cua 10 cao dwoc nap cho mdi 14n nap liéu, 10% theo khéi

lugng hodc 16n hon 1a céc vién c6 tinh axit, va

trong so than coc duge nap cho mdi 1an nap liéu,

tir 60% dén 75% theo khdi lugng dugc nap & dang 16p hdn hop gdm than

coc va nguyén li¢u quing, va

phan con lai tr 25% dén 40% theo khdi luong duogc nap chi ¢ dang than

ce.
Phuong phap nap nguyén liéu thd vao trong 16 cao theo diém 1, trong do:
cho mé&i 14n nap, nguyén liéu quing dugc nap theo hai mé sao cho:

mé thtt nhét duoc nap trong khoang ma trong d6 ban kinh cira 10 khong

thir nguyén cta 10 cao ndm trong khoang tir 0,0 dén 0,8,

mé tht hai dugc nap trong khodng ma trong d6 ban kinh cira 160 khong thir

nguyén nam trong khoang tir 0,6 dén 1,0,

trong s6 than cbc duge nap lam 16p hdn hop, tr 60% dén 80% theo khdi

lugng dugc nap trong mé thir nhét, va

trong sb cac vién c6 tinh axit dugc nap trong 14n nap thir nhat, tir 70% dén

100% theo khéi lwong duge nap trong mé thit hai.
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Dong khi khong thir nguyén [-]

Khoang cach tir dong nguyén liéu [-]
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Fig.2
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