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(57) Sang ché dé cap dén phuong phap san xuét than trén ma c6 thé san xuét than cdc
¢ d6 bén cao sau khi cacbon héa, va phuong phép san xuét than cdc. Phuong phép san
xuét than tron béng cach tron nhidu nhan hiéu than dé san xuét than trén bao gém budce
dat stre cang bé mat cua than khi cdu tric tro duoc gia dinh 1a 100% thé tich 12 y100, va
dat suc cang bé mat ciia than khi cu tric phan tng duoc gia dinh 1a 100% thé tich 12 vy,
budc xac dinh pham vi yo cta than; trong sb cac nhan hiéu than 1, 2, ... i, ..., van s& duoc
tron trong than tron, bude dinh rd than i trong d6 100 ndm ngoai pham vi yo; bude do TI
cua than i; va budce xac dinh ty 1€ tron cuia than i theo cdich ma w dugc tinh toan theo
cong thuc (1) 6 dudi 12 20,4% khdi lugng hodc nho hon,

w=2X(xi x TL) -+~ (1)

trong do6 trong cong thirc (1), xi 1a ty 18 tron (% khdi lugng) ctia than i, Tli 12 phan
(% thé tich) cAu tric tro dugc chira trong than i, va w 13 phan khéi lugng (% khéi luong)

cau truc tro ciia than nam ngoai pham vi yo trong than tron.
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Linh vye k¥ thuit dwoe dé cap

Sang ché @& cap dén phuong phép san xuét than tron c6 thé dugc sir dung dé san
xuét than cc d6 bén cao, va phuong phéap san xuét than cbc.
Tinh trang ky thuit cta sang ché

Than cb¢ duge st dung 1am nguyén lidu tho 16 cao dé san xuat gang trong 10 cao
tdt hon 14 ¢6 dd bén cao. Néu than cdc c6 dd bén thép, than cbc bi ra ra trong 10 cao, do
d6 1am suy yéu tinh thAm khi cta 16 cao; két qua 13, gang khong thé duoc san xuat mot
cach nhit quan.

Théng thudng, than cde duge san xuét biang cach cacbon hoa than tron, dugce didu
ché bing céch tron nhidu loai than véi nhau, trong 10 luyén cde. Cac phuong phép khac
nhau d3 biét 1a cac phuong phéap tron than dé thu dugc than cde c6 dd bén mong mudn.
Tai liéu séang ché 1 bdc 16 phuong phéap tron than xem xét kha niang tuong thich ctia than
st dung, 1am chi sd, stc cing bé mit cia ban than cde thu duge bang cach xir 1y nhiét
than.

Thuét ngit "kha ning tuong thich cta than" dé cap dén dic tinh trong d6 nhiéu
nhan hiéu than trong than trén twong tac v6i nhau. Trong mét sé trudng hop, tiy thudce
vao kha ning tuong thich cua than, dic tinh bd sung khong c¢6 gia tri cho céc do bén cua
than cc c6 ngudn gde tir cac loai than twong tmg clia than trén va do bén ctia than cdc
co nguén géc tur than tron. Trong Tai li€u sang ché 1, ty 1€ tron than dugc diéu chinh st
dung gia tri cua stc cang mit phan cach lam chi s, stic cing mit phan cach dugc tinh
todn tlr céc strc cang bé mat cua ban than cdc duge san xuat bang cach xir ly nhiét timg
nhan hiéu than dugc chira trong than tron va ty 1€ tron (% khdi luong) cua tung nhan
hiéu than trong than tron.

Danh muc tai liéu trich dan
Tai liéu sang ché
Tai liéu sang ché 1: Bing sang ché Nhat Ban sb 5737473

Tai liéu phi séang ché
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Tai liéu phi sang ché 1: D. W. Fuerstenau: International Journal of Mineral
Processing, 20 (1987), 153
Ban chit ky thuit cia sing ché
Vén dé k¥ thuat

Trong nhiing ndm gan day, tir quan diém dam béo viéc thu mua nhit quan tai
nguyén than va gidm chi phi nguyén liéu thd, da c6 sy gia tang nhu ciu mua than dugc
khai thac tai nhiéu hon mot vi trf va sit dung nhiéu nhan hiéu than ¢6 cac déc tinh khac
nhau, 1am cac nguyén liéu tho cta than tron. Ngay ca trong treong hop ma mot vai loai
than c6 céac dic tinh khac nhau s& dugc st dung trong than tron, phuong phap duoc boc
16 trong Tai liéu sang ché 1 ¢6 thé duge dung dé didu ché than tron ma tir d6 than cdc
c6 dd bén mong mubn duge du kién san xuét. Tuy nhién, c6 van dé 13, thy thudc vao
than, than coc khong ¢ do bén cao duoc san xuat ngay ca khi nhiéu nhan hiéu than duoc
tron & ty 16 khdi lugng dwgc xac dinh bing phuong phap dugc dé xudt trong Tai ligu
sang ché 1. Sang ché da dugc thuc hién nham giai quyét van dé nhu vay. Muc tiéu cua
sang ché 1a dé xuat phuong phap san xut than tron ma c6 thé san xuét than cbe ¢ do
bén cao sau khi cacbon hoa, va phuong phap san xuét than cdc.
Giai phap k¥ thuat

Céc phuong thic dé giai quyét cac van d@ trén duge md ta dudi day.
[1] Phuong phap san xuit than tron bang cach tron nhiéu nhan higu than d& san xut
than tron bao gém budc dat strc cang bé mat cta than khi cAu truc tro dugc gia dinh 1a
100% thé tich 14 yi00, va dit stc cang bé mit cua than khi cdu tric phan Gng dugc gia
dinh 132 100% thé tich 1a Y0, bude xac dinh pham vi yo cta than; trong sb c4c nhan hiéu
than 1, 2, ... i, ..., va n s& dugc tron trong than trdn, budc dinh rd than i trong do y1oo nam
ngoai pham vi yo; budc do TI clia than i; va bude xac dinh ty 1€ tron ctia than i theo cach
ma w duoc tinh toan theo céng thirc (1) & dudi 1a 20,4% khdi luong hodc nhé hon,

w=X(xi x TTi) --- (1)

trong d6 trong cong thire (1), xi 14 ty 18 tron (% khdi lwong) cta than i, TTi 14 phan
(% thé tich) c4u tric tro duge chira trong than i, va w 1a phan khéi lugng (% khéi luong)

ciu trac tro cua than ndm ngoai pham vi yo trong than tron.
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[2] Trong phuong phap san xudt than tron duge mo ta trong muc [1], khi stc cang bé
mait duwoc do st dung ban than cde duge san xuit bé“mg cach xur Iy nhiét than & nhiét do
T°C trong pham vi tir 350°C dén 800°C, pham vi yo 12 (0,055T + 10,4) mN/m hodc 16n
hon va (0,041T + 22,0) mN/m hodc nhé hon.
[3] Trong phuong phép san xuét than tron duoc mo ta trong muc [1], khi strc céng bé
mit dugc do st dung béan than cde duge san xuét bang cach xtr 1y nhiét than & 500°C,
pham vi yo 12 37,9 mN/m hodc 1én hon va 42,5 mN/m hodc nho hon.
[4] Phuong phép san xuét than cbc bao gdm budc san xuét than cdc bang cach cacbon
hoéa than tron duoc san xuat bang phuong phap san xudt than trén duoc mo ta trong muc
bét k¥ tir [1] dén [3].
Hiéu qua dat dugc cua sang ché

Bing cach trién khai phuong phép san xuét than tron theo sang ché, c6 thé san
xuat than trén ma tr d6 than cdc d6 bén cao duogc san xuét sau khi cacbon héa. Than
tron ¢6 thé duge cacbon héa trong 10 luyén cbc dé san xuét than cbc d6 bén cao.
M3 ta van tit cic hinh vé

Fig.1 12 db thi thé hién cdc diém dd thi gid tri sirc cang bé mt do duoc (ba diém)
cho mdi trong sé sau nhin hidu than (A dén F) va cac duong hdi quy cho céc diém do
thi.

Fig.2 12 d thi thé hién mdi quan hé gitta w ciia céc than tron tlr 1 dén 4 va do bén
than céc ctia cic than cde duge san xuat bang cach cacbon hda cac than trén tir 1 dén 4.

Fig.3 12 dd thi thé hién mbi quan hé gitta stc cang bé mat yo khi céu tric phan
ung cua than duge gia dinh 1a 100% thé tich va nhiét do xir 1y nhiét.

Fig.4 1a d6 thi thé hién mbi quan hé gitta cac stic cing bé mat y100 ctia ba loai than
da dugc xir Iy nhiét va nhiét do xu ly nhiét.
M5 ta chi tiét sang ché

Sang ché s& dugc md ta dudi day théng qua cac phuong én cua sang ché. Trong
phuong phap san xudt than tron theo phuong 4n hién tai, cac tac gia da tap trung sy chi
y vao cac thanh phan ctia than ma mém khi dugc gia nhiét (sau day, duoc goi la "cau

triic phan ing") va céc thanh phan khong mém khi duogc gia nhiét (sau day, dugc goi 1a
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"cAu tric tro"). Than tron dugc san Xuét béng cach tron than theo cach ma phén khdi
luong céu tric tro cta than c6 thé 1am giam do bén than c¢bc nho hon hodc bang phan
duogc x4c dinh trude. Than trdn duge san xuét theo cach nay co thé duoc cacbon héa
trong 10 luyén cde @ san xuét than cbe do bén cao.

Trong phuong phap san xuét than tron theo phuong an hién tai, nhiéu nhan hidu
than duoc tron theo cach ma phan khéi lugng w (% khdi lugng) cu tric tro nim ngoai
pham vi stic cing bé mat cua cdu tric phan tmg dugc tinh todn theo cong thire (1) trong
than tron 12 20,4% khéi lugng hogc nho hon.

w=X(xi x TL) --- (1)

bat stc cang bé mat cta cu tric tro khi cAu tric tro 12 100% thé tich 13 y100, va
d3it strc cing bé mit clia cAu tric phan tmg khi cAu trac phan tng 12 100% thé tich 13 yo,
trong cong thic (1) ¢ trén, trong sb cac loai than 1, 2, ... i, ..., va n trong than trdn, xi la
ty 18 tron (% khdi lugng) cta than i trong do yioo ndm ngoai pham vi yo, va TIi 1a ty 1&
(% thé tich) cAu trac tro duoc chira trong than i.

Strc cing bé mit y100 clia cu tritc tro khi cAu tric tro duge gia dinh 1a 100% thé
tich va stc cing bé mit yo clia cAu triic phan tmg khi cu tric phan tmg 1a 100% thé tich
6 thé dugc udce tinh tir cac strc cang bé mit clia cac ban than cde thu duoc béng cach
didu ché cac mAu c6 cac lugng clu tric tro khac nhau tir cing nhén hiéu than va xu ly
nhiét cac mau nay ¢ nhiét do duogc xéc dinh trudc.

CAu trtic tro cta than ctng hon cau tric phan tng; do do, cAu tric tro c6 xu huéng
tap trung vao phan céc hat thé cua than sau khi nghién thanh bot. St dung xu hudng
ndy, cac mau c6 cac lugng chu tric tro khac nhau c6 thé duoc diéu ché tir cing nhan
hiéu than bang cach tach than sau khi nghién thanh céc hat ¢ cac kich thudc hat 16n
hon va céc hat ¢6 cac kich thuéc hat nhé hon bang phuong phéap phén loai da biét. Vi
du, trong trudng hop st dung thao téac sang lam phuong phap phén loai, khi nhan hiéu
than nhat dinh da dugc nghién thanh bot duge sang qua céi sang c6 kich thude mit ludi
nhét dinh, luong cAu truc tro trong céac hat tho trén cai sang 16n hon luong cAu truc tro
trong cac hat min dudi cai sang. Trong mdi miu c6 cac luong céu tric tro khac nhau

dugc dicu ché theo cach nay, tong cau truc tro da duoc do. Tung mau sau d6 da dugc xu
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1§ nhiét & nhiét dd duoc xac dinh truée dé san xudt ban than ce. TI 1a tong chu tric tro
dugc quy dinh trong Tiéu chuén coéng nghiép Nhat Ban (Japanese Industrial Standards,
JIS) M 8816 va chira ty 1& (% thé tich) cAu tric tro duge chira trong than. La phuong
phap diéu ché cic mau c6 céc lugng c4u tric tro khac nhau tir cing nhén hi¢u than,
phuong phép dua than bot vao tach trong luong riéng c6 thé dugc dung. Thong thuong,
cac hat c6 lugng céui tric tro cao co trong luong riéng cao; do do, khi than dugc dua vao
chét 1ong c6 trong luong riéng nhét dinh, luong cdu tric tro cua céc hat ndi ¢ trong
lugng riéng nho la thép, nguoc lai lugng cAu tric tro cta cac hat ling c6 trong luong
riéng 16n 1a cao.

§ day, phuong phap diéu ché ban than cdc duge sir dung dé do strc cang bé mit
cua than va phuong phap do suc cang bé mit cta than s& dugc mo ta. Ban than cde 1a
san pham dugc xtt Iy nhiét thu dugce bang cach xir Iy nhiét than. Trong mo ta ctia phuong
an hién tai, khi biéu dién "stic cing bé mit cta than" duoc md ta, than bao gém khong
chi than ma con than dugc xu ly nhiét. Tuong tu, khi bidu dién "sirc cang bé mit cua
cAu truc tro" duoc mo ta, cdu tric tro cling bao gdm cAu tric tro cla than dugc xur ly
nhiét, va khi bidu din "stc cang bé mit cua c4u tric phan Gmg" duge mo ta, cdu tric
phan Ung cling bao gdm cAu tric phan ing cta than duoc xir Iy nhiét. Stc céng bé mit
ciia ban than cde dic biét hitu dung cho viéc du doan do bén than cbc va san xuat than
cbc dd bén cao. Do d9, trong phuong 4n hién tai, trudng hop sir dung sttc cang bé mat
ctia ban than cdc, 1a than duoc xtt Iy nhiét, s& dugc mo6 ta. Trong phuong dn hién tai, ban
than céc duoc san xuét theo (a) dén (c) dudi day.

(a) Than duogc nghién thanh bt. Tir quan diém vé viéc diéu ché mau ddng nhét tir than
ma khong déng nhat v& vi céu trac, cac dic tinh, v.v., than t6t hon 1a duoc nghién thanh
kich thudc hat 12 250 pm hodc nho hon, 1a kich thuéce hat nghién thanh bt trong phan
tich gan ding than duoc md ta trong JIS M8812, t6t hon nira 1a kich thude hat 1a 200
um hodc nho hon.

(b) Than bot duoc gia nhiét dén 500°C & toc do gia nhiét thich hop, hogc véi khong khi
ngét hoac trong khi tro. Tbc d6 gia nhiét tot hon 13 duge x4c dinh tiy thudc vao tdc do

gia nhiét tai d6 than coc dugc san xuat trong 10 luyén coc.
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(c) Than dugc gia nhiét dugc lam mat trong khi tro dé san xuét ban than cdc.

Dua trén ban chét réng suc cang bé mit anh huong dén su két dinh gitta cac hat
than, nhiét do gia nhiét thich hop dé gia nhiét than dugc coi 1a nhiét do bat ky tir 350°C
hodc cao hon, tai do than bat dAu mém, dén 800°C, tai d6 luyén cdc duoc hoan thanh.
Tuy nhién, trong pham vi nhiét do gia nhiét tir 350°C dén 800°C, nhiét do cu thé gop
phin vao su két dinh 13 nhigt d¢ tir 350°C dén 550°C, 1a nhiét do tai d6 qua trinh lam
mém xdy ra, va ngudi ta tin ring cu tric két dinh duge xac dinh ¢ khoang 500°C. Vi ly
do nay, nhiét do gia nhiét ddc biét tt hon 1a tir 480°C dén 520°C, gan 500°C, va nhiét
d6 gia nhiét duoc thiét 14p thanh 500°C trong phuong 4n hién tai. Gia nhiét t5t hon la
dugc thuc hién trong moi truong chira khi tro (vi duy, nito, argon, hodc heli) ma khong
phéan Gmg v6i than. Gid tri cta strc cang bé mit do dugc thay doi tity thudc vao nhiét do
gia nhiét tai d6 ban than céc duge didu ché. Do do, viéc gia nhiét dé diéu ché ban than
cbe tir than duoc st dung dé tron t6t hon 13 duogc thuc hién dudi cac didu kién giéng
nhau cho tit ca cac loai than. Cu thé, nhiét do xit ly nhiét t6i da dic biét tot hon 1a trong
pham vi nhiét d¢ dugc xéc dinh trudce + 10°C.

Viéc 1am mat t6t hon 14 duge thuc hién trong méi trudong khi tro ma khong phan
{ing v6i than. Than sau khi xtr Iy nhiét t5t hon 1a dugc t6i & toc do 1am mat 10°C/giay
hoc 16n hon. Ly do cho qué trinh t6i 1a d& duy tri cu tric phan tir dat dugc trong trang
thai déo, va do d6 viéc 1am mat t&t hon 1a dugc thuc hién & toe do 1am mat 10°C/gidy
hoic 16n hon, tai d6 ngudi ta tin rang cAu tric phan tir khong thay d6i. Tbi c6 thé dugc
thuc hién stt dung nuéc da, nude, nito 16ng, hodc khi tro, nhu khi nito. Toi tdt hon 1a
duoc thuc hién sir dung nito 16ng.

Strc cang bé mit ctia than c6 thé duoc do bing phuong phap tuyén ndi mang duoc
mo ta trong Tai li¢u phi sang ché 1. Phuong phép nay c6 thé duge dung cho ca than va
béan than cdc ¢6 ngudn gde tir than, theo céch twong tu. Su phan bd cac strc cang bé mit
ctia mAu than bdt min da duge xac dinh bang cach st dung phuong phap tuyén nbi mang.
Gié tri trung binh trong su phan bd thu duoc cla cac strc cing bé mat da duoc chi dinh
la gia tri dai dién cho cac strc cang bé mit ciia mau than.

Phép do sirc cing bé mit béng phuong phép tuyén nbi mang tét hon 1a dugc thuc
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hién nhu mé ta dudi ddy. Chat 16ng duoc st dung trong phuong phéap tuyén ndi mang 1a
chat 16ng ¢4 stic cang bé mit 1a 20 dén 73 mN/m, 1a pham vi phan bé strc cang bé mat
cta céc loai than hodc céc loai than dugce lam mém. Vi dy, chét long co stc cang bé mat
14 20 dén 73 mN/m c6 thé duoc didu ché tir dung dich nudc cua cdc dung mdi hitu co,
nhu ethanol, methanol, propanol, tert-butanol, hodc axeton. Déi véi kich thude hat cia
mau s& dugc do stc cing bé& mat, tot hon 1a do strc cing bé mit khi goc tiép xuc xép Xi
bing 0° dua trén nguyén téc do. Kich thudc hat nho hon duge wu tién boi vi goc tiép
xuc tang 1&n khi kich thuéc hat cta cac hat mAu nghién thanh bot ting. Tuy nhién, khi
cac hat mAu c6 kich thuéc hat nho hon 53 pum, cac hat tap hop dé dang; do do6, céc hat
mau t6t hon 13 dugc nghién thanh kich thuée hat 1a 53 dén 150 pm. Phén b6 stc cing
bé mit ctia mau c6 thé duge xac dinh bang cich cho phép céc hat mAu roi vao cac chét
long cé céac suc cang bé mit khac nhau, xac dinh phén khéi luong céac hat mAu ndi trén
mdi chét 1éng, va v& dd thi cac két qua dudi dang dudng cong phan bb tan sd.

Fig.1 1a dd thi thé hién cac diém db thi stic cang bé mit (ba diém) cla cic mau cb
céc luong ciu tric tro khic nhau cho mdi trong s6 sau nhan hiéu than (A dén F) va céac
dwdng hdi quy cho cc diém dd thi. Trén Fig.1, truc hoanh biéu dién TI (% thé tich), va
truc tung biéu dién strc cing bé& mit (mN/m). Nhu duoc thé hién trén Fig.1, méi quan hé
gan nhu tuyén tinh da dugc quan st gitta TI va stic cang bé mat cua ban than cde cho
ting nhan hi¢u than. Cac két qua chi ra rang strc cang bé mat y100 ctia cdu triic tro va stic
cang bé mit yo cua chu truc phan ung c6 thé dugc ude tinh béng cach x4c dinh dudng
hdi quy tir cac diém dd thi strc cang bé mit ctia nhidu mau ¢ cac lugng cAu tric tro khac
nhau cho ting nhan hiéu than dugc chira trong than tron va xac dinh gia tri (y100) tuong
tmg v6i TI = 100 khi c4u triic tro 1a 100% thé tich (c4u triic phan tmg 1a 0% the tich) va
gid tri (yo) twong Gng v6i TI = 0 khi cu tric phan tng 12 100% thé tich (céu tric tro 1a
0% thé tich) trong dudng hdi quy.

Nhu duoc thé hién trén Fig.1, yo hoi tu vé pham vi nhét dinh bat ké nhan hiéu
than, nguoc lai y100 thay d6i déng ké phu hgp v6i nhan hi¢u than. Diéu nay chi ra ring
ly do tai sao suc cang bé mat thay dbi tiry thuoc vao nhan hiéu than 1a vi yie0 thay doi

theo tirng loai than. Fig.1 chira rang mot s6 loai than, nhu than B va than C, ¢6 Y100 va
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vo khac nhau dang ké, nguogc lai mot s6 loai than, nhu than A va than F, ¢ y100 va Yo gan
nhu gidng nhau. Trong Tai liéu sang ché 1, y100 va yo, anh hudng dén strc cang bé mat
cua than, khong dugc dua vao xem xét. Vi ly do nay, than cbe duoc coi 1a khong c6 do
bén cao c6 thé duoc san xuat ngay ca khi nhiéu nhén hiéu than duoc tron theo ty 1& khdi
lwong dugc x4c dinh bang phuong phap duoc d& xudt trong Tai lidu sang ché 1. Theo
kién thtic thong thudng, ngudi ta khong biét ring stic cang bé mit clia ban than cde thu
duoc bang cach xtr 1y nhiét cac maxeran than thay d6i phtt hop v6i cac maxeran. Céc
tac gia cua sang ché da tiét 16 rang c6 cac su khac biét vé st cang bé mit theo cac
maxeran.

Céc didu kién dé san xuét than tron ma c6 thé san xuAt than cdc c6 d6 bén cao sé
duoc mé ta dudi ddy. Than dugc lam mém bang cach gia nhiét trong qué trinh cacbon
héa, khién c4c hat dinh v6i nhau va sau d6 co lai. Téc d6 co lai phu thude vao than va
c4 cac maxeran than. Do do, vi du, trong than tron gém cO hai loai than co6 cac tdc dd co
lai khac nhau, nit v& xay ra & mat phan cach két dinh cta céc loai than trong quy trinh
san xudt than cdc do su khac biét vé tdc d6 co lai. Khi do bén dinh & mat phan cach gifta
cac loai than yéu, sb luong vét nit tang 1én, va nhiing vét nit ndy 1am giam do bén than
cbe. Do do, than cbe do bén cao khong thé duoc san xut tir than tron chira than ¢6 d
bén dinh yéu. Strc cang bé mit cua ban than cdc anh huong dén do bén dinh nay. Su
khac biét 16n hon v& stic cang bé mat giita c4c hat din dén d6 bén dinh nhé hon. Nhu
dugc mo ta o trén, sy khac biét vé stic cang bé mit trong s cac nhan hiéu than 1a do
thuc té 1a céc loai than khac nhau ¢6 y100 khac nhau. Do d6, c6 thé néi rang than c6 Y100
trong pham vi yo c6 sy khéc biét nho v& strc cang bé mit gitta cAc méanh than va gifta cac
maxeran, va khéng lam giam do bén than cbc. Nguoc lai, ¢6 thé noi réng than ¢6 y100
nam ngoai pham vi yo ¢6 sy khac biét 16n vé stc cang bé mit gilta cac manh than va
tham chi trong cung manh than, dan dén su giam do bén than cdc.

Do do6, céc tac gia da tp trung sy chuy vao cAu trc tro trong than ma 1am giam
d6 bén than cbc va da kiém tra xem liéu c6 thé str dung phan khéi luong céu truc tro
trong than ¢6 Y100 nAm ngodi pham vi yo cho céac diéu kién san xuét ctia than tron c6 thé

san xudt than c6¢ do bén cao hay khong. Bang 1 trinh bay céc dac tinh cta than tr G
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dén N dugce st dung cho viéc kiém tra. Bang 2 trinh bay céc dac tinh cua cac than tron

tir 1 dén 4 véi than tr G dén N theo cac ty 1& khdi lugng duoc xé4c dinh trude.

[Bang 1]
Strc ciing Sl’xvc cé}ng E)é Sﬁcqca‘mﬁg bérmét
Nhan logMF Ro TI b3 mat me;lt cua cau cuz} ca’u truc
hi¢u : tric tro yioo | phan ung yo
(log/ddpm) | (%) | (% thé tich) | (mN/m) (mN/m) (mN/m)
G 2,43 1,00 40,0 41,3 445 39,2
H 2,48 1,24 43,0 39,3 41,2 38,5
I 0,48 0,99 30,0 41,3 447 39,9
J 1,79 0,97 35,4 40,2 449 38,6
K 0,85 1,54 21,4 38,7 37,1 39,1
L 3,47 0,64 21,8 41,6 49,4 39,4
M 2,85 1,18 35,8 39,8 42,0 38,6
N 2,65 1,17 43,0 39,8 42,1 38,3
[Bang 2]
Nhaén hiéu Than trdén 1 | Than trdn 2 | Than trén 3 | Than trdn 4
G 30,0 20,0 10,0 0,0
H 0,0 10,0 20,0 30,0
I 16,0 16,7 17,3 18,0
J (% khdi luong) 20,0 21,7 23,4 25,0
K ‘ 2,9 2,3 1,7 1,1
L 5,8 8,8 11,9 14,9
M 13,3 8.9 4.4 0,0
N 12,0 11,6 11,3 11,0
logMF (log/ddpm) 2,09 2,09 2,09 2,10
Ro (%) 1,03 1,03 1,03 1,03
TI (% thé tich) 35,7 35,6 35,5 35,4
DI150/15 (-) 78,2 80,2 82,0 82,0
W (% khdi lwong) 25,8 23,1 20,4 17,7

Trong cac Bang 1 va 2, "logMF (log/ddpm)" 1 logarit thuong cua do luu dong
cuc dai (maximum fluidity, MF) cua than dugc do bang phuong phéap déo ké Gieseler

duge mo ta trong JIS M 8801. Do luu dong cuc dai log MF cua than tron la gia tri trung
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binh ¢6 trong s6 ctia cac log MF ctia cac nhan hiéu than twong tng trong than tron. Trong
cac Bang 1 va2,"Ro (%)" lahé s6 phan xa t6i da trung binh cua vitrinit trong than hodc
than tron theo JIS M 8816. Trong céc Bang 1 va 2, "TI (% thé tich)" 12 tdng cAu tric tro
duoc tinh toan boi cac phuong phap do bing kinh hién vi cho cdc maxeran ca than
hodc than tron theo JIS M 8816 va cong thirc (2) ¢ dudi, dua trén cong thic Parr duoc
md t4 trong phan giai thich ctia cac phuong phap. TI trong than trén dad dugc tinh toan
bing cach 14y tich phan céc gid tri thu dugc bang cach nhan TI cua ting nhan hiéu than
duoc chira trong than trén voi ty 1€ tron cua than.

Luong cAu tric tro (% thé tich) = fusinite (% thé tich) + micrinite (% thé tich) +
(2/3) * semifusinite (% thé tich) + chét khoang (% thé tich) -+ (2)

Trong phuong an hién tai, hiéu qua cua thanh phén ma anh huéng bét loi dén do
bén than cdc duoc danh gia dinh luong béng cach st dung phﬁn khéi luong cAu trac tro
clia than trong d6 yi00 ndm ngoai pham vi yo. TI thu dugc bing phuong phép JIS 1a gia
tri % thé tich; do d6, t&t hon 1a chuyén dbi % thé tich thanh % khéi luong dé c6 do chinh
x4c. Tuy nhién, thanh phén TI va céac thanh phﬁn khéc duogc coi la c¢b cung mat do, va
hiéu qua thyc té dt duge cung cap. Do d6, gié tri TI thu dugc theo don vi % thé tich
dugc sir dung lam gia tri theo don vi % khéi luong ctia cAu trac tro cta than. Trong md
ta cia phuong an hién tai, la gia tri cua TI theo don vi % khéi luong, gia tri theo don vi
% thé tich thu duoc bing cac phuong phéap do JIS duoc sit dung.

"Strc cang bé mit (mN/m)" trong Bang 1 13 stc cang bé mit, duoc do bang
phuong phap tuyén n6i mang, cua ban than cde duoe didu ché bang cach xit 1y nhiét &
500°C. "Strc cang bé mit cia cAu tric tro yio0 (mN/m)" va "Suc cing bé mat cua ciu
tric phan tmg yo (mN/m)" trong Bang 1 da thu dugc nhu sau. Ba loai mau c6 cic luong
cAu tric tro khac nhau da duge didu ché tir cting nhéan hiéu than béng cach nghién thanh
bot va sang. Pudong hoi quy da thu dugc tir cac suc cang bé mat ctia ba loai mau. Gia tri
twong Gng véi TI = 100 trong dudng hdi quy da duogc ky hiéu 1a y10, va gia tri twong
ung v6i TI = 0 da duoc ky hiéu 1a yo.

Bang 1 trinh bay cac vi du vé than thong thudng duge st dung lam nguyén li¢u

tho cho than cbc. Trong trudng hop than dugce sir dung lam nguyén ligu thd cho than
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cbc, MF nim trong pham vi tir 0 dén 60.000 ddpm (log MF 12 4,8 hodc nho hon), Ro
ndm trong pham vi tir 0,6% dén 1,8%, va TI ndm trong pham vi tir 3 dén 50% thé tich.
Phuong phap san xuét than tron theo phuong 4n hién tai c6 thé dugc dung dic biét thich
hop cho than trong pham vi nay. Cac dac tinh cta than trong Bang 1 nhu sau: log MF la
0,48 dén 3,47, Ro 12 0,64% dén 1,54%, va TI 1a 21,4% thé tich dén 43,0% thé tich. Tuy
nhién, tng dung cua sang ché khong bi gidi han & than trong pham vi nay. Ky thuat cia
sang ché ciing c6 thé ap dung ngay ca khi c6 chira cac phu gia khéc véi than.

"DI150/15" trong Bang 2 1a chi s6 do bén cua than cbc thu duge bang cach cacbon
héa than (than tron) va 1a do bén tréng DI (150/15), 1a chi s6 thu dugc bing cach do
phan khéi luong than cbe c6 kich thuée hat 1a 15 mm hodc 16n hon sau khi may thir
trong duoc nap lwong than cde duge xé4c dinh trude duge quay 150 14an & 15 vong/phut
dua trén phuong phép thur nghiém do bén quay ctia JIS K 2151 va nhan ty 1& khéi luong
trude khi quay véi 100. Trong Bang 2, w la phan khéi lugng chu tric tro ndm ngoai
pham Vi sirc cing bé mit yo clia c4u tric phan tng, va da dugc tinh toan sir dung cong
thic (1).

w=2X(xi x TIi) --- (1)

Trong cong thic (1), xi 1a ty 1€ tron (% khéi luong) cta than i trong d6 Y100 nim
ngoai pham vi sirc cing bé mat yo ctia cAu tric phan tng gifta cic nhan hiéu than 1, 2,
.. 1, ..., va n trong than tron. TIi 1a TT cta than i, va w la phan khéi lwong céu tric tro
nim ngoai pham vi sirc cang bé mit yo cua cAu tric phan ing. Pham vi strc céng bé mit
vo clia cu triic phan Gng ¢6 thé duge gidi han ¢ nhiéu nhan higu than dugc chua trong
than tron, hodc c6 thé duoc xéac dinh 12 pham vi yo cua ban than cde thu duge bang cach
phén tich khong chi nhiéu nhan hiéu than duoc chtra trong than trén ma con s6 luong
16n céc loai than. Vi du, yo cia bén than cdc duge xac dinh cho tAt ca céc loai than dé
san xuét than cdc duge gilt du trit trong nha may than cdc. Pham vi gifta cac gia tri cuc
dai va cuc tiéu cia chung duge xac dinh 1a pham vi stic cang bé mat yo clia cdu tric phan
ung. Theo dd, phuong phép san xuét than tron theo phurong an hién tai c6 thé dugc dung
khong chi cho than dugc chira trong than tron ma con cho than duge st dung lam nguyén

liéu thd cho than che.
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Khi cac thir nghiém duoc trinh bay trong cac Bang 1 va 2 da duoc tién hanh, vyo
ctia ban than cdc thu dugc bang cach xir Iy nhiét, & 500°C, khong chi céc loai than tir G
dén N ma con tét ca cac loai than duoc gitt du trir 1a 37,9 mN/m t6i thiéu va 42,5 mN/m
tdi da. Theo d6, pham vi stc cing bé mit yo ctia cAu tric phan Umg trong phuong 4n hién
tai dugc thiét 1ap thanh 37,9 mN/m hodc 16n hon va 42,5 mN/m hodc nho hon d6i véi
gia tri cua ban than cde thu duge b%mg cach xit Iy nhiét ¢ 500°C. Do do, trong sb cac
loai than tir G d&én N dugc trinh bay trong Bang 1, cac loai than mdi loai ¢6 chu tric tro
nim ngoai pham vi sttc cing bé mit yo cua c4u tric phan ting 12 c4c loai than G, I, J, K,
va L.

D4 tinh w, phan khdi lwong céu tric tro trong than nam ngoai pham vi sttc cang
bé mit yo clia cAu trac phén g gifta céc loai than trong than trdn da dugc tinh toan
bang c4ch nhan timg ty 1€ tron ctia cac loai than G, I, J, K, va L, 1a cac loai than mdi loai
c6 cAu tric tro ndm ngoai pham vi stc cang bé mit yo cia cau tric phan tmg, v6i TI cla
mot trong céac loai than tuong ung va tinh tong chung. Vi dy, trong than trén 1, phan
khéi luong cAu tric tro trong than G 13 0,300 x 0,400 x 100 = 12,0% khéi lugng. Phin
khéi luong céu tric tro trong than T 13 0,160 x 0,300 x 100 = 4,8% khéi lugng. Phin
khéi lugng cAu tric tro trong than T 1a 0,200 x 0,354 x 100 = 7,1% khéi lugng. Phan
Kkhéi luong cu triic tro trong than K 13 0,029 x 0,214 x 100 = 0,6% khéi luong. Phin
khéi Tuong cu triic tro trong than L 12 0,058 x 0,218 x 100 = 1,3% khdi luong. Bang
cach tinh tdng chung, tinh dwoc w = 25,8% khdi lugng.

Fig.2 12 db thi thé hién méi quan hé gitta w ciia céc than tron tir 1 dén 4 va d6 bén
than cdc cta céc than cde duoc san XUét béng cach cacbon hoa céc than tron tr 1 dén 4.
Trén Fig.2, truc hoanh biéu didn w (% khéi luong), va truc tung biéu dién do ben tréng
(%) cta than cbe. Nhu duoc thé hién trén Fig.2, than trén 4 trong d6 w 1a 17,7% khoi
luong va than tron 3 trong d6 w 1a 20,4% khi luong c6 do bén than cc 12 82,0%, nguoc
lai than tron 2 trong d6 w 12 23,1% khéi lugng c6 do bén than cde 1a 80,2%. Than tron
1 trong d6 w 1a 25,8% khéi luong c6 do bén than cdc 1a 78,2%, tham chi con thdp hon
so v6i than trdn 2 trong d6 w 1a 23,1%.

Fig.2 boc 16 ring do bén than cdc khong giam khi w 1a 20,4% khoi luong hodc
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nhoé hon, nguoc lai khi w 16n hon 20,4% khdi lugng, do bén than cdc giam déng ke khi
w tang. Phan khdi lugng c4u tric tro thap hon ctia than nim ngoai pham vi stc cang bé
mt yo ctia cdu tric phan ing, duge cho 1a 1am giam do bén than cc, duge uu tién. Vi
Iy do ndy, gi6i han dudi ciia w 1a 0% khéi luong.

Dua trén nhitng két qua ny, trong phuong phap san xuét than tron theo phuong
an hién tai, than tron dugc san Xuét béng cach tron cac nhan hiéu than theo cach ma w
duoc tinh toan trong (1) & trén 1a 20,4% khéi lwong hodc nhé hon. Do d6, su gia tang
cda ciu trac tro duoc chira trong than tron, ma lam giam do bén than cdc, duge ngin
chin, va than tron s€ 13 than cbe c6 do bén cao sau khi cacbon hoa cd thé duoc san xuét.
Sau do, than tron co thé duoc nap vao buéng cacbon hoéa cua 10 luyén cde va duoc
cacbon héa dé san xuét than cbc co d6 bén cao. Thong thudng, nhiét do cacbon hoa
trong qué trinh san xuét than cdc ¢6 thé 1a 900°C hoic cao hon.

Strc cang bé mat cua than thay dbi phit hop véi nhiét do gia nhiét trong qud trinh
san xuét ban than cdc. Do d6, khi sttc cing bé mat duoc do st dung ban than cbe duge
san xuét béng cach xur 1y nhiét than ¢ 500°C, trong sb cac loai than duoc chira trong than
trdn, than i trong d6 yieo cta ban than cdc ndm ngoai pham vi yo 1 than trong d6 yioo
nho hon 37,9 mN/m hodc 16n hon 42,5 mN/m.

Stc cang bé mit cua than ting 1én khi nhiét do gia nhiét trong qua trinh san Xudt
bén than cbc tang. Do d6, khi nhiét do gia nhiét trong qué trinh san xuat ban than coc
tang 1&n, ca Y100 va yo déu tang. Do d6, hiéu qua ctia phuong phap san xuét than tron theo
phuong an hién tai da duoc kiém tra & cac nhiét do didu ché ban than cdc khac nhau.

Céc gid tri yo ctia cdc nhin hiéu than khéc nhau da dugc xéc dinh st dung phuong
phép tuong tw nhu dugc md t & trén, ngoai trir cc nhiét do diéu ché ban than cbe da
dugc thay dbi thanh 400°C va 600°C. Fig.3 12 d thi thé hién mdi quan h¢ gitta sire cang
b& miit o khi cAu tric phan tmg cta than duge gia dinh 1a 100% thé tich va nhiét do xir
1y nhiét. Trén Fig.3, truc hoanh biéu dién nhiét d6 xu 1y nhiét (°C), va truc tung biéu
di®n sttc cing bé mit yo (mN/m). Fig.3 boc 19 rang gia tri yo c6 xu hudng tang 1én khi
nhiét do didu ché ban than cde tang. Tuy nhién, ngay ca khi nhiét do diéu ché ban than

cbe da duge thay doi, yo c6 xu huéng hdi tu trong pham vi nhét dinh nhu trong trudong
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hop ma ban than cbc da dugc diéu ché & 500°C.

Pit nhiét do didu ché (°C) cua ban than cbe 1a T, dudng hdi quy thu dugc tir cac
gid tri cyc tiéu cua yo thu duge ¢ cac nhiét do xr 1y 12 yo = 0,055T + 10,4 (mN/m). Tuong
tu, dudng hdi quy thu duoc tr cac gia tri cyc dai ctia yo thu duge ¢ cc nhigt doxulyla
vo=0,041T + 22,0 (mN/m). Nghfa 13, khi nhiét d6 diéu ché cta ban than coc 1a T (°C),
trong truong hop ma suc cang bé mat y100, 12 stic cang bé mat khi cAu tric tro clia ban
than c6c 12 100%, nhé hon yo = 0,055T + 10,4 (mN/m), 1a gié tri cyc tiéu cta yo, ¢6 thé
n6i rang than 13 than 1am giam do bén than cdc. Tuwong tu, trong trudng hop ma stic cang
b& mit y100, 12 sttc cing bé mat khi cdu tric tro ctia ban than cc 1a 100%, 16n hon yo =
0,041T + 22,0 (mN/m), 13 gi4 tri cuc dai cla yo, c6 thé néi rang than 12 than lam giam
d6 bén than cbe.

Fig.4 1a db thi thé hién mdi quan hé gitra céc stic cang bé mit yi00 cuia ba loai than
d4 duoc xi Iy nhiét va nhiét do xt Iy nhiét. Trén Fig.4, truc hoanh biéu dién nhiét do xu
I nhiét (°C), va truc tung biéu dién sic cang bé mat yioo (mN/m). Nhu duge thé hién
trén Fig.4, y100 ciia than O nho6 hon yo = 0,055T + 10,4 (mN/m), la gia tri cuc tiéu cua o,
& nhiét d6 diu ché ban than cde bt ky ndm trong pham vi tir 400°C dén 600°C. Theo
do, than O duoc xac dinh 1a than lam gidm do bén than cbc. Ddi vé6i than P, 100 nam
gilra gid tri cuc dai va gia tri cuc tiéu clia yo & nhiét do didu ché ban than cbc bat ky nam
trong pham vi tir 400°C dén 600°C. Theo d6, than P duoc xac dinh 1a than khong 1am
giam do bén than cdc. Di v6i than Q, yio0 16n hon yo = 0,041T + 22,0 (mN/m), 1a gia
tri cuc dai cta yo, 6 nhiét do didu ché ban than cdc bat ky nam trong pham vi tir 400°C
dén 600°C. Theo d6, than Q duge x4c dinh 13 than 1am gidm d6 bén than coc.

Nhu duoc mé ta & trén, déi véi cac nhan hiéu than khéc nhau, mdi quan hé do 16n
gitta yo va y1o0 khong thay d6i ngay ca khi nhiét do diéu ché ban than céc dugc thay doi.
Do d6, ngudi ta hidu ring gié tri 20,4% khéi luong, 12 gié tri gidi han trén dugc wu tién
ctia w thu duge tir Bang 2 hodc Fig.2 dua trén gid tri ciia ban than cbe duoc didu ché ¢
500°C, c6 thé duoc st dung lam gié tri giGi han trén clia phén khéi luong cAu tric tro
nam ngoai pham vi yo ngay ca ¢ nhiét do didu ché ban than cdc khac. Trong phuong

phép san xuét than tron theo phuong 4n hién tai, nhiét do didu ché ban than cdc tét hon
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1a ndim trong pham vi tir 350°C, 13 nhiét do tai d6 than bit dau mém, dén 800°C, 1a nhiét
{0 tai dé luyén cée duoc hoan thanh. Nhigt do didu ché ban than cdc t6t hon nira la
400°C hodc cao hon va 600°C hoac thap hon, 12 nhiét do tai d6 kha nang lam giam do
bén than cdc 6 thé duge xéc dinh ro rang.

Nhu duge md ta & trén, cac pham vi yo cua cic nhan hiéu than khac nhau dugce st
dung lam cac nguyén liéu thd dé san xuit than cdc duge xac dinh, va y100 cla ting nhan
hiéu than dugc s dung dé san xuét than tron dugc xac dinh. Nhan hiéu than trong dé
v100 ndm ngodi pham vi yo va lam giam do bén than cbc dugc quy dinh trong pham vi yo
va Y100 clia ting nhan hiéu than. Sau d6 TI ctia nhan hiéu than duogc chi dinh ma lam
giam do bén than cée duge do. Ty 18 tron ciia than ma lam giam do bén than cbe duge
x4c dinh theo cach ma ty 1€ cAu triic tro nho hon hodc bang gi tri gi6i han trén. Do d6
6 thé san xudt than tron s& 1 than cde c6 do bén cao sau khi cacbon héa. Cacbon héa
than tron dugc san xuét theo cach nay cho phép san xuét than cdc d6 bén cao.

Trong phuong phap san xuét than tron theo phuong an hién tai, vi du trong do strc
cing bé mit cua ban than cbe duge diéu ché bang cach xir 1y nhigt than duge sir dung
da dugc md ta. Tuy nhién, sang ché khong bi gi¢i han & do. Suc cang bé mat cua than
ma chua duge xi 1y nhiét ¢6 thé duge st dung. Nhu dugc md ta & trén, phuong phap
tuyén n6i mang ¢ thé duogc dung twong tu cho than va ban than cde thu duge tir than,
va strc cang bé mat ¢6 thé do duge. Ngoai ra, yo va yi00 €O thé thu dugc tir mau than bang
cach do stc cing bé mit, hodc ¢6 thé thu duge bing cich ude tinh tir mot s6 dac tinh
vat 1y cua than. Gia tri do ngudi khac cung clp c6 thé dugc str dung 1am gid tri do dugc
ho#c udce tinh. Pham vi yo cling ¢6 thé duogc xac dinh trong pham vi tlr gid tri cuc tiéu Yo
=0,055T + 10,4 (mN/m) dén gia tri cuc dai yo = 0,041T + 22,0 (mN/m), trong d6 T (°C)

12 nhiét do diéu ché ban than cde.
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YEU CAU BAO HQ

1. Phuong phap san xuat than tron bing cach tron nhiéu nhan hiéu than dé san xuat than
tron, phuong phép bao gdm:

bude dit stc cing bé mat cia than khi cu tric tro duge gia dinh 1a 100% thé tich
12 y100, va dit sttc cang bé mit ctia than khi cAu tric phan ting dwoc gia dinh 12 100% thé
tich 1a 7o,

budc x4c dinh pham vi o cua than;

trong sb cac nhan hiéu than 1, 2, ... i, ..., va n s& duoc tron trong than tron, bude
dinh rd than i trong d6 Y100 ndm ngoai pham vi yo;

budc do TI caa than i; va

bude xac dinh ty 18 tron cia than i theo cach ma w dugc tinh toan theo cong thue
(1) & dudi 1a 20,4% khdi lugng hogic nhé hon,

w=X(xi x TIi) --- (1)

trong do trong cdng thire (1), xi 1a ty 1€ trdn (% khdi lugng) ctia than i, TTi 1a phan
(% thé tich) cdu tric tro dwoc chita trong than i, va w 1a phan khdi lugng (% khoi lugng)
cAu trtic tro cta than ndm ngoai pham vi yo trong than tron,

trong d6 y100 va yo thu dugc nhu sau: yi00 va yo dugc ude tinh tr cac stre cang bé
mat cda cac ban than cde thu duge béng cach diéu ché cac mau c6 cac luong cAu trac
tro khac nhau tir cung nhan hiéu than va xur 1y nhiét cac mau nay & nhiét do tir 350°C
dén 800°C, strc cang bé mit clia cic ban than cbe duge do bang cach st dung phuong
phap tuyén nbi mang,

trong d6 pham vi yo ctia than la pham vi gitta cac gid tri cuc dai va cuc tiéu cua Yo
ctia cac béan than cde thu duoc béng cach xu ly nhiét tAt ca cac loai than duoc st dung
dé tron than tron, va

trong d6 TI 12 téng cdu tric tro dugce quy dinh trong Tiéu chuén cong nghiép Nhat
Ban (Japanese Industrial Standards, JIS) M 8816 va chira ty 1€ (% thé tich) cdu tric tro
duogc chira trong than.
2. Phuong phép san xuét than trén theo diém 1, trong d6 khi sttc cing bé mat duoc do

stt dung bén than cbc duge san xudt bang cach xt Iy nhiét than & nhiét d6 T°C trong
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pham vi tu 350°C dén 800°C, pham vi 7o 1a (0,055T + 10,4) mN/m hogc 16n hon va
(0,041T + 22,0) mN/m hodc nhé hon.

3. Phuong phap san xuét than trén theo diém 1, trong d6 khi strc cing bé mat duoc do
stt dung ban than cdc duge san xuét bang cach xir 1y nhiét than & 500°C, pham vi yo 1a
37,9 mN/m hodc 16n hon va 42,5 mN/m hodc nho hon.

4. Phuong phap san xuét than cdc, bao gdm bude san xuét than cdc bang cach cacbon
héa than tron duoc san xuat bing phuong phap séan xudt than tron theo diém bat ky trong

sO cac diém tur 1 dén 3.
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