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KHAI THAC MO & XAY DUNG CONG TRINH NGAM (trang 54 - 71)

UNG DUNG PHUONG PHAP TAO TANG SO
PE XAC PINH TINH KHA TUYEN CUA THAN

NHU THI KIM DUNG, Truwong Pai hoc Mé - Pja chdt

Tom tét: Viéc phat trien nhitng phirong phdp méi dé thu nhdn sé liéu vé tinh kha tuyén cua
than c6 rdt nhiéu loi ich. Phuwong phdp “chim néi” truyén thong da sur dung tur 1au chi phi
qud ddt va mat nhiéu thoi gian. Hon nita, cac chat léng ndng ding dé phan tich co thé gay
Cac Vdn dé vé sirc khde va méi trwong. Muc dich ciia bai bao nay 1a mé ta mét phieong phép
méi dé phan tich tinh kha tuyén bang céch tgo tang séi. Ap dung phwong phdp nay cho than
¢ hat nhé hon 2 mm, tuy vdy ciing cé thé &p dung cho than c6 c& hat hodc ty trong bat ky.
Mdc di qué trinh tgo tang séi da dwoc khang dinh, viéc 1#ng dung phwong phdp nay dé phan
tich tinh khd tuyén van la mér diéu méi mé. Phan tich mau thanh cac cé hat hep, cho vao cét
dd tqo tang sdi mét cé hat hep nhw vy, cac hat phan tang tao ra mét biéu dé ap luc véi
nhitng hat nhe hon & trén cing va ndng dan vé phia duéi. Po biéu dé ap luc bang bg chuyén
doi vi sai. Ldy cac mau huyén phi ra khéi cét, do sw thay doi biéu do &p lwc va xde dinh
trong lirong khd ciia mau thao ra. Tir nhiing sé liéu ndy sé xdc dinh ty trong cua hat.

1. Mé dau

Trong nganh tuyén khoéng, cac qua trinh 1am
giau khoang san c6 ich bang phuong phép tuyén
trong luc duoc thuc hién dua vao su khac nhau vé
ty trong cia hat. Do d6 thanh phan ty trong va
thanh phan do hat I van dé quan trong. Pay 1a co
so dé danh gia tinh kha tuyén vat liéu, thiét ké va
chon kich thuéc cua thiét bi, kiém tra qua trinh
tuyén va danh gid ning suit cua xuong. Tuy
nhién, qua trinh phan tich chim ndi truyén théng
ding chat long ning dé xac dinh thanh phan ty
trong qua dat do va thoi gian thuc hién qué lau
khién cho s6 liéu s& khong con y nghia. Mit khac,
c4c chat long nang dung dé phan tich cé tinh doc
hai, anh hudng t6i suc khée va moi truong.

Viéc phat trlen nhimg phuong phép moi dé
thu nhan s6 liéu vé tinh kha tuyen nhat 14 trong
nganh tuyén than, cé rat nhiéu loi ich. Trong
nganh tuyén than, phuong phap “chim ndi” truyen
thdng (AS 4156.1-1994) da sir dung trong nhiéu
thap ky. Tron ruou tring véi pecloroetylen theo
nhitng ty 18 khac nhau dé tao ra céc chit long c6
ty trong tir 1,25 dén 1,60 va chtra vao cac binh.
Dé diéu ché chét long ty trong cao hon thi ding
hon hop cua tetrabromoetan va pecloroetylen.
Dung ty trong ké do ty trong chat long trong cac
binh. Phai can dén hé thong hut dat tién dé dan
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cac khi hiru co ra khoi phong thi nghiém. Cac
dung dich muéi da dugc sir dung thay cho nudc
nang hitu co. Cho mau than vao binh c6 ty trong
thip nhat. Thu phan hat than néi, tach dung dich
ra, say kho phan hat va can. Tach hét dung dich
trong phan hat than chim va chuyén vao binh tiép
theo. Lap lai cdng viéc nay ddi véi mdi binh chira.
Phan tich do tro d6i voi mdi phan than noi.

Viéc phan tich cang tén thoi gian néu hat
nhé hon 5 mm, va cang kho khin hon néu hat
dudi 1 mm vi khi d6 hat lang cham hon.

Muc dich cua bai bdo nay la mé ta mot
phuong phap méi dé phan tich tinh kha tuyén
bang cach tao tang sdi. Dung phuong phap nay
cho than ¢& nho hon 2 mm, tuy vdy ciing co thé
ap dung cho than c6 ¢& hat hoic ty trong bat ky.
Mac di qua trinh tao tang soi da dugc khang
dinh, viéc ung dung phuong phap nay dé phan
tich tinh kha tuyén van la mot diéu mai me.

2. Ly thuyét

Khi day mét chat long di 1én qua mot tang
c4c hat dong nhét s& xay ra sy gidn I6p hat khi
van toc bé mit caa chit long dat dén gié tri tao
tang soi t6i thiéu. Tai diém do6 trong luong cua
tang hat hoan toan dugc d& bang luc day do
chat long sinh ra. Tang hat tiép tuc gian ra do



van tdc cia chat long tiép tuc tang 1én. Ap luc
gitra dinh va day cua tang hat gian ra la:

P=¢pgH+Q0-¢)ogH , 1)
trong d6: H 1a chiéu cao ting hat va g 13 gia toc
trong truong. S6 hang thr nhat thé hién phan ap
luc do céc hat ty trong p1 c6 mit trong phan thé
tich @1. S6 hang thir hai 1 phan ap luc do chét
long ty trong p. Phuong trinh (1) c6 thé viét lai
nhu sau:

P=¢(p,—p)gH + pgH . (2)

Cac 16 do ap lyc trén thanh binh chira chat
long dé tao tang s01 trong tang hat s& ghi lai &p
luc do chét ran Ps 1a tong s ap luc P trir bot ap
luc pgH do chiéu cao cua chat long H. Nhu
vay:

P=d(p-p)gH . ©)

Hay xem xét mot tang hat da tao tang soi
chiu tic dong cua vén tdc cb dinh cia chat long.
Van toc cua hat dbi véi chat long goi 1a van tde
trugt vé co ban 1a khong doi. Hat chuyén dong
khong c6 gia tdc, do do trong lugng hat, strc ndi
va luc day hat can bang nhau. Trong lugng thuc
ctia hat trong chat 1ong can bang chinh xac véi
luc day do chat 16ng tao ra. Do d6 Phuong trinh
(3) thé hién trong luwgng cta hat trong chat long
trén mot don vi di¢n tich twong duong véi do
giam ap lyc do lyc day cta chat long. Con do
giam ap luc lién két v6i niang luong tiéu tan
trong chat long (Clift va nnk, 1987).

Khi van t6c chét long di qua tang hat bang
khong thi Ps cling bang khong vi trong luong
hat dugc day binh d& hoan toan. Khi vin toc
chat 1ong ting 1én thi Ps ciing ting 1én vi phan
tang lén cua trong luong hat dugc nang do boi
luc ddy cua chét 1ong. Gia tri Ps khong thé tang
1én nira mic du van toc chat long tiép tuc ting
thém vi luc day cua chat long khong thé vuot
qua trong luong c¢b dinh cua hat trong chit
long.

3. Phwong phap luin

Trén hinh 1 gici thiéu céu tao mot hé thong
cot thi nghiém. Chat long tir be g6p duoc bom
1én mot bé dau mdi ¢ dinh ndm kha cao so voi
cot. Dong chit long tir bé dau mdi dudi tac
dung cua trong luc tu chay vao luu luong ké
kiéu phao nam thap hon cot. Tiép theo, chat

long qua cac 16 dudi day di 1én qua cot chira.
Mot buéng rong dat trén dinh cot dé giam tdn
that hat khi chét long c6 van tde 1on.

Bang phuwong phap phan tich ray théng
thuong da thu duoc nhitng phan cép hat hep cua
mau. Cho mot cdp hat hep d6 vao cot da tao
tang s6i, cac hat phan tang d& dang tao ra huyén
phii theo mot biéu d6 &p luc vsi nhiing hat nhe
hon ¢ phia trén va nhitng hat nang dan vé phia
dudi. Vi pham vi rong cua van téc 1ang nén s&
chia mau thanh mét phan ning hon va mét phan
nhe hon la phu hop. Van tdc tao téng sO1 tang
1én cho dén khi tit ca cac hat déu néi lo hing.
Luac d6 mot phan caa nhiing hat nhe hon bi day
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Hinh 1. Cdu tao mét cot don gian

vao vung hinh non.

Nhiing hat nang trén day cot duoc thao ra, it
nhat 14 cho dén khi thy rd rang nhitng hat giau
khoang vat duoc thao ra khoi cot. Tiép theo,
nhiing hat con lai dugc tao tang sOi voi van toC
thap hon nhung di1 dé cho cac hat néi lo ling gan
sat day cot. Tai diém do6 tit ca cac hat duoc tao
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ting s6i dén do cao dudi 16 do ap luc trén cing.
Do biéu do &p luc cua huyén phil bang cc b do
chénh ap nam gitra cac vi tri ké can. Cac bo do ap
lyc ¢6 thé két ndi véi mot may tinh. Gia tri trung
binh dong cua tung gia tri chénh ap sé€ dugc s
dung dé xac dinh khi nao hé théng én dinh, tic 1a
da hoan thanh sy phan tang. Thoi gian khoang tir
5 dén 10 phut 1a du.

Ghi hiéu sé &p luc APy giita 16 do ap luc
cao nhit va 15 do cudi gan sat day cot. Cha y
rang chiéu cao cua tang hat phai thap hon chiéu
cao 15 do ap luc trén clng, va tit ca cac hat phai
duoc tao tang sbi. Luc d6 AP; biéu thi tong
trong lwong mAau trong chat long. Mot phan
huyén phu duoc hat ra ¢ phia dudi theo kiéu
dong chay hai pha c6 nit on dinh. Ghi hiéu s6
ap luc AP cling bang hai 15 do nay. Sy thay doi
hiéu s ap luc la do thao vat liéu ra khoi day cot
tang s6i va duogc thé hién nhu sau:

AP, =AP —AP. . (4)

Sy thay d6i ap luc chinh xé&c bang trong
luong trén mot don vi dién tich caa hat trong
chat long da duoc thao ra, d6 la:

APS =¢5(p5_,0)gH ’ (5)
trong d6: H bay gio 1a chiéu cao ciia huyén phu
da théo ra, ps 13 ty trong trung binh cta chat ran
trong huyén phu da thao ra, va @s 1a phan thé
tich ctia chét ran trong huyén phu di thao ra.
Khéi lugng chinh xac cia hat da thao ra la:

M =pdAH , (6)
trong do: A la dién tich caa cot. Két hop hai
phuong trinh (5) va (6) dé loai bo phan thé tich
cua hat sé duogc:

M (o, - p)9 _ )

PsA

Tiép theo, tinh ty trong twong ddi cia mau |
ps/p la:

AP, =

__ Mg . (8)
Mg - AP, A

Sau mau thir nhat c6 khéi lugng kho 1a M

d3 thao ra, ghi lai hiéu sb ap luc giira 16 do cao
nhét va |5 gan sat day cot, tinh APsbang phuwong
trinh (4) va ty trong twong ddi bing phuong
trinh (8). HGt mau thir hai ra khoi day cot va lai
ghi hiéu s6 ap luc gitra 16 do cao nhit va 15 do
nam sat day cot. Thé cac gia tri vé thay doi hiéu
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s6 &p luc APsva khdi lwong kho M da thao ra
trong phuong trinh (8) dé tinh gia tri R.D. cua
mau tha hai. Lap lai tha thuat nay cho dén khi
toan bd huyén phu trong cot duoc hit ra hét.
Ciing 1am twong tu ddi v&i phan nang da tach ra
tir dau quy trinh nay.
4. Két qua va binh luan

Bai b&o nay gidi thiéu két qua nghién ctiu ba
mau than c6 ¢& hat khac nhau. Trong mdi trudng
hop su phan phdi ty trong duoc xac dinh bang
phuong phap chim ndi théng thuong da mo ta
truge day. Sau d6 ap dung phuong phap tao tang
s0i dé nhan sb liéu vé tinh kha tuyén cua cac
mau ddi vai ting ¢& hat. Phuong trinh (8) dugc
dung dé tinh ty trong cua moi mau théo ra tur
tang than da tao tang so6i. Tiép theo, &p dung
phuong phép do ty trong ddi vai cac méu da thao
ra dé xac dinh ty trong thyc té caa mau.
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Hinh 2. Khéi liong lily tich ciia mau c& hat
-2+1,4 mm 1& ham cua ty trong twong doi.
Céc s6 liéu nay tinh bang phirong trinh (8)
va dung phirong phap do ty trong doi Voi
cac mau thao ra khoi cot. Nhiing so ligu nay
ciing duoc S0 sanh vai so liéu phéan tich
chim néi mét mdu twong tu
Trén hinh 2 giéi thiéu % khdi luong lity tich
la ham cua ty trong tuong ddi cua hat cia mau ¢
hat -2+1,4 mm. Két qua cho thdy cac s6 lieu thu
duoc bing phuong phap phan tich chim noi va
phuong phap tao tang soi twong tw nhau. Cac sd
litu cua phuong phap tao tang sbi tinh bang
phuong trinh (8) va do bang ty trong ké ciing rat
khép nhau. RO rang 1a cac mau théo tir cot bao
quat mot pham vi cac ty trong, do do co the tinh
su phan phdi twong ting ciia do tro theo yéu cau.



Hinh 3 va 4 gidi thiéu két qua phan tich cac
cap hat -1,4+1,0 mm va -1,0+0,7 mm. Sy tring
hop gitra s6 ligu phan tich chim noi va tao tang
s6i mot lan nira cho thay rang phuong phap tao
tang so6i sir dung thich hop cho nhiing cap hat
khéc nhau. Néu tao duoc tang soi dong déu thi
phuong phép nay qua thue la dac biét hap dan
d6i véi hat min va van tdc phan tang van cao.
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Ty trong tuong dbi

Hinh 3. Khéi lwong iy tich ciia mau cé hat
-1,4+1,0 mm la ham cua ty trong twong
doi. Cac sé liéu nay tinh bang phicong trinh
(8) va dung phwong phdp do ty trong dol
véi cac mau thao ra khoi cot. Nhiing s liéu
nay ciing dwoc so sanh véi sé liéu phan
tich chim néi mét mau tuwong te
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Hinh 4. Khéi lwong lily tich ciia mdu cé hat
-1,0+0,7 mm la ham cua ty trong twong
doi. CAc sé liéu nay tinh bang phirong trinh
(8) va dung phwong phap do ty trong dol
Vi cac mau thao ra khoi cét. 'Nhiing s liéu
ndy ciing duwoC SO sanh vdi sé liéu phan tich
chim néi mét mdu twong tu

Mot loi thé quan trong cua phuong phap tao
tang sbi 1a khdng can chuyén cac hat tir binh
chira cé ty trong nay sang binh co ty trong khac
va klem tra ty trong cua binh. Cac hat ty dong
sap xép trong binh chira thanh nhitng phan cé ty
trong khac nhau. N6i chung, khong can phai do
ty trong nhitng mau théo ra néu cac gia tri RD
tinh theo phuong trinh (8) 1a chinh xéc, sai sd
khoang 2%.
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Hinh 5. Cach b tri mét hé thong cac cot bén
trén bé gop va bén duoi bé dau moi.
Co thé de dang bo i den 6 cot theo cach nay

5. Két luan

S& 1a Iy twong néu mot hé thong nhu trén
Hinh 5 c6 thé dung dé nghién ciu dong thoi
thanh phan ty trong ciia mdi cap hat. Két néi he
thdng nay véi may tinh s& cho phép lam thi
nghiém hoan toan tuy dong va loai bo dugc
nhiing bién dong do thao tac cua nhitng nguoi
lam thi nghiém khac nhau. Can phai rdy mau
thanh nhiéu cap hat, ¢6 thé 12 6. Sau d6 mdi cap
hat cho vao mét cot, nhu vay sy phan tang sé
dién ra dong thoi. Nguoi 1am thi nghiém bat
dau lay mau tir mdi cot bang cach an ndt trén
may tinh khi binh chira mau da vao vi tri. Co
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thé nhan duoc sé liéu vé phan phdi ty trong tic
thi cia mau chi don gian bang cach hit chat
long trong mau théo ra chu khdng can siy dé
tinh khéi lugng M. C6 thé dung mét hé sé hiéu
chinh chuan dya trén sy so sanh téng khoi
luong kho cua mau da biét va tong cac khoi
lwong mau wot. CO thé phan tich do tro theo
cach thong thudng biang mot hé thdng quét.
Theo thoi gian mot hé thong quét co thé Iap trén
thanh m&i cot dé thu nhan tai chd biéu d6 do
tro. Hién nay su hiéu biét vé biéu do ap luc c6
thé 1a du dé biéu thi phan phdi ty trong. Nhu
vy c6 thé hiéu rang s& phat trién mot hé théng
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SUMMARY
Application of fluidization to obtain washability data in coal preparation
Nhu Thi Kim Dung, Hanoi University of Mining and Geology

There is considerable interest in developing new approaches to obtain washability data in
coal preparation. The traditional “sink-float” method has been used for decades. Obtaining the data,
however, is costly, and often the analysis time required is too long. Further, the dense liquids used
to conduct the analysis can be problematic, on health and environmental grounds. The purpose of
this paper is to describe a new method for conducting washability analysis, using fluidization.
Although this method is used on coal particles smaller than 2 mm, the method may be applied to
particles of any size or density. Although the process of fluidization is well established, its
application to obtaining washability data appears to be novel. Narrow size fractions of the sample
are obtained using conventional sieving. One of the narrow size frations is placed into the fluidized
column, where it segregates readily producing a pressure profile, with the less dense particles at the
top and the progressively denser particles below. The pressure profile of the suspension are
removed from the vessel, the change in the suspension pressure profile measured, and the dry
weight of the discharged sample determined. These data are then used to obtain the particle density.
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