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NGHIEN CUU KHA NANG KHU TAP CHAT TRONG THAN
ANTRANIT QUANG NINH

Tha. Ngupdn Ngpe Phi, KS, Nguvdn Thi 8dn, KS. Hodng Thi Thu Huomg
KN Ngwydn Thi Minh Phuong, KS. Trin Son Long

Prwdng Dal hae Mo - Dia chdi

: Than I ng m nhién licdw hoa thach quan trong, ty nhién vige se dung than chizg
nhicu tap chat khodng da gay anh heong nghidm trong 161 moi tredng, San xudt than sach
cinea rat 1t tap chat Khodng, tham ohi sidu sach, eo thé 1 olal phap twong lal dé tao ra nhién
lidu sach cho ede nhd mdy nhiée dién than va cde mue dich ddn dung khde

Bdo cdo nay rinh bay kér qud nghién ciu ke tap r!uf!‘n‘rmu than antraxit Quang
Ninh cua nhom nghién e thude tricomg Dat hoe Mo - Dia char, Két qua so b o thé ki
101 36 % rap chit frong than antraxit vimg Fang Danh va vimg ( dam Pha hr"mg hoa téach kéy
hop xur va axit, Da xde dinh ché do cone nghd hoa tdeh hop 16 cd hat than dem hoa tdeh
0.2 mm, nong do dung moi hoa tdach 7-10 %, nhidt do hoa tdeh 80 °C var thoi gien hoa tich
6-8 h. DE 6 dwpe than antraxit sach sau hoa tdoh e dg tro thdp hom 3 % nhdt thiét phai si
dung plucong phap hda két hop voi tuvén co gidi nhdam dam bao higu qua cao nhdt coé thé.

1. Gi6i thi¢u

Than 1& nguon nhién li¢u hoa thach quan trong, sin ¢, ré tén, tuy nhién viée sir dung
than ¢ do tro cao di gdy anh hudng nghiém trong 16 moi truomg, 1am cho thé gigi c6 xu
hudng quay lung lai voi than, Do viy san xudt than sach chia rdt it tap chit khoang, hudng
161 san xudt than siéu sgeh su dung cho cic myce dich dic biét, ¢ thé 1a phuong an tuong lai
dé tao ra nhién li¢u than sach cho cic nhd mdy nhi¢t dign than va cho cde muc dich dan dung
khac. Khur cdce tap chit khodng trong than, sau diy duge goi tit 1a khi to, da dwoc nghién
cuu torong d6i nhicu trén thé gidi, nhung cde nghién et chi yeéu tip trung trén doi tugng
than bdc thap nhu than ndu va than ban bitum, rit it d6i véi than bitum nhung chua ¢
nghién ctru nao thye hign trén than antraxit. Karen M Steel va John W Patrick (2001, 2002)
da khir tro than chit bée cao cta Vuong Qude Anh ¢6 ¢ hat <500 wm tr do tro Ay~ 7,9 %
va S = 2,6 % t&i d§ tro con 0,6 % vt 8 ~1.4 %, Nabeel A, Khan T. A. va Sharma D. K.
(2009) da hoa tach than bic thip bang xt va axit cho phép khir duge 75-80 % lugng tap ch‘flt
khodng co trong than. Niken Wijaya, Teck Kwang Choo, Lian Zhang (2008), da nghién cuu
kha nang ché bién than siéu sach tir than ndu Victoria o nhiét 4o thuomg va da dat 4o 1o
~ 1,5 %, trong khi Wijaya va nhitng ngudi khac (2011) nghién ciu kha nang khu tro than
ndu bing axit yéu nhu gidm gd va axit xitric két hop véi hdn hop axetat amoni va nitric axt
dé dat duoc do tro 1,6 %. Céae phuong phdp khir tap chit trong than va hi¢u qua cong ngh¢
duge Rahman M., Pudasainee D., Gupta R. (2017) dua ra trong nghién ctru tong quan v hoa
tuyén than.

——-—-———-—-—————-—-—-——-—
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Tuyén tap bdo cdo Hoi nghi KHCN Tuyén khodng todm qude lan thie V, Ha Noi, 9-201%

Hang ndm Viét Nam khai thac khoang 45-50 tri¢u thn than, chu yéu i antraxit Quiang
Ninh, loai than ¢6 d6 hoa thach cao nhét, ¢6 nhiét tri cao nhit, ngoal trls gid trf thiong mei.
Than antraxit Quang Ninh thuimg thuémg duge tuyén bang huyén phi hoje may lﬁng ot
trong phan tuyén tr 1,6 t6i 1.9 dé ¢6 than sach vai d tro thudmg > 5 % phis hop véi nhu chu
thong thudng cia thi truémg. Mt s6 san phim than sau tuyén c6 dé tro lén i 40 % }ch-
hon. Than sach nhdn duge tir cac qué trinh tuyén co gidri con chira rht nhiéu thanh phin
khoang khong chay lam giam nhiét tri cua than va gy hai cho moi tnromg xung quanh do
lugng 16n tro ddy 16, bui va khi thai doc hai. Do dac diém thanh phin ti trong cua than
antraxit Quang Ninh nén tuyén co hoc khong cho phép dat d) tro < 3-4 % do & 40 tro nay
cua than sach, than s tres 1én cuc ky khé tuyén va cho ti 1§ thu hogch cling nhu ti 1§ thye thu
thap téi mire kho chap nhan va tao nhiéu san pham trung gian. Dé tiép tye giam do tro 1
thip hon 3 % thi nhat thiét phai sir dung thém phuong phip héa tuyén nhim myc dich hoa
tach chon loc cac khodng chat v co ¢6 trong than.

Nghién ciru khir tro trong than antraxit Quang Ninh nham muc dich xdy dyng co s& dir
li¢u ban dau phuc vu cho cac du 4n san xudt than siéu sach trong twong lai, logi than ¢6 &6
tro tir 0,5-1.5 % sir dung cho céc (mg dung dac biét nhu lam chit khir trong luyén kim sach,
san xuat bun than nhiéu liéu thay thé ddu diezel,... Nghién ctru diu tién nhim khao sét céc
yéu t6 anh huong t6i kha nang khu tro trong than va phét hién céc quy luft hoa tich ma chia
dat muc téu giam d¢ tro téi muc cia than siéu sach.

2. Miu thi nghiém

Cic mdu thi nghiém duoc lay tir nguon miu dy trir cia Phong thi nghiém Tuyén
khodng. Trudmg Pai hoc Mo-Dia chat, da dugc thu thip tir trude & cde viang Viang Danh va
Cam Pha. hai ving than dai dién chinh cua bé than Quang Ninh. Hai miu than duge ddp -15
mm roi dem phén tich thanh phin o hat, phin tich 46 tro céc cép hat va phan tich chim néi
dé xdc dinh diic tinh cua cac miu than va sir dung cho thi nghi¢m két hgp tuyén vit 1y va
tuyén hoa. Két qua phan tich dd tro néu trong Bang 1, phin tich chim noi cdp hat +0,5-15
mm ciia cic mau than duoc thé hién qua dudmg cong kha tuyén trong hinh 1 va 2.

Bang 1. Phin tich d tro cic miu than Ving Danh va Cim Pha

Cép hat (mm) Than Vang Danh (A, %) | Than Cim Pha (A, %)
- 0.5 30,11 24.36
0,5-3 30,31 18.18
3-6 38,25 14,38
6-15 31,05 11.61
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Hinh 2. Puimng cong kha tuyén miu than Cam Pha

r dud ng kha tuyén cua cac mau than 6 thé thay tuyén co gidi chi co thé cho
than szghdg)agi (t:xz) gkhoang :; % voi t1 I¢ thu hoach khoang 50 % va 40 % o ti trongdpht?g
tuyén 1,7 va 1,4 twong ung vOi cac mdu than Vang Danh va Cam Pha. Pé giam ticp Ota
téi mire < 1,5-3 % bit budc phai s dung phuong phap tuyén héa, trong d6 hoa tach Lacaxf:
chét khong bing xit va axit duge coi la phd bién va 6 trién vong hom ca. Xut ‘v?uong
sunfuric duoe lra chon trong nghién ctru nay do tinh sin co, ré tién, hoat tinh manh va
ddi an toan.
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ieH '7; bl cdin HOE nght KHCN Tiyvén khodng (000 4 e

1 KA quit (il nghigm

Nhitng thi nghiém ddu Kivéo sdt nh hirmg cta o hat, nimg 60 hoa chit, thoi gian va
ahigt d0 o hidu qua khir tro nhlim xbe dinh ehé db cbng nghé hap Iy, Thi nghigm khao sé;
dah hurong evia ¢f hat (o hidu qua hioa tach hay (16 khix tro duge (ién hanh o digu kién nhiét
46 thudmg, thiv ghin hdn theh w0t 2 giir vi kit 2 gils, nbng A it va nbng 46 axit 5 %. Ket
gqua thi ngghidm néu frong Dang 2,

o 20 K0t qui Ko wit higu qua khis tro va ¢ hat fhan —

Miu than | C0 hat |§32L ::l? ‘:’:hls:r ?:31 trzgetmm ,;1%:;;':’5:;“ ’!“;(l}é‘;h ,,u.
 labu(g | @ | theh (%) (%) | il
6-18 | 30 L e Y ) . 11,74 0,00
| Than R | R A A 722, 11,52 0.21
RRjconmhy | 083 | 30 | 293 [ 1769 15,67 0.41
- 08 |20 749 | 2403 | 1325 3,03
O 1O g1 | 2s07 | 2045 1,45
B Then Ving | 3:6 50 46,9 33,61 29.22 2,08
Banb 0.5-3 30 25,7 2136 1521 3.92
L 0.5 20 17,17 29.93 18,40 423

* Ti 18 kit tro Dy duge hiéu [a i 1¢ % khi lugng tro khir duge so véi lugng tro mau
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RIS i

| 0313; ’ «0,5

fkﬁﬂ! tro v ¢i hat b e St



Tuyén tdp bdo cdo Hoi nghi KHCN Tuyén khodng toan quoc lan thir V, Ha Noi, 9-2018

ST

e —————————————————

Ti 1é % khur tro va c& hat cua mAu than Vang Danh :
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Hinh 4. Quan hé phu thudc gifra ti 1¢ khw tro va c¢& hat cua mau than Vang Danh

Co thé thay, hiéu qua khur tro trong than phu thudc rat 16n vao c& hat, hat cang min
thi ti 1€ khur tro cang cao, tir d6 cho thay ring cin thlet phai nghién min antraxit toi ¢& hat -
0,5 mm, tham chi -0,1 mm dé dat hiéu qua hoa tach tot nhét.

Két qua khao sat anh huong cua nong do xut téi hiéu qua khu tro dugce thé hién trén
Hinh 3. Diéu kién thi nghiém khao sat nong do xut su dung c& hat ¢& hat: 0.2-2 mm nham
don gian héa viéc thi nghiém va giam thiéu mat méat co hoc khi rira, loc va siy mau. Thoi
gian hoa ta(,h xUt va axit lan luot déu 12 2 gid va & nhiét do thucmg

Ti 1é % khtr tro va ndng doé xat clia mau than Cam Pha (-) va Vang Danh (-)

25.00
=° 2000
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ﬁ‘
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Hinh 5. Hiéu qua khit tro va ndng d@ xiit cia miu than Cim Pha va Véng Danh

Ca hai mau thi nghiém noéng do xut déu cho két qua tot nhat & néng do xut 10 % vdi
mize khir tro 8,04 % va 20,88 % cho than sach ¢6 do tro 4,44 % va 4,0 % twong tmg vdi mau
than Cam Pha va Vang Danh.

270 Héi Tuyén khodng Viét Nam




; : . £ e ¥ 17 KT RIAE O
T”-,V‘;” "ip! ,h‘jo cao Hoi nghi KHCN Tuyén khodng toan guoc ldn thie V, Ha Néi, 9-2018
roc thue hién O diéu kién cd hat

t 1an luot déu la 2 gio va & nhiét
tach duoge thé hién tren

Thi nghiém khao sat anh hudmg cua nong do axit du
0,2-2 mm, nong do xut 10 %, thoi gian hoa tach xat va axi
do thuomg. Két qua khao sat anh hudmg nong dé axit téi hiéu qua hoa
Hinh 4.

Ti 1& %o kT tro than va nong do axit ciia mau than < ‘am Pha ()
va Vang Danh ()

2500
i . 20.00

15.00

Ti lé khir tro, %
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Hinh 6. Hi¢u qua khir tro va nong d§ axit cia mau than Cam Phi va Vang Danh

Ca hai rq?iu than Cam Pha va Vang Danh déu cho két qua hoa tach tbt nhat & nong do
xut 10 % va nong d¢ axit 7 %. vdi ti 1é khir tro tuong Ung 1a 7,09 %; 19,65 % va d tro dat
dugc 4,57 % va 4,08 %.

Thi nghiém khao sat anh hudéng cia théi gian hoa tach duoc thue hién & diéu kién c&
hat 0,2-2 mm, & nhiét d¢ thuomg véi ndng dé xit va axit 1an luot 1a 10 % va 7 %. Két qua
hoa téch dwoc thé hién trén Hinh 5.

Ti 18 % khir tro va théi gian cia mau than CAm Pha (-) va Vang Danh (-)

25.00

20.00

70
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Ti 1& khu tro.
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Hinh 7. Ti 1¢ khir tro va thoi gian hoa tich cia mau than Cim Phia va Vang Danh
. Odicukién nhiét do thuome, ti 1¢ khir tro phu thudc rit 16n vao thoi gian hoa tach. Tir

ket qua thi nghiém co the thay ti 1é khir tro i 1é thuén véi thei gian hoa tach. ti 1é cao nhéat

dat duoc & thoi gian hoa tach 8 gio 129,07 % va 21,2 % tuong (ng véi mau thz:Ln Cam Pha va

Hoi Tuyén khodng Viét Nam
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Viang Danh. Pé co thé khir tro ¢ ti 18 16m hon can thoi gian hoa tach dai hon % gi0, tham chi
ca ngdy dém. Tuy nhién théi gian hoa tach dai dc)np: nghia véi nang suat thap cia qué trinh
hoa tdch nén nhiét 4§ va ap sudt c6 thé giam dang ké thoi gian hoa tach.

Thi nghiém khdo sat nhiét do hoa tach dugc thue hién & diéu kién c& hat 0.2-2 mm_ &
nhi¢t do thudmg voi ndng d6 xut va axit 1an lugt 1a 10 % va 7 %, théi gian hoa tach 14 2 gig.
Két qua khao sat anh huong_, cua nhiét dd duoc thé hién trén Hinh 6.

Ti 1& % khtr tro va nhiét d6 ctia mau than Cam Ph3 (-) va Vang Danh (-)
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Hinh 8. Ti I¢ khir tro va nhiét d¢ hoa tach cic mau than Cam Pha, Vang Danh

C6 thé thdy, nhiét 6 anh huéng rit manh t6i ti 1é khir tro ciia cc miu than. Nhiét dé
cang cao ti I¢ khir tro cang lon. Ti I¢ khir tro dat dugc & nhiét d6 80 °C & mitc 1063 va
24.64 % voi do tro san pham hoa tach 1a 4.4 % va 3.69 % tuong (mg v&i mau than Cam Pha
va Vang Danh.

Nhiét o hoa tach co thé tang hon 130 °C néu c6 thiét bi phi hop nhu cic binh
Autocla, tuy nhién ¢ diéu kién cua phong thi nghi¢m cua by moén Tuyén khoang, tam thai
chon nhiét d6 hoa tach 80 °C lam nhiét do hop 1y nhat.

Dé lam rd hiéu qua khir tro & diéu kién nhiét dé cao  trong mbi quan hé thiri gian, nhém
tac gia da thuc hién mot loat cac thi nghiém hoa tach mau than & nhiét do 80 °C. thoi gian
hoa tach tir 2 dén 8 gio va ¢ hai c& hat -0,2 mm va -0,1 mm. Két qua thi nghiém duoc trinh
bay trong Bang 3 va biéu thi trén Hinh 7.

Bing 3. Két qua hoa tich & di¢u kién 80 °C va théi gian 2-8 giv

C& hat mau dau, Pj tro mau dau, Thai Ti 1€ khir tro, % D¢ tro SP, %
mm Y% gian

Than | Than | Than | Than | hoatd Than Than | Than | Than
Cim Vang | Cim Vang h,gi& | Cim Pha | Vang Cam | Viang
Pha Danh Pha Danh Danh Pha Danh
02 0.2 4.9 2 9, 4 I R
0,2 -0,2 5 4,9 4 14,92 33,38 4.13 3,26
0,1 -0.1 7,6 7.4 8 52,88 56,08 3,76 34
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! Hinh 9. Quan h¢ phu thude cua ti 1€ khir tro va thoi gian hoa tich & 80 °C
Tir két qua thi nghiém & nhiét dd cao (80 °C) va thoi gian c6 thé thiy: (1) Thi gian
.- hoa tach cang tang thi ti 1€ khir tro cang lon, cao nhét 1a 8 h dat duge ¢ mire 52,9 % va

56,1 % tuong ng v6i mau than Cam Pha va Vang Danh; (2) C5 hat dem hoa tich cang nho
va thoi gian hoa tich cang dai thi sy khac biét vé kha ning khir tro gilra than Cam Pha va
than Vang Danh cang giam, cu thé ¢ ¢& hat -0.2 mm u I¢ khir tro cua mau than Vang Danh
cao cap 2 Jan so v&i mau than Cim Pha nhumg & ¢ hat -0,1 mm thi sy khac biét chi con ~
1,1 lan.

 Két qua thi nghiém thuc t¢ cho thay cd su khic bi¢t @it than Vang Danh va Cam Pha
' vé hién qua khi tro. Than Vang Danh nhin chung d& khir tro hon so véi than Cam Pha,
me thé 1a do su khac biét ve hoattinh’cﬁng nhu tinh tham thau coa than. Sy

khic biét niy s& giam dan khi giam c§ hat dem hoa tich.

mkhmgdmhduocm&sokec lugn quan trong sau:
12 lan ddu tién vén de khu tap chét khoang trong than antraxit bing hoa tach
nghién ciru & Vigt Nam. '

il sa tach xit va axit phu thude rit 1ém vao ¢d hat. C&
vym ﬁxﬁkﬁ tro uungpha';n'ax?tcbing hoa tich, :g:t nhat
& hat -0,1 mm.

h duge mot sb ché d9 cong nghé hoa tach hop 1y gom: Hon

. (2) Néng do xat toi wu 10 % va ndng d¢ axit sunfuric toi wu
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7 %:; (3) Thoi gian hoa tach 6-8 g &,10 & nhiét dd va dp suat thudng; (4) Nhiét do hoa tach hién
tai ctia phong thi nghiém la 80 °C. Vi diéu kién thi nghi¢m ndy, ti 1& khtr tro cao nhét dat
duge & mire 52,9 % va 56,1 % véi do tro san pham hoa tach mau than CAm Pha va Vang
Danh tuong tmg 1a 3,76 % va 3,4 %.

e Két qua nghién ciru ciing cho thdy ¢6 su khac biét 1on vé hiéu qua khir tro trong than
antraxit cia Viét Nam so vai khir tro trong than ndu cua cac tac gia trén thé gidi nhu cia
Steel va Patl’lck va cua Nabeel, Khan va Sharma, loai than ma ho co thé khir tgi 75-80 %
lurgng tap chat khoang c6 trong than gﬁy ¢ co hat -0.5 mm.

Két qua nghién ciru ban dﬁlu tuy khiém ton nhu mdi chi khu dugce 56 % tro trong than
antraxit nhung ciing khang dinh ring hoan toan ¢ thé san xuit duge than antraxit siéu sach
bdn}: phuong phap héa. Nhém nghién ctru dy kién trong thoi g f,lan t¢i sé& tién hanh khir tro ¢
didu kién c& hat -0,1 mm, nhiét d6 >100 °C va ap suét 3-4 at nham tirng budc giam dan d§
tro ctia san pham téi mue than siéu sach <1,5 % dap g ticu chuén lam nhién liéu trong

luyén kim loai sach va nguyén liéu san xuat hdon hop bun than nhicu li¢u trén nén nudc
(CWM)./.
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