JNGHI_IK‘HU HUCJCGNG NGHE TUYEN KHOANG
TOANJQUOCjuAN THIY

CHE/BIEN KHOANG SAN! GANI VO

RHAT TRIEN BEN VNG O VIET NAM

S=— | NHA XUAT BAN KHOA HOC TU NHIEN VA CONG NGHE



i s e ———

——— | Ten bio o4 B
T o v tén ngurdi Vit I - e o o [
i ]

Tran,

P
[

n ’ | M“Mé” ciu cong nghe tuyén Crra

a - N | ‘ | | |

i Ths iran Ih RITS! S IL’I]. I‘(‘]ﬂ Ca nhi‘[“ thu h||| 10 '.'ﬂ

; ang S

) N Nguven H.\an;. ;M
PGS TS N

phit m¢ ”ﬂ”, “~
b
}_.Zf."lphll tlang “

vay
The Tran \:\;\\ -'\nh R e R l

—
e ——
—

Khai thac su dung quing Apatit bhén Vimg ~—

i« KS Nguvén Trong Phi

¥ 1 - 3 . 2Ga |
trong lai tir nguon quang T ngheo vy Quing [V N
e = ap nang cao va on dinh chﬁlﬁl‘%“m‘“"“
« Nguven Thi Minh (nair phap nang ¢ ) Wl omg !
jo. | TS Newre quang tunh Apatit loar [T T a0 Cai, dgé dap (ing 305
véu cau san xuat Axit Phatphoric va phin bén
DAP
i-—--f*; * 2 ‘ H J —-“‘-'41
" PGS TS Nguven Hoang Son | Nghién Cuu tuyen quang Apatit loai 1T Mg Coc . |
T“' Thuat Lao Cai ket hop tuyén noi ting soi va tuyen ng; | =4
| Ths “Tun& ten TR thong thuomg
' Ths Tran Van Duoc | .
- ' . ‘_-'-‘""ﬁ\‘:
3 PGSTS Pham Vin Luin Nghi¢n ciru tuyén néi quing Apatit phoi tron 7 |
vung Bic Nhac Son - Lao Caj i
' Ths. Le¢ \'iél Ha .
3% Ths B Dang Hoe Tién.b{) mm trong cong nghé tuyén qudng 329i
, | i Apatit loai IT Lao Caj |
Ths. Nguven Thi Tam
| -
40 PGS.TS Nguven Hoang Son Nghién ciru tuyén noj ca‘ip hat tho quang Fenspat 336
Mo Ngot - Phi Tho trén thiét bj tayin né: (&
v Bl e - ; LIUyen nor tang
Ths. Pham Thi Nhung si thi nghiém ) |

Ths. Nguyén Thi Huyeén Trang
T’ g

—

41 | Ths Bii Pobne 11— ioogon . . | |

* Bui Ding Hoc M‘L,Jl S0 ket qua tham do thude tyén no thay 3“-‘]

KS Nguyén Thi Vien | :l;flh”“ uyen ngoai cho quang Fenspat Mo 1‘

| o NES |

_.__ﬂlh’:‘_b:" en | ju Tém va ppk :

v | — ___b_.___N__ . . —“"ﬁ

; ] ooy o . , |

o v PHANV. T gy i TU DONG HOA |

142 | KS. Neuyin 1 ién Man " T ———— T .|

| Ks N | Uni dung thiét bj Cell e s wyén ndi | 38

[ | KS Neuyan Vi Tz _ _ ) Cell tuyen trong tuyen n |

| 1 e n Tha; dong 1 I'ong cong ty Khoing san - TKV |
| Ths. Ly Xuan Tuyén vy finik

\\



on khodng toan quoc lan thie V. Hg Noi

2201

Twuvén tap hao cao Hoi ngin KHON Twy
———————————

NGHIEN CUU TUYEN QUANG APATIT LOAI T MO COC - Lig,
KET HOP TUYEN NOT TANG SOIVA TUYEN NOI'THONG THU(,{:‘
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Ouang Apatit loai Il (quang Apatil dolomil) Ln rr:?.h_ﬂ_mg !r'rrf.‘nhtmg_. k’"".”?i €6 I i
kinh 1é o Viét Nam do gid thanh ruven cao va quy [rinh phuc tap h‘": tyen nai cap py, :']'
la mot trong nhimg hecmg di frong cong nghé Bido cao nay trinh f’ﬂy ket qua thy 'izh,fi
cua cac mau guang apatit loai 1l lay (e Vo Coc Lao Cai f‘ui’?fi’_-“” (7_” -’”}"lj?l not thing fhw}n:
két hop voi tn én noi rang soi cho cap hat 0.2-0.5 mm va fuyén noi !h_nH.E:.”an,i{ cap by .
0.2 mm Kot qua the nghiém cho thay tie madu quang apatil dolomit co ham lumy g,

2453 % P-Os. ¢6 thé thu dwoc quang tinh apatit vai ham heomg 32.21 %% P05, thuee thy 81+

1. Mg dau

Quang apatit loai Il Lao Cai (quang apatit - cacbonat) 1a nguén nguyen lidu quan tron
¢6 trir luong lon doi voi nganh san xuat phan bén Viét Nam. Trong cac ving quang apa
loai I Lao Cai thi quang vung Mo Coc duoc nghién ciu k¥ hon va ¢0 kha nang tuyen tu

duoc quang tinh apatit ¢6 chat luong dat yéu cau bang cac so do tuyen nOi thuan, wyen n:
nguoc hodc cac so dd tuyén noi hai giai doan sau khi nghién quang dén do hat min 90 -

24 mm [1]. [2]. Tuy nhién so vai quang loai 3 dang dugc tuyén tai cac nha may dang hoa
déng thi quang tinh apatit loai 11 ¢0 gia thanh cao hom, chu yvéu lién quan dén chi phi nghe

sang. Néu giam duge chi phi nghien quang thi giam duoe gid thanh quang tinh apait loa
1) co the trien khai san Xuat wyén quang apatit loal nay. Do quang apatit Joat I v

Mo Coc co dé hat xam nhiem thd nén ¢6 kha nang tyén quang loai nay o do hat tho hor <
chi phi nghién néu ¢ cong nghé va thiét bi phu hop.

=laliil L L

Mt khac hién nay trén the gidi xuat hién mdt so loai thiét bi cho phép wyén ™ -

ligu o do hat thd hom (dén 1-2 mm) duoc goi la thi¢t bi tuyén ndi tang soi [3). [+- 3] i
bi nay houat dong dua tren nguvén Iy ket hop m)'én noi va tuven tr:_mg lire vad
d-.,r; o nuoc ngoal dé wyén than cing nhu cac doi trong quﬁhg phi kim. Thiet br 00
phép s én not vat ligu hat thd vén nang suat cao hom, da(l wr it hon va gia thanh wyer lflw.
New ap dung duge voi quang apatit loai 11 Lao Cai thi gia thanh tu &n sé giam dang »°
giam chi phi nghien. '
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Muc uéu cua de tai la nghién cdu tuyén ndi mau quang apatit loai 11 vung f\io._

( i ing - } v . .o - - L 5
“ai bang su do wyen ndi ket hop yen ndi ang soi va tuyén noi thong thuong ¥

pe
thiet b

o ,". 1 Uh ) £ x : = x . k

n_._‘h cr lnu' 1.5 mm. Cap hat - 0.2-0.5 mm tach ra tr quang ¢ duoc tuyen tren e

no1 tang son va cap -0.2 mm s¢ : s Lo R o B e B C - gans =
. | ¢ dugc tuyen bang tyén noi thong thuong. Tinh 4

thai cua s do la quang tinh va dd thai ket hop cua hai qua trinh tayén (ren.

2 3 oo )
2 Hoi Tuyén kihodans I
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ang dUOC dap den 10 mm bang may dap ham v-‘t‘ Sy
J@EmwkhidUUfﬁﬁ“?'ﬁFTRCQCC§Dhﬂl+U“4;§
W han dé hat. thanh phan héa hoc vé lhéri{l-] pH

nghién ciu

au do da Y M“’ Coe tinh Lao Cai. Mau
AU do dap xuong -0,5 mm bang may dap
n : P ; A cox

ol P 3 1:; V? *0'2_ mm: d¢ di thi nghiém tuyén.
Th an Khodng vat may duoc trinh bay tai cic

pang b

Bane 1, 2 A a

: - i[-.‘, Thanh phan d() hgt mﬁu nghiﬁn clru
o Cap hat, mm Thu ho 07 | ama o )
)Il-f!{;ﬁ_o : » 2'“5" %_| Ham lrgng P,05, % | Phin bé P,0< , %
| — . 22,
[ — 00 73 85 45 23.94
] » 25,26
— | Tdne cong 10 ‘ 6.0
[ ong cong 0,00 24,53 100,00

Bang 2. Thanh phan héa hoc mau nghién ciru

 P0s Si0, MgO ALO; a0 Fe,05 |
24.53 8.25 5.58 120 3812 | 080 |
Bang 3. Thanh phan khozng vit mAu nghién ciru
Khoing vat Cong thire Ty 1 % khoi lwong
Fluoapatit Cas(F.CD[PO,]; 40-42
Dolomit (Ca,Mg)CO; 24-26
Canxit CaCO; | 4-6
Thach anh S10; 9-11
it | (K.H;0)(ALMg,Fe)a(S81.A1:010[(OH)2,(H:0)] 16-18
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Tuyén tdp bao cdo Hoi nghi KHCN Tuyén khodang 6i. 9.3 5
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2.2. Phuong phdp va diéu ki¢n thi nghiént
Sor do thi nghiém tong quat duoc trinh bay
g soi dugc tie

tai hinh 2.
n hanh trén thiet bi uyén ndj G o
g S0y lh|

nghiém Giét dién hinh chir nhat 8x 10 cm va cao'i 2 m (xem H‘;h 3‘)-_("3‘{ o va guyiy |
lam viée cua thiét bi duge mo ta chi tiét trong cac tai licu [6]. [ ;] vd 50 do thi nghiém 4 ¥
wrinh bay tai hinh 4 Cac thudc tuyén dugc su dung nhu sau: “__WOC = hqp apatit [a b, h‘c
thude Berol voi dau diesel theo ty 1& 101, thuoc dieu chmJ} moi truomg !a Nazl(f()}; thue g
chim da thai 1a ho tinh boL. Thudc tao bot trong bk a6, el thi Al}ghlém la MIBrL:
(metylizobutylcarbinol) voi nong d¢ 40 mg/l. Ch} P_h} U :ia(_)v lang 501 dlf()c didy Chm;
bang bién tan dé tao ra toc do dong nudc di lén co gia trl Hhat dinh. F(hafi it cdc thing
theo ché dé tuyén diéu kién (phuong phap Gauss). Th} “gh_‘?m I-4 kha“_’ Sﬂl'Chl phi nuge e
tang soi, thi nghiém 5-7 khao st chi phi Na;COs, thi ngljuf_:m 8-10 khao sat chi phi pg tnh
bt va thi nghiém 11-13 kho sat chi phi thude tap hop (Bang 4).

| Thi nghiém tuvén ndi thong thuong tién hanh trén m'E'l_}' tuyeén nf” thi nghiém da Ning

| ctia Dire v6i dung tich ngan 1-3 L. So dé thi nghiém dicu kien duoc trinh bay tai hinh 4.,
thi nghiém tuyén ndi vong kin tai hinh 5. Céc thudc tuyén duge str dung nhur sau: thude g,
hop apatit la hdn hop thude Berol vai axit oleic theo ty 1 1:1, thude dicu chinh méi truong |3
Na>COs: thube dé chim dé thai la h tinh bot. Khao sat cac thong so theo ché do wyen gigy
kién (phuong phép Gauss). Thi nghiém 14-17 khao sat nong do bun, thi nghi¢m 18-20 khy
sat chi phi Na,COs, thi nghiém 21-23 khao sét chi phi ho tinh bot va thi nghiém 24-26 kha
sat chi phi thude tdp hop (Bang 5).
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Mau nghién ciru
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San pham ling
(Budi thai)

finh 4. S0 dd thi nghié¢m tuyén néi ting

501 c:‘ap +0,2-0,5 mm

¥ e i
Mau nghién ciry

-0.2mm
X6 da

HG tinh by
Berol + Axit oleic

Tinh quing
apatit

khuiy 2°

khuiy 3"
klm;‘iy 5°

TUYEN NOI &
Bot

Buai thai

Hinh 5. So' @6 thi nghiém tuyén néi cdp

-0,2 mm

Bing 4. Di¢u ki¢n thi nghi¢m tuyén néi ting sdi cAp +0,2-0,5 mm

rJ[ 'T“'J'; 5

|

] . , / £ Nl d{::‘.
. | Chi phi nuéc tz.}o ting Chi phi, kg tan‘ thuéucntgan bot
WG L/phat (the dé H tinh | Thube tip hep | (U0 40 bet
ighi¢m dong di len, cm/s) Na,CO; bot axit oleic ;
0,8 40
1 12(2,50) & b
P 0.4 0.8 40
) 15 (3.12) s - 03 20
; 18 (3.75) 0. C e 40
— 0 5 0‘4 s e
A 21 (4,.37) : S 08 40
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PR 0.7 0.4 :
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Bang S. Picu qun thi nghu,m tu
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25 i
\cn ndi cap -0,2 mm
- e

A 1 _Chi (IuPhl kg/tam N.d0 thuae ';;\
So lh' Nong d¢ bon, g/T. Na,CO Ha tinh bot | 1 TH Ik rol ___m( Mo/l
nghi¢m ,COy |} i B = Cmen,
14 200 0.5 | 2 | 04 ] o
] os | 04 | 08 L 10
15 250 . | . ¥ —0__-
16 300 0.5 0.4 .d__;]—_z _____-mx
17 350 0.5 1 R (.. s Ny
1R 300 0.4 0.4 04 | ______411‘\\\
19 100 0.6 0.4 O.j |40
0. 10 —
20 300 0.7 0,4 . 0
T 300 0.6 0,3 0.4 20
04 40
22 300 0,6 0,5 = o
23 300 0,6 0,6 i ) |
24 300 0,6 0,5 0.3 0
23 300 0,6 0.5 0.5 10
26 300 0,6 0,5 0.6 10

3. Két qui thi nghiém

3.1. Thi nghiém tuyén néi tang soi cip +0,2-0,5 mm

ba nen hanh thi nghiém diéu kién khao sat anh huong cua cac thong so dicu kidn den
két qua tuyén noi lang s6i cap hat +0.2-0.5 mm tach ra tr quang dau. So do thi nghi¢m trinh
ay tai hinh 2. Diéu kién thi nghiém trinh bay tai Bang 4. Két qua thi nghié¢m duoc trinh biy

o Bang 6.
Bang 6. Két qua thi nghiém tuyen noi tang s0i cap +0,2-0.5 mm
'ﬁm thi | Juing tinh apatit (Sin phim tran), % Ham luong dudi thai (San
| nghiém | Thu boach | Ham lwong P,Oq Thyc thu P04 pham ling), % Py0s
|1 | 5676 27,65 69.89 1561 4
s . L ?;’;“ :3; 7341 T ——
3 | 3,83 27,24 77.44 14.02
Bl B o
h,_j | 7245 2588 8352 1343 »
3 e o LA
5 61,67 27,08 74.32 15.05 -
| 6 64,18 2742 78.39 .I:‘--
|7 | 6328 27,30 76,92 1412
8 66,42 27,05 79 99 13.38 :
9 62,27 21,72 76.82 13.81 -
20 ____._‘_-_‘n_____,.-ﬂj }
10 60,50 27,95 75 33 [4.03 o
< A
IFI? 58,45 27,88 72,59 14.81 ~
- : —_—_;_-_‘—._._/
12 64, 2() 27,65 79 ()4 13.15
13 68,15 27.20 2 57 ITT/
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ging T 7 Ket qua thi nghi¢m tuyén ngj tang i cap 40,2

thi nghi¢m 12
Thu hmu‘h % \

VS mm ¢ he a1y
m " J.n;. IR
Y JCAAL 1 el Nll huoe @p hop (Beral

Jos5

dicu Kidn cua qua
SOEphi hop nhdt nhie san
W6 kg 1. ohi phe ho tinh

che A0 ven nhar (rén

oo Judr than ¢o ham romy
qua tong herp

A0E mm theo didu kign

f - .
. . - 0 HAam | Thue tha PoOs, %
an phill‘l tuyen _E -l hco T hlll qu mg ‘ lwvone | T ¥ m, £y,
| cap hat b mg | Theo Theo quing
I T (<20 4t | ditu P04 % t‘;llp hat dau
Quing tinh apatit 420 | 1o 2765 | 7004 | 1xo2
. {1‘(&[’-\‘! lhdl 15;8() q‘j\b | l.“.lws_q —"! . \” ()h T .\ l‘}'\-
Cinhiew ~0.2-0.3 mm 100.00 26.15 | 2246 T 100,00 ’L T 04

2 Thi nghiém tuyén tach noi cap -0,2 mm

Di uen hanh thi nghi¢m dicu Kién khao sit anh huong cua cae thong so didu ki¢n dén
. T ; 3 X . 3 : oA . : W

< qua tuvén not cap hat -0.2 mm tach ra tr quing dau. So do thi nghi¢m trinh bay tai hinh
Dieu kign thi nghiém trinh bay tan bang 5. Két qua thi nghi¢m duge trinh bay o Bang 8

Bang 8. Két qua thi nghi¢m tuyén noi cap -0,2 mm

' — m
M thi o Quiing tinh apatit, % Ham ltrgm;., dum th.n :
Hiem | Thy hoach, Ham lwong, P05 | Thuc thu, PO |  POs |
‘ 75.76 28.34 85.00 15,03 1
_‘j__ﬂ___ | 5.00
21 804 27.62 87.87 156 {
¥ f
‘Lﬁ_h_g;z. 5 27.45 89,43 EA L S
? 85.72 26,95 P I .. NS—
| = i 89 17,24 §
—~ 8078 27,18 BN . C— -
! 84 54 27.68 t):'_hs e i
Ty e ——T ot
-' | 11¢ 7723 89.03 T J
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| 0092 2012 s i 12,03 |
- ———_83.52 2787 e 1432 |
| SR B S i8R0 - *
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~1 8015 28,10 e 1ol
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Trén co so cae th nghi¢m dicu kign da o v duge cac thong 56 diéy hign

\ : g ™
Yiuven Vong h ;

| phi ; [ ' ‘ " Ny
sau: Nong 4o bun 300 g/t. chi phi Nay(COv 0.6 Kg/to chi pha ho tinh bot 0.4 g VA chy r\:
thude 1ap hop (Berol+ Axit Oleie) 0.3 K/t :

trinh tuvén ndi cap -0.2 mm Che do tveén néi pha hop nhat tong so dq

Trén co s cac thong so dicu Kien duoe toiru hoa da ten hanh thi nghig

m lu\fn Vg
- - - - L N » S i . . My
kin theo so do hinh 3. Ket qua thi nghic¢m duoe trinh bav tar Bang © §

Bing 9. K¢t qua thi nghi¢m tuyén ndi vong _kin“r-fup 0.2 mm

[ | Thu hoach, % , ~ Thucthu P, s
i 2 2 T T e Ham lugmg | Theo | They oo
San pham tuyen ;lhcn Theo . PO % | Jheo heo (uing
B | cap hat | quing diau o 4__{3_1_['_'3! L dau
Quang unh apatit 68.55 50.62 305,73 Lf\ﬂf‘i”—m;-m,_m_[l')“.;z\\ '
~ Dudi thai 31.43 23.23 685 8,53 L 648
_ Caphcu-02mm | 100.00 | 7385 2527 [ 100.00 [ 7600
~ Trung gian | 23.18 21.82 2002 N 1
Trung gian 2 17 42 2318 1598 {
~ Trung gian 3 13,75 28.23 1536 |
Quéng tinh ‘lg}_én vét | 6,12 19.20 4.638

3.3. Két qua tuyen so do ket hop tuyén noi tang soi va tuyén noi thong thuong

K<t hop ket qua tuyén ndi tang soi téi wu cap +0,2-0.5 mm (TN 12 Bang 6) va két qua
thi nghiem tuyén noi vong kin doi véi cdp -0,2 mm (Ba

ng 9) ta ¢o két qua tuveén theo so &
tuven nor ket hop (Bang 10).
» R - » - A 3 X A A - a A .
Baog 10. Két qui thi nghi¢m so do két hop tuyén noi tﬁng 501 VA tuveén noi thong
. Ko opr & c'n = ’
thwong doi voi edp li¢u -0,5 mm

s X i T \ o B : thu
San pham tuyén hu Ham lrgng - Thy .
- o hoach, % | PO, °. Py0: %
_Quang unh tuyen ndi cdp -0,2 mm S0.62 K % 70 [ARAN
| {Quang unh tuyen noi tang soi cap +0,2-0,5 mm 16.79 27.65 18,92
[ing quang tinh 67 4] 32 2 WAL
™ e e L . o T ——— e : vl e : b
— Dudithai tyén noi cap -0.2 mm 23,23 683 0,48
- H —-‘~.— .’77__ 1 — - T »
Duos thai tuyén non tang soi cap +0,2-0,5 mm 9136 1313 . LN
Pr——— e ___-i S . —— e — - s Sl — R
- long duoi thai 325y 866 ‘ | §. M
] 3239 | s fad i b \
b Quang cip hiéu -0,5 mm 100,00 2453 | 100w
————— L ddh e L

4. Ket lujn

- O che 4% nghién tho nghicn ¢l thi ¢
ham lugng P,0¢ 22.45 %, va u'ip ()2

r
£ c s - N
1P 0205 mm chicm ty 1¢ thu hoach -“‘; .
i . S 8
i < mm chiem 73 85 9 thu hogach va ham hoong -
s,

L

iy N
N Hgi T'uyén khoany il

- p
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