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NGHIEN CUU HOAN THIEN PHUONG PHAP
TiNH TOﬂN THOAT NUGC CUONG BUC HOP Ly

CHO CAC MO THAN LO THIEN DEO NAI, COC SAU, CAO SON

TS. LE BUC PHUONG - Cty CP Tw vin BT Mé va Céng nghiép
SV. LE BUC DAT - Trwwong Pai hoc Mé-Dja chét

1. Panh gia phwong phap tinh toan thoat
nwéc cwong blrc cua cac dw an va thiét ke
trong th&i gian qua

Coéng tac bom thoat nwéc cwdng birc thudc cac
dw an va thiét ké khai thac cac mo than 16 thién
thudéc Tap doan TKV noi chung va cac md Péo Nai,
Coc Sau, Cao Son ndi riéng tr trwdc téi nay déu
dwore tinh toan theo phwong phap nhw sau:

Lwu lwgng tinh todn cha tram bom dwoc xac
dinh theo cbng thirc:

_Qn tNQ, 5
Qy NT ,m° /h. (1)
Trong doé: Qn, - Lwong nLPO’C mét I&n nhét chay xuong
mo trong 1 ngay dém, s O - lwgng nuwéc ngam
|&n nhéat chay vao md trong 1 ngay dém, m% N=5
ngay - S6 ngay cho phép thoat nwéc sau mot trén
muwa; T=20 gi¢ - S6 gir cho phép thoat nudrc trong
1 ngay dém.

Viéc tinh toan thoat nwéc cwdng blrc nhw trén cod
nhirng bt cap sau:

* Lwong nuéc chay xuéng mé, bao gbm nwéc
mat va nuwéce ngam duwoc tinh trong 1 ngay dém Ién
nhét nhung sé ngay thoat nwéc lai dwoc tinh cho
mdt tran mua. Trong khi theo TCVN 5326: 2008 - Ky
thuat khai thac mé 16 thién thi lwong nuwoc chay
xubng md dugc tinh cho mét tran mea I&én nhét;

% S6 ngay cho phép thoat nwéc sau mét tran
mua dwoc lay bang 5 ngay 1a khéng cé co sd. Vi
néu trudng hop tran mwa kéo dai hon 5 ngay thi
hoan toan bat hop ly. Vi du nhw tran mua ky luc tai
Quang Ninh tlr ngay 25/7+05/8/2015 kéo dai trong
11 ngay dém;

< Cong tac tinh toan bom thoat nwdce nhw trén
voi muc tiéu 1a nhdm sau 5 ngay sé bom hét nwéc
va lam kho can day moong dé co thé tién hanh dao
sau day moong ca trong mia mwa. Tuy nhién, diéu
nay trong thuc té da, dang va sé khdng bao gid
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thwe hién duoc tai cac mo 16 thién Ién va sau. Vi
co nhiéu trwdng hop xay ra la khi chuva bom hét
lwong nwéc cla tran mwa nay thi da co trdn muwa
khac d6 xubng. Hon nita, véi nhitng tran mua bao
I&n va co sam sét tham chi phai ngrng bom dé
tranh x&y ra mét an toan cho nguwoi va thiét bji bom.
Chinh vi vay, trong thyc té mua mwa day moong
déu bj ngap tr 2-3 tang, c6 nam nhw nam 2015
ngép tir 3+4 tang;

** Theo QCVN 04: 2009 - Quy chuan ky thuat
qudc gia vé an toan trong khai thac mé 16 thién cling
quy dinh: “Téng céng suét cac may bom lam viéc
trong tram bom chinh cda mé phai ddm bao bom
thoat hét.lvong nuwéc chay vao khai treong, dé két
thiuc mua mua co thé dua cac thiét bi khai thac
xubng day mé lam viéc theo dung ké hoach”.

Nhw vay, viéc tinh toan bom thoat nwdc cuwdng
blrc nhw trén Ia hoan toan chwa phu hop voi thye té
san xuét tai cac mé khai thac 10 thién I&n va sau
trong didu kién mwa mua nhiét d&i nhw & Viét Nam.

2. Hoan thién phwong phap tinh toan thoat
nwéc cwdng birc hop ly

Nhw trén d& trinh bay, phwong phap tinh sb
lwong hé théng bom thoat nwéc cwéng birc trong
cac dw &n va thiét ké hién nay la chwa phu ho’p doi
voi cac mo Coc Sau, Péo Nai va Cao Son. Pé lam
sang t6 van dé nay va hoan thién phwong phap
tinh toan, ta lay vi du cu thé viéc tinh sbé lvgng hé
théng bom cho 1 tram (1 cép) trong diéu kién nam
2016 md DPéo Nai theo cac phuong an khac nhau
V@i céc di¥ liéu dau vao dé tinh toan nhu sau:

*» C6t cao day mé n&m 2016: -155 m;

* Lwong mua ngay dém Ién nhét trong vong 15
nam gan day: 437 mm;

% Lwgng mua tran I6n nhét trong vong 15 nam:
1.411 mm;

% Lwong mwa 3 thang I6n nhét trong vong 15
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nam: 2.476 mm;

< Lwong mwa 6 thang Ién nhat trong vong 15
nam: 2.919 mm;

< Lwong mua cla thang Ién nhat trong vong 15

am (7/2015): 1.411 mm;

% Lwong mwa cla 1/2 thang 9 va 1/2 thang 10
I6n nhét trong vong 15 ndm (9/2011 va 10/2012):
426 mm;

< Lugng nwéc béec hoi cha thang céd luwong
mwa Ién nhat tinh trung binh tr 2011+2015:
B=0,07044 m;

< May bom c¢é lwu luong Q,=1 250 m*h va
chiéu cao day h=100 m.

a. Phwrong dn 1: tinh s6 bom can thiét cho 1
tram voi lwong nwéc chay vao mé duoc tinh theo
ngay dém I&n nhat trong vong 15 ndm gan day va
bom hét lwong nwéce trong vong 5 ngay.

Trong trwdng hop nay lwu lwgng tinh toan clua
tram bom dwgc xac dinh theo coéng thie (1) va sb
bom can thiét cha tram khi cac bom cé cung luu
lwong dugc xac dinh theo cdng thirc:

Nb=k9t£,m3/h. (2)
b
Trong do: k=1,2+1,25 - Hé s6 dy phong; tuy nhién,
dé Iuon phai c6 bom dy phong nén ta lay k=1 va
khi s6 bom n=2+5 thi cdng thém 1 bon du phong;
Qp - Lwu lvgng ctia bom, m /h

b. Phwong dn 2: tinh sb bom can thiét cho 1
tram v&i lwong nwéc chay vao mo dwoc tinh theo
tran mwa I&én nhét trong vong 15 ndm gan day va
bom hét lwong nuéc trong vong 5 ngay Trong
tredng hop nay lwu lwgng tinh toan cta tram bom
dwogc xac dinh theo céng thirc (1) nhwng véi Q, va
Q, twong wng la lwong nwdc mat va nwoc ngam
chay vao mo dwgec tinh theo 1 trdn mwa I&n nhét.
S6 bom can thiét cta tram khi cac bom c¢é cung
Iwu lwong duoc xac dinh theo cong thire (2).

c. Phwong dn 3: tinh s6 bom can thiét cho 1
tram v&i lvgng nwéc chay vao moé dugc tinh theo 3
thang I&n nhat trong véng 15 ndm gan day va bom
dong thoi cdc may bom trong vong 3 thang.

bay la phwong phap dwgce Vién Thao khd md
VIOGEM, Lién bang Nga tinh cho mé sat Thach
Khé&, Ha Tinh. Trong trwong hgp nay lwu lwgng tinh
toan cla tram bom dwec xac dinh theo cong thire:

_ Qmat + Qnat — Qbhst
Trong d6: Qpa: - Lwgng nuJo’c mat chay xubng mo
trong 3 thang I&én nhat, m*; Qg - Lugng nuoc ngam
chay vao mod frong 3 théng cua thang mua Ion nhat,
10 Elrs= Lwong nwéc boc hoi trong 3 thang cta 3
thang mwa I&n nhat, m* T=20 gi& - Sé gior cho
phép bom thoat nuéc trong 1 ngay dém.

S6 bom can thiét clia tram khi cac bom c6 cling
[y Iuo’ng dwoc xac dinh theo codng thic (2).
Nhuwoc diém co ban cla phwong an nay la khong
dwa ra duwoc lich bom nwéc, néu bom vao 3 thang
cudi muia mua thi khong bom hét dwoc téng lwong
nwéc trong 6 thang mua mua, khéng an dinh dwoc
lwgng nwédce duy tri, tie 1a khong xac dinh dwoc
chiéu sau ngap nuwéc cla day mo,.

d. Phwong 4n 4: tinh sb bom cn thiét cho 1
tram v&i lwgng nuac chay vao mé duoc tinh theo 6
thang I&n nhat (to gitra thang 4 dén gitra thang 10)
trong vong 15:ndm gan day voi diéu kién trong 3
thang gan cudi st dung 1 may bom va str dung
ddng thdi cac may bom trong 2 thang cudi mua
muwa. Hay néi cach khac, bom lién tuc trong 5
thang mua mua tinh ti gitra thang 5 v&i diéu kién
trong 3 thang dau s dung 1 may bom va 2 thang
con lai st dung déng thei cac may bom. Trong
trwdng hop nay lwu lwong tinh toan cta tram bom
duoc xac dinh theo cong thirc:

Gy, = Qmet + Qnet — Quhet —90TQp,

60T
Trong do: Qe - Lugng nu’o’c mat chay xuéng md
trong 3 thang Ion nhat, m* Que - Luong nudc
ngam chay vao md trong 3 thang mua Ion nhét,
s Qe # Lwong nwéc boc hoi trong 3 thang cua 3
thang mwa Ién nhat, m% T=20 gio - S6 gi& cho
phép bom thoat nwéc trong 1 ngay dém.

Sé bom cén thiét clia tram khi cac bom c6 cling
Ivu lwgng duoc xac dinh theo céng thirc (2).

e. Phwong dn 5: tinh s6 bom can thiét cho 1 tram
VoI lrong nwde chay vao mé duoc tinh theo 6 thang
I&n nhat (tir gitba thang 4 dén gitra thang 1 0) trong
vong 15 nam gén day voi diéu kién bom déng thoi
cac may bom trong 3,5 thang cudi mua mua.

Trong trwong hop nay lwu lwgng tinh toan cla
tram bom dwoc xac dinh theo cong thirc:

Ol = Qmet + Qnet ~ Qonet 113 /1, (5)

105T

S6 bom can thiét clia tram khi cac bom c6 cung
lvu lwgng duwge xac dinh theo cong thive (2).

f. Phurong dn 6: tinh sé bom can thiét cho 1 tram
Voi lwgng nwde chay vao mé duwoc tinh theo 6 thang
I&n nhat (o gitba thang 4 dén gitva thang 10) trong
vong 15 nam gan day voi diéu kién trong 3,5 thang
gan cudi st dung 1 may bom va str dung dong thoi
cac may bom trong 1,5 thang cudi mua mwa.

Trong trwéng hop nay lwu lweng tinh toan cla
tram bom duoc xac dinh theo cong thire:

O Qmet + Qnet — Qunet —105TQy m /h. (6)
45T

S6 bom cén thiét caa tram khi cac bom c6 cung
lwu Iwong dwere xac dinh theo cong thire (2).
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g. Phwong dn 7: Tinh sb bom can thiét cho 1
tram v&i diéu kién bom hét lwgng nwéc cla thang
I&n nhat va duy tri day moong bi ngép nwéc & mot
murc nhat dinh, ddng thoi thang cudi mua khé phai
bom can nwdc & day moong dé tién hanh khai thac
binh theong. Trc la thang cudi mua khéd phai bom
hét lrong nudc duy tri cla cac thang trwede dé va
lwong nwéde chay vao mo trong thang.

Trong tredng hop nay Iwu lwgng tinh toan cua
tram bom dwoc xac dinh theo céng thirc:

[(Qut + Qnt —Qpt —Qqt) +
+HQmte + Qntc = Qe + Qat)]
60T
Trong do: (Qumi+Qu-Qu-Qat)=A - Luru lvong nudc can

bom trong thang cd lwgng muwa Ién nhat m>;
Qe QuerQoettQu)=B - Luu ILPcmg nuwdc can bom
trong thang cudi mua mua, m% Qu - Luong nwo e
mét chay xudng mo trong 1 thang I6n nhat, m*; Qy -
Lwong nuwéc ngam chay vao mo trong 1 thang cla
thang muwa I&n nhét, m® Qu - Luong nuwéc boc hoi
trong 1 thang cula thang mwa 16n nhat, m* Qg -
Lwong nuéc duy tri dwdi day mo trong mua mua,
m>, Qume - Lurong nLPO‘C mat chay xudng md trong
thang cudi mua mua, m ch - Lwong nwédc ngam
chay vao mo trong thang cudi mua mua, m3 Qe -
Lwong nwéc bbe hoi clia thang cudi mua muwa, m”;
T=20 gi® - S6 gitr cho phép bom thoat nwéce trong 1
ngay dém. Hay:

th Qm[+Qn’[ th g(?lr_mc*‘Qntc thc m /h. (8)

th = ,m3 /h (7)

T cong thirc (7) ta ciling tinh dwoc lvu lwong
nwéc duy tri dwei day moong béng céch cho biéu
thirc A bang biéu thirc B va bién ddi ta cé:

th — (Qth +th T%)féc‘)ﬂtc +Qn‘[C _QD’[C) ,m3. (9)

Trén co s& do va dién tich trung binh cla tirng
tAng day mo ta sé& tinh dwoc chiéu sau nwéc ngap
hay mic nuwéc ngap duy tri trong mua mua cua day
moong. Két qua tinh toan s lwgng bom cén thiét
cho 1 tram theo cac phwong an khac nhau dugc
thé hién & Bang 1.

T Bang 1 cho thay:

% Trwdng hop tinh theo phwong an 1 (1 ngay
dém muwa I&n nhat) can dén 6 bom hoat déng cho 1
tram, trurrng hep tinh theo phuong an 2 (1 tran muwa
I&n nhat) can dén 18 bom hoat dong cho 1 tram la
hoan toan khéng phl hop véi thue té san xuat;

< Trwong hop tinh theo cac phwong an 3, 4, 5 va
7 c&n 2 bom chi bang 1/3 sb bom clia phuong an 1
va 11,11 % sb bom clia phwong an 2, con phuong
an 6 can dén 3 bom. Cach tinh s& bom can thiét cho
1 tram theo cac phwong an clia trwdng hop nay déu
kha pht hop voi thywe t& san xuét. Tuy nhién, dé co
co s6 khoa hoc va phu hop nhét véi thuc t& san xuét,
chuing tdi chon phwong an 7 la phuong an tinh toan
s6 bom can thiét cho 1 tram. Véi phuong an nay
ngoai viéc tinh toan duwoc lwu lwgng nwdc can bom,
s6 bom can thiét cho 1 tram, con tinh dwec cac chi
tiéu khac nhu lwgng nwéce duy tri dwéi day mé va
chiéu sau ngap nuwéc trong mia mua.

Bang 1. Sé luong bom cho 1 tram can c6 trong diéu kién ndm 2016 mé Péo Nai

-_.Lueo*ng n.u’o’c cha
115 nam gan day

Luong nuéc chay vao mo tnﬁh theo 6 thang 6n nhat (tw glwa =
thang 4 den glwa thang 10} trong vbng 15 ndm i :

Sé bom can thiét cho 1 tram tinh th

phuong an .

S6 bom can thiet cho 1 tre

 tinh theo phwong an 2 T

S6 bom can thiét cho 1 tram tinh theo phwong dan3
S6 bom cén thiét cho 1 tram tinh theo phwongdn4
S6 bom can thiét cho 1 tram tinh theo phuong &n5
1S6 bo#'m"céh' thiét cho 1 tram tinh theo phvong 4n6 _
156 bom can thiét cho 1 tram tinh theophwongén?7 | cai |

.A
:Du:oo-.:mm S

‘2 03]

Ghi chu: Cot so bom lam tron duwoc 1dy theo cén trén va sé hang thee 1 la s6 bom thuc hoat dong con
s6 hang thir 2 1a s6 bom dw phong

(Xem tiép trang 24)
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Ngw&i bién tap: Tran Van Trach

Tw khoa: tuyén néi; quang graphit, thudc tuyen
Ngay nhan bai: 17-8-2016
Ngay duyét dang bai: 712-10-2016

SUMMARY

Graphite ore of Yén Thai areas have flaky
forms thus single-step flotation usually gives
low performance. For obtaining graphite
concentrate of more than 90 % C grade with
high recovery, it is normally to apply multiple
steps flotation using mixtures of flotation
reagents (collectors and frothers). This report

presents the findings of the study on flotation
of graphite ores of Yén Thai, Yén Bai in flotation l
circuits with 1 rougher operation, 1 scavenging
flotation and 4-8 cleaning operations using
self-made mixture of flotation reagents. The
obtained concentrates have reached the
purity of more than 85-90 % C with a overall
recovery close to 70 %.

NGHIEN CUU HOAN THIEN...

(Tiép theo trang 38)
3. Két luan

+ Céac moé Déo Nai, Coc Sau va Cao Son la cac
md khai thac than 1§ thién Ion cla Viét Nam, déu
da duorc khai thac xudng sau duéi mirc thoat nwec
t chay tir nhiéu n&m nay va con ton tai khoang 25
nam nira; tLP dé viéc bom thoat.nwéc cudng birc
con phai tiép tuc hang chuc ndm niva.

% Tw trwde t&i nay viéc tinh toan thoat nwéce
cwdng burc trong cac du an dau tw va thiét ké déi
v&i cac md 16 thién 1&én va sau trong diéu kién khi
hau mwa mua nhiét déi néi chung va cac mé khai
thac than 16 thién Déo Nai, Coc Sau va Cao Son
ndi riéng la chwa phi hop véi the té san xuét va
Quy chuén ky thuat quéc gia v& an toan trong khai
thac mo 16 thién.

< Dé phu hop véi Quy chuan ky thuat quéc gia vé
an toan trong khai thac mo 16 thien QCVN 04:
2009/BCT: “Tong cong suét cac may bom lam viéc
trong tram bom chinh cla mé phai dm bao bom
thoat hét lwong nwéc chay vao khai truong dé ket
thtic mua mua c6 thé dua cac thiét bi khai thac xubng
day mo lam viéc theo ding ké hoach”, phu hop vai
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thuc té san. xuat viéc tinh toan sb may bom ctia mét
tram phai thda man didu kién “Bom hét lwong nwéc
clia thang lon nhat va duy ti day moong bl ngap
nwéc & mot mike nhat dinh, ddng thoi thang cudi mua
kho phai bom can nuwéc & day moong de tién hanh
khai thac binh thwong. Tuc 1a thang cudi mua khod
phai bom hét lwong nwéc duy tri cla cac thang truéc
dé va lwgng nwée chay vao mé trong thang”.0

Ngudi bién tap: Hé Si Giao ’L

T khéa: hoan thién phuwong phap; tinh toan
thoat nuwére cudng bure

Ngay nhan bai: 16-02-2016
Ngay duyét dang bai: 20-10-2016

SUMMARY

The article proposed solution to improve
drainage calculation method for large and

deep open pit mines. Based on the new
methodology, the authors calculated for
open pit coal mines Béo Nai, Coc Sau va
Cao Son.




