KHOA HOC VA CONG NGHE MO

XAC DINH TAI TRONG TUAN HOAN TOT UU TRONG VONG NGHIEN
KET HOP PHAN CAP SO BO VA PHAN CAP KIEM TRA

nghé tiéu thu nhiéu dién nang nhat, c6 gia

thanh cao nhwng 1a khau quyét dinh [3] t&i
hiéu qua cda qua trinh tuyén, do vay nghlen ludn
dwoc quan tam rat Ién, trong d6 phai ké dén mdi
quan tam dic biét téi so d6 nghién va ché do
nghién. Trong so d6 nghién, vong nghién kin
thwcng duoc st dung dé kiém soat tot hon @6 hat
san pham nghién, giam qua nghién va chi phi dién
nang. Tai trong tuan hoan téi wu trong vong nghién,
thé hién trén H.1 da dwoc chirng minh nam trong
gioi han tir 200+300 % [1, 2, 3]. Tuy nhién, trong
thue té ~vong nghién két hop phan cap so bo va
phan céap kiém tra nhw thé hién trong H.2 thuwong
dwoc st dung kha phd bién nhung lai chwa cé cac
chi dan cu thé vé cach xac dinh tai trong tuan hoan
t6i wu déi voi trwong hop nay. Diéu nay thuwong
gay ra mét s6 nham |an va kho khan trong thiét ké
va tinh toan so d& nghién. Muc dich clia bai bao
nay nham giai quyét cac vwéng mac trén va dua ra
cac hudéng dan cach chon tai trong tuan hoan téi
rru cho tredng hop nay.

1r rong xwéng tuyén quéang, nghién la khau cong

1. Tai trong tudn hoan ctia vong nghién kin

Trong vong nghién kin, san pham nghién dwoc
may phan cap thanh hai san phadm: (1) san pham
bun tran c6 @6 min vira dG dé dwoc dua vao khau
gia cong tiép theo va (2) s&n pham cat con qué thod
nén dwoc quay lai may nghién dé nghién lai cho t&i
khi cac hat dd min dé di vao bun tran. Cat co thé
quay lai may nghién nhiéu 1an va qua trinh nay sé
Gat toi murc can bang n dinh. San phdm cat quay
vong goi la san pham tuan hoan. Ti 1& gitra khoi
long cat quay vong on dinh trén khéi lvong cla
cap lieu méi vao may nghién goi Ia tai trong tuan
hoan (C). Tai trong tudn hoan cé don vi phan tram
hoac phan don vi.

C=100.Qs/Q1, %. (1)
Trong Gé: Qs - Khéi lvgng san pham cat quay
vong; Q; - Khéi Iwong cap ligu dau.

Tai trong tuan hoan cé y nghia rat to Ién trong
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viéc tang nang suat may nghién, giam chi phi ndng
lwong nghlen gidm hao mon vat nghién va iét
nghién, gidm qua nghién va méat mat khoang san
duéi dang mun. T&i trong tudn hoan dua cat quay
lai may nghién lam tang khéi lwgng ham lvgng cap
hat I&n trong cAp liéu két hop vao may nghién, lam
tang téc do chuyén dong cua vat liéu qua may
nghién va do d6 lam giam thoi gian nghlen lam
tang nang suat may nghién va gidm qua nghién.

H.1. So db xac d_m tai trong tuén hoan

Gia tri tai trong tudn hoan phu thuéc vao kha
nang van chuyén cla may phan cap, tinh chat
quang, diéu kién nghién va hiéu qua phan cap
Trong thuc té thi tai trong tuan hoan co thé thay doi
trong khoang réng tlr 100+500 %, déi khi co thé dat
700 % [3]. Gia tri tai trong tuan hoan trong tredng
hop nay da dwoc chirng minh cé gia tri téi wu tir
200+300 % [1, 2].

Tuy nhién, vong nghién chi c6 may phan cép
kiém tra khéng phai la Iwa chon duy nhét do tinh da
dang cla vat liéu nghién, cla so d6 nghién ciing
nhw muc tiéu nghién. Vong nghién két hop phan
cap so bd va phan cap kiém tra trong cting mét
khau, nhw thé hién trén H.2, duoc sl dung rat phd
bién, dac biét 1a trong cac vong nghién cla giai
doan nghlen I.

2. Tai trong tudn hoan ciia vong nghién két
hop phén cap so bo va kiém tra

‘Khi gap vong nghién dang nay thi nham I&n hay
mac phai nhét d6 la cac nha thiét ké so d nghién
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thuong lira chon tai trong tudn hoan C' tir 200300 %
SO V@i san pham 1. Nham I&n the hai la coi san pham
5 la san pham tudn hoan cla vong nghién nay. &
day, mot phan clia san pham 1, tirc la cac hat min co
san trong ng, da dwoc may phan cép dua vao bun
tran ma khéng di qua may nghién nén vé ban chat
chiing khéng tham gia qua trinh nghién nén khong thé
coi san pham 5 la sén pham tuan hoan cla san phdm
1. Tuy nhién chung ta c6 thé xac dinh gia tri tuan hoan
C’ so v&i san pham 1 nhw sau.

Chuyen vong nghién trén H.2 sang thanh vong
nghién twong dwong thé hién trén H.3. Theo H.3,
nguoi thiét ké cé thé lwa chon tai trong tuan hoan
tdi wu tlr 200+300 % tirc 12 17 & gitba sdn phadm sb 5
s0 v&i san phdm 1'.

H.2. Viong nghién két hop phan cap so bo va kiém tra

H.3. So db tuong duwong xéc dinh C

Gia sl ham lwong cép hat min -d trong cac san
pham la p;° twong trng va hiéu suat phan cap la E.
Khi d6 theo diéu kién tai trong tuan hoan téi wu vao
may nghién ta cé: Qs=(2:3).Q; twong (ng Vi
C=200+300 %. Trong khi do:

Q1=Q-Qy=Q4.(1-E.B1 9. (2)
Thay gia tri Q4 vao 05 ta sé co:
Qs=(2+3).Q1.(1-E.p¢ ). (3)

Khi dé tai trong tuan hoan so v&i cap liéu dau
vao vong nghién két hop phan cap so bo va kiém
tra C sé la:

C'=(2:3).(1-E.B1 ). 4)

Biét rdng hiéu suét phan cap thu’b’ng chi dat gia
tri nhd hon 50+60 %, khi 6 c6 thé lap bang gia tri
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tai trong tuan hoan C' so v&i san pham 1 v&i hiéu

suat phan cép E=50 %. Két qua duoc thé hién
trong Bang 1.

&

Baéng 1. Tai trong tuén hoan so véi cap liéu dau

H.4. Quan hé gira tai trong tun hoan C va
ham lwong cép hat min -d trong cép liéu dau
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V& mat Iy thuyét c6 thé thay tir Bang 1 va H.4,
khi ham lwgng cap hat min trong quang dau cang
I&n thi tai trong tuan hoan so v&i cap liéu dau vao
vong nghién cang giam. Néu ly gia tri trung binh
clla"murc tai trong tudn hoan téi wu thuec (C) vao
may nghién l& 250 %, gia tri tai trong tudn hoan C’
thay gidm dan tir 2560 % xudng 131 % khi ham
Iwong cép hat min trong cép liéu vao véng nghién
B tang tir 0 % toi 95 %. Dwa vao Bang 1 hodc
H.4 c6 thé xac dinh dwoc tai trong tuan hoan tdi wu
C’ so véi cap lidu dau vao vong nghlen

Trén thyce té, gia tri B thwong nam trong gidi
han tir 2060 % tirc la gici han co lgi khi str dung
phan cap so bd do vay tai trong tuan hoan C’ co
thé thay ddi trong gidi han rong tir 140270 % tly
theo ham lwgng cap hat min trong cép liéu dau.
Tuy nhién c6 thé thay lwa chon tai trong tudn hoan
t6i ru C’ so v&i cap liéu dau vao vong nghién trong
gi¢i han 1802210 % ludn phu hop dbi véi cac gia
tri ham lwong cap hat min thuc té trong cép liéu
dau vao vong nghién két hop phan cép so bo va
phan cép kiém tra.

3. Két luan

Khi thiét ke vong nghién két hop phan cap Slog
bo va phan clp kiém tra, thwong xdy ra mot sb
nham Ian nhuw coi san pham quay vong vao khau
phan cép la tai trong tudn hoan cla may nghién do
vay hay chon gia trj tai trong tuan hoan tir 200-300
% sé khong thue sw phu hop.

Khi ham lwong cap hat min trong cép liéu ting
thi gia tri t6i wu cla tai trong tuan hoan C’ so voi
cép liéu vao vong nghién gidm. Gia tri téi wu nay
thay déi trong gi¢i han rong tir 140:270 % tiy
thudc vao ham lwong cap hat min cé trong cép liéu.

Khi thiét ké vong ngm‘én két hop phan cép so
bo va kiém tra co thé sir dung két qua clia Bang 1
hodc H.4 dé lwva chon gia tri ti wu cla tai trong
tuan hoan vao may nghién so véi cap liéu dau vao
vong nghien (C.

DPéi véi vong nghién két hop phan cap so bd va
phan cép kiém tra, la chon gia tri tbi wu cla tai
trong tuan hoan (C’) so véi cép liéu dau vao vong
nghién trong gi¢i han 180+210 % luén phi hop déi
vGi céc gia tri ham lwong cép hat min thye té trong
cap lieu dau.0
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SUMMARY

Grinding is one of the most energy §
consuming and expensive operations in §
mineral processing plants, however, it is the
.~ key to a good mineral processing. Thus
I grinding circuits and grinding regime are
I always of most concerns. Closed circuit of
~ grinding is used for better control of the

product particle size, for reduction of

overgrinding and of energy consumption.
Recirculated load in a conventional closed
circuit of grinding was proved by many
researchers to be optimal in the value range
of 200 to 300 %. However, there is a lack of

guidance on optimal recirculated load of a
grinding circuit that combines scalping and
controlling classification. As a result, there
may be some misuse and difficulty in
grinding circuit development. This paper is §
to disolve all the aforesaid problems and to |
propose a practical guidance for selection of §
optimal recirculated load in such a circuit of
grinding.
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