THONG G0, AN TOAN VA BAO VE M1 TRUONG

MOT SO KET QUA NGHIEN CUU XULYBUNDO

NHA MAY ALUMIN LAM DONG
BANG PHUONG PHAP THAI KHO

g o

HOANG MINH HUNG, LE BiNH DUGNG, DOAN VAN THANH, .
NGUYEN QUANG HA, DO KIEN CUGNG, TON THU HUONG

Vién KHCN Mo-Vinacomin

NGUYEN QUANG THUYET - Céng ty Nhém Lam Déng

1. Téng quan

Bun d6 Ia chéat thai rén sinh ra khi san xuét alumin
tlr quang bauxit, la hdn hop cac chét oxit chi yéu silic,
sat, xat NaOH, 6 xit nhém va mot sd 6 xit kim loai
khac,... Bun do thuwdng co pH 11+12 thudc loai chét
thai co nguy co gay 6 nhidm méi trudng nén can phai
dwgc lwu gitr bdo quan chat ché va an toan. O Viét
Nam c6 2 nha mdy sén xuét alumin 1a Tan Rai-Lam
DPong va Nhan Co-Bék Néng déu cé cong suat thiét
ké 650 ngan tan alumin/nam, ap dung cong nghé
Bayer. Méi tn alumm thai ra khoang 1,05 tan bun d
kho, khoang 1,2 m* dung dich chtra xut Ioang Bun dé
théi tir ¢a 2 nha may hién nay déu dwoc xt ly bang
phwong phap thai wét, theo dé dung dich bun do
duoc bom ra hé l&ng, nwéc xdt loang dwoc thu hdi
béng thdm thAu qua I6p loc dwéi day hd, qua nguwdng
tran cla giéng thu nwéc mat tai gitra long hod. Mot
phan dung dich xUt lodng duwoc bom vé& nha may tai
str dung, mdt phan phai xi ly trung hda dam bao

Bang 1. Dw kién nhu céu dung tich hd chira bun dé cho Nha mzy z/umin Tan Ba- Lam

nghé thai wét (tinh tor ndm 2020)

Email: haminhhungtuyet@gmail.com

tiéu chuén an toan méi tnrdng méi dwoc phép xa thai.
Qua 5 nam van hanh Nha may alumin Tan Rai-
Lam DPbéng da cho thay, x& Ii bun do bang phu’o’ng
phap thai wot da béc ﬁ nh|eu nhwoc diém nhw: str
dung nhiéu dién tich @ t dai lam ho chtra bun do,
lwgng xut loang Ll"u r a'wo tham thau qua Iép loc
duéi day hd 1a rat | tieém an nguy co 6 nhiém
moi freong dat xu hd ban dd, chi phi hoan
thd ho bun @6 12 rat i gian déng ho rét lau
do bun do lwu lai m cao, Viéc khir

nwéc lam giam 6o am rat kho kh . phtre tap va Chl
ink "': trién san xuét

a

phi l&n. M2t khac, theo 18
alumin ciz T2p doan Con
san Viét Nam (TKV) 55 /i [
Tan Rai-Lam Bo

Nha may alumin
m 101 co thé sé

gia cwdng thiét bi Gé nang con &t 18n 750.000
tdn/n&m va sau ndm 2022 cb thé mé& rdng nha may
Ién 1.300.000 tAn/nam. Nhu ciu xi¥ Iy bun dd theo
cac Phwrong an cong suat Nha may alumin Tan Rai-
Lam dong duwgc thé hién wong Bang 1

Hdng theo céng

Nam 650.000 tan alumin /nam 750.000 tan alumin /nam 1.300.000 t3n alumin Mam
SX | Laytién, thn | Llytién,m® | Ldytién, thn | LOytén m° LIy %es =0 Ly tén, m
2020 681.850 568.208 681.850 568 208 681850 568.208
2025 4.091.100 3.409.250 4.615.600 3.846.333 5. 192 550 4.327.125
2030 7.500.350 6.250.292 8.549.350 7124458 . | 12011050 0.009.208
2035 | 10.909.600 9.091.333 12.483.100 10.402 583 8 829 550 5.691.292
2036 | 11.591.450 9.659.542 13.269.850 11.058_208 20 153 250 5.827.708
2037 | 12.273.300 10.227.750 14.056.600 11.713.833 21 556 950 17.964.125
2045 | 17.728.100 14.773.417 | 20.350.600 16.958 833 30 466 S5 27.055.458
2046 | 18.409.950 15.341.625 | 21.137.350 17.614.458 33 830 250 28.191.875
2050 | 21.137.350 17.614.458 | 24.284.350 | 20235 252 38 285 05 32.737.542
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THONG GIO, AN TOAN VA BAO VE MOI TRUGNG

Toan bd dung tich chira bun dé cho T4 hop
alumin Lam déng Péng cho ca 2 giai doan dwoc
thiét k& va qui hoach 1a 19.711.718 m°, theo théng
ké dén nam 2018 da st dung 1.928.648 m? con lai
14 17.843.070 m*. Nhuw vay theo 16 trinh phat trién
san xuat alumin cla TKV néu nang cong suét nha
may alumin thi dén ndm 2037 toan bd dién tich dat
dai da thiét ké quy hoach lam hé chira bun dd sé
khéng dap (rng nhu ciu cho céng nghé thai wot.

Dé giai quyét cac van dé nhwoc diém trén, TKV
da giao cho Vién KHCN Ma-Vinacomin trién khai
dé tai nghién ctru khoa hoc: “Nghién ctru x(r ly bun
dé nha may alumin Tan Rai, Ldm Déng béng
phuong phap thai khd” nhdm thu hoi t6i da dung
dich x(t phuc vu cho tai st dung, tiét kiém tai
nguyén dat dai va nang cao hon an toan méi
trdng trong san xut alumin. Trong bai viét nay
cdc tac gia gioi thiéu tom tat mot sb két qua nghién
clru x0r-ly bun dé nha may alumin Lam E)ong bang
phwong phap thai kho, gém: cac két qua danh gia
hién trang cong tac x ly bun @ bang thai wot; két

~ quéa thtr nghiém loc ép bun d6 dé thu hoi xat; két

qua thlr nghiém phoi bun dé va dam nén; két qua
nghién ctru tinh chat co hoc cha bun dd; két qua
thtr nghiém dap chéng cao bai ch*a bun dd; cac
két qua quan trac méi trwéng bai chira bun dé kho;
va phwong an dé xuét cong nghé thai kho bun dé
cho nha may alumin Tan Rai-La&m déng nham tiét
kiém tai nguyén dat dai, tiét giam chi phi san xuét
va giam thiéu nguy co gay 6 nhiém méi treong tie
bun do alumin.

2. Két qua nghién ciru dé tai

2.1. Hién trang céng nghé xtr li bun do trén
thé gioi va Viét Nam

Trén thé gi¢i qua trinh phat trién cong nghé xir
Iy bun dé nha may alumin dwoc khai lwgc nhw sau:

» Tw trwde thap ky 1990 phén I6n cac nha may
alumin déu x ly bun dé béng coéng nghé thai wot,
theo dé bun dd dwoc bom ra va chira tai cac hd
I&ng, ti 1& rdn/léng bun dé khoang 20/80. Wu diém
clia phwong phap néy la chi phi van hanh thap, dé
van hanh. Nhwec diém Ién la nguy co mét an toan
gay 6 nhiém moi trwo’ng do v& dé dap chan, ro ri
xut-gay & nhiém nguén nwéc ngdm, phai x Iy khoi
Iuomg I&n nwée xat dw trwede khi xa thai, dién tich
détdai phuc vu xay dwng hd thai la rat Ion;

¥ T sau 1990 dén 2000 cac nha may alumin
da cai tién dwa ap dung rong rai cong nghé thai sét
(ban kho), theo dé bun dd trwdc khi thai ra hd lang
dugc cd dac dén ti 1& ran/ldng khoang 45/55. Tai
cac bai chira, bun do dwec phoi khé theo tirng 16p
dén do am thich hgp sau dé dwoc Iu lén chat.
Xung quanh bai chira 1a cac b& dé che chén duwoc

dap cao dan bang chinh bun dd khé. Uu diém cla
phwong phap nay |a chi phi khéng cao, twong dbi
dé van hanh, dién tich dat dai phuc vu xay dung
bai chra khéng I&6n nhung nhuwoc diém Ién 1a can
nhiéu thoi gian phoi, cay x&i lam khd bun dé trude
khi lu lén chat. Céng nghé thai sét chi phu hop voi
nhirng noi it mwa, khd han;

» Tl sau ndm 2000 dén nay khi cong nghé xc
ly bun nwéc bang phwong phap loc ép khung ban
phat trién, cac nha may alumin da dwa ap dung
réng rai cdng nghé x& ly bun dd bang phwong
phap thai khé. Theo do, bun dd dugc loc ép dén do
am khoang 28-30 % sau d6 van chuyén dén bai
chtra, sau khi phoi khd dén dd am thich hop sé&
dwoc lu 1én dam chat. Tai bai chira, bun dé dwoc
dap tirng |&dp chong 16p 1én cao dan theo quy trinh
dam bao ky thuat an toan va mbi trwdng. Cac bai
chtra c6 thé dép chéng 1én cao, c6 noi cao dén 90
m so mét dat, tuy theo diéu kién dia chat va khi hau
khu vuc, tinh chét co hoc bun d6 va quy mé céng
suat cha trng nha may alumin. Uu diém cla
phwong phéap nay 1a d& van hanh, dién tich dat dai
str dung thdp, m&rc dd an toan méi trwdng cao.
Nhuoc diém la chi phi van hanh cao. Hién nay,
trén thé gi¢i do nhan thirc vé an toan méi truong
dwoc quan tdm hon nén hau hét cac nha may
alumin méi xay dung déu wu tién 4p dung phwong
phap thai khd, cac nha may da st dung cong nghé
thai wot va thai sét bun dé déu dang chuyén dbi
sang cong nghé thai kho.

H.1. Béi thai bun d6 khé nha may alumin
Binh Qua-Quang Tay-Trung Quéc

H.2. Bai thai bun dé khé nha may alumin
Tén Nghia-Quy Chau-Trung Quéc
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THONG G10, AN TOAN VA BAO VE M0I TRUONG

O Viét Nam, khau xc Iy bun dé alumin tai 2 Nha
may alumin Tan Rai-L&m Béng va Nhan Co- Dak
Néng dwoc thiét k& 1a thai sét, tuy nhién do khi hau
Tay Nguyén mua nhiéu, phwong phap thai sét khdng
phi hop nén da duoc chuyén sang ap dung cong
nghé thai wot. Hién tai, Dw an alumin Tan Rai-Lam
Bong dang hoan thd khoang s6 1; khoang s62va3
da lap day va dang gia cwong bb sung téng strc
chira; khoang so 4 dw kién sé& lap day vao nam 2020;
khoang s6 5; 6; 7; 8 dang thiét ké dé thi cong phuc vu
cho nhirng nam tiép theo. Néu Nha may alumin Tan
Rai-Lam Béng van hanh a0 céng sudt thiét ké
650.000 tAn/nam thi dw kién dén nam 2028 sé lap
day céc khoang trén, ttr ndm 2029 sé phai dau tw xay
du’ng hd bun dé giai doan 2 v&i stkc chira 11.418.989
m?® va sé& st dung trong 20 nam.

H.3. Khoang chira biin dé sé 2-3 tai Tan Rai

H.5. Hién trang str dung hé chira bun dé giai doan 1

X conc neniee mo. sd 6 - 2019

H.6. Quy hoach st dung hé chira bun dé giai doan 2

Hién trang va quy hoach s dung d4t lam hd
chtra bun dé nha may alumin Lam Dbng thé hién
trong hinh H.5 va H.6. Mét sé chi phi dau tw cho
xay dung hé bun dé trong trwdng hop sir dung
cong nghé thai wat cho Dw an Té hop alumin Lam
Bong cong suét 650.000 tAn/ndm cho giai doan
tiép theo 2020-2050 du kién nhw Bang 2.

Bang 2. Du kién chi phi dau tw xay dung hé bun
do cho giai doan 2020-2050 [1]

Ne | M6t sb chi tieu KTKT Bvt | S6 lwong

1 | Dién tich dt dai ha 2547

2 | Chi phi dau tw xay | tr.ddng | 4.302.971
duwng hd bun dé

3 | Chi phi dén bu dat dai | tr.déng | 197.530
giai phong mat bang

4 | Chi phi déng khoang | tr.ddng | 193.562
hoan thd

5 | Téng chi phi tr.dong | 4.694.062

Tl cac sb lieu trén cho thay, cdng nghé x{ Ii
bun dé bang phuong phap thai wét can dién tich
déat dai lam hd chira la rét I&n, chi phi déu tw ban
d&u rét cao, cong tac hoan thd cai tao phuc hdi méi
tredng trén bé mat hé bun doé 1a rat khé khan va chi
phi I16n do trén bé mat hé bun dé ti 1& 1dng/ran 1a rat
cao, rat kho san lAp va thoi gian thi cong kéo rat
dai, tiém an nguy co gay 6 nhiém mai tru’omg Vi
vay dé tiét kiém tai nguyén dat, tiét giam chi phi
san xuét, tan thu xat va giam thiéu nguy co gay 6
nhiém mai trwong viéc thay thé cong nghé thai wot
bun dé bang phwong phap khé 14 rat can thiét,

2.2. Nghién ctru thir nghiém xw ly bian d6
bang loc ép khung ban

Dé nghién ctru kha nang loc
xUt thu hdi, tinh chat co hoc cla
thuc nghiém dép chéng 1ép bun

bun @d, tinh chat
L~ > R .
bun do, trién khai
do trén bai chura,

.
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THONG GIO, AN TOAN VA BAO VE MOI TRUGNG

dé xuét phuong an kha thi thai khd bun dd cho
Nha may alumin Tan Rai-Ld&m Dong, Vién KHCN
Moé-Vinacomin da xay duwng lap dat tram thé

nghlem loc ép bun dé véi cong suét

~1,8 tan/gio.

Két qua thir nghiém loc ép bun do thé hién tai
Bang 3.

3
H.7. May loc ép khung ban 800800 H.8. Bun dd sau loc ép
Bang 3. Két qua thir nghiém loc bun dé thu hdi xat bang may loc ép khung ban [1]

Ham lwgng |Thé tich| Ap Ivc | Thoi gian loc ép, phat Thé tich KLTN, | kLDA | P2 am | Chiéu day
ran t(ong bun [ban dau,| bom, Ep bi X3 b3 nwc’rgloc tAn AN " | baloc, | banh loc,
dau, g/l m? at B, aba, | thy hai, m® % cm

27 5 30 15 1,81 1,55 0,95 38,89 35+42

350 3.1 6 40 15 2,20 1,72 1,09 32,62 35+42
3,3 7 50 15 2,34 1,89 1,16 31,56 35+42

2,4 5 30 15 1,60 1.42 0,91 35,74 35+42

380 2,9 6 35 15 1,99 1,62 1,09 32,54 35+42
3,2 7 40 15 2,25 1,72 1,20 30,47 35+42

2,7 5 30 15 1,84 1,41 1,12 32,37 35+42

420 2,7 6 35 - 15 1,85 1,65 1,14 30,63 35+42
2,7 7 40 15 1,92 1,61 1,15 28,27 35+42

Ghi chii: KLTN - Khéi long ba loc 4m tw nhién; KLDA - Khéi lugng ba loc quy vé dé 4m 0 %

. Tw két qua thi nghiém loc ép bun d6 cho cac két
’ quéd: ap lwc bom nén tdi wu 6+7 at; chiéu day banh
Ioc trung binh 40 mm; n&ng suét 0,04 tan/gw/m ds
Am banh loc thap nhat 28+30 %; thoi gian loc toi wu

40-+45 phutfme

hién tai Bang 4.

Bang 4. Két qua thi nghiém phoi tw nhién bun dé sau loc ép [1] .

Két qua thir nghiém phoi bun dé sau loc ép trén
san bai tai nha may alumin Tan Rai-Lam Déng thé

» 3
3

Chiéu day Do am bun sau phoi, %

I&p bun sau Thoi gian phoi, ngay

loc ép, mm 0 1 2 3 4 5 6
200 30,68 | 28,02 27,12 26,68 25,96 24,62 23,36
400 30,68 | 28,74 27,87 27,12 26,54 25,52 24,61
600 30,68 | 29,18 28,58 27,82 27,09 26,32 2552
800 30,68 | 29,47 29,00 28,35 27,58 26,77 25,85
1000 30,68 | 29,69 29,27 28,68 27,81 27,06 26,41

Két qué thtr nghiém phoi bun d6 sau loc ép cho
th4y d6 dm ciia bun quang gidm phy thudc nhiéu
vao chiéu cao lép quang khi phoi, quy trinh cay xoi
dao tron va thoi ttet Trong trwcfng hop khéng néng
va it mwa thi dd m co thé gidm tir 12 % sau 1

ngay phoi. Két qua xét nghiém pH cda bun dé sau
loc: pH trung binh 11,61. Két qua xét nghiém dung
dich chtra xut thu hdi: ham lwgng Na,Ox trung binh:
3,2 g/l; ham lwgng NazO, trung binh: 4,9 g/l; ham
lwgng Al,O3 trung binh: 2,7 g/l.
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THONG GI0, AN TOAN VA BAO VE MOI TRUUNG

2.3. Nghién ctru cdc tinh chat caa ban dé

Két qua phan tich thi nghiém tinh chét co hoc
bun dé. Cac mau bun db sau loc ép dwoc dwa vé
phong thi nghiém co hoc dat dé& nghién ciru, phan
tich xét nghiém cac tinh chat co hoc cta bun do
nham danh gia kha nang st dung lam vat lieu dap
nén: thanh phan hat; d6 4m, khdi lwong riéng; thi

Bang 5. Két qua phan tich thanh phan hat ban dé [1]

nghiém dam chat; thi _nghiém cét cb két, nen déd
tham thau cla cac mau bun dé khi dam chat voi
cac hé sb dadm chat khac nhau; trong lwong riéng
hat bun dé: 2,8 kg/dm®. Két qua xac dinh thanh
phan hat bun dé nha may alumin Tan Rai-Lam
DPong thudc loai rat min, twong ddi déng nhat, c&
hat 0+-0,050 mm trong khoang 85+90 %. ‘

-
L

C& hat (mm)| <0,005 0,005+0,01 | 0,01+0,05

0,05-0,1 | 0,1+0,25 | 0,25:0,5 | 0,5:1 | >1

% 38,5 16,63 30,33

9,83 1,83 1,67 0,83 | 0,17

Két qua thi nghiém doé dam chat cua bun dd: Bo
dam chat phu thudc rat nhiéu vao dé dm bun d6. Po
dam chat tot nhét K=1 khi khi do 4m bun dd dat gia tri
khodng 20+21 %; Do dam chat dat gia trj k=0,9 khi do

am bun Gd khoang 26+27 % hoac 12-13 %; D dam
chat dat gia tri k=0,95 khi d6 4m bun do dat gia tri
khoang 25+26 % hoac15+16 %. Khéi lwong the tich
khd I&n nhat & G6 &m t6i wu khodng 1,65 kg/dm

Béng 6. Két qua thi nghiém dam nén bun dé voi céc dé &m [1]

A A D6 &m bun @6 W, %
t . :
Chi tiéu phan tich 275 | 254 | 242 | 231 | 218 | 202 | 159 | 122
D6 dam chat Kp 0,86 | 09 | 09 | 097 | 098 | 100 | 095 | 0,90
Khéi lwgng thé tich kho v g/em® | 1,42 | 157 | 159 | 161 163 | 165 | 158 | 1,55

Swr phu thudc hé s dam chit vao do am cia bun do

1.01
299
=
S 005
e
g 091
ki
o 085 :
Bk 5 14 16 18 20 22 24 26 28
sy
et

Do Am cda bun do(%)

H.9. Sw anh hwdng ctia d6 4m dén dé Gam chat ban dd

Két qua thi nghiém cAt va nén nhanh cac mau bln
dd: cac mau bun d6 sau dam chat Vi cac hé sb
k=0,9; k=0,95; k=0,85 & trang thai d6 dm téi wu va
trang thai ngam bao hoa dwoc dua di thi nghiém cét,
nén. Két qua thi nghiém cét nén bin dé sau dam nén
k>0,9 cho thay thudc loai co tinh nén 1in nhé. Két qua
thi nghiém xac dinh tinh thdm cla bun dé: tinh
tham cla bun dé phu thudc vao dé ddm nén duoc

thé hién trén Bang Cac két qua thi nghiém da cho
thay bun do sau loc ép sau khi duoc phoi dén do
am nhét dinh va lu I&n chat vo&i hé sb K,20,85 thi
tinh thdm nuéc cia bun @ Ky, dao dong tw 107
dén 10™ thudc loai thdm it Gén xem nhw khéng
tham.

Két qua thi nghiém cac théng s6 stre chiu tai
CBR (California Bearing Ratio) thé hién & Bang 10.

Béang 7. Két qua thi nghiém cét, nén mau bun dé & trang thai am t6i wu [1]

95 Cét e e
#Ain Hé sorong HE sO nenldn a, cm kG Qe
chat | GocmaiLuedinh o5 | 4o | o0 | a0 | 05 | 10 | 20 | 40 |LE, |kGm?
Ko (saLIong) KEtC. | arom? | ka/om? | kG/om2 | kGiom? | kevam?| kGlam? | kGiem? |kayom?| KGeM | -

dé kG/em |

0,85 | 15°38 | 0,320 | 0,925 | 0,908 | 0,884 | 0,860 | 0.060 | 0.033 0,024 | 0,012 | 30,783 | 1,206
0,9 | 16°28 | 0,365 | 0,823 [ 0,809 [ 0,788 | 0,769 | 0.053 | 0.027 0,022 | 0,010 | 33,590 | 1,560
0,95 | 18°03" | 0,412 | 0.728 | 0,713 | 0.697 | 0,681 1 0,042 | 0,029 | 0,016 | 0,008 | 42,947 | 2,364
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Bzno & #2f que T nghiém cét, nén méu bun do & trang théi ngdm béo hoa [1]
De i Nén nhanh
T - Hé sd réng Hé sb nén Itn a, cm“kG
a_ P = E qll.mél)(l2
cha | 2= e | 05 10 | 20 | 40 | 05 1,0 2,0 40 | arome [KGiom
Ko == % = 7 kGlem® [kGlem? | kGlem? | kGlem? | kGlem? | kGlem? | kGlem? | kGlom?
0,85 | 10°53 2222 10,906 (0,879 | 0,832 | 0,757 | 0,097 | 0,055 | 0,047 | 0,037 | 16,07 ‘0,585
09 | 1174 257 10,809(0,778 |0,735| 0,671 | 0,080 | 0,062 | 0,043 | 0,032 | 16,56 | 0,716
0,95 | 12727 274 10,7161 0,687 | 0,648 | 0,596 | 0,067 | 0,058 | 0,039 | 0,026 | 17,47 | 0,898
Ghi cho £ - Modul tong bién dang, kG/cm’; qu.max - Nén né héng, kG/em?
Bang = 21 guz thi nghiém xéc dinh tinh thadm cda bun dé [1]
Hé sb thadm cla bun dé sau dam chat Ky, (cm/s)
K, 0.86 0,96 0,96 0,97 0,98 1,00 0,95 0,90
kr | 532.10° | 3,55x10° | 543x10”7 | 6,71x10” | 8,38x10° | 9,81x10°® | 6,79x107 | 3,23x10°
k20 | 452 3.41x10° | 4,80x107 | 6,22x107 | 7,91x10® | 9,66x10® | 6,50x107 | 3,12x10°
Bang 70. K&t qua thi nghiém strc chju tai CRB » Kha nang chiu nén lan cla bun dé sau khi
cta bun ¢o sau dam nén [1] dam chat K, >0,95 1a rat cao, co thé st dung lam
Strc chiu tai CBR vat liéu dap nén dweng néu x& Iy dwoc tinh kiém
g =—— = z = r cla vat liéu bun da.
Mau thi nghiém khoéng | Mau thi nghiém ngam

bao hoa 96 gi®
K=0,85|K=0,9 [K=0,95
4,33 | 596 | 7,63

K=0,85| K=0,9 |K=0,95
6,92 | 8,71 | 10,89

K&t qua xét nghiém chi s& CBR cta bun dé sau
dam nén cho thdy c6 thé dat tiéu chudn twong
dwong vat liéu dung ddp nén duong 6 t6 trudng
hop khong st dung mét dudng cao cap Al

» Khi dam chat 0,95 K,20,9 thi strc chiu tai
CBR déu I&n hon 5 hoan toan dap (ng dugc yéu
cau lam nén dwong 6 té cap phoi;

» Khi ddm chat K;20,95 thi strc chiu tai CBR
déu I&n hon 6 hoan toan dap tng duoc yéu cau
lam nén dwong 6 t6 cap 11, cap IV ¢d st dung mat
dwdng la cao cap A1l.

Danh gia chung vé tinh loc va tinh chét co hoc
cia bun dé:

> Bun dé Nha may alumin Tan Rai-Lam Bdng
c6 d6 min rat cao, rat khé loc, pH 11+12;

» Cong nghé loc bun dé phu hop la loc ép
khung ban, d6 4m banh loc nhé nhat khoang 28 %:;

- > Ap bom va ép >7 at, néng d6 pha ran trong
btin d&u khéng nhé hon 400 gfl;

"» Dung dich thu hdi sau loc ép bun dd cé ham
lwong Na,Ok khoang 3,2 g/l twong dwong 6,4 g xut
tinh thé NaOH va 2,7 g/l Al,O5;

"> Do dam chat Kp dat gia tri 1 khi d6 4m bun do
khoang 20+21 %;

> Khi d& ddm chat bun do K;>0,9 bun dd c6
tinh tham it, khi K,>0,95 xem nhw khong tham;

2.3. Két qua thu nghiém thi céng ddm nén
dap bun doé trén hién trwong

Tw két qua nghién ctru céc tinh chét co hoc bin
do, dé tai da trién khai thi cong loc ép hon 2000 tan
bun dé, dap thir nghiém bai chira bun dé véi kich
thuéc daixrongxcao khodng 25x25x4,5 m. Két cau
cla bai chira gom: nen dat dwgc dam nén Ky>0,9;
xung quanh dap dé bang d4t cao 1,5 m dam nén
K,>0,95; I6p mang HDPE day 1,5 mm chdng thadm
duo’c phll 1én toan bd bé mét bai chira va mat
trong cua than dé; phia dwei mang HDPE duoc bd
tri cac éng dugc duc 16 boc vai dia ky thuat xung
quanh ¢ 16p loc ngwoc dé theo déi dich thdm (néu
c6). Phia trén mang HDPE la bun dé loc ép va
hong phoi sau d6 lu nén chat theo tirng 16p do dam
chat K,>0,9; xung quanh bé mat dé chén bai chiva
bun dé cé bd tri hé théng ranh thu hdi nwéc muwa
riva tréi; goc dbc swn tAng clia bai chira bun dd la
27°; sau khi dap xong, toan bo bé bé mét bai chira
dwoc phd dat mau va trong cé. Két ciu bai chira
thir nghiém dép chdng cao bun dé alumin dwoc thé
hién trén cac hinh H.10, H.11.

Két qua thyc nghiém thi cdng bai chra bun dd
sau lpc ép va hong phoi da rut ra mét sé kinh
nghiém sau:

> Dé dat dwgc dd ddm nén K »>0,9 thi do &m
cla bun do khong vt qua 27 % d6 dam nén
K,>0,95 thi dd &m bun dé khong virot qua 25 %;

> Khi thoi tiét kho réo, nang nhiéu thi chidu day
I&p bun dé khi hong phoi cé thé 0,4-0,5 m sau khi
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phoi 2+3 ngay co thé lu nén dat K,>0,9;

» Trrong hop 888 mwa nhd, lwgng mua.>6

» Khi troi khong nang it mua, thl chiéu day Iop mm/ng.d thi kihdmg ks En

buin @6 c6 thé 0,3+0,4 m sau khi phoi 2+3 ngay cé thé
lu nén dat K,>0,9. Néu Iép bun dé 0,2+0,3 m sau khi
phoi 1+2 ngay c6 thé lu lén dat K,>0,9;
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> Khong co iiSm song sat Io bo tang,

> Két qua x=t mghiem oH mau nwéc mativa
nwréc ngam ba chwa bim 66
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H.10. Mé&t bang va mét cét thir nghiém G2p ching bam &2 khd

H.11. Mt s6 hinh énh thi céng thir nghiém dap chong ca

0 bai chira bun dé khoé

Béng 11. Két qua xét nghiém pH méu nuéc mura riva tréi bé ma: bai thai va nuée ngém [1]

# pH i
Tén mau Khi chwa hoan thd | Sau khi hoan thé
nwée Luvong mwa | Lwong mwa | Lwong mwa | Lueong muya | Lwong mua Lwong muwa
28 mm 50 mm 63 mm 75 mm 76 mm 65 mm
Bé mat 1241 11,8 11,4 10,8 8,8 8,5
Ngam 6,9 7.1 7.1 7.2 7,2 7.2

-

Két qua thir nghiém thi cong dép chéng cao bai
chi*a bang buin @ khé da khang dinh:

» Bun d6 sau khi loc ép, hong kho dén ds am
thich hop c6 thé lam vat liéu dap nén, dwcmg, dap
chéng thanh bai chira cao dam bao an toan dd 6n dinh:
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» Bun do co tmh kiém cao nén nwdc mua riva troi

co tinh. kiém cao can phai thu gom tai str dung hoéc
xCr ly vé trung tinh trueée khi xa thai ra moi truwdng;

~ Khi nén bai chva bun dé dwoc gia co bang

vat liéu chong tham t6t hodc HDPE thi nwéc ngdm
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nhiém méi trudng;
» Khi bé mét bai thai bun 30 ke
tréng cay thi nwéc khong gay

6. Pé xuat phwong an céng nghs kha thi xur
ly bun d6 nha may alumin T2n Rzi-Lam Dong
bang phwong phap thai kha

6.1. Céng nghé thai khé bun &2

Céng nghé xur Iy bun d6 bang phwrong phap thai

khé dwoc dé xuat bao gor’ Khau loc €p ban do thu
hdi xat; Khau van chuyén 1&n 52
gat, hong phoi, lu len.

Quy trinh cbng nghé duoc ma 2 nhwr sau: Bun
dé tr nha may duogc duoc bom vao ﬁc may loc
ép vo&i ap lwe 7 at, sau do duroc nen ép bang khi
nén hoac nuéc véi ap luc 7 2 ép thu h0| xut.
Banh bun dé sau loc duo g t3i dwa vé hd

hira sau do xa xuong 6 t6 van chuyén ra bai hodc
e kho ch*a néu co muwa. Tai bai chira bun doé
¢ san gat dén @6 day 0,3+1 m ty theo diéu
IhOI tiét dé hong phoi kho dén d6 am 25+27 %
u nén ché&t. Bo tang dé che chan bai chira, yeu
J do dam chat Ke>0,95, phia trong dé co thé
am chat dén Kp20, 9 Chiéu cao trung binh méi bo
ng chon 5 m.
6.2. Téng mat bang bai chira bin d6 khé cho
Nha mdy alumin Tan Rai-Lam Déng
Dé tai da lwa chon khu vuwc cac khoang chira
sb 6; 7; 8 lam bai chira bun dé khd cho nha may
alumin quy mé 650.000 tan/ndm. Mat bang lwa
chon ¢6 wu diém nam trén khu vuwe quy hoach da
phé duyét hé chiva bun dé, gan nha may alumin
thuan tién cho viéc van chuyén bun dé va xut thu
héi, nén bai chira chon tlr mirc +835 twong dwong
day ho chira bun dd wét.

-J ) U. ()| Q)
= (D>
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H.12. Téng mat bang phuong én dé xuat xt ly bun dé Nha may alumin Tén Rai-L4m Déng béng
phuong phap thai khd: khoang s6 1 dang hoan thé; khoang $0 2 dang cai tao; khoang so 3 dang st
dung; khoang sb 4 dang st dung; céc hang muc cta phuong an gbém khoang s6 5 (dw phong),
xwdng loc ép bun do; bdi chira bun dé khé; hé méi truong

»
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¥

B
= 4771275, 850’ Y = 128887742
Giéng thu hg(l nwoc =

~az0 —_ = —

—Hétiéo nang —

A
ATT2080,100; Y =128
Giéng thu héi nwréc

Pét tréng cay day 500 mm
Bun d6 khé dédm chat k>0,9

Lop HDPE day 1.5 mm

Né&n dat twe nhién ddm chat

B578,28)

s Yk = e |— -zaa
~zan

'”’: - T T T Ix4x4m

. H.13. Mat cat doc dién hinh qua khu vure bai thai ban dé khé
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6.3. Tinh toan, xdc djnh mét sé théng sé co’

ban bai thai chira bun dé kho
a. Xac dinh chiéu cao bai chira bun d6 khé

Theo diéu kién dam bao én dinh b& bai chira,
chidu cao bai chira I&6n nhat duwoc xac dinh theo
¢dng thire sau:

2.C,.sin2a.sin(c, —p) :

Hmax =
. _a\ (1=sing)sin(a. - B)
L (u B{ cos(90° - o, —B)

Trong do: w,=(45+¢4/2), do; C,- Cwdng do lwc dinh
két nén bai chira; C,=0,20 kG/cm?; ¢, - G6¢ ndi ma
sat nén bai chira, 9,=23% B - Géc nghiéng nén bai
chira, =6, a - Goc déc bai chira, 0=17°% @, - Goc
ndi ma sat cia bun dd khd; @=16,5% vu. - Khdi
Iwgng thé tich bun db tai bai chira, y..=2,05 t/m®.

Thay cac gia tri trén vao cong thirc (1) ta dwoc
H=86,4 m. Nhw bun dé nha may alumin Lam E)ong
sau khi phot khod dén do6 &m thich hop, thi cé thé
dép cao tbi da 1a 86,4 m.

b. Xdc djnh chiéu cao bo tang bai chiva

Chiéu cao be téng béi chira hop ly duoc xac
dinh trén co' s& tong chi phi van tai va gat l1a nho
nhat. Két qua tinh toan chi phi db thai cho thay
chiéu cao tang thai H=5 m cho chi phi thap nhat.

¢. Xdc dinh géc déc swon tang béi chira

Goc nghiéng swon cac tang cla béi chiva bun
dé khoé dwore xac dinh theo cong thire:
9ou | Su gp, @)

K th
Trong do: o - Goc nghiéng suon tang, do; gy- Goc noi
ma sat tinh toan ¢=16,5°% K- hé s& an toan, K=1,1; Cy
- Lwc dinh két bun @6, C=3,65 T/m? y - Khoi luong
thé tich bun dé khé, ¥=2,04 T/m> hy- Chiéu cao tang
bun, hy=5,0 m. Thay s6 liéu vao cong thirc (2) ta dwoc

a=27°. Nhw vy dé tai dy tinh gé¢ nghiéng clia suron
tAng clia bai chira bin dé 1a 27°.

Tinh toan khéi lwong bun dé kho thuc té cé thé
dap chéng tai bai chira vai chidu cao 25 m tinh tw
mét bang Nha may alumin (+850) la 18.633.026 tan.

d. Tinh todn é6n dinh, (rng suét bién dang b¢
tang béai chiva bun dé khé

Dé tai da st dung bo phan mém GeoStudio clia
Cong ty phan mem GeoStudio-Canada dé giai
quyet cac bai toan 6n dinh, &ng suét, blen dang
cla dap dat, kiém toan lai toan bo do én dinh
cla cac bo tang cong tac bai chira bun dé kho.
Mét sb mat cat by tang bai thai dién hlnh nhuw
cac hinh H.14, H.15. Két qua tinh toan &n dinh
cac bo tang ca khi c¢d xe lu 29T cho cac gia tri
hé sé én dinh nhé nhat Kmin trng v&i cac tredong
hop tinh toan, xem cac hinh vé, trong do cung
trugt co hé s6 Kmin duoc thé hién trén cac hinh
vé trong trng. Két qua cho thay hé sé 6n dinh
mai bo tang dam bao theo yéu cau TCVN 8216-
2009, K>[K].

tgo =
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, m. (1)

H.15. Két qua tinh 6n dinh tai cao trinh 875 (phai)

Bang 12. Két qua tinh toan dé én dinh bo tang
bai thai bun dé khé [1]

. Hé s6 6n Hé s6 dng
Mai tinh 6n dinh dinh tinh dinh cho phép
toan Kminmin [K]
Bén trai 1,306
+875 : 1,3
Bén phai 1,359

Nhw vay, voi cdng suat Nha may alumin Tan
Rai-Lam Déng 650.000 t&n/nam, tdng chiéu cao
bai thai so mat bang Nha may alumin’la 25 m thi tai
khu virc khoang sb 6; 7; 8 co thé xay dung bai
chtra bun do kho, tai day hoan toan cé thé dap trng
nhu cau thdi gian tén tai clia nha may alumin dén
nam 2050. _

e. Cdc giai phdp bao vé méi trirong bai thai bun
dé khé

Bé& mat nén, mat thanh trong clia thung liing va

swon phia trong cua than dé co s& bao quanh bai
chira phai du=crc lu l1én chat va chéng tham dam
b&o an toan 6n dinh va moi trirong.

Gilra bai chira xay dwng cac gleng thu nwée
mua rira tréi va duwong ong dan nuwéc mua
nhiém xdat vé hd méi trudng dé tan thu nwoc
muwa kém xut.

Trong trudng hop luvgng nwoc mua. nhiém xut
virot qua Quy chudn va co nhu ciu xa thai thi phai
X ly vé trung tinh truee khi xa thai.

Xung quanh bai thai bun dé dwoc trébng cay che
chan tao béng méat va tao nén canh quan moi
trwdng. Cac swon tang bai thai dwoc phl I6p dat
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mau day 0,3 m dé tréng ca chéng riva tréi va giam f. Tinh todn hiéu qué kinh té cua phwong &n
thiéu 6 nhiém. dau tw xor ly ban d6é Nha mdy alumin ‘Tan Rai-
Khi dong bai thai bun @ kho can tién hanh phti  Ldm Bong bang phwong phap thai khé
Icrp dat mau trén bé mat day 0,5 m sau trong cay P& tai da tinh toan Phwong an dé xuét thai kho
dé gitra &m cho dat va chdng riva trdi bé mat. X ly  ban dé va so sanh véi Phwong an thai wét bun do
chéng bui bang phuong phap phun swong hodac cho Nha may alumin Tan Rai-Lam déng voi cong
twdi nwdc cuc bd cho Swong 6 to trong qua trinh  suét 650.000 tAn/nam, thoi gian van hanh dy kién
van chuyén bln dé 1&n bai chira. khoang 30 nam (2020-2050).
Bang 13. Mot s o tigu KTKT clia Phuong én (PA) thai khé va thai wot bun dé n/m alumin Tan Rai-
Lam dong Péng [1]
Ne Noi dung bVvT PA thai khd PA thai wot Chénh léch
4 | Chi phi dau fu tr.d 420.149 4.694.062 -4.273.914
Chi phi x2v cunag " 280.060 4.302.971 -4.022.911
Chi phi thiét b . 94.966 94.966
Chi phi 6&n b4 " 37.244 197.530 -160.286
Chi phi hoan tha " 7.879 193.562 -185.683
5 Chi phi van hanh tr.d 900.011 95.714 804.298
Chi phi van hanh don vi dong/ tan bun dé 47 141 5.172 41.970
3 |Téng chi phi (BT+ VH) tr.d 1.320.160 4.789.776 -3.469.616
4 |Téng chi phi quy GO tr.d 618.431 2.816.067 -2.197.635
Qua so sanh Phuong an xi¥ Iy bun dé bang va nang cao hon higu qua san xuét alumin.

phuong phép thai khd vwai phuong phap thai wdt cho
Dy an Nha may san xuzt alumin Tan Rai-Lam Bong
trong thoi gian v:i—: 30 nam (2020-2050) cho théy:

> Ve’ky thuat-mdi treong: phwong an thai khd
co LPU diém thu hoi x4t Ién hon va an toan hon;
> V& kinh té: ”: chi phi dau tw va chi phi quy

ddi cia Phuon thai kho la thap hon nhiéu so
phwong an thai wét. chi phi van hanh cia phwong
an thai khé cao hon so thai wot, tuy nhién xét ve
tong thé ca doi Dy an thi phuong an thai khé hiéu
qua hon do Tong chi phi dau tw van hanh quy dbi
thap hon nhiéu;

» V& xa hoi: phrong an thai khd str dung dat
dai lam bai chira bun d@d it hon rat nhiéu so thai
wot nén qua trinh dén ba giai phong mat bang sé it
ho’n va thuan tién hon.

5. Két luan

X ly bun doé alumin bang cong nghé thai kho 1a
phuwong phap hién dai co nhiéu wu diém tiét kiém
tai nguyén dat, tan thu t6i da vat lieu xut dé tai st
dyng va an toan vé méi treeng. Hién nay, trén thé
gi¢i cac nha may mai xay diwng va cai tao déu trng
dung cdng nghe thai kho. Cac két qua nghién clru,
thtr nghiém clia dé tai da ching minh thwe nghiém

" bang céng nghé thai khdé bun dé Nha may alumin

Tan Rai-Lam Dong co6 thé dap chéng cao an toan,
tiét kiem tai nguyen dat, tan thu nguyén vat liéu xut,
giam thiéu rti ro vé méi trudng, gidm chi phi dau tw

P& nghi cac co quan quan ly Nha nwéc, TKV
cho phép trién khai l1ap Bao cao kha thi Dw an dau
tw cdng nghé x{r ly bun dé bang phuong phap thai
kh6 cho cac Nha may alumin Tan Rai- Lam Déng
va Nhan Co-Dak Nong nham tiét kiém tai nguyén
dat, an toan maéi trwdng, tan thu xat, giam chi phi
dau tuw, glam gia thanh san xuét alumin va lam cac
co s& cho trién khai cac buwoc tiép theo.O
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Trach nhiém phap ly cta cac tac gia bai bao:
cac tac gia hoan toan chiu trach nhiém vé céc sé
liéu, ni dung cong bé trong bai bao theo Luét Béo
chi Viét Nam

SUMMARY

Coal sludge with ash content of over 50 %
ormed at Khanh Hoa Coal Mine during coal
mining and processing activities is steadily
accumulated in large amounts at the mine
site. Flotation seems to be the only suitable
methods to process such coal sludges. The

I method uses. different types of flotation
reagents and flotation machines. This paper
| presents the results of the research on |
| flotation of two coal sludge samples |

collected from the pit bottom and from the |

| washing facilities of Khanh Hoa Coal Mine. |
| Flotation of these coal sludge samples with |
ash content respectively of approximately 50 §
| % and 55 % by a laboratory-scale Jameson |
| flotation machine has produced clean coal |
. products with ash content of less than 35 % |
with the actual recovery of approximately 89 |
% and 82 %, In addition, waste rock rejects
with ash content of over 80 % are eligibly |
suitable for disposal. :

MOT SO KET QUA...

(Tiép theo trang 73)

-Trach nhiém phap ly cuia cac tac gia bai bao:
cac tac gia hoan toan chju trach nhigém vé cac so
liéu, ndi dung ebng bo trong bai bao theo Luéat Bao
chi Viét Nam

SUMMARY

The paper introduces some research results
f treating red mud at LAm Bong alumina plant
hat result, the
| authors ' recommend Vinacomin Group to
| widely deploy the method in practice.

v dry waste method. From
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