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1. T6ng quan

Btn d6 ld chSt thai r6n sinh ra khi sdn xuSt alumin
tu quang bauxit, la h6n hop cdc chAt oxit chi y6u silic,
s5t, xrlt NaOH,6 xit nh6m vdr mQt s6 6 xit kim loai
khrlc,... Br)n d6 thudng c6 pH 11+12 thu6c loai chSt
thdi co nguy co g6y 6 nhi6m m6i trudng n6n c6n ph6i
duqc luu gio.bao quan chit ch6 va an toan. O ViCt
Nam c6 2 nha mdy sdn xuSt alumin ld T6n Rai-L6m
D6ng vtr Nhan Co-Dik NOng cl6u co c6ng su5t thi6t
k6 650 ngin tan alumin/nem, 6p dfing c6ng ngh6
Bayer. M6i tan alumin thdi ra khodng 1 ,05 t6n btn d6
kh6, khodng 1,2 m" dung dich chua x0t lodng. Btn d6
thdi ti cd 2 nh| mey hien nay ddu duoc xrlr lf bang
phuong ph6p th6i uot, theo tl6 dung dich bin d6
drrEc bom ra n6 ting, nuoc x0t loing. tluoc thu h6i
bdng th6m th6u qua l6p loc du6i d6y h6, qua nguong
trdrn cia gi6ng thu nL]6c met tai gii?a.ldng h6. M6t
ph6n dung dich xrlt lo5ng duEc bom vC nha mey tai
s& d1rng, m61 ph6n phdi xrl l3i trung hda ddm bdo

ti6u chu6n an toirn m6i tnrdng moi duoc ph6p xd thdi.
Qua 5 nem van hanh Nhd m6y alumin TAn Rai-

L6m D6ng di cho tr6y. xr] li btn d6 bdng phuong
phSp thei. Lrot di b6c 16. nhi6u nhu,orc di6m nhu: srl
dung nhi6u di6n ticfr dit oai lam h6 chua btn d6,
luong xtt loang thu tgi OilS ttrAm tn6u qua lop tgc
dudi ddy h6 la rat th6p. ti6m 6n nguy co 6 nhi6m
m6i truong tiSt xung quanh ho bin d6, chi phi hodn
th6 h6 bnn dd la €t l6n va thdi gian d6ng n6 r6t t6u
do btn dd luu lai h6 cfi6a co ciO 6m cao, viQc kh&
nuoc ldm gidm do 5m rat kno ffran. phuc tap va chi
phi lon. N,t5t kh5c. theo 16 uinh phSt tsi6n siin xu5t
alumin cia T6p doin COng nghep Than-Kho6ng
sdn Vi6t Nam 6ffV1 O6i voi Dg dn Nha mdy alumin
T6n Rai-L6m D6ng. trong nhfrg nem t6i co th6 s6
gia cuong hi6t bi dC nerE corg sriit ten ZSO.O0O
t6n/nim vd sau nem 2022 a i ^.o rpng nhd mdy
l6n 1.300.000 t6n'n5m. N.,u i- xri tf btn d6 theo
c5c Phr-rong an c6rE sir* h% -61 alumin TAn Rai-
L6m d6ng duoc tl€ h€r :cr_'c SarE 1.

Bdng 1. Du ki6n nhu cAu dung tich h6 chua biin d6 cho Nh: -:.. : - -. :. -:- aa"gtheoc\ng
nghd thdi aot (tinh tiP ndm 2020)

Ndm
SX

2020
2025
2030

650.000 t5n alumin /ndm 750.000 t5n alur - -.- I . :--^ lem
Lny ti6n, t5n LUy en, m" L0y ti6n, t6n Ll- : :- -' --. ::n. m-

681.850 681.850 :4 3 208
4.091 .1 00 3.409.250 4.615.600 lc
7.500.350 6.250.292 _ -3.208

2035 10.909.600 9.091.333 12.483.100 '_:__.-:. :- -.11.292
2036 11.591.450 9.659.542 13.269.850 , -: a.27.708

12.273.300 10.227.750 14.056.600 .- J64.125
2045 17.728.100 14.773.417 20.350.600 '4.:. " -- J55.458
2046 15.341.625 21 .137 350 _: 191.875

21.137.350 17.614.458 24.284.350
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O ViCt Nam, khAu xrl lf btn d6 alumin tai 2 Nha
mdy alumin Ten Rai-Lem D6ng vir Nh6n Co- Ddk
NOng duoc thi6t kC la thdi s6t, tuy nhi6n do khi h6u
Tdy Nguy6n mua nhiiiu, phuong ph5p thdi sQt kh6ng
phi hqp n6n d5 ctuoc chuy6n sang ep dqng c6ng
ngho th6i udt. Hi6n tai, Du 5n alumin TAn Rai-Ldm
D6ng dang hodn th6 khoang s6 1; khoang s6 2 ve 3
da l6p dAy vir dang gia cudng b6 sung teng srlc
chua; khoang s6 4 du ki6n s6 lap day veo nem 2020;
khoang s6 5; 6; 7; I dang thi6r x6 o6 tni c6ng phr;c vu
cho nh0ng nam tiep theo. Neu NhEr m5y alumin TAn
Rai-Ldm D6ng v6n hirnh dt c6ng su6t ttri6t fe
650.000 tdn/nim thi du ki6n d6n ndm 2028 sE llp
d6y c6c khoang tr6n, t* nim 2029 s6 ph6i ttAu tu x6y
dung.hd brin d6 giai doan 2 vdi srlc chrla 11.418.989
m3 vd s6 srir dung trong 20 nam.
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H.6. Quy hoach srl dqtng h6 chua bin d6 giai doqn 2

Hi6n trang vdr quy hoach s& dung d6t lam h6
chrla bin d6 nhd m5y alumin Ldm D6ng th6 hien
trong hinh H.5 vd H.6. Ir/6t s6 chi phi dAu tu cho
xay dung h6 btn d6 trong truong hop srl dr,rng
c6ng nghC thdi uot cho Du 5n T6 hgp alumin L6m
D6ng c6ng su6t 6so.o00 tdn/ndm cho giai doan
ti6p theo 2020-2050 du ki6n nhu Bdng 2.

Bdng 2. Du ki6n chi phi dAu tu xey dung h6 bin
dd cho giai doqn 2020-2050 fil

t-

H.4. Khoang ch(ta bin dd s6 1 tai Nhen Co
Tu cdrc s6 liou tr6n cho th5y, c6ng nghe x& li

bun do ba.g orr,ong phdp thai uot cdn di6n tich
dar dai d- h6 cl^ua la r6t lon. chi phi dAu tu ban
dAu r6t cao. c6ng t6c hodn th6 cei tao phuc h6i mdi
rruolg trel bd 'net ho bUn do la rat kho khan va chi
phi lon do tr6n bG mit h6 bin d6 ti t6 t6ng/r5n td r6t
cao. rAt kh6 san lAp vir thoi gian thi c6ng keo r6t
dai, ti6m 6n nguy co g6y 6 nhi6m .m6i hLrong. Vl
vay d6 t.et kiem tai nguyen dat. t.et giam chi phi
sdn_xu6t. tar thu xtt va giam thieJ rguy co griy 6
nhiSm m6i truong viCc thay th6 c6ng ngh6 thai udt
bin d6 b5ng phlpong phep kh6 la r6t cAn thi6t.

.2.2. NghiCn c(ru thu nghi€m x[r I,! bdn d6
bdng,lgc 6p khung bin

De nghion cuu khA nan! .: :-^ d6. tinh chet
xtt thu h6i. tinh chAt co r^:: :,a :-- dd. tri6n khai
thuc nghiem dap ch5-g :: :,^ r-a :r6n b5i chua,

)

H.5. Hien trang s& dung h6 chLn bdn d6 giai doan 1

I

f

Nl N46t s6 chi ti6u KTKT Dvt 56 luong
1 Dien tich d5t dai ha 254,7
2 unr pnr oau tt^P xay

d Lrng h6 birn d6
tr.ddng 4.302.971

Chi phi il6n bn d6t dai
gidi ph6ng mat bdng

tr.d6ng 197.530

4 Chi phi, dong khoang
hoin th6

tr.tt6ng 193.562

5 lonq cnr pnr tr.d6ng 4.694.062

MAY ALUM IN

H.3. Khoang'chua bin (!6 s6 24 tai TAn Rai
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2.3. Nghian cbu cdc tinh chat cia bin do nghi6m dam chdt: thi nghiem cdt c6 t<ct, nen, oo
K6t qud ph6n tich thi nghi6m tinh chSt co hoc th?m thdu "r, iat ,ar"oJ" oo krri'oAm cnat voi

btn d6. cac m5u btn dd sau loc ep duoc dua v6 cdc h6 s6 dAm chat tnec nnau: trq"g i"q"g;"rg
phdng thi nghi6m co nqc 05t o6 nghion cuu, ph6n hat btr do: 2,8 kg/dm3. K6t qua xei dinh thdnh
tich x6t nghi6m cec tinh ch6t co hoc cta birn d6 phin hat bnn d6;ha mdy alumin Ten Rai-Lam
nhdm d6nh gi6 khei nirng 9u dung tirm v6t ti6u dip D6ng thu6c toai r6t min. t,r""g d6i oo"g .nai 

"onen: thanh phdn hat; d6 5m, kh6i luong ri6ng: thi hat 0.:0.050 mm trong tfrodng SS+SO %.

Bdng 5. K6t qud phdn tich thitnh phAn hat bin d6 [1] I
CO hat (mm) <0,005 0,005+0,01 0,01:0,05 0,0H.1 a.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

Chi tieu phan tich D6 Am bun dd W. %
27,5 25,4 ,t) n,1 l21,Bl2W 15,9 1U )

DQ tlAm chdt Kp 0,86 0,96 0,96 10.97 10.98 I r,oo 0,95 0,90
Kh6i tuong th6 tich kh6 y1. g/cm3 1,42 1,57 1,59 | 1.61 | 1,63 1,55

Su phu thuQc h6 sd dim chrit lao do anr cua birn d6

-
2472 14 26 2818 20 22

DQ im cria bi'n afo(e/o)

H.9. Su dnh hudng cla dQ 6m den dQ o'1m chdt bin d6

D0
dam
chat

6

cet
He sO r6ng ll€ s6 ner trln a, cm'?,,kc q,.",*,

kG/cm20,5 1.0 I 2.0 4,0
kG/cm2

E,
kG/cm2kc/cm: kG cnt <G :-t ,,G :-: .3 --: .::-:

G6c ma
sdt trong,

d6
0,85 15038 0,320 0,925 i0.908 I 0.884 033 0,012 30,783 1,206
0,9 16028 0,365 0,823 lo,8oe lo,zae lo.zog 0.027 0,022 0,010 1,560

0,95 18003 0,728 10.713 10,697 0,681 I 0 :2 :.329 0,016 0,008 42,947 2,364

c0ilG ilGHIEP u6. s0'o - zors
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. f6t qud thi nghiem itQ tt6m chqt c-rla btn d6: D6 6m brjn ei <hoAng 26+21 % ioec 12_13 %; D6 d6m
dim chqt phu lhu6c r5t nhieu va9 d0 im bnn d6 Da .r.]at Oa _" a :n k=0.95 khi d6 dm bDn d6 dat gi6 tri
dam chet t6t nh6tK=l khi khi d6_Am brln d6dat gid tii Xnoan' 25_26.: hoic15+16 %. Kh6i tL?qng thE tic;
khoing 20+21 %; D6 dAm chdt dat gie tri k=0,9 khi dO kh6 loi n-6: ; eq 5n :6i uu kn"j.g i,Os [gii;il 

-- '

Bdng 6. K€t qud thi nghi6m dAm nen bin d6 v6i c6c dQ Am [i;

1,65 1,58

101
'=' 6 6i

" 83:c 66i
..= b.d6E O87..o o_85

- KOt qu6-thi nghiem cit ve nen nhanh c6c mau btn thA hiOn :ren Bdng Cdc ket qua thi nghiem da cho
d6: c5c m5u birn d6 sau dAm chit voi cag hQ s6 thay bir^ J6 sau tic op sau xni J."Jpn"i oa"-oo
k=0,9: k=0,95: k=0.85 o trang thei do am t6i uu vd dm nh5r : -^ va u er ch6t voi he s6 K">0,85 thi
trang thei ngam bao hda duoc dlpa di thi nghiem cdt, tinh th5r -uoc cia bun d6 K.- dao dQig tLI 10r
n6n. Ket qua.thinghiem c5t n6n bdn al6 sau dAm nen d6n 1o : '.- -a: ae :him it den xem nnu tnong
k>0,9 cho th6y thu6c loai c6 tinh n6n hin nh6. K6t qud th5m.

lll nshlcm _xac-dinh tinh th6m crla btn d6: tinh K6t cua :- -;-6- c.ic th6ng s6 soc chiu tdi
thdm cia birn d6 phu thu6c vdo d6 dAm nen duoc cBR (ca ,:-- z iea, ng Ratio) thE hien 6 Bdng 10.

Beng 7. K& que thi nghi)m cdt, nen mAu bin dd d trang th. :- : _ , - .'- ,'

LLPc dinh
kct c,

kG/crn2

2,0
kG/cm2

0,024

33,590
0,412
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phoi 2+3 ngey c6 th6 lu nen dat Ko>0,9;
> Khi troi kh6ng ning it mua, thi chi6u diry l6p

birn d6 c6 th6 0,3+0,4 m sau khi phoi 2+3 ngdy co th6
lu ndn d?t Ko>0,9. N6u ldp btn tl6 0,2+0,3 m sau khi
phoi 1 .:2 ngdy c6 th6 lu ldn dat Ko>0,9;
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H.10. Attdt bdng ve met cdt thlr nghiqm dp e,ng ar i <:d

E

H.11. M1t s6 hinh dnh thi c1ng thir nghi'm ddp ch6ng cao bdi chra bnn d6 kh6

Bdng 11. Ket que xd nghiCm pH mdu nubc mua rOa tr6i bG mei bei thei ve nuvc ngdm [1]

H

Khi chua hoan th Sau khi hoen tho
Luong mLra

50 mm
Luong mua

63 mm
_:_-a*Ja Luong mua

76 mm
Luong mua

65 mm
86 mat 12,1 1 1,8 11 ,4 8,8 8,5
NgAm 6,9 7,1 7,1 7.2 7)

. Bun Ji co tinh ki6m cao nen nuoc mua r&a tr6i
co tinh. kiem cao cin phdi thu gom tei s& dung hodc
xir lf ve trung tinh truoc khi xd thdi ra m6itruong;

,- Khi nOn bai chua birn d6 duoc gia c6 bing
vat 1i6u ch6ng thAm t6t hodc HDPE thi nuoc ng6mr c0ilG ilGHEP 1116. sd o - zor s

riITfiI IHoirG Gr0, Ail Toln uA sAo vE rfl rx
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TCn m5u
NLPOC Lu,ong mua

28 mm

Ket qud thLr nghiem thi c6ng d5p ch6ng cao bii
ch0a bdng btn d6 kh6 da khSng dinh:

> Birn d6 sau khi loc ep, hong khd tl6n d6 Am
thich hop co th6 lam vQt liQu ddp n6n, ttuong, dip
ch6ng thanh bai ch*a cao dam b6o an todn cl6 6n dinh;
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IH0ilG Gr6, Ail rom un rio u! nOr rnudrye

6.3. Tinh todn, xdc dinh m6t si' th6ng si5 ce Theo tti6u ki6n rtdm
ban bei thai chi.ya bdn d6 kh6 chi6u cao bei ch&a lon

a. Xdc tlinh chi6u cao bdi chua bin d6 kh6 c6ng thLrc sau:

-p)Hma, - 2. C, . s in2 cr.. s in

y.sin (o B
(1- sin<p,)sin(a - p)

cos(90o - trrn B)
2cosBcosBcon - cr)(tgqn.cosB - sinB)

Dao. on otnn Do Dat chua,
nhat dLroc xtic alinh theo

, m. (1)

Trong d6: an=(45+9/2), d0; Cn - Cudng Clo l,rc dinh
k6t nen bai chr?a; Cn=0,20 kG/cm2; <pn - G6c n6i ma
sdt n6n bdi chr?a, rpn=f3o B - G6c nghi6ng ndn bdi
chria, B=$0 u - G6c d6c bii chrla, Ct=170; <ft - G6c
n6i ma s6t crla btn d6 kh6; rpt= 16,50; yo" - Kh6i
luong th6 tich btn d6 tai b6i chrla, yo"=2,05 Vm3.

Thay c6c gi5 tri tr6n veo c6ng thr?c (1) ta duoc
H=86,4 m. Nhu bin d6 nhi mdy alumin L6m D6ng
sau khi phoi kh6 d6n d0 im thich hop, thi c6 th6
d5p cao t6i da td 86,4 m.

b. Xtic dlnh chi6u cao bd ting bdi chba
Chi6u cao bd t6ng bii chrla hop lli aluoc x6c

dinh trdn co sd t6ng chi phi vdn tei var gat la nh6
nh6t. K6t qua tinh to6n chi phi d6 thai cho thAy,
chi6u cao ting th6i H=5 m cho chi phi thdp nh5t.

c. Xdc dlnh g6c d6c sudn tAng bdi chtha
G6c nghi6ng suoir c6c ting cria bai chr.?a bin

d6 kh6 dLfoc xec dinh theo c6ng th&c:
. toto" C*
tqa _ '"'-tl | --:-!L . (16. (2)' K y.hr'

Trong d6: cr - G6c nghiGng sudn tdng, dQ; rptt - G6c nQi

ma s6t tinh to5n <p=16,5"' K- h6 s6 an todrn, K=1,1; Ctt
- Luc dinh k6t brin d6, C=3,65 T/m2; 1- Kh6i tuong
th6 tich bun il6 kh6, y=2,64 T/m3: hu- Chi6u cao tAng
birn, ho=5,6 m- Thay s6 li6u vao c6ng thrlc (2) ta duoc
n=27'. Nhu vQy d6 Gi du tinh g6c nghieng cia suon
tSng cria b6i chfa bin d6h27".

Tinh toan kh6i luqng bin d6 kh6 thuc t6 c6 th6
ddp ch6ng tai bai chua voi chi6u cao 25 m tinh tu
mit bdng Nhd mdy alumin (+850) b 18.633.026 t6n.

. d. Tinh todn 6n dinh, Ong sudt bi6n dpng bd
t6ng bdi chba bin d6 kh6

D6 tai de srl dung bO phAn mdm GeoStudio crla
C6ng ty phAn m6m GeoStudio-Canada d6 gidi
quyet cac bdi todn 6n dinh, ung duAt, bi6n dang
cOa dQp dAt, ki6m toin lai todn bO d0 6n dinh
crla cac bo tAng c6ng tdc bii chua bin al6 kh6.
M6t s6 mit cdt bd tAng b5i thdi di6n hinh nhu
cdc hinh.H.14. H.15. Ket qua tinh todn 6n dinh
cec bo tang c6 khi c6 xe lu 29T cho cec gi6 tri
h6 s6 6n dinh nh6 nh6t Kmin ung voi c5c tr-uong
hqp tinh todn,, xem c5c hinh v6, trong d6 cung
truEt c6 he s6 Kmin duoc th6 hi6n tr6n cdc hinh
vE tuong Ong. K6t qud cho thdy h6 s6 6n dlnh
m6i bo tAng ddm bdo theo y6u cAu TCVN 8216-
2009, K>[K].

(

H.14. K& que finh 6n (linh tAi cao trinh 875 (trdil

H.15. Kdt qud tinh 6n dinh tAi cao trinh 8TS bhe\
Bdng 12. K6t qud tinh toAn dO 6n ctinh bd tAng

bdi thdi bdn dA kh6 [1]

Mdi tinh 6n dinh

+875 B6n trdi
B6n phdi

HG s6 6n
dinh tinh

todn Kr;nr;n

HO s6 6ng
dinh cho ph6p

tKl
1,306

1,3
1,359

#:

=E-----
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Nhu vQy, vdi c6ng su6t Nna miiy alumin Tdn
Rai-LAm D6ng 650.000 t5n/ndrir, t6ng chtdu cao
bdi thdi so m{t bing Nhd m6y blumin lir 25 m thi tqi

,khu vuc khoang s6 6; 7; 8 c6 th6 x6y dung bdi
chua bin dd kh6, tai d6y ho2rn toan c6 th6 tlSp r?ng
nhu cau thoi gian t6n tai cria nha mdy alumin d6n
ndm 2050.

e. Cdc gidi phdp bio vO m6i trudry bdi thdi bttn
d6 kh6

86 mdt n6n, mat thanh trong cia thung l0ng vir
suon phia trong cia than dA co sd bao quanh bai
chrla phdi dugc lu ldn chdt vir ch6ng thSm ddm
bao an toan 6n dinh vir m6i truong.

Giira b5i chua x6y dgng c6c gi6ng thu nudc
mua rrla tr6i va duong 6ng d5n nuoc mua
nhi6m xrit vC n6 m6i trudng d6 tan thu nLp6c
mua kdm x[t.

Trong truong hop luong nuoc mua. nhi6m xft
vuot qua Quy chuAn va co nhu cAu xd thdi thi phdi
xr) l1i' v6 trung tinh trLrdc khi xri thdi.

Xung quanh bii thdi bnn d6 duqc tr6ng c6y che
chdn t?o b6ng met va tao nCn cdnh quan m6i
truong. Cdc suon ting bai thei duoc phrl tdp det

72
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