Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién; ISSN 1859-1388

Tdp 126,56 1D, 2017, Tr. 17-26; DOI: 10.26459/hueuni-jns.v126i1D.4560

NGHIEN CUU MOT SO PAC TRUNG HOA LY CUA BUN PO
TAN RAIL LAM PONG
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Truong Dai hoc Khoa hoc, Dai hoc Hué

Tém tat: Bai bao trinh bay mot s6 dic trung héa ly: thanh phan héa hoc, thanh phan pha tinh thé, phan bd
cdp hat, hinh théi va kich thudc hat, cac qua trinh héa ly xay ra khi nung, cac nhém chtrc dac trung cua
bun d6 Tan Rai, Lim Dong, Viét Nam. Céc déc trung ctia bun dé duoc xac dinh béng cac phuong phép
nhiéu xa tia X (XRD), huynh quang tia X (XRF), tin xa laze, phan tich nhiét (TG-DSC), hién vi dién tir quét
(SEM), hién vi dién t&t truyén qua (TEM), phé hong ngoai (FT-IR). Két qua cho thay: thanh phan pha tinh
thé cta bun do chu yéu la hematite (Fe20s), goethite (FeO(OH)) va gibbsite (Al(OH)s). Ham luong cac oxit
Fe20s (46,7%), Al205 (19,1%), Na20 (4,4%), TiO2 (5,9%) kha cao, c6 thé sit dung bun do6 lam nguyén liéu dé
san xuit sit thép, gach khong nung, gach nung, thu hoi TiOz. Bun do6 c6 méi truong kiém manh (pH > 11),
cdp hatnho, c6 kha nang gay 6 nhiém moi truong nude va khong khi.

Tt khoa: bun do Tan Rai, ddc trung hda ly ctia bun d6, nhom oxit
1 Mé dau

Bun do 1a phé thai ctia nganh cong nghiép san xudt nhém oxit tir quang bauxite theo quy
trinh Bayer. Hién nay, trén thé gi6i lwvong bun d6 thai ra 1én t6i 50 dén 80 triéu tdin mdi ndm, tuy
thudc vao chat lwong quing va quy trinh cong nghé san xuét [13, 15]. Hau hét lugng bun do
thai ra chu yéu dwoc luu gitt trong cac ho chira tu nhién hodc nhan tao. Trong thanh phan cua
bun do chtra chu yéu cac hop chét cua sét, nhom, silic, titan, kiém, kiém thd, dat hiém,... va
luong vét cac nguyén t& phong xa [7]. Déc biét, bun do thuong c¢é pH rat cao, dao déng trong
khoang 10,5 — 13, nén viéc luu gitt phé thai nay ¢ cac ho chira trong thoi gian dai ludén tiém an
nhiéu nguy co gay 6 nhiém méi truong, dac biét 1a ngudn nudc va de doa mdi truong sinh thai
xung quanh. Do vay, viéc nghién cttu st dung phé thai bun do dé tao ra cac san pham phuc vu
doi song dan sinh, dong thoi giam thiéu tac hai cia né dén mdi truong la van dé duoc cac nha

khoa hoc dac biét quan tam.

Viét Nam la nudc ¢ trit lwong quang bauxite thudc vao loai 16n trén thé gidi, wdc tinh
khoang 5,5 ty tan, chu yéu tap trung & khu vuc Tay Nguyén. Déc biét 6 tinh Dak Nong, tri
luong quing bauxite 1én t6i 3,4 ty tdn [1]. Hién nay, du an khai thac va ché bién quang bauxite
Tan Rai (Lam DPo6ng) va Nhan Co (Ddk Nong) dang duoc trién khai. Bao cao danh gia tac dong

moi truong cho thdy: du an Nhan Co c¢6 cdng suat 600 nghin tdn alumin/nam sé thai ra lugng
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bun do kho khoang gan 570 nghin tan/nam, cong voi dung dich bam theo bun do la khoang 610
nghin tdn/nam; dy an Tan Rai theo tinh toan sé thai ra lwong bun dé kho khoang 637 nghin
tdn/nam va dung dich bam theo buin d6 wéc tinh la gan 688 nghin tan/nam. Hang nam, hai nha
may alumin ¢ Tay Nguyén thai ra luong bun do kho khoang 1,2 triéu tdn. Nhu vay, can phai c6
nhitng h6 chita bun d6 c6 dung tich rat 16n ¢ khu vuc Tay Nguyén, néu dap ho chira bi vo,
lwong buin do sé chay ra khap noi gay 6 nhiém mai truong nudc va de doa mdi truong sinh thai
xung quanh. Do vay, s an toan cua cac ho chira phé thai bun do6 nay ciing nhu anh huwong lau
dai cia né dén moi truong, ngudn nudc, hé sinh thai ctia khu vuc xung quanh dang nhéan dugc

st quan tam ddc biét ctia cac nha khoa hoc va ngwoi dan.

Trong bai bao nay, mét s6 ddc trung hoa ly cua bun do Tan Rai, Lim Dong: thanh phan
héa hoc, thanh phan pha tinh thé, hinh thai va cdp hat, cac qua trinh bién d6i hoa ly xay ra khi
nung da duoc nghién ctu nhdm dénh gia mic dd doc hai, kha ning gay 6 nhiém moi treong,
dong thoi cung cap co so khoa hoc cho cac nghién cttu tng dung bun do trong cac linh vuec
khac nhau.

2 Phuong phap nghién cttu

Nguyén liéu bun do dwoc 1dy tir ho chita chat thai ctia nha may san xudt alumina Tan Rai
thudc Cong ty trach nhiém hru han mot thanh vién nhom Lam Dong (hinh 1). Mau bun doé dugc
phoi kho tw nhién, s&y kho dén khéi lugng khong d6i & 100°C va nghién min bing may nghién bi
truc ngang véi bi nghién bang thép, ty 1 bi/buin d6 = 1/5 (theo khai luong), thoi gian nghién khoang
30 phut.

Thanh phan héa hoc ctia biin d6 dugc xac dinh bang phirong phap phd huynh quang tia
X (XRF), mau dugc do trén thiét bi Advant’dX AA 2173 (Hang Thermo Scientific). Su phan bd
thanh phéan cap hat ctia bun d6 dugc xac dinh bang phuong phép tén xa lazer trén thiét bi LA-
950V2 (hang Horiba). Cac qua trinh héa ly xay ra khi nung bun dé duoc xac dinh bang phuong
phap phan tich nhiét TG-DSC trén thiét bi Labsys TG/DSC Setaram (Phap) tit nhiét d6 phong
dén 800°C. Thanh phan pha tinh thé ctia mau bun dé duwoc xac dinh bang phuong phap nhiéu
xa tia X (XRD). Mau dugc phan tich trén thiét bi Brucker D8 Advance (Dtic), 6ng phét tia X véi
anod bang Cu c6 budc séng A (Cu-Ka) = 1,5406 A. Hinh thai va kich thudc hat ctia bun do dugc
quan sat bang cac phuong phap hién vi dién tir quét (SEM) trén thiét bi Jeol JSM 5410LV (Japan)
va hién vi dién t truyén qua (TEM) trén thiét bi Jeol JEM-1010 (Japan). Pho hong ngoai FT-IR
cua bun d6 duoc phan tich trén thiét bi IR Prestige-21 (Shimadzu, Japan).
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Hinh 1. Ban d6 Tan Rai, Lim Déng
3 K&t qua va thao luin

Thanh phéan hoéa hoc ctia bun do dugce trinh bay ¢ bang 1. Tt két qua thu duwoc, c6 thé
nhéan thay: ham luong FexOs trong bun dé kha 16n (dat 46,7%), véi ham luong nay, c6 thé sw
dung buin d6 Tan Rai lam nguyén liéu d€ san xudt sat x&p [10, 13]. Ham leong Al:Os trong bun
doé tuong déi cao (dat 19,1%), chiing to khi san xuét alumina, qud trinh hoa tan qudng bauxite
trong moi truong kiém theo quy trinh Bayer xay ra chua hoan toan. Khi st dung phé thai bun
do d€ san xuat gach khong nung, luong Al:0s nay sé tham gia vao phan ting geopolymer voi
SiO:2 trong tro bay, tro trau [4-6, 9, 10]. Trong san xudt gach nung, cac cau tie Al2Os va SiO:z trong
bun do6 va dat sét sé tham gia phan tng tao pha mulite (3A120s.25i02) khi nung thiéu két [8].
Ham luong Naz0 trong bun dé ciing kha 16n (4,4%), diéu nay dwoc giai thich la do trong bun
d6 van con 1an mot lwong kiém dw chwra phan tmg hét khi hoa tan quing bauxite theo quy trinh
Bayer. Ngoai ra, trong thanh phan bun dé c6 chtta mét lwong dang ké TiOz, SiOz, CaO va mot
s0 chét bay hoi nhu F2, SO:s....
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Bang 1. Thanh phan héa hoc cua bun do.

STT Chi tiéu Ham lwong (%)
1 FexOs 46,71+ 0,25
2 AlLOs 19,10 + 0,20
3 TiO2 5,93 +0,12
4 Na20O 4,41+0,10
5 SiO2 4,27 +0,10
6 CaO 1,75+ 0,07
7 F 0,604 + 0,052
8 P20s 0,251 + 0,013
9 SOs 0,211+£0,11
10 Cr20s 0,166 + 0,008
11 ZnO 0,125 + 0,006
12 V205 0,108 + 0,005
13 ZrO> 0,0752 + 0,0038
14 MnO 0,0679 + 0,0034
15 BaO 0,0083 + 0,0024
16 MKN 16,01 £ 0,15

Bang 2 trinh bay gia tri pH ctia bun do trong nuwdc cét (pH, o) va trong dung dich KCI
(PHyq )- Két qua cho thay bun do c6 gia tri pH rat cao (pH > 11), vuot xa so véi TCVN 7377-2004
doi véi dat trong, do d6 nd ¢b thé tan pha hé sinh thai, gay 6 nhiém moi truong, dac biét doi voi

nudc ngam. Két qua nay twong dong véi cong bd ctia Hai L. D. va cdng su [7].
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Bang 2. Gia tri pH ctia bun dé

STT | Thong s6 Gia tri TCVN7377-2004 (d61 voi dat trong trot)

1 PH, o 11,35 4,4-6,87

2 PH 11,18 3,73-5,82

Gian d6 phan bd thanh phan cip hat cia bun dé dwgc trinh bay ¢ hinh 2. Két qua cho
thdy kich thudc hat bun dé dao dong trong mét khoang kha rong tir 0,1 dén 3,9 um, trong dé
50% khoi luong bun dé c6 kich thude hat nhé hon 0,78 um. Diéu nay ching to bun do c6 kich
thwdc hat kha nho, dién tich bé mét riéng sé 1on. Vi thé, bun do rat khé sa ldng, kha nang hat
nudc cao, viec loai bo luong kiém du gép nhidu khé khan. Mat khac, sau khi khd, bun do dé

phat tan bui vao khong khi, gay 6 nhiém moi trueong.
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Hinh 2. Gian d6 phan bd thanh phén cap hat ctia bun dé

Gian d6 XRD cta bun dé dwgc trinh bay ¢ hinh 3. Két qua thu dwoc cho thdy: thanh phan
pha tinh thé cia bun doé cha yéu la hematite (Fe20s), goethite (FeO(OH)) va gibbsite (AI(OH)s).
Diéu nay phu hop véi két qua phan tich thanh phan héa hoc ctia bun dé. Cac pic nhidu xa dic
trung cuia cac khoang nay c6 cuong do khong cao, ching to mac df tinh thé hda cua chung
thdp. Ngoai ra, trong thanh phéan ctia bun do ¢ chtta mot lwong 16n pha v6 dinh hinh hodc vi
tinh thé.

21



Pham Hwong Thao Téap 126, S6 1D, 2017

300

X X: Gibbsite
250 - H: Hematite
G: Geothite

200

150

100 +

Cudng d6 nhiéu xa (cps)

T T T g T Y T v T d T T T
10 20 30 40 50 60 70

Géc nhiéu xa (°)
Hinh 3. Gian d6 XRD cua bun do.

Anh SEM va TEM ctia bun d6 dugc trinh bay ¢ hinh 4. K&t qua thu duoc cho thay: hat
bun c6 dang hinh cau, kha dong déu, kich thudc hat kha nho, dao dong tir 50 - 100 nm (anh
SEM). Cac hat bun do c6 xu hudng két tu lai véi nhau thanh tirng mang 16n ¢6 kich thudc ti 0,5
- 1,0 um (anh TEM). Két qua nay kha phu hgp voi viéc phan tich phan b8 thanh phan cap hat
theo phurong phap tan xa lazer.
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Hinh 4. Anh SEM (A) va anh TEM (B) ctia bin d6

Gian d6 phan tich nhiét TG-DSC ctia bun dé tir nhiét d6 phong dén 800°C dugc trinh bay
0 hinh 5. Két qua cho thdy: khi nhiét d¢ nung dat 92°C, trén duong DSC xuédt hién hiéu tng thu
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nhiét thit nhat, luong mat khi nung twong tng khoang 3,3%. Day la qua trinh méat nudc vat ly
hap phu trong bun do. Khi tiép tuc tang nhiét d¢ nung, tai 246°C trén duong DSC xuat hién
hiéu ting thu nhiét thit hai ttng v6i qua trinh phan huy khoang gibbsite tao thanh boehmite (y-
AlO(OR)) [2, 3] theo phan tng (3.1):

Al(OH)s—y-AlO(OH) + Hz0 (3.1)

Khi nhiét d6 nung dat 327°C, trén duwong DSC xuét hién cac hiéu tng thu nhiét thi ba
ng vdéi qua trinh phan huy khoang goethite tao thanh hematite (a-FeO(OH)) [2] theo phan ting
(3.2):

2a-FeO(OH) — Fe20s + H20 (3.2)

Do giam khoi luong trén duwong TG trong giai doan tir 246 - 327°C 1én t6i 14%, chung to
gibbsite, hematite, geothite la cac khoang chinh trong bun do. Khi nhiét d6 nung dat 529°C,
duong DSC xuét hién hiéu tng thu nhiét thit tw, d6 giam khdi lwong trén duong TG tuwong ting
khoang 2,8%, day la hiéu ting nhiét cia qua trinh phan htiy boehmite [14] theo phan tng (3.3):

2y-AlO(OH) — ALOs + H:0 3.3)

Nhu vay, nhiét d6 nung d€ hoat héa bun do6 khoang 530°C.
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Hinh 5. Gian d6 TGA-DSC ctia bun do.
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Hinh 6. Pho FT-IR ctia bun do

Gian d6 pho hong ngoai FT-IR cua bun dé duoc trinh bay ¢ hinh 6. Tt két qua thu duoc,
ching t6i nhan thay: trén gian d6 xuat hién cac pic dao dong co gian (stretching vibration) trong
vung 3510-3400 cm!, dao dong udn cong (bending vibration) ¢ viing 1640-1600 cm™ ctia nhém —
OH trong phan tr nudc hdp phu trong bun do. Cac pic trong vung 1018-1000 cm! 1a dao dong
ctia nhém chtte Si-O trong cac tit dién SiOs. Cac pic trong vung 810-790cm! la dao ddng co gian
khong d6i xiing (asymmetric stretching) ctia nhom chitc Si-O-Si. Céc pic tai 708 cm?va 351 cm'!

twong tng la dao dong co gian cua lién két Al-O va Fe-O [11, 12].

4  Kétluan

Pa xac dinh thanh phan hoéa hoc ciia bun d6 Tan Rai, Lam D6ng. Ham luwong Fe20s kha
cao (46,7%), c6 thé st dung bun d6 lam nguyén liéu dé san xuat sat xdp. Ham luong AL:Os 1én
t61 19,1%, chiing to qua trinh tach Al2Os dat hiéu suat chua cao, c6 thé tan dung Al20s c6 trong
bun do6 d€ san xudt gach khong nung va gach nung. Ham luong Na20 trong bun do cao (4,4%),
moi treong kiem manh (pH > 11). Do vay, buin d6 c6 thé gay 6 nhiém ngudn nudc, pha hay hé
sinh thai. Mat khac, bun do c6 kich thudc hat nhéd (khoang 50% khdi lwong bun do cé kich
thudc hat nho hon 0,78 um), rat kho sa lang, kha nang hit nudc cao, ¢6 kha niang gay 6 nhiém

khong khi do sy phat tan bui vao moi truong.
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Thanh phéan pha tinh thé ctia bun d6 Tan Rai chu yéu la hematite (Fe2Os) va goethite

(FeO(OH)) va gibbsite (Al(OH)s). Ngoai ra, trong thanh phan bun dé c6 chita mét luong 16n
pha vd dinh hinh hodc vi tinh thé.

Céac qua trinh hda ly xay ra khi nung bun do6 tit nhiét d6 phong dén 800°C da duoc

nghién ctru. Két qua cho thay cac khoang gibssite, goethite phan hiy hoan toan tao thanh Al20Os
va Fe20s3 ¢ 529°C. Do vay, nhiét d6 nung hoat hoa bun do khoang 530°C.
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A STUDY ON PHYSICO-CHEMICAL CHARACTERIZATIONS
OF RED MUD DERIVED FROM ALUMINA PROCESSING
PLANT IN TANRAI, LAMDONG PROVINCE

Tran Ngoc Tuyen*, Nguyen Duc Vu Quyen, Dang Xuan Tin, Bui Thi Hoang Diem

University of Sciences, Hue University

Abstract: In the present paper, physico-chemical characterizations including chemical composition, crystal
phase composition, particle size distribution, particle morphology, physico-chemical processes during the
sintering, functional groups on the surface of Tanrai red mud (Lamdong, Vietnam) were investigated.
Tanrai red mud was characterized by X-ray diffraction (XRD), X-ray fluorescence (XRF), lazer diffraction,
thermogravimetry and differential scanning calorimetry (TG-DSC), scanning electron microscope (SEM),
transmission electron microscope (TEM) and Fourier-transform infrared spectroscopy (FT-IR) analyses.
The results showed that main crystal phases of red mud were hematite (Fe20s), goethite (FeO(OH)) and
gibbsite (AI(OH)s). The amounts of Fe2Os (46,7%), Al20s (19,1%), Na20 (4,4%), TiOz (5,9%) in red mud were
rather high that were suitable for manufacturing iron and steel, unsintered bricks, sintered bricks, and
recovering TiO2. High alkaline amount (pH > 11) of red mud with small particle size is a factor strongly
concerning water and air polutions.

Keywords: physico-chemical characterizations of red mud, Tanrai red mud, alumina
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