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1. Mé diu

Thong thuong, cé ba ngudn nudc thai: nude
thai cong nghiép, nudc thai sinh hoat va nudc thai
ndng nghi¢p, trong do6, nudc thai cong nghi€p chira
nhiéu kim loai ning nhét.

C6 nhiéu phuong phap xtr 1y nuéc thai chia
kim loai ning nhu phwong phéap héa hoc, (trao d6i
ion, dién hoa), phuong phap sinh hoc,... Mbi
phuong phap c¢6 wu nhuge diém nhat dinh va pham
vi ing dung khac nhau. Qua trinh xt ly dugc Gng
dung trong thyc té doi hoi nhitng yéu cau: hé thong
¢ cdu tao don gian, chi phi dau tu va van hanh
thap, hiu qua xir 1y cao, thoi gian xir 1y ngén,
nguyen vat heu dé kiém, ré tién, khong gay 0
nhiém thtr cép, nude sau xir Iy dat tiéu chuan quy
dinh cua dong thai...

Trén thyc té, kho c6 phuong phap nao co thé
dap ting day du tt ca nhitng yéu ciu trén, thong
thuorng moi phwong phap chi giai quyét duge mot
phan cia yéu cau do. Do do, tuy theo diéu kién
kinh t&, k¥ thudt va yéu cAu xu 1y ma lya chon
phuong phap thich hop. Phuong phap héa hoc su
dung oxyt sat, mangan va nhdm c6 san trong cac
khoang vat tg nhién la ré tién va tién loi nhat.
Trong thanh phan bun d6 Bao Loc, Lam Ddng co
mot hoac nhiéu loai khoang vat chira cac chét nay,
vi vy c6 thé 1a nguyén liéu c6 tiém ning cho viéc
ché tao san phim hép phu [4].

Viéc nghién ctru phat trién cac san phim ché
tao tir bun d6 hét strc quan trong va cp bach hién
nay, dap ung duogc ca hai muc ti€u: a/ gidm dugc

lwong chit thai cia qua trinh khai thac, ché bién
bauxit va b/ tan dung chit thai du thira cua qua
trinh khai thac, ché bién quing tao ra loai vat lidu
c6 kha ning xur 1y cac 6 nhiém ion kim loai ning
va cac chét ddc hai khac trong moéi trudng nudc.

Trong qua trinh san xudt Alumina, bauxite
duoc nghién nho va loc qua sang Imm. Do d6, bun
thai khi kho 1a cac hat bui min (60% hat co
¢ < 1um) dé phat ton vao khong khi gdy 6 nhiém
mbi truong; tiép xic thudng xuyén véi bui nay gay
ra cac bénh vé da, mit. Pha long cua bun dé co tinh
kiém gy an mon ddi véi vat liéu. Khi khong duge
thu gom, cach ly véi méi truong, nude nay co thé
thim vao dit anh huong dén cay trong, xam nhap
vao mach nudc ngam gay 6 nhiém nguén nudec.
Nudc thai tir bun tiép xtic v6i da gay tac hai nhu an
da, 1am mét di 16p nhon lam da khé rap, san sui,
chai ciing, nut né, dau rat, cé thé sung t?iy va loét
mu & vét rach xudc trén da.

Bun d6 sinh ra 1a tat yéu vi luong nhém trong
quing tinh dat dén 47-49% va phan tmg tich nhom
trong quing dat hiéu sudt 70-75%. Pay 1a ngudn
thai 16n can duoc quan 1y, xir 1y triét dé va an toan.

Trén thé gi6i, da c6 nhiéu nghién ciru xir 1y bun
d6 nhim muc dich loai bé mot phan hodc tiéu huy
an toan va tan dung thanh phan c6 ich [1]. O Viét
Nam da cé nhiing nghién cuu xu 1y bun dé theo
huéng tan dung sau: San xuét gach; San xuét bot
mau; San xudt Poly Aluminum Cloride -
P.A.C (CTCT: Al,(OH),,Cl3;.,) dung lam chét tro
ling trong xur Iy nuéce; San xuit hdn hop mudi sit,
nhom sunfat va clorua dung lam chit keo tu;
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Nghién ctu san xuét chit keo tu; Nghién ctu
ché tao hat hap phu ion kim loai ndng trong xu ly
moi truong.

Trong bai bado nay chung t6i gidi thi¢u két qua
n_ghién cuu ché tao hat hap phu ion kim loai nang
dé xtr Iy 6 nhiém nudce thai.

2. Vit liéu va phuong phap

Trong nghién ciru nay ching toi phat trién y
tuong tan dung thanh phan c6 ich ciia bun do dé tao
ra mot loai vat liéu moi ¢ kha nang xir Iy 6 nhiém
kim loai nang trong nudc thai, than thién véi moi
truong, gia thanh ré, phu hop véi didu kién Viét
Nam. Két qua nghién ctru ban dau sy hip phu cua
vat lidu ché tao tir bun do Bao Loc, Lam Pong voi
ion kim loai ning Pb*" va cac thong s6 hoa 1y, hip
phu déng nhiét khac, da chi ra kha nang str dung bun

d6 dé xur 1y 6 nhim nudce thai. Thanh phan hoa hoc
cua bun dé Béo Ldc dugc trinh bay & bdang 1.

Bang 1. Thanh phan nguyén t6 ctia bun dé Bao Léc
(phwong phap phé huynh quang tia X - XRF)

Thanh phan Ham lvong Thanh phan Ham lvong
héa hoc (% khéi hoa hoc (% khéi
lwong) lwong)
Al,O3 27,670 P20s 0,163
Fe, O3 36,280 Cr,03 0,120
SiO; 8,486 CuO 0,015
CaO 0,066 ZnO 0,010
TiO, 5,389 ZrO, 0,064
MnO 0,045 SO3 0,221
K20 0,024 MKN 20,330

Céac két qua do bang phwong phap nhidu xa
tia X(XRD) (hinh 1) chi ra rang geothite (7-9%),
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Hinh 1. Gian dd nhiéu xa tia X(XRD) ctia mau bun dé Bao Léc - Lam Déng

hematite (15-17%), kaolilite (16-18%) chiém thanh
phén 16n trong bun do va dong vai tro quan trong
trong viéc hap phu cac kim loai nang va As.

Trong qua trinh tinh ché oxyt nhom (Alumina),
phan quing khong tan trong kiém duoc lang, ria

232

va loai khoi day chuyén. Ba thai nay thuong duoc
goi 1a bun do.

Pha long cua bun d6 chira thanh phén nhom tan
trong kiém va pha ran (bun do) chira cac oxyt kim
loai chi yéu la 30-60% Hematit-Fe,0;, 10-20%



Trihydrate Aluminium-Al,Os, 3-50% Silicon Dioxyt-
SiO,, 2-10% Sodium Oxyt-Na,O, 2-8% Calcium
Oxyt-CaO, 2-50% Titanium Dioxyt - TiO,.... cung
mot sb chit hoa hoc khic nita nhu, Nitrogen,
Potasium, Chromium, Zinc...

3. Két qua va ludn giai
3.1. Tao hat hép phu tir bin dé

Mau bun d6 Bao Loc (Lam Ddng) lay vé duoc
chia thanh hai dang chu yéu: dang khé va uot.
Dang kho s& duoc loai bo phan tap chat nhu ré va
la cay, da cting, cac loai tap chét hiru co, rac sinh
hoat, ... trude khi tién hanh cac bude tiép theo:

- Tron bun dé véi cac loai phy gia nhu dau céc,
cao lanh, thiy tinh long (Na,SiO;) theo ty 1€ nhat
dinh, thém lugng nudc phu hop va tron nhuyén;

- Dung may ép tao hat duong kinh ¢& 2,5mm;

- Phoi kho ngoai néng;

- Nung méu & cac nhiét d6 khac nhau tir 200°C
den 900°C va thoi gian nung khac nhau tr 3 dén
9 gio;

- Hoat hoa bang axit va xut & cac pH khac nhau.

Hat vat liéu duoc ngam va lic trong dung dich
de thtr d6 bén trong nudc trong thoi gian 180 ngay
dé tim duogc vat li¢u tot nhat. Hat vat li¢u nay c6 ky
hi¢u la BVNQ (hinh 2).

<

N

2010.03°156

Hinh 2. Hinh &nh mau vat liéu hép phu
dwoc ché tao
3.2. Hip phu kim logi ning va arsen

Dé kiém tra kha nang hip phu cua hat vat liéu
BVNQ, chung t6i da tién hanh céc thi nghiém véi

nhom kim loai déng (Cu), chi (Pb), kém (Zn),
cadimi (Cd), arsen (III) va arsen (V) (bang 2). Cac
thi nghiém nay déu 1a hap phu mé don kim loai [2].

Bang 2. Két qua hap phu cac ion kim loai ning cta
hat vat ligu BVNQ (ndng do Co: 50mM/L)

Dung lvong £ Dung lrong
P i Kha nang hap  hap phu Qe
. . hap phu Qe o)\ .
TT Kim loai > phu (%)cta (mg/kg) cta
(mg/kg) cua
BVNQ than hoat
BVNQ .
tinh C
1 As 4090 39,87 30
2 Cd 30370 35,87 63
3 Cu 16950 71,13 390
4 Cr 6830 21,82 360
5 Zn 15720 27,82 440
6 Pb 73790 46,53 9050

Céc thi nghiém déu dugc thuc hién véi khdi
luvong vat liéu 1gam, ¢ nhiét d¢ phong, pH dugc
duy tri & khoang 5-6 va c6 dbi sanh voi cac loai vat
lidu chudn (oxyt nhdm ctia hing Merck) va vt lidu
dang ban trén thi truong la carbon hoat tinh (C).

Két qua khao sat dung lwong hip phu (mg/kg)
va kha ning hip phu (%) cac ion KLN (Cd*, Cu™",
Pb*, Zn2+) va arsen (111, V) phu thudc vao nhiét d6
nung cta hat vét liéu ché tao tir bun do6 Bao Loc
dugc thé hién trén cac hinh 3-8, qua d6 c6 thé thiy:
nhiét 6 nung cang tang thi kha ning hip phu ion
KLN va As déu giam, thuong cao nhat & nhiét do
khoang 400-500°C.

" 100
=TT ~
1600
2 7359 1581 o0 s
£ =
< 60,61 =
= 1200 y =
E 55,61 60 Z
= 42,7 @3
= 38,5 ! =
& a0 -
o 5, %
§- 400 0 s
. :
= 0 0
R 400 500 600 700 800 BBL2b AI203
Mau NK
M Dung luong hap phu (mg/kg) —s—Khanang hdp phu (%)

Hinh 3. Dung lwgng hap phu (mg/kg) va kha nang
h&p phu (%) arsen (lll) cia hat vat liéu phu thuoc
nhiét d6 nung
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Hinh 5. Dung lwgng hap phu (mg/kg) va kha nang héap
phu (%) Cd* cua hat vat liéu phu thudc nhiét d6 nung
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Hinh 6. Dung Iu’ong h&p phu (mg/kg) va kha nang hap
phu (%) Cu®" ctia hat vat liéu phu thudc
nhiét dé6 nung
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Hinh 8. Dung Iuc_mg; hap phu (mg/kg) va kha nang
hép phu (%) Zn** cha hat vat liéu phu thuéc
nhiét d6 nung

Tir bang trén cho thiy kha niang hap phu cua
hat vat licu BVNQ vo6i cac kim loai nang va arsen
tdt hon hin so voi than hoat tinh dang dwoc ban
trén thi truong.

3.3. Pic trung ciu tric cia vit liéu hip phu
BVNQ

Dbi véi bat ki mot vat liéu hip phu nao thi dién
tich bé mit va duong kinh x6p 1a hai yéu t6 quan
trong quyét dinh dén kha nang hdp phu ciia vat
liéu. Chung t6i tién hanh do dién tich bé mat va
dudng kinh 18 xp va thu dugc két qua nhu sau:

Dién tich bé mit theo phuong trinh BET
Dién tich bé mit BET: 105,35 m*/ g
Duong kinh 16 rong: 137,1 A°

Do ctng: 5,5 N/mm’



Dung lugng trao dbi cation CEC: 39,1 meq/100g

Tir két qua trén cho thdy BVNQ c6 kha ning
hap phu céc ion kim loai ndng twong doi cao.

3.4. Diém di¢n tich khéng ciia hat

Viée xac dinh diém dién tich khong bing
phuong phap do pH dugc trinh bay trong bai bao
Nguyén Trung Minh va nnk, 2009 [3, 5, 6].

Két qua & hink 9 cho thiy hé sb trong quan ddi
v6i duong cong phu thudc cia ApH vao pHi:
R? = 0,990 chimg t6 dudng thyc nghiém & do thi
phi hop tuong dbi vé6i 1y thuyét nén ta co thé xac
dinh PZC cua BVNQ dua vao d6 thi. Qua db thi ta
xac dinh dugc pHpyc cia hat vat li€u BVNQ 14 9,66.

pHPZC=9.66

ApH 0 ”

y=10908x-8.771
R*=10.990

6 4 pH i

Hinh 9. Xac dinh diém dién tich khéng ctia hat BVNQ
bang dung dich NaCl 0,1M

3.5. Anh hwong ciia nhiét dp

Qua céc thi nghiém trén (bang 2) cho thay hat
BVNQ c6 kha ning hip phu Pb*". Bé kiém tra qua
trinh hap phu Pb** ctia hat BVNQ la thu nhiét hay
toa nhiét, tw xay ra hay khong tu xay ra, chung toi
lam thi nghi€ém khao sat anh hudng cua nhiét do
dén qua trinh hip phu Pb>" trong diéu kién: nong
do6 Pb*" 1279 mg/l, pH = 6, thoi gian khudy 180
phut tai cac nhiét d6 35°C, 45°C. Cac gia tri nhiét
dong AH°®, AS°, AG®° dugc xac dinh thong qua
phuong trinh sau:

(Co—Co.V
Kq= (ml/g)
C..m

AG° = AH° -TAS°

Trong do:

Ky: Hang s6 phan b

AG® bién thién niang lwong ty do
AH°: bién thién entanpi

AS°®: bién thién entropi

T: nhiét do (°K)

AH° = -139,9754 (kJ/mol).

AS° =-0,0018 (kJ/mol).

G 308K: AG® = -139,9754 — (308.(-0,0018))=
= 139,42 (kJ/mol).

O 318K: AG® = -139,9754 — (318.(-0,0018))=
= -139,41 (kJ/mol).

Gia tri AH® < 0, AS° < 0, AG® < 0 va sy tdng
AG® khi ting nhiét d6 cho thay qua trinh hap phu
Pb*" trén BVNQ 1a toa nhiét va ty xay ra.

Trong qua trinh hdp phu, ning luong tu do bé
mat cua hé giam, nghia la AG<O0. Déng thoi d6 hon
don cua hé giam (do céc tiéu phan cua cac chit bi
hép phu trén bé mit cht hip phu duoc sip xép mot
cach co trat ty) nghia 1a AS<0. Do d6 tir phuong
trinh nang lugng cua cong thuc GIBBS (thé ding
ap dang tich).

AG=AH-T.AS <0.
Tu d6 suy ra: AH <0 ¢ 308K.

Nghia 1a quéa trinh hip phu 13 qua trinh téa
nhi¢t. Pi€u nay hoan toan phu hgp véi két qua
thuc nghiém.

Véi Pb*': /AH®/= 139,98 (kJ/mol) qua trinh hép
phu ctia hat BVNQ 14 hap phu hoa hoc.

3.6. Két qud nghién ciru ban diu bang phwong
phap pho tin siac nang luong tia X (EDS)

Két qua nghién cuu EDS dugc thyc hién trén
may S4800 - HITACHI cho thiy Pb duoc hip phu
lén bé mat vat liéu va ndm trén cac tinh thé
goethite (diém spectrum 2, dién tich spectrum 4)
(hinh 10).

Tai ving nghién ctru (hinh 10a va 11a) cha yéu
1a cac nguyén tb cau thanh vat liéu la Fe, Al, Na, Si
va ¢6 mot it Pb. O tai ving d6 hay diém déu cho
thdy Pb phan bd trén bé mat vat lidu. Dic biét 1a
trong tinh thé goethite hinh que (hinh 10b diém
spectrum 2, hinh 11b) chi yéu 1a Pb va Fe.
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Electron Image 1

b

Hinh 10. Hinh anh bé m&t BVNQ sau khi hdp phu Pb: a) viing dwoc do thanh phan cac nguyén té
bang phwong phap EDS; b) didm do thanh phan cac nguyén t6 béng phwong phap EDS

Full Scale 1256 cts Curzar: 12112 (17 cts) ke
a
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Full Scale 553 cts Cursor: 7.979 (13 cts) ket|
b

Hinh 11. Phd do thanh phan cac nguyén tb bing phwong phap EDS: a) viing dwoc do thanh phan cac nguyén té
bang phwong phap EDS; b) didm do thanh phan cac nguyén t6 béng phwong phap EDS

236



4. Két luan

V6i két qua thu duge trong nghién ctu hép phu
mé nay cho thiy hat vat liéu ché tao tir bun d6 hira
hen sé la vat liéu tdt co kha nang xu ly 6 nhiém
kim loai nang trong nudc thai, than thi€n véi moi
truong, c6 kha nang hap phu cao, gia thanh ré, phu
hop véi diéu kién Viét Nam.

Céc két qua van dang tiép tuc duoc thuc hién
va s& duoc cong bd trong cac bai bao tiép theo.
Can tiép tuc tién hanh nghién ctru kha ning hép
phu cua cac hat vat lidu ché tao dbi véi cac chat
doc hai khac nhu dau, m@, chat dioxin, thudc bao
vé thuc vat, thudce nhudm, nitrat, cac loai khi doc,...
dé c6 thé mé rong pham vi Gmg dung va dua vao
sdn xut.

Loi cdm on: Cong trinh nay 1a két qua cua dé
tai KC.02.25/06-10 thugc chuong trinh khoa hoc
cong nghé trong diém cip nha nudc KC.02/06-10.

Cam on cac thanh vién phong Hoéa Phan tich -
Quang phd, Vién Dia chat da giap thuc hién cac
cong viée cia dé tai nay.
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SUMMARY

Applications of modified granular red mud of refining Bao Loc bauxite for waste water treatment

Red mud is a solid waste product of exploiting and refining bauxite. There were many of researches of Red mud in
order to remove a part or a whole by using useful components as well. Bao Loc red mud is a solid waste product of
exploiting Bao Loc - Tay Nguyen bauxite. Studying of developing the products derived from red mud plays an important
and urgent role to satisfy two current proposes: (1) To reduce the waste products of the exploiting and refining process
bauxite; (2) To take advantage of redundant waste products of the exploiting process in order to produce new materials
which can be used for treating heavy metals as well as other poisons in the environment. It is the real and pressing
requirement in developed economic area of Tay Nguyen and many of other provinces such as Ha Giang, Cao Bang,
Lang Son and the coastal zone of central region.

In this research, we have carried out the plan of taking advantage of useful components from red mud to produce a
new material being of treating heavy metals ability and eco-friendly properties for developing stably. In addition, it also
has a good ability of adsorbing with low cost and suitable to Vietnam climate. The initial results of heavy metals (Cu, Pb,
Zn, Cd, Cr, As) adsorbing as well as the chemical, physical, isothermal absorbing parameters indicate the ability of using
red mud in waste water treatment. In this paper, the detailed result of treating Pb ion has been shown. Red mud was
mixed with some kinds of additive materials (as carbon, kaolin, liquid glass Na,SiO3) in appropriate ratios before adding
amount of suitable water and burned.

The adsorption capacity (Qe) of material BVNQ for ion Pb** is 21.7 (mg/g) and reach to the number 68.73% to
remove Pb. It can be chosen for waste water treatment technology.
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