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Tém tit: Nghién ciru dd khao sat anh huong cua nhiét do, néng do axit HCI dén qua trinh bién
tinh biin do va da xac dinh dugc diéu kién tot nhéat dé bién tinh bun do6 1a & 800°C va ndng d¢ axit
HCI1 2M. Vit liéu sau khi bién tinh da xac dinh dwoc thanh phan hoa hoc, cdu tric pha ciia bun do
va hinh thai hoc ctia bun do bang phuong phap kinh hién vi dién tir quét, nhiéu xa bot tia X, BET.
Nghién ctru da chi ra méi trudng t6i wu dé xir 1y axit picric (TNP) bang bun d6 bién tinh 1a &
pH=3, qué trinh hap phu ctia TNP tuén theo quy luat hip phu Langmuir va Freundlich.

Tir khéa: Bun d6, bun d6 bién tinh, hip phu TNP.

1. Mé dau

AXxit picric (TNP) duoc st dung cho hoat
dong san xuit thudc phéng, thudc nd. Axit
picric ¢d cdng thic phan tir CsH3N;O7; khéi
luong phan tir: 229,1 dvC, ¢6 dang tinh thé mau
vang la mot trong nhitng hop chat c6 tinh axit
manh nhat caa phenol [1, 2]

TNP 14 chat doc hai, nudt phai 1-2 gam c6
thé gay ngd doc cho nguoi. Bui cua axit picric
gay kich thich da va mét. Tac dung I&n mat lam
mat d6i mau vang. Khi ton tai trong khong khi
v6i ndng @6 1-17,5mg/m? trong 6 gid TNP ¢
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thé gay nhidm doc niang cho nguoi. Bi ngo doc
axit picric c6 thé gay nhuc dau, budn nén, tiéu
chay, chéng mit vang da nuéc tiéu mau do.
TNP gay bénh eczema, viém than, gy mat ngu,
licu gay chét caa TNP di vai chugt 1a 0,5g/kg
qua hé tiéu héa [1-3]. Bé xur ly TNP trong nuéc
thai da c6 nhiéu cong trinh nghién cau va ap
dung. Céc phuong da duoc nghién ctu va ap
dung xtr ly nhu phuong phap oxi héa nang cao
(fenton, UV fenton), phuong phap dién hoa;
phuong phap ozon héa; phuwong phap st dung
thuc vat [2-4]. Tuy nhién hau hét cac cong nghé
nay khi 4p dung thuc té déu khéng thuan loi va
khong dem lai hiéu qua cao do hoat dong khdng
on dinh hogc chi phi xir Iy cao. Ky thuat hap
phu sir dung c&c chat hip phu rin c6 kha ning
g dung rong réi va hiéu qua hon dé xir ly tach
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cac chat hitu co trong nudc thai san xuat TNP
¢ hiéu qua cao, chi phi thap va dé thuc hién.
Trong nhitng nam gan day, cac quan tdm dugc
dac biét chi trong vao viéc phét trién cac chat
hap phu tir cac phé pham hodc chét thai cong
nghiép ran c6 hiéu suat hap phu cao, ré tién nhu
bun do, tro bay [5], bun phen [6]. Tiém ning
ché tao céc chat hap phu thay thé ré tién s& c6
ung dung rong rai va hiéu qua trong viéc xu ly
tach loai TNP trong nuéc thai.

Bun do la chat thai ciia nganh cong nghiép
khai thac va ché bién bauxit dé san xuét alumin
theo quy trinh Bayer st dung moét lugng Ion
xut. Néu khong duoc quan ly hiéu qua, bun do
c6 thé mang lai nhiéu nguy co nhu anh huong
xau dén mai truong do tinh chét kiém cao (pH
10-13) [7] va luong bun thai I6n. Udc tinh hang
niam lugng bun do thai ra trén toan thé gigi
khoang 2,7 ty tan [7] va ¢ Viét Nam khoang 1
triéu tan (con tlep tuc tang I&n khi cac du an
khai thac va ché bién bauxit san xuat alumin
duoc ting cbng Suat va mo rong tai Tay
Nguyén). Do d6, van dé thai va quan ly bun do
dang 14 mot kho khan Ién cho viéc phat trién
nganh khai thac va ché bién bauxit va cong
nghiép san xuét alumin. Cac nghién ctiu ché tao
vat liéu hap phu tir bun do6 dé xir ly nudc va
nudc thai duoc chl y bai bun doé ¢d chira hon
hop cac oxit va hydroxit & dang hat min c6 kha
nang lam céc trung tdm hap phu dé xir ly cac
chat gay 6 nhiém. Trong nghién ctu nay, bin
d6 lay tr nha méay Alumin Lam DPdng duoc
nghién cau dé st dung 1am nguyén liéu ché tao
vat liéu hap phu xi Iy tach loai TNP trong moi
trudong nudc.

2. Thuc nghiém
2.1. Hod chat

- Dung dich TNP trong mdi truong nudc &
cac ndéng do khac nhau (16,3; 35,1; 72,0; 100,5
mg/L).

- Dung dich HCI, NaOH (Merck CO.
(buc)).

- pH cua dung dich duoc didu chinh bing
cach thém vao lugng vua da dung dich HCI
0,1M hodc dung dich NaOH 0,1M.

2.2. Chudn bi mau bun dé

Mau bin dé duoc 13y tai nha may Alumin-
Lam DPong ¢ dang bun thai wét, sau d6 mau
dugc loc ép véi ap suat cao dé loai dich bam
theo bun do. Mau bun thai khd thu duoc tiép do
duogc say khd ¢ 105°C dé phuc vu nghién cuu.

2.3. Hoat hoa bun do

2.3.1. Hoat hod bang nhiét

Mau bun do sau khi dugc tach tir bun do
thai wot theo phuong phép loc ép ap suat cao s&
duoc say khd ¢ 105°C. Mdi mau can 100g bun
do khd cho vao chén st va nung ndng tai nhiét
d6 khac nhau: 200°C, 400°C, 600°C, 800°C
trong vong 4 gid. Sau do6 tién hanh phan tich
thanh phan, cAu tric pha va chup SEM. Két qua
chon duwoc miu bun do biét tinh & nhiét do
800°C phu hgp véi nghién ciu.

2.3.2. Hoat hod bang axit

MAau bun dé sau khi bién tinh & nhiét do
800°C dugc hoat hoa bing axit voi cac nong do
khac nhau, tién hanh nhu sau: Can 100g bun do
da duoc bién tinh bang nhiét, hoa tan trong 1 lit
dung dich HCI ¢6 néng do: 0,5M; 1M; 1,5M;
2M; 2,5M; 3M khudy déu trong 2 gio. Sau do
loc va rira voi 1 lit nuée cat (rira 1 1an) & loai
bé axit du va cac chat tan khac. Phan can sau dé
dugc say khd tai 105°C trong 4 gio. Sau do
nghién min va khao sat kha ning hap phu TNP.

2.4. Thi nghiém hdp phy axit picric (TNP)

Trong nghién citu vé kha niang hip phu
TNP cua ban d6, cac dic tinh hip phu duoc
nghién ctru theo phuong phap mé thi nghiém va
dugc danh gia theo ché do tinh tai nhiét do
phong. Cho 1 g bun @6 cho vao 100 ml TNP
dung trong binh nén 250ml c6 nit day c6 nong
d6 xéc dinh. pH cua dung dich dugc diéu chinh
bang dung dich HCI 0,1AM hoic dung dich
NaOH 0,1M. Dung dich dwgc khudy lién tuc
bang khuay tir (400 vong/pht) trong sudt thoi
gian thuc hién twong tac va loc. Nong do cua
TNP trong dich loc dugc xé4c dinh bang phuong
phép tric quang. Nong do caa TNP hap phu
dugc tinh 12 hiéu sé cua ndng do TNP ban dau
va ndng dd TNP cubi cuing trong dich loc.
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Xur ly két qua theo cac cong thirc:
o - G=CIV
m
Hap phu (%)= (Co—C.).100%
0
Trong do:
Q.: Dung luong hap phu (mg/g);
Co: Ndng do TNP ban dau (mg/L);
C.: Nong d6 TNP khi can bang duoc thiét
lap (mg/L);
V: Thé tich dung dich TNP (1);
m: Khéi luong hat bun do.

3. Két qua va bién luin

3.1. Cac dac tinh cua bun do kho va bun do
hoat hoa

3.1.1. Thanh phan hoé hoc cua bun do kho

Thanh phan héa hoc cua bun dé dugc phan
tich bang phuong phap quang phdé hap thu
nguyén tir. Két qua phan tich thanh phan hoa
hoc ctia mau bun dé kho dugc trinh bay trong
Bang 1.

Két qua phan tich cho thdy, thanh phan
chinh cua bun do l1a Fe, 03, Al,O3, SiO, va TiO,.

3.1.2. Thanh phan khodng hoc, cdu tric pha
cua bun do va anh huéng cia hoat hod
bang nhiét

Thanh phan khoang hoc va céu tric pha
dugc phan tich bing may nhidu xa tia X
SIEMENS (Model D8 Advance) sir dung birc
xa Co Ka véi kinh loc Fe. Téc d6 quét goc la
0,001 do/giay va khoang goc quet tur 0 téi 140°,
Két qua xac dinh cau tric pha cia bun do theo
phuong phép nhiéu xa tia X (XRD) dugc trinh
bay trong cac Hinh 1 va Bang 2. Két qua phan
tich thanh phan va cu tric pha cua bun do kho
cho thdy, dang két tinh cua bun do ton tai ¢ 5
dang chu yéu bao gom: Gibbsite, Geothite,
Hematite, Silicom dioxide, Sodium Aluminum
Silicat hydrat, mac du TiO, chiém 6,88% trong
thanh phan cua bun do nhung khodng xuat hién
ciu tric pha tinh thé trong mau bun do. Cac tin
hiéu dac trung va thanh phan chinh trong ciu
trac pha la dang Gibbsite, Geothite va
Hematite, nhitng thanh phan nay tao ra nhiing
tinh chét hap phu cuaa bun do.

Bang 1. Thanh phan hoa hoc ciia bun d6

+7  Thanh phan Ponvi  Kétqua
hoé hoc
1 Fe,0; % 54,00
2 AL, % 1642
3 S0, % 514
4 TiO, % 6.8
Mat khi nung 0
5 KN % 11,68
6 CaO % 2,30
7 MgO % 0,17
\
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Hinh 1. Phé nhidu xa tia X (XRD) cua
mau bun do kho.

Pé ting kha niang hip phu, bun doé can
phai duoc hoat hda bang nhiét sau d6 hoat hoa
bang axit.

Phé nhidu xa tia X va thanh phan ciu tric
pha cua bun dé hoat hoa bang nhiét duoc trinh
bay trén hinh 2 va bang 2.

Két qua phan tich va danh gia mirc do hoat
héa cua bun dé cho thiy cau tric pha caa bun
do thay doi khi nhiét do tang dan.

Khi hoat héa & nhiét do 200°C thanh phan
pha ciia bun thay ddi khong nhiéu, tin hiéu pic
cia Hematite ting dan va tin hiéu pic cua
Geothite giam dan, su thay d6i nay duoc 1y giai
la do su dich chuyén pha tir dang FeO(OH) vé
dang Fe,Os;do su tang nhiét do.

Khi bién tinh & nhiét do 400°C thi tin hiéu
pic cua pha Geothite khdng xuét hién, diéu do
chung to tat ca cac dang FeO(OH) da chuyén vé
dang Fe,O; va tin hiéu pic cua dang Gibbsite
giam dan do sy chuyén pha vé dang Sodium
Aluminum Silicat hydrat do lugng xdt con du
trong bun do phan tng vai nhdm va silic.
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IThats (Coupled TwoThetaiThets) WL=1.54060
2Thets (Coupled TwoThata/Thets) WL=1.64080

(c) (d)

Hinh 2. Ph6 nhidu xa tia X (XRD) cua bun d6 sau khi hoat hoa bang nhiét
tai () 200°C (b) 400°C (c) 600°C va (d) 800°C.

Bang 2. Cau tric pha ciia cAc hop phan trong biin 6 kho va bin do hoat hoa
& cac nhiét do khac nhau (200 - 800°C)

Cong thac hda hoc

Nhiét do (°C)

Al(OH); FeO(OH)  Fe,04 SiO, 1,08 Na,0.Al,03.1,68Si0,.1,8H,0
Bun do khd Gibbsite  Geothite Hematite  Silicom dioxide  Sodium Aluminum Silicat hydrat
200 Gibbsite  Geothite Hematite  Silicom dioxide  Sodium Aluminum Silicat hydrat
400 Gibbsite - Hematite - Sodium Aluminum Silicat hydrat
600 - - Hematite  Silicom dioxide  Sodium Aluminum Silicat hydrat

800 Hematite - Sodium Aluminum Silicat hydrat
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Khi bién tinh & nhiét do 600°C thi chi con
tin hiéu pic chu yéu cua pha Hematit va Sodium
Aluminum Silicat hydrat.

Khi bién tinh & nhiét d6 800°C thi chi con
tin hiéu pic chu yéu cua pha Hematit chiém
hoan toan uwu thé va mot phan nho Sodium
Aluminum Silicat hydrat. Sy hinh thanh
Hematit méi sinh 1am tang tm hap phu caa bun
d6 dan dén kha ning hip phu ting. Chinh vi
vay nhiét do 800°C la nhiét d6 phu hop nhat
duoc chon dé hoat héa bun do.

3.1.3. Hinh thai hoc cua bun do

Hinh thai hoc cua bun d6 duoc phén tich
bing phuong phép hién vi dién tir quét
(Scanning Electron Microscopy hay SEM).

Két qua trén Hinh 3(a) cho thay bun do khd
sau khi dugc rira sach cd dang hat min c6 kich
thudc hat trung binh <200 nm, trong thanh phan
c6 chtra cac phién pilosilicate.

U, Ty 3 ———

HUS
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Hinh 3. Anh hién vi dién tir quét (SEM) cua (a) mau
bun d6 kho; (b) mau bun do sau khi hoat hoa bang
nhiét & 600°C; (c) mau bun do sau khi hoat héa bang
nhiét & 800°C; (d) mau bun do6 sau khi hoat hoé bing
nhiét & 800°C va tiép tuc duoc hoat hoé bang axit HCI
1M; (€) miu bun d6 sau khi hoat hoa bang nhiét &
800°C va tiép tuc dwoc hoat hod bang axit HCI 1,5M
va (f) mau bun do sau khi hoat hod bang nhiét & 800°C
va tiép tuc duoc hoat hod bang axit HCI 2M.

Mot s6 tinh thé c6 thé tim thiy trong mau,
va bun d6 ¢ dang bé mat x4p. Chinh cu trac
x6p va su ton tai cua cac pha oxit kim loai la
diéu kién thuan loi hinh thanh cac trung tam
hap phu caa bun do. Hinh 3(b) 1a anh SEM cua
bun do sau khi nung & 800°C cho thay khéng
ton tai cau tric I6p cua pilosilicate, hé thong
silicate khong con céu tric 16p ching chuyén
dan vé cau trac hat va khi dugc xu ly bang axit
cac hat tré nén rd rang va cé kich thuéc 16n hon
(Hinh 3(c)). Chinh cau tric hat va dang x4p tao
diéu kién thuan loi hinh thanh cac trung tam,
mam hap phu cua mau bin do sau khi duoc
bién tinh bang nhiét va hoat héa bang axit.

3.1.4. Dién tich bé mat riéng cia mdu bun
do hoat hoa

Dién tich bé mit va tong thé tich 15 trong
ciia mau bun dé dwoc bién tinh bang nhiét va
hoat hda bang axit dugc xéac dinh bang hap phu
khi N, dudi - 196°C béng TriStar 3000 V6.07

A. Tét ca cac mau duoc giai khi ¢ 250°C trong
6 gio trude cac thi nghiém hap phu.

Bang 3. Di¢n tich bé mit ciia céc
mau bun do hoat hoa

Dién tich bé mat
TT Ma:lu bun do SBET SLangmuir
(m’g) _ (m’lg)

15,0 21,0

1 Hoat hoa bing nhiét
800°C trong 4h

2 Hoat hoa bang nhiét
& 800°C trong 4h,
sau d6 hoat hda 24,0 33,0
bang axit HCl 1M
sau 4h

3 Hoat hoa bang nhiét &
800°C trong 4h, sau
d6 hoat héa bang axit
HCI 2M sau 4h

92,7 140,0

Dién tich bé mat BET thu duoc tir phuong
trinh BET &p dung véi cac di liéu hap phu va
dién tich bé mat Langmuir duoc trinh bay trong
Bang 3.

Cac két qua xac dinh dién tich bé mat BET
va Langmuir cho thiy hoat hoa bun do bing
nhiét 1am tang dién tich bé mat. Khi hoat hoa
bin do6 bang nhiét, cac nhém chét hitu co va céc
nhém hydroxyl bi phan hay lam giam céac trung
tam hap phu dan toi 1am suy giam dung luong
hap phu. Hoat héa bun dé bang axit hoa tan cac
mudi khoang vo co, do dé lam ting thé tich cac
15 trong va dién tich bé mat, 1am ting cac trung
tam hip phu va ting dung lwong hip phu cua
vat liéu dugc hoat hoa.

Sau khi xur ly bang axit HCl 1 M trong 4
gid, cac mau bun do déu cho thay dién tich bé
mit tang I&n dang ké, gap 1,5 lan, xir ly bang
axit HCI 2 M trong 4 gid cho thy dién tich bé
mit tang 1én 6,2 lan so voi mau ban do dugc
hoat héa bang nhiét. Pong thuan voi cac két
qua nghién ctu vé phd nhidu xa tia X cia mau
bun do6 hoat héa bang nhiét, khi bién tinh ¢
nhiét d6 800°C thi chi con tin hiéu pic chu yéu
ctia pha Hematit chiém hoan toan wu thé va mot
phan nho Sodium Aluminum Silicat hydrat. Sy
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hinh thanh Hematit méi sinh l1am ting tdm hap
phu cua bun dé dan dén kha niang hap phu ting.
Sau khi hoat hoa bang axit HCl 2 M trong 4h,
mau bun do xuét hién ciu trac hat rd rang va co
kich thudc 16n hon (Hinh 3(f)); c&c pha calcite
bién mat, cudong d6 cua cac tin hiéu cua quartz
tang lén. Chinh ciu tric hat va dang x6p tao
diéu kién thuan loi hinh thanh cac trung tam,
mam hap phu cta mau bun do sau khi duoc
bién tinh bang nhiét va hoat hoa bang axit.

3.2. Hép phu TNP trén bin do

3.2.1. Khao sét anh huong ciia pH dén kha
nang hap phu TNP cua vat li¢u.

pH cua dung dich cé anh huong quan trong
dén qua trinh hip phu cua vat liéu hap phu va
dung dich. Trong nghién ctu nay s& tién hanh
nghién ctu anh huéng cua pH dung dich ban
dau dén hiéu suét xu ly TNP. Nong d6 pH duoc
thay d6 & muc pH=3; pH=5; pH=7 va pH=9.
Két qua vé anh huong caa pH dén kha ning hap
phu TNP cua vat liéu duoc thé hién tai Bang 4
va Bang 5.

Két qua khao sét cho thay khi ting pH tir 3
dén 9 thi hiéu suat xir ly déu giam, gia COD thi
tang dan. Két qua khao sat cho thiy véi diéu
kién pH = 3 hiéu suat xir ly TNP bang bun do
hoat hda dat gid tri cao nhét; gia tri COD
nho nhat.

3.2.2. Khdo sat anh huong cua vat liéu
hép phu

Dé khao sat anh huong cua vat liéu hap phu
dén hiéu suat xu ly TNP, Nghién cau di tién
hanh thi nghiém trén vat liéu duoc xu ly & cac
diéu kién khac nhau (RM200 nung ¢ nhiét do
200°C; RM400 nung ¢ nhiét do 400°C; RM600
nung & nhiét ¢4 600°C; RM 800 nung & nhiét
do 800 °C; R800-1M nung & nhiét do 800 °C sau
d6 hoat hoa tiép bang axit HCI 1M; R800-2M
nung ¢ nhiét do 800°C sau d6 hoat hoa tiép
bang axit HCI 2M. Két qua khao sat dugc thé
hién tai Hinh 4.

Két qua khao sat hiéu suat xir ly cua céc
loai vat liéu cho thdy vat lieu RM800-2 M c6
kha ning hap phu tét nhat. Két qua nay phi hop
véi két qua chup SEM va X-ray, do dién tich bé
mat caa vat liéu ¢ Hinh 2, Hinh 3 va Bang 3.

3.2.3. Anh huong cua lwgng chat hip phu

Anh huong caa luong chat hap phu (bun do
hoat hod) dén hiéu suat hap phu TNP dugc
nghién cau bang cach thay déi khdi lugng ban
d6 hoat hod tir 0,25 - 1,5g st dung trong thi
nghiém hap phu véi nong do TNP ban dau la
35,1 mg/l duoc diéu chinh pH t6i 3. Két qua
duoc trinh bay trong Hinh 5 cho thay khi ting
lugng bun do s dung lam vat liéu hap phy,
hiéu suat hip phu TNP ting dan va dat cyuc dai
khi lugng bun do 13 1 g nhung sau d6 hiéu suat
hap phu TNP lai giam.

Bang 4. Khao st anh huong cua pH dén hiéu suit xir Iy TNP (Co = 35,1 mg/l, s6 gam vat liéu m= 1g)

pH

Thoi 3 5 7 9
gian
(phit) C H C H C H C H

(mg/l)y (%) (mg/l) (%)  (mg/l) (%) (mg/) (%)
0 35,1 0 35,1 0 35,1 0 35,1 0
10 17,7 49,6 19,7 43,7 24,7 29,4 30,7 12,3
20 8,9 745 11,6 66,8 20,6 41,3 28,1 19,6
40 54 845 79 77,5 17,8 49,1 25,0 28,5
60 1,4 96,0 5,1 85,4 15,2 56,6 22,6 35,4
90 0,0 100 2,5 92,7 10,0 71,3 20,1 42,7
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Bang 5. Gia tri COD trudc va sau xir Iy khi thay doi pH

pH
COD (mg O,/1) 3 5 7 3
CODyan dgiu 38,01 38,12 38,25 38,50
CODsau xer Iy 90 phit 0,15 2,75 10,89 21,83
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Hinh 4. Khao sét anh huong cua loai vat liéu dén
hiéu suat xu ly TNP
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Hinh 5. Khao sét anh huéng cua lwgng chat hap phu

Két qua cho thay khi tang lwong bon do su
dung lam vat liéu hap phu, hiéu suat hap phu
TNP tang dan va dat cyc dai khi luong bun do
la 1g, hiéu suat hip phu TNP khéng thay doi
khi tang lugng vat liéu. Chon luong vat liéu la
m = 1g dé thyc hién cac thi nghiém.

3.3.5. Anh huong cua thoi gian

Anh huong cua thoi gian tiép xdc dén hiéu
suit hap phu TNP cua bun do hoat héa dugc
nghién ciru nhu miéu ta trong thi nghiém vé hap
phu TNP khi ting dan thoi gian hdp phu cho téi
khi can bang hap phu duoc thiét lap. Luong bin
do duoc ¢b dinh 12 1 g/l va ndng d6 TNP ban
dau 1a 35,1 mg/I véi pH dung dich 1a 3. Két qua
duoc trinh bay trong Hinh 6.
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Hinh 6. Anh huong cua thoi gian tiép xtc dén higu
suat hap phu TNP cua bun do

Hiéu suit hdp phu TNP cua bun d6 ting
nhanh theo thoi gian. Sau khoang 60 phdt can
bang hap phu TNP caa bun do duoc thiét lap.
Hiéu suat hap phu TNP sau d6 gan nhu khéng
thay ddi theo thoi gian.

3.3. Pang nhiét hap phu TNP

Phan tich dang nhiét hip phu dong vai trd
rat quan trong cho muc dich thiét ké thi nghiém
va ché tao vat liéu hap phu. Céc sb liéu thuc
nghiém dugc phan tich véi mé hinh dang nhiét
Langmuir va Freundlich vi ching 1a c6 dién va
don gian miéu ta can bang giita cac ion hip phu
trén chat hap phu va céc ion trong dung dich tai
mét nhiét do khong doi.

Phuong trinh Langmuir dugc &p dung trong
can bang hap phu nhu sau:

KLCe

qe:qmaxm

Dang tuyén tinh caa mo hinh ding nhiét
Langmuir nhu sau:
C 1 1

— = C.+
qe qmax qmax KL
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Trong d6: C. (mg/L) 1a ndng d6 TNR tai
thoi diém can bang, . (mg/g) 1a nang luc hap
phu ciia TNR tai thoi diém can bang va K, la
hang s6 hip phu Langmuir (L/mg) dic trung
cho tuong tac cua chat hap phu va chat bi hap
phu. Tir phuong trinh, d6 thi biéu thi sy phu
thugc tuyén tinh cua Ce/ge vao C, xac dinh duoc
cac thdng s6 Qmax V& Ko tir d6 déc va diém cat
truc tung cua d thi tuong tng.

Phuong trinh Frendlich duoc ap dung trong
can bang hap phu nhu sau:

Je= Kf.Celm

Trong do:

0e: Dung luong hip phu tai thoi diém can
bang (mg/g).

C.: Nong do chat bi hap phu trong dung
dich & trang thai can bang (mg/I).

K : Hang sé dang nhiét Freundlich.

n : Hé sé mii dang nhiét Freundlich, (n>1).

Ta tuyén tinh phuong trinh trén thanh:
logg. = logKs + 1/n. logC,

Biéu didn sy phu thudoc cua logge theo
logC,, ta s& xac dinh dugc hing sé Ky, hé s6 n.

Cac két qua nghién ctu vé duong dang
nhiét hap phu TNP duoc tong két trong Bang 6
va thé hién trén Hinh 7.

Cac thdng sé hap phu dang nhiét caia mo
hinh Langmuir va Freundlich cho tirng loai mau
dugc trinh bay trong Bang 7.

Tur d6 thi Hinh 7 va cac thong sé hap phu
dang nhiét tinh toan duoc ¢ Bang 7 c6 thé thay
rang hé sb tuong quan R* cao cho mé hinh hap
phu Langmuir (R* = 0,992) va Freundlich (R* =
0,965). Mau vat liéu phi hop véi ca hai mé
hinh Langmuir va Freundlich (hé s6 twrong quan
R? xap xi 1), dung lwong hap phu cuc dai gmax =
9,09 mg/g.

Bang 6. Két qua dang nhiét hap phu TNP trén bun d6 hoat hoa

Hap phu TNP
TT
Co(mg/l)  Ce(mg/l) e (mg/g)  Celae (9/1) Logqe LogCe
1 16,26 0,50 1,58 0,317 0,197 -0,301
2 35,10 1,39 3,37 0,412 0,527 0,143
3 72,05 3,54 6,85 0,517 0,835 0,549
4 100,5 9,64 9,09 1,061 0,958 0,984
1,2 y = 0,0805x +0,2734 1,2 y =0,6076x+0,421
R? =0,9921 R* =0,9646
1
=08 ® RMS002M g ¢ RMB8002M
3 A
T06 3 ,
‘g Linear Linear
0,4 (RM8002M) (RMB002M)
0,2 ol
o+ i 05 ©0 05 1 15
o SCe (mg/l)m 15 Log Ce
(@) (b)

Hinh 7. Phuong trinh hap phu dang nhiét Langmuir (a) va Freundlich
(b) dang tuyén tinh qué trinh hap phu TNP ctia mau RM800-2M.
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Bang 7. Cac thong sb trong mé hinh hap phu ding nhiét Langmuir
va Freundlich cia mau RM800-2M

M® hinh Langmuir

M6 hinh Freundlich

Omax(Mg/g) R

9,086 0,992 0,419707

Ki(L/mg)

Ke(mglg) R? n

2,638818 0,965 1,344765

4. Két luan

Két qua phan tich anh SEM va phé nhidm
xa tia X (XRD) cho thay bun dé sau bién tinh &
nhiét ¢6 800°C va axit HCI 2M c6 kinh thudc
hat bun do bién tinh dong déu nhat. Két qua do
dién tich b& mat cho thay dién tich bé mat cua
bun do sau hoat héa & nhiét @6 800°C va axit
HCI 2M gép 6,2 lan so voi hoat héa bang nhiét
va gip 3,8 lan so vai hoat héa bang nhiét &
800°C sau d6 hoat hda bang axit HCl 1M.

Két qua khao sat cho thay ¢ diéu kién pH=3
kha nang hap phu cua bun d6 véi TNP dat hiéu
suat cao hon so véi & moi truong pH=5, pH=7
va pH=9. Két qua khao sét ciing cho thiy vat
lieu duoc bién tinh & nhiét do 800°C va axit
HCI 2M (R800 2M) cho hiéu suat hap phu TNP
Ién nhit so véi céc loai vat lidu khac (RM200,
RM400, RM600, RM800, RM800 1M).

Puong dang nhiét hap phu cia TNP véi
bun d6 bién tinh tuan theo quy luat hap phu
Langmuir va Freundlich.
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Study on Removal of Picric Acid in Aquatic Environment
by Using Modified Red Mud
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Abstract: In this study the influence of temperature, hydrochloric acid concentration on the red
mud modification was investigated. The findings showed that the adsorbent which was prepared at
800°C, with HCI 2M was the most effective for removing picric acid (TNP) from aqueous solution.
The modified adsorbent was characterized by scanning electrical microscope (SEM), X-ray powder
diffraction (XRD), Brunauer—Emmett-Teller (BET). The results showed that the adsorption process of
TNP best occurred at pH 3. The adsorption data of TNP onto the modified red mud was well matched
with Langmuir and Freundlich isotherm models.

Keywords: Red mud, modified red mud, TNP adsorption.



