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TONG HQP VAT LIEU HAP PHU TU BENTONITE VA VO TRAU
UNG DUNG XU LY NUOC THAI TAI TRUONG PAI HOC
CUU LONG!

Trwong Linh Phwong®
TOM TAT

Nghién cieu nay dwoc thuc hién nham tao ra mot logi vt liéu hd’p phuré tién tir bentonite
Vva V6 trau c6 khd ning hap phu, logi bé cdc chat gdy é nhiém. Két qud thwc nghiém cho thay,
da tong hop thanh cong vit liéu hdp phu véi ti 16 phéi trén bentonite/vo trau la 50/50% (wt/
wt), nhiét phan ¢ 600°C trong 2 gio (M50-600/2h). Dac tinh vit liéu dwoc nghién cuu bc%ng
cdc phiong phdp XRD, SEM va BET. Két qud XRD cho thdy, vét liéu hip phu c6 cdc peak diic
trung ctia nguyén liéu chinh 1a bentonite, vé trdu nhiét phin; qua anh SEM c6 cdu triic xop hon
so véi bentonite thé; cé dién tich bé mdt S = 87,0 m’/g Iém hon khodng 4,1 lan so bentonite
thé (S, = 21,2 m’/g), va lom hon gdn 2,5 lan bentonite trong tdi liéu tham khdo qudc té (S [y =
35,0 m¥/g). Thirc nghiém khdo sdt kha ning hdp phu trén dung dich nwéc thdi dd so xi Iy co
hoc tai truong Dai hoc Ciru Long, két qua lam mdt mau hodn todn véi hidu sudt dat 100%.

Tir khéa: Nuée thdi, bentonite, vo trdu nhiét phén.

ABSTRACT

This study combined bentonite and pyrolysis husk to produce adsorbent that can be used
to remove contaminants. The results showed that the synthesized adsorbent was successfully
produced by mixing bentonite/husk with the ratio of 50/50% (wt/wt), and the pyrolysis conditions
were 600°C for 2 hours. The material characteristics were analyzed using XRD, SEM and BET
methods. The XRD results showed that the absorbent still has specific peaks of bentonite and
pyrolysis of rice husks. SEM images showed the higher porous structure than the raw bentonite,
and the specific surface area of adsorbent was S, = 87.0 m’/g, these were showed about 4.1
times larger than the raw bentonite material (about 21.2 m?*/g) and 2.5 times larger than raw
bentonite from international references (about 35.0 m’/g). The experiments were carried out

with waste water in Mekong University and results showed that the color’s compounds were
absorded 100%.

Key words: Waste water, bentonite, pyrolysis husk.

! Pé tai nay duoc Truong Dai hoc Ciru Long tdi tro kinh phi nghién curu khoa hoc giai doan 2013-2014.
* Thac si, Khoa Khoa hoc Nong nghiép, truong Dai hoc Cibu Long
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1. M& dau

Nudc 14 ngudn tai nguyén v6 cling quan
trong cho tit ca cc sinh vt trén trai dit. Ngay
nay, cing véi sy phat trién kinh t&, khoa hoc
k¥ thuat va cudc sdng cia con ngudi duoc
nang cao, nhu cdu vé& nudc ngly cang ting din
theo sy 6 nhiém méi trudng xay ra ngay mot
nghiém trong hon. Nén viéc giai quyét van dé
6 nhiém moi trudng dang tré nén cép thiét va
13 mbi quan tim hang d4u cta toan nhén loai.
Pé gbp phan giai quyét tinh trang 6 nhiém méi
truomg nudc trong san xuit cong nghiép ciing
nhu nhu cdu cép thiét tir don vi, viéc nghién
ctru tdng hop vat lidu c6 kha ning hip phu
t6t tir ngudn nguyén liéu ré tién, c6 sin trong
tw nhién nhim loai bd dugc céc chat doc hai
trong nudc thai. Bentonite 13 sy lya chon tdt
nhéit sau khi tham khéo cac nghién ciru trudce
d6 cling nhu 13 cac yéu 6 thi truong, ngudn
hang, méi trudng,...

Ngoadi ra, v6 trau 1a phu pham ctia nganh
ndng nghiép ciing rat ré tién, dé tim kiém nén

dugc img dyng vao nhiéu linh vyc khéac nhau:
xtr Iy méi trudng, cong nghi¢p sillicat, phu
gia pozzolan cho xi ming, gém, nguyén lidu
san xuét céc zeolite, composite,...

Tir c4c nghién ctru cho théy, vo triu va
bentonite d&u c6 kha ning kha ning trao ddi
ion va hép phu mau, cac kim loai nidng hay
céc chit doc hai trong nudc thai, lai ré tién,
d& téng hop nén duoc tmg dung két hop trong
xir Iy nudc thai nham giam thidu 6 nhiém méi
truong...va xuat phat tir thye t& don vi cong
téc...Vi nhitng 1y do trén 13 co s& dé nghién
ctru d& tai: “Tong hop vit ligu hdp phu tic
bentonite va vé tréu vng dung xir Iy nwdc
thdi tai truong Dai hoc Ciéu Long”.

2. Thuc nghiém
2.1 Nwéc thai

Nude thai dugc 14y tai cac ngudn thai tai
truomg Pai hoc Ciru Long. Cac théng sb thanh
phan nudc thai dugce 14y miu va phén tich bang
cc phuong phap theo hudng din QCVN 40:
2011/BTNMT, bang sau:

Bdng 1. Thanh phan nwéc thdi svr dung trong nghién cieu va gid tri nong dé
theo tiéu chudn nwéc thdi loai B

pH . 7,30 55dn9
Mau Pt/Co 196 150
COD mg/l 19,0 150
BOD, (20°C) mg/l 11,0 50
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2.2 Phwong phap ché tao vit liéu

So do quy trinh

Vo trau

A4

Nghién

A 4

Sang d <1 mm

!

V4 trdu min
d<1mm

Nudc

Phoi tron déu

Bentonite min
thuong pham

—x

[ Tao vién
A 4
Sy ]
Nhiét phén ]

A 4

hio oh Kiém tra djc tinh
4p piy vt lidu

[ Po kha ning hip phu ]

Hinh 1. So do quy trinh ché tao va kiém tra dic tinh cia vt liéu bentonite
két hop vo trdu nhiét phén lam vit liéu hap phu nude thdi

Thuyét minh quy trinh ché tao vit trau thém nude tao hat hinh tru véi kich thude
xac dinh (5 x 5 mm), sau d6 1am kho ty nhién

liéu hip phu

Bentonite thd min duoc tron véi vo triu
d3 nghién va sang (d < 1 mm) tao thanh hdn

hop ddng nhat. H3n hop bentonite thd va vo
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bang nhiét d6 phong roi dem nhiét phan két
khéi duoc goi 13 vét liéu hip phy (VLHP).

Mau VLHP M50-600/2h téng hop bang
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cach phéi tron bentonite v&i vo trau & ti 18
50/50 % (wt/wt) va nhiét phan két khéi &
600°C trong 2h.

MAau VLHP M0-400/2h (bentonite thd)
tdng hop bang cach ding bentonite tho tao hat
rdi dem nhiét phan & 400°C trong 2h.

M3u vat liéu hap phy M50-600/2h s&
dugc so sanh ddi chibu v&i mau M0-400/2h
(bentonite thd) va bentonite thd tir ngudn
quéc té.

Phwong phap phan tich dic tinh vit li¢u

Phan tich ciu tric cta vt lidu: sir dung
phuong phap do XRD dé xé4c dinh céu trac
dic trung ctia vat liéu, chup anh SEM, kiém
tra dién tich bé mit riéng bang phuwong phap
BET. Dung phuong phap quang phd UV-Vis:
do ndng d6 mau trudc va sau khi sir dung vat
liéu hép phu. P4nh gia hoat tinh cta vt liéu
dwa vao hiéu suit qua trinh hip phuy.

Khio sit khi ning hap phu cia vét
liéu trén miu nwéc thai

Nudc thai sau khi 14y miu duoc ly tim
v6i tde @6 2400 vong/phit trong 5 phut sau
d6 loc qua gidy loc. LAy 100 ml dung dich
da qua loc cho vao erlen 250 ml chira 10g (+
10 mg) VLHP va thyc hién hip phu theo thdi

gian & nhiét d6 phong. Po chi sb mau trude
va sau khi hip phy tai budc séng A= 436 nm
béng méy quang phd UV - Vis. Tinh nbéng d6
mau trudc va sau khi hip phu theo TCVN:
6185-2008 Chit lwong nudc-kiém tra va xéac
dinh mau séc.

Hi¢u (suét hép phu duoc tinh theo cong
thoe: g7 — G —C, 100% (1.3)

Trong do: C C, 14n luot 13 néng d6 ban
du va ndng d¢ sau khi hép phu.

Kha ning (dung lugng) ha)p phu duoc
tinh theo cong thirc: 5= "=/ (1.2)

Trong d6: q - kha néngm hép phu (mg/g)

m - khéi lwgng vt lidu hép phu (g)

V - thé tich ctia dung dich bi hép phu (ml)

C C, - nong d6 ban dau, ndng do tai
thoi dlem can béng (mg/1)

3. Két qua va ban luin

3.1 Két qua phén tich XRD ciia M50-
600/2h va M0-400/2h

Phé nhidu xa tia X dugc ghi trén may D8
Advanced Bruker-Germany véi anot Cu(Ka)
c6 A =0,154060 [A], dong dién 40 mA, 40 kV,
tbc d6 0,02°/s, goc quét 26 = 3 + 65° ¢ 25°C,
két qua xem (hinh 2), (hinh 3) .

do

400 —

200 —

CaMMT 1 i MMT ’M”

KQ MMT

-iD S0 €0

Posigon [2Thea] (Copper (Cu))

Hinh 2. Gidn dé phé nhiéu xa tia X cia bentonite thé nhiét phin & 400°C
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Nhén xét va ban luin

Theo mot s tai lidu (Steve J. C. and
David. L. B, 2001), (Yan Liang-gua, ef al..,
2010), (B. Caglar, et al.., 2009) thi cac dinh
déc trung sét MMT co6 cac dinh & 20 =
6,94° 19,81°; 35,92°; 61,84° va Quartz 20 ~ 26,5°.

Quan sét gian dd, cho thiy cac peak dic
trung cia bentonite xuat hién:

+ DPdc trung cia MMT xuét hién tai céc
vach: 26 = 5,94°; 20,02°; 35,18°; 62,04°.

+Illite xuét hién tai peak: 20=9,12°; 46,01°.
+ Kaoline tai peak: 260 = 12,5°; 54,82°.

+ BE‘)ng thdi cac kim loai déc trung cia
khoang: SiO, xuét hién véi cudng d6 manh
tai peak: 260 =21,4°; 26,9°; 39,8°; 50,6°; 60,4°.

+ Cuong 40 calcite xuit hién tai
20=42,8°.

Két qua trén cho thiy bentonite LAm
Ddng c6 cac thanh phan dic trung ciia khoang
sét montmorillonite va mot s6 kim loai dic
trung clia khodng ndy, dédc biét 1a ham luong
Sin rét cao. Két qua nay phu hop véi thanh
phan héa hoc cuia nguyén li€u bentonite Lam
Pdng thuong phim, bentonite Prolabo-Phap
va bentonite thwong mai tidu chun qubc té
(Pham Thi Ha Thanh, 2011).

den

100 —

30
Position ["2Thet)] (Copper (Cu))

Q - Quanz (510,)

Ca - Calcite

I- Ilite

M - Microline

MMT - Monotmonllonite

Q Ca IM Q KQ QMMT

MMT

40 20 60

Hinh 3. Gidn do ph5 nhiéu xa tia X cia mau vt liéu hdp phu M50-600/2h

Nhén xét va ban lugn

Quan sét gian do, ta thiy céc peak dic
trung clia bentonite xut hién:

+ Pic trung cia MMT xuét hién cic
vach: 20 = 6,4°; 37,1°; 60,4°.

+ Illite xuét hién tai peak: 26 = 8,92°;
45,76°.
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+ BE‘mg thoi cac kim loai dédc trung cia
khoang: SiO, xut hién v6i cuong d6 manh tai
peak: 260 = 21,5°; 27°; 40°; 50,2°; 60,1°.

+ Cuodng d6 calcite xuédt hién tai
20=42,8.

T gian db cho thiy, cac dic trung
khodang c6 sy thay dbi vi tri kha rd & MMT: 26
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=6,4° 37,1° 60,4°, con cac dac trung khoang
khac thay dbi khong nhiu. Miit khic, cb su
bién mét ctia mdt s6 chat nhu: kaoline tai peak:
20=12,5°, MMT: 260 = 19,81°.

Piéu nay dugc giai thich do VLHP M50-
600/2h dugc tao thanh bing viéc phdi tron v6i
v6 triu nén ham luong bentonite bi giam xubng
50% lam cac peak khong cao va rdo nhu VLHP
MO0-400/2h trén. Mit khac, v6 trdu khi nung
tao thanh mdt phﬁn cacbon v dinh hinh va
mét phan SiO, v dinh hinh: 20 = 21,5° dugc

hinh thanh va céc tap chat khac nim chong 1én
13m nén ctia n6 bj nhidu nhung lai c6 dang cia
cacbon v0 dinh hinh méc du ham lrong thép.

Két luin

Qua gian d6 phd nhidu xa tia X cho thiy
VLHP M50-600/2h c6 cac peak dic trung
clia bentonite va vo6 triu nhiét phan va nhidu
tap chat khac nam trong tro khoang cta vo
trau, két qua nay phit hop vé6i thanh phin cia
nguyén liéu chinh 13 bentonite va vo triu cia
Viét Nam va quéc té.

3.2 Két qua chup kinh hién vi dién tir quét (SEM)

Céac mAu vét liéu hap phu duge chup anh SEM, két qua xem (hink 4), (hinh 5).

PR e

s L

ICT-VAST

Hinh 4. Anh SEM ciia bentonite tho
nhiét phan o 400°C

SE SEM X10,000 WD 83mm Tum

Nhén xét va ban luan

Quan sat tir anh SEM ciua VLHP M50-
600/2h, c6 thé thay cAu tric ciia VLHP kha x6p
hon so véi bentonite thd. Piéu nay dugc giai
thich do nguyén lidu duoc phéi tron ciing vé
trau vai ti 18 khé cao (50%) khi dem nhiét phan
v trdu s& than héa thanh CO, CO, va H,O dé
lai cu tric réng. CAu tric xbp trén duge xem

L

ICT-VAST SE SEM LEI 50kv  X10,000 WD 7.3mm

Hinh 5. Anh SEM ciia M50-600/2h

14 mét trong nhitng nguyén nhéan lam ting kha
ning hép phu cia VLHP M50-600/2h so v&i
bentonite tho.

Két ludn

Qua anh SEM cho thiy, VLHP M50-
600/2h c6 céu triic x6p hon so v&i bentonite
thd nhiét phan & 400°C (M0-400/2h). M6t vat
liéu diing dé héap phu thi diic tinh quan trong cén
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c6 1a kha ning hip phu t6t, x6p, rong vé cdu
trlic. Tir 4nh SEM, c4u triic VLHP M50-600/2h
duoc tao ra dap (mg yéu cau vé d6 x5p va thye
nghiém trén da ching t6 VLHP M50-600/2h
kha ning hip phu t5t hon bentonite tho nhiét
phan & 400°C (M0-400/2h). K&t qué trén phi
hop véi 1y thuyét va ca thuc nghiém. Cau triic
x6p dwoc di doan s& cho dién tich bé mit riéng

54 5000
520000 |

I rl e
0.0009-004 000802 BO00e-07 1.200u-01 1600001

FAdawe Pressure. PPo

Hinh 6. Duong dcfng nhiét hd'p phu
va gidi hdp N2 ctia M0-400/2h

Nhén xét va ban luén

Két qua do BET cho thdy VLHP M50-
600/2h c6 S, = 87,000 m*/g (16n hon nhiéu so
v6éi VLHP M0-400/2h c6 S, =21,195 m?g). Két
qué trén cho dién tich bé& mit riéng kha 16m so
v0O1 bentonite tho & tai li€u tham khao 1a 35,0
(= 1,1) m¥g (Tran TG Hiéu, 2003). Diéu nay
duoc giai thich do su phéi tron ciia vo triu voi
ham lugng kha 16m 50% khi nhi€t phén s& chay
hét cac chét hitu co trong vo trau tao thanh hp
hop SiO, v6 dinh hinh va carbon v6 dinh hinh
c6 cAu triic xOp, réng tao khoang trong kha 16n
thich hop cho qua trinh hip phu. Két qua ndy da
dugc di doan khi quan sat anh SEM. Két qua
trén gép phan chimg t6 vét liéu tao ra phit hop
v6i 1y thuyét hip phu va thuc nghiém khao sat.
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16n, xem két qua do BET.

3.3 Két qua x4c dinh dién tich bé miit
riéng (BET)

Str dung vat lidu hap phu M50-600/2h
va M0-400/2h téng hop duoc dé do dién tich
bé mit riéng (BET), két qua xem (hink 6),
(hinh 7).

el skt e e el e e e e i
00000 P \ | 1 | }
G640 _ |~ i }
0.0008+-004 000807 B 00007 1200801 15600e-01

Hinh 7. Duong dcfng nhiét hd'p phu
va gidi hdp N2 ciia M50-600/2h

Két luin

Két qua do dién tich b& mit riéng cho
thy, vat liéu hap phu tdng hop dugc M50-
600/2h c6 S, = 87,000 m%g 16n hon 4,1 lan
so vét liéu bentonite thd M0-400/2h ¢6 S, =
21,195 m¥g va 16n hon bentonite thé tir ngudn
qubc t& véi S, =350 (= 1,1) m¥g. Két qua
ndy khing dinh phu hop 1y thuyét qué trinh
hép phu va thuc nghiém khéo sat da thyc hién.

3.4 Két qua khao sit kha niing hip
phu mau ciia VLHP M50-600/2h trén miu
nudc thai

Két qua hap phy dugc tong hop & bang
sau:
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Bdng 2. Hiéu sudt va dung hdp ciia vt liéu hdp phu M50-600/2h véi ti 1¢ ran/long (R/L)
khdc nhau trén mdu nuwdc thdi theo thoi gian hdp phu
Thi gian (phiit) 30 60 920 120 150 180 210

H (%) 6,12 | 2041 | 2449 | 31,12 | 3622 | 32,14 | 28,06
R/L=0,10

q (mg/g) | 0,12 0,40 0,48 0,61 0,71 0,63 0,55

H (%) 6,12 | 31,63 | 38,27 | 3520 | 33,16 | 32,14 | 29,59

R/L=0,19

q(mgg) 0,12 | 062 | 075 @ 0,69 | 065 063 | 0,58

Hiéu suat hip phu ciia M50-600/2h véi ti 16 R/L khac
nhau trén mau nwéc thai theo thoi gian

45.00
40.00
35.00
30.00

« 25.00
\g 20.00

53_ 15.00
= 10.00
5.00 6.12

38.27
36.22

(H%)

2958
28.06

0 30 60 0 120 150 180 210 240
Thoi gian hap phu (phiit)

= H% R/1=0.19 =a—H% R/L=0.1

Hinh 8. Hiéu sudt hap phu mau cia VLHP M50-600/2h véi ti 1é R/L khéc nhau
theo thoi gian hap phu

Bdng 3. Hiéu sudt va dung hdp ciia vit liéu hdp phu M50-600/2h véi ti Ié R/L khdc nhau
trén mdu nudc thai sau 48h hap phu tinh

Nong dj nwée thii  Higusudt Dunghfp Tiéu chuin nuée

C o H q thiiloai B
(mg/l) (mg/l) (%) (mg/g) (mg/l)
R/L=0,10 4 97,96 1,92
196 150
R/L=0,19 0 100 1,96
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Nhén xét va ban luin

Khi cho VLHP M50-600/2h vao 100 ml
dung dich nuéc thai 3 so xir Iy co hoc vao
hép phy nhu qui trinh ¢ néu va thyc hién hip
phu theo thdi gian & nhiét d6 phong. Két qua
cho the“'ly, dd mau ciia nudce thai da giam duge
36,22% tir 196 mg/1 (Pt-Co) xudng 125 mg/1
(Pt-Co) dbi trong 150 phat d4u hap phu tinh
& 1118 R/L =0,10. Bbi véi ti 16 R/L=0,19 d6
mau cua nudc thai da giam tir 196 mg/l con
120 mg/1 (Pt-Co) hiéu suét dat 38,27% trong
90 phut dau hip phu.

Va khi thyc hién hip phu trong 48 gid.
Két qua cho thiy, d6 mau ctia nuée thai d3 hap
phu gin nhu hoan toan, d6i véi ti 16 R/L=10,10
thi higu suat 98% va di véi ti 1& R/L = 0,19
13 100% v&i dung lugng hdp phu twong mg:
1,92 mg/g va 1,96 mg/g, dat ti€u chuin nuée
thai loai B theo QCVN 40/BTNMT.

Két luin

Tir két qua trén, cho thdy VLHP M50-
600/2h c6 thé hip phu dwgc mau nude thai
duogc 14y tai truong Pai hoc Ctru Long, 1am
mét hoan toan: 196 mg/1 (Pt-Co) mau, véi hicu
suit hap phu dat 100% véi dung lugng hip
phu: 1,96 mg/g trong 48 gi® hip phu tinh. Tir
d6 cho thdy, VLHP M50-600/2h c6 thé hip
phu t5t loai nudce thai nay.

Két luin

Tir céc két qua khao sat kha ning tmg
dung cuia bentonite két hop vo trdu nhiét phan
1am vAt lidu xir Iy nuéc thai, cé thé dua ra mot
s6 két luan nhu sau:

a)Pi ché tao thanh c6éng VLHP
tt bentonite va vo trdu c6 ti 18 phéi tron
bentonite/vo trdu 13 50/50% (wt/wt) nhiét
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phan & 600°C trong 2 gi¢ (M50-600/2h) ¢o6
kha ning hip phy tot mau trén nude thai tai
trudng DPai hoc Ciru Long.

b) Két qua khao sat diic tinh cu tric va
bé mit cia VLHP nhu sau:

+ Qua phd nhidu xa tia X (XRD),
cho thiy: VLHP c¢6 cic peak dic trung cia
bentonite va v6 triu nhiét phan, két qua nay
phit hop véi thanh phin cta nguyén licu 13
bentonite va vé trau ciia Viét Nam va quéc té.

+ Qua anh SEM cho thay: VLHP c6 cau
triac xOp hon so véi bentonite thd, dap tmg duogc
yéu cu vé d6 xép cho mdt vét liéu hép phu.

+ Dién tich bé mit riéng (BET), cho thay:
VLHP ché tao dugc ¢6 S A = 87,000 m*/g, 16n
hon 4,1 14n so vat liéu bentonite thé miu dbi
chimg c6 S, =21,195 m”g va 16n hon 2,5 1an
bentonite tho tir ngudn qudc té véi S 4= 35,0
(+1,1) m%g.

¢) VLHP M50-600/2h c6 kha ning hép
phu t6t mau cta nude thai duge 14y tir ngudn
thai tai truong Pai hoc Ciru Long, 1am giam
hoan todn 196 mg/1 (Pt-Co), v&i hidu suat hap
phu dat 100% va dung luong hap phu: 1,96
mg/g trong 48 gid hap phu tinh, dat tiéu chuén
nudc thai loai B theo QCVN 40/BTNMT.

d) Viéc ché tao VLHP dung bentonite
két hop vo trAu nhiét phan 1am vt lidu xir
Iy nudc thai mang lai hi€u qua vé viéc tan
thu phé phdm ctia nganh nong nghiép, ting
thém gi4 tri kinh t& cho phé phim, giam 6
nhiém méi trudng tir phé pham va khong tén
chi phi cho viéc xir Iy phé phdm, VLHP lai
khong gy 6 nhiém méi trudng, sau khi st
dung xong c6 thé tra v& méi truong tir nhién
1am phéan boén...
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Két qua tir nghién ciru trén, c6 thé hy
vong vio tiém ning ctia khoang sét Viét Nam
két hop cing mdt loai phé pham trong nganh
néng nghiép tao ra cac san phdm mdi cb gia
thanh ré, khong ddc, gan giii vi mdi truong
ma c6 thé xir Iy dugc 6 nhiém méi trudng.
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