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Tom tit

Chi 1a kim loai c6 doc tinh cao, c6 kha ning gay nguy hai dén con nguoi va dong thuc vat. Tro xi la
mot trong s c&c chét thai ran sinh ra trong qué trinh dét than caa cac nha may nhiét dién va 1a nguon
gay 6 nhidm méi truong dat, nudc, khong khi. Vi vay, dé gop phan 1am giam 6 nhiém moi truong va

tai sir dung nhitng chét phé thai, nghién ciru vé kha ning loai bo kim loai chi trong nude thai bang xi
tro da duoc thyuc hién. Trong nghién ciru ndy, anh huong cia céc diéu kién Ién kha nang hip phu chi
cua Xi tro dwoc xem xét bao gdm: thoi gian hap phu, ndng do chi ban dau, ham lwong xi tro, gia tri

pH ban dau. Két qua nghién ciiu cho thay, dung luong hép phu co xu hudng giam (tir 100% xudng
con 34,1%) khi tang nong do ion kim loai ban dau; va dung lugng hap phu chi tang khi ham lugng xi
tro tang tir 0,5g/1 1én dén 3g/l. Nong do chi sau hdp phu 1a 0,083 + 0,01mg/l, dat QCVN

40:2011/BTNMT.
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1 M¢ dau

Hién nay, nudc thai sinh hoat, nude thai cong nghiép, ndng
nghiép... khong duge xir Ii din dén viée tich tu trong nudc
mot lugng 16n kim loai ning, dac biét 1a chi, 1a mot van dé
dang lwu tam. Piéu nay gdy anh huéng tryc tiép toi suc
khoe con nguoi ciing nhu méi truedong sdng ty nhién. Hop
chat chi c6 thé hap thy qua duong n udng va the. Nhiém
doc chi s& gay hai dén cac chirc ning cua tri oc, than, gay
V0 sinh, sdy thai va tang huyét &p.

Nhitng nam gan day, xi tro - phé pham cua cac nha may
nhiét dién d6t than tro thanh méi quan tam Ién ddi véi cac
nha san xuit, nha quan Ii va cua ca cong ddng. Ca nudc b
20 nha may nhiét dién than, phat thai ra hon 20 trigu tan tro,
xi mdi nam. S6 liéu cua Bo Xay dung cho thiy, nam 2016,
chi tinh riéng lwong tro xi tich lily ctia cdc nha may nhiét
dién Ia 23 trigu tan, dy kién dén nam 2020 1a 109 trigu tan
va dén nam 2030 1a 422 triéu tan. Viéc tan dung tro xi nhiét
dién dé loai bo chi ciing duwoc xem la mot giai phap vira tai
sir dung phé pham vira xtr |i dugc kim loai nang trong nuéc
thai.

2 Vat liéu va phuong phap nghién cuau

2.1 Vit liéu nghién ctru

Xi tro ctia Nha may Nhiét di€én Duyén Hai 3.
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Nudce thai gia 1ap tir phong thi nghiém nganh Quan Ii Tai
nguyén va Mbi truong - Truong DH Nguyén Tat Thanh.

2.2 Phuong phap phan tich

2.2.1 Phuong phéap phd hap thu nguyén tor AAS[1]

Nghién ctu ndy st dung phuong phap AAS ding dé phan
tich ndng do ion kim loai nang Pb®* luc du va con lai trong
dung dich, dugc tién hanh trén thiét bi Perkin Elmer
AAB800, Trung tam phan tich va do dac moi trudng Phuong
Nam (s6 14, Puong sé 4, KDC Binh Hung, Binh Chanh,
TP.HCM).

2.2.2 Phuong phép kinh hién vi dién tir quét (SEM)[2]

SEM (scanning electron microscope) dugc ding dé xac dinh cau
trdic va hinh thai bé mat cua vat ligu. Trong nghién ctru nay, anh
SEM duoc chup trén may Model JSM-6600 (M) tai Vién Cong
nghé Hoa hoc (s6 1, Mac Binh Chi, Q1, Tp. HCM).

2.2.3 Phuong phéap phd tan sic ning lwrong (EDS)[2]

EDS la ki thuat dung dé phan tich thanh phan hoa hoc cua
mot vat ran dia vao viéc ghi lai phé tia X phét ra tir vat rin
do tuong tac vai cac birc xa (ma chii yéu 1a chum dién tir co
ning luong cao trong cac kinh hién vi dién ta). Trong
nghién ciu ndy, phuong phap phd tan sic ning lwong dugc
thuc hién tai Vién Cong nghé Héa Hoc (s6 1, Mac Pinh
Chi, Q1, Tp. Ho Chi Minh).

2.2.4 Phuong phap xac dinh dién tich bé mit riéng va 15
x6p (BET)[3]

https://doi.org/10.55401/7jvclnd4
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BET (Brunauer - Emmett - Teller) 1a phuong phap do hép
phu - giai hip phu dang nhiét khi nito, dwoc sir dung rong
rdi nhit dé xac dinh dién tich bé mat vat liéu. Phuong phap
phan tich bé mit BET duoc do dac tai Vién Céng nghé Hoa
hoc (s6 1, Mac Binh Chi, Q1, Tp. H6 Chi Minh).

2.3 Xay dung dudng dang nhiét hip phu

Nghién ctu nay s& xac dinh co ché hap phy ion kim loai
nang 1én xi tro phd hop voi thuyét Langmuir hay
Freundlich.

2.3.1 Mb hinh duong dang nhiét Langmuir[4-6]

Li thuyét Langmuir dya trén gia thuyét cua qua trinh hap phu
don 16p V6i sy tuong tac gitta cac phan tir chat hap phu. Qua
trinh hip phu di&n ra cu thé trén tam hip phu ciia chat hip phu.
M3i tam hip phu giit mot phan tir nhit dinh caa hop chat. Chit
hap phu c6 kha ning gidi han cho viéc hap phu ¢ trang thai can
bang. Piém bdo hoa da dat dugc thi khdng thé hip phu hon
duoc nita. Pudng dang nhiét hip phu cua Langmuir tuyén tinh
duoc trinh bay trong céng thic dudi day:

1 _ 1 1

e qm KpqmCe
Trong d6:
- 0. (mg/g): luong chat hap phu bi hdp phu ¢ trang thai can
bing

- Om (Mg/g): dung dich hip phu t6i da trén don 16p cia VLHP
- C. (mg/l): ndng @6 chat hap phu & trang théi can bang

- K¢ (I/mg): hang s6 Langmuir

2.3.2 M6 hinh duong déng nhiét Freundlich [4-6]

Puong ding nhiét Freundlich 1 mé hinh co ban duoc biét
dén nhiéu nhét cho hip phu da 16p. N6 dan dén mot phuong
trinh thuc nghiém md ta hé thong khong ddng nhat. Mo
hinh nay duoc &p dung dé hap phu trén bé mat khong dong
nhat véi su tuong tac gitta cac phan tir hap phu. Puong
dang nhiét hap phu cua Freundlich tuyén tinh duoc trinh
bay trong céng thirc dudi day:
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Trong do:

- Qe(mg/g): lugng chit hap phu bi hip phu & trang thai can
bing

- Co(mg/): ndng @ chat hip phu ¢ trang thai can bang

- Ke[(mg/g). (I/mg)": hang sé Freundlich

- 1/n: cudng @6 hap phu

2.4 Phuong phéap xir li s6 liéu

Théng ké va xir 1i s liéu bang phan mém Excel.

3 Két qua nghién cau va thao luan

3.1 Pac trung cua xi tro
3.1.1 SEM - EDS

JEOL
Hinh 3.1 SEM cua xi tro

15KV X1.,008

Anh SEM cho ta thiy duoc hinh thai cua tro bay, c6 thé
thdy rang xi tro Ia loai vat liéu khong dong nhat, cha yéu la
dang hinh cau.

Phé EDS cho thy cac nguyén té hién dién trong xi tro ban
dau gom C, O, Fe, Na, Mg, Al, Si, S, K, Ca. Sau qué trinh
phan ng, rd rang c6 su xuét hién caa chi (Pb) trong phd
nguyén t ciia xi tro, didu nay ching to chi da dwuoc hap phu
I&n xi tro.
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Hinh 1 Phé nguyén t6 ciia xi tro truéc (hinhtrai) va sau khi hip phu chi (hinhphai)

3.1.2BET
Két qua xac dinh cho thay dién tich bé mat riéng cua xi tro
trong nghién ctu ndy 1a 1,475m%*g. Mot vai nghién ciu

8.00 9.00 10.00

cling cho thay dién tich bé mat riéng cua xi tro dao dong
trong khoang 0,48 dén 3,82m?/g tly timng loai xi tro[7].

3.2 Anh huong cua cac diéu kién hap phu Ién kha ning hap
phu ion chi (Pb*) cua xi tro
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3.2.1 Anh huéng cua thoi gian hap phu

Anh huong cua thoi gian 1én qua trinh hap phu ion kim loai
nang (Pb?") duoc thuc hién bing cach hoa tron 3g/l vt liéu hép
phu (xi tro) v6i ndng do ion kim loai nang Pb* 13 100mg/l &
nhitng khoang thai gian khac nhau, tir 15 dén 90 phut, trong mi
truong trung tinh. Hinh 2 cho thiy anh huong cua thoi gian tiép
xtc Ién ti 1& phan tram hiéu qua xt Ii ion kim loai nang Pb** sir
dung chit hap phu (xi tro). Nhu c6 thé thiy, qua trinh hép phu
ion Pb* tang khi ting thoi gian tiép xuc va dat trang thai can
bang sau khi Iic 30 phit. lon Pb* ban du dugc hip phu rat
nhanh, khoang 82,4% sau 15 phdt. Tiép d6, qué trinh hap phu
cham lai tru6e khi dat dén muc béo hoa 99,9% & 30 phat. Téc
d6 hép phy ion Pb?" ban diu cao c6 thé do su khuéch tan dé
dang cua ion Pb** 1én bé& mat chét hip phu I6n va c6 kha ning bi
gii lai tai cAc tim hap phu cua vét liéu hap phu. Sau 15 - 30 phit
dAu, cac ion Pb?" bj giir lai d4ang ké trong nhitng 16 x5p hay trén
bé mat bén ngoai tra thanh rao can cho qua trinh tiép xdc giira
tam hip phu va c4c ion Pb* khéc, dan dén téc do hip phu cham
hon. Duya trén két qua ndy, cac thi nghiém hap phu tiép theo
duoc thuc hién trong thoi gian 1a 30 phut.
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Hinh 2 Anh huong ciia thoi gian hip phu Ién qué trinh hip phu
ion Pb%*

3.2.2 Anh huéng caa ndng do kim loai chi (Pb?*) ban dau
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Hinh 3 Anh hudng ctia ndng d6 ban dau 1én qua trinh hip phu
ion Pb*
Anh huong cua ndng do ion kim loai chi ban déu (dao dong tir
5mg/l &én 500mg/l) Ién hiéu qua xir Ii trén vat liéu hap phu xi
tro dugc trinh bay trong Hinh 4. C6 thé thiy, véi lidu lwong xi
tro cd dinh (3g/1), dung lugng hip phu ¢6 xu hudng giam khi
tang nong do ion kim loai ban dau, tir 100% xudng con
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34,1%, khi ndng d6 kim loai chi tang tir 5mg/I dén 500mg/!.
Diéu nay cho thiy ring, tai ndng do Pb?" ban dau thap, tam
hép phu c6 sin nhiéu nén dé dang bét giir cac ion Pb**. Khi
nong do chi trong dung dich ting 1én cao hon so véi kha
nang hap phu cua xi tro thi hidu qua ciing giam theo.

3.2.3 Anh huéng caa ham luong Xi tro
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Hinh 4 Anh huéng cua lidu luong xi tro 1&n qué trinh hip phu
ion Pb**

Anh huéng ciia ham lwong xi tro trén hiéu qua xi Ii ion kim
loai nang Pb?*" trong méi trudng nude duoc thé hién ¢ Hinh 5.
C6 thé thay hiéu qua xtr Ii ting dang ké khi ting ham lwong xi
tro. Vi ndng do chi ban dau 1a 100mg/1, khi tang lidu hegng xi
tro tir 0,5g/1 dén 4g/l, hiéu qua xu Ii Pb* tang tir 57% lén
99,9%. Dung lrong hip phu tang khi ting ham lwong xi tro tir
0,5g/1 dén 3g/l; khi sir dung 3g/l xi tro, ndng do chi sau hap
phu 1a 0,083 + 0,01mg/1, dat QCVN 40:2011/BTNMT[8]. Khi
tang luong Xi tro 1én dén 4g/I thi hiéu qua xir Ii chi tang nhe.
Diéu ndy c6 thé duoc giai thich rang chat hap phu (xi tro) cung
cap cac tam hap phu dé bét giir ion kim loai Pb**; nhung néu
voi ndng do kim loai ban dau cé dinh, viéc gia tang ham lugng
Xi tro s& lam thira cac tdm hip phu nén khi ting lidu Irong thi
hiéu qua xir I chi tang nhe.

3.2.4 Anh huéng cua gia tri pH ban dau
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Hinh 5 Anh huéng caa pH 1én qué trinh hp phy ion Pb?*

Anh huong caa pH 18n qua trinh hap phu ion kim loai Pb?* trén
xi tro dugc khao sét & diéu kién nhiét do phong, ndng d6 kim
loai nang Pb?* ban dau 1a 100mg/1, ham lwong xi tro la 3g/l va
thoi gian hip phu Ia 30 pht. Gié tri pH dugc diéu chinh tir 2
dén 10 bing cac dung dich NaOH 1M va HNO; 1M. Tir Hinh
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6, ta c6 thé thiy sau qué trinh hap phu, & tat ca cac ddy pH thi
nghiém, pH dung dich tang lén dang ké, vi du voi pH ban dau
la 6,28 + 0,15, pH sau hap phu la 9,94 + 0,05... Bdng thoi
hiéu qua xu 1i cling tang 1én khi pH tang. Diéu nay la do thanh
phan cua xi tro gdbm Ca, Mg, Fe, Na, K 1a nhiing kim loai
kiém, dong gop vao viéc tang pH dung dich.

3.3 Xay dung dudng dang nhiét hap phu

Trong khoang ndng d6 khao sét, két qua thuc nghiém va
tinh toan cho thiy co ché hap phu cua ion kim loai ning
Pb*" 1én xi tro phi hop vai thuyét hip phu cua Freundlich
Vai hé sé tuong quan cao R? = 0,9725, bén canh d6 phuong
trinh duong dang nhiét hap phu Langmuir, gia tri hé s6
turong quan R? [ 0,7305 khong tuong thich va thip hon so
Vi phuong trinh Freundlich. Két qua nay cho thiy cac dir
liéu thuc nghiém cho qué trinh hap phu ion Pb?" trén xi tro
phii hop véi mo hinh dang nhiét hip phu Freundlich (R? =
0,9725) chi ra sy hinh thanh hap phu da 16p, trén bé mat
khong ddng nhét. Céc thong s ciia mé hinh dang nhiét hap
phu Freundlich va Langmuir duoc trinh bay trong Bang 1.
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Hinh 6 Dudng déng nhiét hip phu ciia xi tro theo mé hinh
Freundlich

Béang 1 Cac thong s6 cua mé hinh déng nhiét hip phu Freundlich
va md hinh ding nhiét hip phu Langmuir

Puong dang nhigt Puong dang nhiét
Freundlich Langmuir
K 30,03 Om (Mg/qg) 54,05
1/n 0,121 K¢ (Vmg) 18,50
R’ 0,9725 R® 0,7305
RL 0,00054

4 Két luan va kién nghi

* Két luan

Qua céc két qua trén, co thé rat ra mot sé két luan sau:

— Anh huéng cua thoi gian hap phu: qua trinh hap phu
ion Pb?* tang khi tang thoi gian tiép xuc va dat trang thai
can bang sau khi lic 30 phat. lon Pb** ban dau dugc hip
phu rat nhanh, khoang 82,4% sau 15 phut, tiép d6, qua
trinh hap phu cham lai truéc khi dat dén mic bdo hoa
99,9% & 30 phiit.

— Anh huéng cua ndong do ion kim loai chi ban dau: C6
thé thay véi liéu lugng xi tro ¢ dinh (3g/1), dung lugng
hip phu c6 xu huéng giam khi ting ndng do ion kim loai
ban dau, tir 100% xubng con 34,1% khi ndng d6 kim loai
chi tang tir 5Smg/1 dén 500mg/I.

— Anh huéng cua ham lugng xi tro trén dung lugng hip
phu: V6i ndng do chi ban dau 1a 100mg/l, khi ting liéu
lugng xi tro tir 0,5g/1 dén 4g/1, dung lugng hap phu ting
tir 57% 1én 99,9%. Dung lwong hip phu ting khi ting
ham lugng xi tro tir 0,5g/1 dén 3g/l; khi str dung 3g/1 xi
tro, ndng do chi sau hip phu 1a 0,083 + 0,01mg/l, dat
QCVN 40:2011/BTNMT. Khi ting lwong xi tro 1én dén
4g/1 thi dung lugng hap phu chi ting nhe.

— Anh huong cia pH 1én qué trinh hap phy ion kim loai
Pb?* trén xi tro: ta c6 thé thdy sau qua trinh hap phu, &
tat ca cac ddy pH thi nghiém, pH dung dich ting Ién
dang ké, hidu qua xu li ciing tang 1én khi pH ting.

— Trong khoang nong dé khao sat, dwdong can bing
dang nhiét tuan theo thuyét hap phu cia Freundlich.

* Kién nghi

— Can bién tinh xi tro dé tang dién tich bé mat riéng cua
Xi tro, nham tang hiéu qua cua qua trinh hap phu

— Hudng nghién ctu tiép theo: Tiép tuc tién hanh khao
sat hap phu trén cac ion kim loai ning khac nhu Cu?",
Zn* .. Pé tir d6 st dung xi tro xu i nudc thai kim loai
nang trong céng nghiép.

Loi cam on .
Nghién ctru nay dugc tai trg boi Qui phat trién Khoa hoc va
Cong nghé NTTU, ma sé dé tai 2018.01.53/HD-KHCN
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Effects of some conditions on lead removal ability in wastewater using fly ash
Diep Thi Hong Le", Vu Thi Thanh Tuyen

Faculty of Chemical Engineering & Food Technology, Nguyen Tat Thanh University
“lthdiep@ntt.edu.vn

Abstract Lead is a highly toxic metal and is harmful to humans, plants and animals. Fly ash is one of the solid wastes
generated during coal burning by thermal power plants and is a source of pollution for soil, water and air. Therefore, in order
to reduce environmental pollution and reuse waste materials, research on the ability to remove lead metal in wastewater by
fly ash has been done. In this study, the effects of conditions on lead adsorption capacity of fly ash are considered, including:
adsorption time, initial lead concentration, fly ash dose, and initial pH value. The results showed that adsorption capacity
tended to decrease when increasing the initial metal ion concentration, from 100% to 34.1% when the lead concentration
increased from 5mg/l to 500mg/l, and lead adsorption capacity increased when increasing fly ash doses from 0.5¢g/1 to 3g/l.
The concentration of lead after adsorption is 0.083 £ 0.01mg/l, reaching QCVN 40: 2011 / BTNMT.

Keywords adsorption, lead, fly ash, wastewater
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