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TOM TAT

Nghién ctu xtr ly nudc thai chi gid dinh véi ndng dé ban dau dugc c6 dinh tai 30 ppm va vat liéu
nghién cdu, than bién tinh dugc diéu ché tir vo hat Mac-ca da dugc hoat hod bang cach nung, va
cudi cung bién tinh than vai tdc nhan HyO,. Than dugc bién tinh bang cach ngam lac than trong
dung dich H,O; 25% trong 48 gid. K&t qua than sau khi bién tinh cho két qua hdp phu dat 266,26
ma/g, két qua nghién ctiu cho thay cé su tuong dong véi mot sé nghién clu trudc day. Mat khac
khi phan tich phd héng ngoai clia than, két qua do phd FT-IR cho théy vt liéu than sau khi bién
tinh cé sy hién dién ctia mot s6 nhom chiic dat trung nhu OH-, C-O, C=0, C-N, cac nhdm chirc ¢
kha nang tham gia vao qua trinh hdp phu kim loai nang trong nudc thai. Khi quan sat anh SEM, két
qua anh cda vat liéu cho thdy bé mat vat liéu go ghé, co nhiéu 16 réng va nhiéu kich thudt khac
nhau dugc phan b déu trén bé mat. Tu két qua &nh SEM va két qua do phd FT-IR cho thdy vat liéu
c6 kha nang hép phu kim loai nang bang nhiéu co ché vat ly va hod hoc. That vay, khi nghién ctu
Ung dung vat liéu vao xt ly kim loai ndng chi trong nudc thai gia dinh, két qua nghién cu cho thay
hiéu xuat xt ly chi dat 94,05% khi khao sat & cing diéu kién t6i uu tai pH = 6 vdi liéu luong 0,4 g/L
va va thai gian 60 phut. Qua d6i chiing cho théy két qua nghién ctu cé su tuong dong vai mét
s6 két qua nghién cu trude day, tir d6 co thé khdng dinh vat liéu than bién tinh cé kha nang tng
dung xt ly Pb (Il) trong nudc thai.

Tu khoa: Hap phu, than bién tinh, vé Mac-ca, chi

GIGI THIEU

Céc ion kim loai ning nhu Pb>*+, Cd**, Cu*, Ni2*,
CrF gay doc hai d6i v6i thuc vat, dong vét va con
ngudi vi tac dong tich liy va can thiép cua ching vé
chtic niang héa hoc, sinh hoc d6i véi t€ bao thong qua
nhiéu con dudng xam nhép khac nhau. Cung véi sy
phét trién nhanh chéng ctia cic nganh cong nghiép,
nudce bi 6 nhiém bai kim loai ning nghiém trong hon
nhiéu. Do d4, viéc loai bd cac ion kim loai ning ti
nudc da tré thanh cht dé quan trong '

Kim loai chi gay doc hai d6i véi stic khoe con ngudi
néu c6 liéu lugng dang ké trong co thé. Chi phét sinh
ti cac ngudn nhu 10 luyén chi, thudc tri sau, san xudt
6ng nudc, nhya, son, pin chi?. Viéc loai bo cic chit
kim loai doc hai Pb (II), Cu (II), Mn (II), Hg (IT) khoi
nudce da duge nghién ctiu bang céch st dung céc chit
h4p phu nhu than hoat tinh va bentonite 2.

Than hoat tinh duogc biét dén 1a mdot vat liéu c6 kha
nang hap phu cao va dugc ting dung trong nhiéu linh
vic xt ly nuéc 34 Kha nang hép phu cta than hoat
tinh thudng chiu anh hudng baéi nhiéu yéu té6 nhu
dic diém két cdu, nhém chiic bé mit®, dién tich bé
mit, ham lugng tro,... . Theo cac két qua nghién ciu
trudc day’~?, trong vé Mic-ca cé nhiéu tinh niang hip

dan d€ lam nén than hoat tinh nhu ham lugng Car-
bon (47 - 49%) cao hon lugng Carbon c6 trong tre
(45,53%) 10 va tuong duong véi lugng Carbon trong
géo diia 48,63% 0.

Do d6 trong nghién ctiu nay, than bién tinh sinh hoc
dugc lam ti vo Mac-ca theo phuong phép héa hoc st
dung tdc nhan H, O, d€ kich hoat. Bén canh d96, than
bién tinh sinh hoc dugc nghién ctiu khao sat kha ning
hép phu ctia chi trong nuéc thai gia dinh.

PHUONG PHAP THUC NGHIEM
Nguyén liéu
« Dditugng nghién ctiu: Chi gia dinh (Pb(NO3),,
Trung Qudc) c6 néng d6 30ppm.
o Hoéa chét nghién ctiu: HpO, (Trung Qudc,
30%), HNO3 0,1 mol/L (Trung Qudéc), NaOH
0,1 mol/L (Trung Qudc).
o Vit liéu nghién cdu: Vo hat Méc-ca dugc thu
hoach tai tinh Lam Poéng, Viét Nam.
o Thiét bi nghién ctiu: Mdy lic ngang IKA (Trung
Qudc).

Trich dan bai bao nay: Trung D M, Tram N T T. Nghién citu than bién tinh tif vé hat mac-ca st dung tac
nhéan H,0; ting dung xir ly chi trong nudc thai gia dinh. Sci. Tech. Dev. J. - Sci. Earth Environ.; 4(2):231-

239.
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Phuong phap thuc nghiém

Thi nghiém 1: Diéu ché than bién tinh bdng
tdc nhdn héa hoc H202 tur than héa vé hat
Mdc-ca

Tién hanh thi nghiém:

« Theo Nguyén Van Huong (2017), nong d6 dung
dich HyO; dugc khdo sit 1a 20% véi thoi gian
bién tinh trong 12h. Vay chon ndng d¢ bién tinh
tang dan tu 5 - 30% va thoi gian khdo sét tit Oh
-48h'!.

« Theo tac giad Haiyan Zhang va c{ng sy, thoi gian
khdo sat tii Oh - 48h. Vay chon thoi gian khao
sét tit Oh — 48h véi cac budc nhiy (A= 6h) 12,

Than bién tinh dugc diéu ché sé dugc thi do hdp phu
Methylene Blue d€ chon ra than bién tinh t6t nhat.
Céc thi nghiém dugc thuc hién 1dp lai 3 1an.

Thinghiém 2: Khdo sdt khad ndng xi li Pb
Tién hanh thi nghiém:

o Theo tac gia Kaan Yetilmezsoy (2007) thuc hién
khdo sat kha ndng xti ly Pb (II) & cac nong d¢ lan
lugt 5, 30, 50, 100 ppm 1. VayIya chon néng do
6 30ppm.

« Theo tac gia Imamoglu khao sat pH xt Iy Pb (II)
GcicpH?2,3,4,5,6,7 14, Vay lya chon pH khao
sat kha xt ly Pb (II) cta vat liéu than bién tinh
ti2-7.

« Téc gia Imamoglu khao sat liéu lugng xt ly Pb
(II) & cac miic 0,1; 0,2; 0,3; 0,4; 0,5 g/L. Vay liéu
lugng xti Iy ctia vét liéu than bién tinh dugc khao
sét ti1 0,1 - 0,5 g/L 14,

o Tac gia Sumra Naeem khao sit thai gian xi ly
Pb ctia than bién tinh dugc khéo sat tti 0, 20, 40,
60, 80, 100, 120 phut '°.

Céc thi nghiém dugc thuc hién 1dp lai 3 14n.

Cac phuong phap danh gia

« Xéc dinh pH dugc do truc tiép bing may do pH
Mettler Toledo (2017).

o Xéc dinh chi s6 hdp phu Methylenee Blue theo
tiéu chudn GB/T 12496.10 — 1999.

o Xéc dinh chi bang phuong phép tric phd hip
thu nguyén t ngon ltia theo TCVN 6193:1996.

« Phuong phap do kich thudc hat va quan sat bé
mat SEM (Scanning Electron microscope).

« Phé hdp thu hong ngoai xéc dinh nhém chiic
trong phén ti FT - IR (Fourier Transformation
Infrared Spectrometer).
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KET QUA VA THAO LUAN

K&t qua diéu ché than bién tinh tirthan héa
v6 Mac-ca

Khdo sdt néng dé thich hop anh huéng dén
quad trinh bién tinh

Két qua nghién ctiu ti Hinh 1 cho théy trong khoang
nong d6 tang dan tii 5 - 30% va thoi gian lac trong
12h 112 @ hdp phu MB dat cao nhét dat tai néng do
toi uu 25% véi 226,81 mg MB/g than.

Két qua nghién ctiu diéu ché than bién tinh véi tic
nhan H,O; c6 kha nang hép phu cao hon so véi mot
s6 két qua nghién ctu ctia Hameed, B.H., et al.'°,
nghién ctu st dung vo toi d€ hdp phu mau MB dat
hiéu qua 82,64 mg/g; két qua nghién ciu ctia Ud-
din, M.T.'7 st dung 14 tra da dat dugc d¢ hdp phy la
85,16 mg/g, ngoai ra két qua nghién ctiu ctia Vadive-
lan, V.8 vé vo trdu dat 40,59 mg/g va két qua nghién
cliu ctia Annadurai, G.'° vé kha nang hdp phu MB
ctia vo cam dat 18,6 mg/g hay két qua nghién ctiu ctia
tac gid Janos, P.20 vé vat liéu tro bay dat 75,52 mg/g.
Vay két qua nghién ctiu xdc dinh néng do tai 25% 1a
nodng do tdi uu dé dat dugc d6 hdp phu MB ctia than
bién tinh t6t nhat. Nhung d€ diéu ché ra than bién
tinh c6 kha nang hdp phu tét nhit can tiép tuc khao
sat vé thoi gian ngadm lic cho qua trinh bién tinh than
béng tdc nhan H,O;.

Khdo sdt thoi gian phan iing dnh huéng dén
qud trinh bién tinh

Két qua nghién ctiu tit Hinh 2 khéo s4t thoi gian ngdm
lac trong khoang thoi gian tli 0 dén 48h (A = 6h) 1% &
ndng d6 t6i uu cho thdy do hdp phu ban dau 13 190,33
mg/g (tai thoi gian Oh), dat muic t6i uu & 266,26 mg/g
(tai thoi gian 48h).

Két qua nghién ctiu nay, ¢ kha nang hip phu cao hon
s0 v6i két qua nghién ctiu clia San Miguel et al.?!, st
dung than hoat tinh diéu ché tii phé phim cao su dé
loai bd MB ra khoi dung dich nudéc va kha ning hép
phu ctia than hoat tinh nay dugc béo cdo 1a 49mg/g;
két qua nghién ctu Kavitha, D.?? da nghién ctiu thanh
cong kha ning hip phu MB ctia than thach anh va d¢
hép phu dat 5,87 mg/g hay theo két qua nghién ctu
ctia Han, R. 2% béo céo vé vo nga c6¢ dat d hip phu téi
da 1 26,3 mg/g va trong nim 2007, tac gia Han, R.%*
da nghién ctiu thanh cong vé kha ndng hip phu ctiala
cay phoenix c6 d¢ hdp phu lén t6i 89,7 mg/g; theo béo
c4o nghién ctu clia Dogan, M.%° vé kha ning loai bo
mau MB ctia vo Hazelnut dat 38,22 mg/g.

Vay than bién tinh ti tac nhan H,O, cho thdy két
qua nghién ctu kha ning hdp phu mau MB dat 266,26
mg/g tai nong do 25% va thaoi gian 48h. D€ dénh gia
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Ket qua khao sat nong do
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Hinh 1: Két qua xac dinh néng do t6i uu theo dé hap phu Methylen Blue
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Hinh 2: Két qua khao sat thi gian ngam H,0, theo dé hap phu MB

kha ning hép phu Pb ctia than bién tinh cin phén tich
gian d6 FT - IR va SEM nhdm xdc dinh cdc nhém
chtic chiia trong vat liéu va bé mat vat liéu.

Két qud phadn tich anh SEM

Theo két qua nghién ctiu tii Hinh 3(a), (b) cho thdy
cdu trac bé mit cua than sau khi dugc nung béng
phuong phép yém khi hinh thanh nhiing 16 rong thua
thét va phan b6 khong déu, diéu nay cho thdy bé mit
con tho, chua dugc xu ly.

Theo két qua nghién ctiu nay cho thiy vat kiéu than
sau khi dugc bién tinh bing H> O, theo phuong phap
ngam tdm da dat dugc nhiéu 16 rong cé kich thudc
tuong dong nhau, phin b6 déu trén bé mit dugc thé
tai Hinh 3 (c), (d) bé mit trd nén g6 ghé, hinh thanh

mot lugng 16 rdng nhét dinh trén bé mét do tic dong
ti ndng d¢ va thoi gian ngdm tdm.

Theo mot s6 nghién ctiu trude day nhu trong bdo cdo
nghién ctiu ctia Cafer Saka?® vé than hoat tinh bing
ZnCl, hodc két qua nghién ctu st dung TiO, d€lam
chét hoat héa trong than hoat tinh 7, ngoai ra két qua
nghién ctiu ctia Chen et al. ?® st dung chit hoat héa
Axit Citric cho thdy than hoat tinh dugc nghién ctiu
trong bai nay c6 su tuong dong vé ciu tric bé mat.
Chat hoat dong bé mit dugc hdp phu trén bé mat than
hoat tinh da thay d6i tinh chit bé mit caa than hoat
tinh ti ky nuéc thanh va nudc va tré nén tiéu cyc hon
dén dén sy gia ting hip phu Pb?’.

Qua két qua nghién ctiu trén cho thdy, vat liéu than
bién tinh dugc diéu ché tit vo hat Mic-ca vé6i tdc nhan
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Hinh 3: Anh chup SEM ctia vat liéu. (a), (b): Vat liéu than Mdc-ca; (c), (d): Vat liéu than Mdc-ca duoc bién tinh béng

H,0,

hoéa hoc HyO; ¢6 nhiéu 16 réng va phan b déu trén
bé mat vat liéu tuong dong véi cac nghién ciiu vé than
hoat tinh khéc.

Két qua phan tich gidn dé FT - IR

Két qua phan tich gian d6 FT-IR (Hinh 4) ctia than
bién tinh bang tdc nhan HyO; cho thdy trong than
bién tinh nay chita nhiéu nhém chitc dic trung tuong
tng v6i nhiéu budc séng dao ddng nhu tai budc song
3348,21 cm~! day Ia peak dao déng cho nhém ~OH
polyphenolic®®. Tai cic peak dao dong trong budc
song 1679,48 cm~! chung dai dién cho cac nhém
chtic ca rboxyl (C=0) dugc tao ra trong qua trinh oxy
héa than, diéu nay cho thdy day 1a nhém chic tao
ra tim hoat dong c6 thé tham gia vao qua trinh hép
phu trong nudc, day dugc cho la nhém chiic c6 kha
néang hép thu t6t nhat cac chit 6 nhiém trong ngudén
nuéc>3? tit polyphenol nhu catechin gallate (CG),
epicatechin gallate (ECG), epi-gallocatechin (EGC),
epigallocatechin gallate (EGCG) va gallocatechin gal-
late (GCG) hodc nhém chiic carbonat [30]. Tai peak
budc séng nhu 1154,63 cm~! 1a sy chi thi cia nhém
lién két don C-O [30], ngoai ra budc séng tai 1076,02
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cm~! ciing chi thi cho sy rung dong ctia nhém C-
N trong amin aliphatic hodc trong alcohol hay phe-
nol [30]. Bén canh d6 con mot s6 dao dong tai budc
song 2846,7 cm~! va 2875,1 cm~! 1a dao dong dic
trung cho lién két ctia nhém chtic C-H trong nhém
N-CH3s; hay tai budc séng 866,846 cm~! dai dién dic

trung cho lién két C-H (hydrogen thom) 3.

Két qua khao sat kha nang xtt 1y Pb (11) bang
vat liéu than bién tinh H202

Két quad khado sdt pH anh hudng dén qud trinh
xurly

Két qua nghién ctiu khdo sat kha nang xti Iy Pb (II) ctia
vétliéu theo Hinh 5 cho théy véi khoang pH dao dong
tli 2 — 7' hiéu sudt xt ly dat cao nhét trong khoang
pH = 6 - 7 va dat thdp nhat (84,23%) tai pH = 2. Theo
béo céo két qua nghién ctiu ctia Naeem, S. ' hi¢u sudt
dat cao nhit tai pH = 6. Qua do, ta thdy khoang gid tri
pH = 6 1a khoang pH phu hgp va tuong dong véi két
qua nghién ctiu clia Naeem, S.1°.

Két qua nghién ctiu thu dugc c6 kha ning xt ly cao
hon so v6i cdc nghién ctiu khdc nhu két qua nghién
ctuxt ly Pb (II) bang cac hat Al O3 siéu nhd cho thdy
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Hinh 5: Két qua xac dinh su anh hudng ctia pH 1én hiéu suat xt ly Pb (1)

tai pH = 6, hiéu sudt loai bo Pb (II) chi dat 80%, so
sanh két qua véi két qua nghién ctiu ciia Imamoglu,
M. !* kha ning hip phu ctia than hoat tinh tli vo ciy
phi d6i véi Pb (II) tai pH = 6, hiéu suét xti Iy cta than
céy phi dat 80% xu ly Pb (II).

Két qua nghién ctiu cho thdy than bién tinh H,O,
dugc diéu ché tit vo Mac-ca ¢ kha nang xu ly Pb (II)
tot tai khodng pH = 6.

Két qua khdo sdt liéu lugng anh huéng dén
quad trinh xa ly

Két qua khéo sat liéu lugng dugc thé hién tai Hinh 6
cho thdy tai liéu lugng 0,4 g/L 1a lugng phit hgp nhit
dé xti ly Pb (II) vé6i hiéu sudt dat t6i 94,30%. Theo két
qua nghién ctiu Kwaghger, A.J.S.3*, kich c¢&16 rong va
lugng than 1a hai yéu t§ anh hudng ding ké dén kha
néng hép thu. Bing cich 1am tang s6 lugng dién tich
bé mét hip phu thi kha ning hép thu dugc ting ding
ké.

So v6i két qua nghién ctu clia Kaan Yetilmezsoy '
cho thdy sau khi xti 1y hiéu suét xt ly Pb (II) tii vo qua
hoé tran dat 93,2% & liéu lugng 1,0 g/L v6i ndng do
Pb (II) 30 ppm. Theo két qua ctia Oyedeji O. Abdul-
rasaq*°, chi dat 85,0% khi stt dung véi vé dita. Diéu
nay chting minh rang than bién tinh dugc nghién ctu
trong bai nay c6 kha ning xt Iy Pb (II) rat tot.

Két qua nay cho thdy dién tich bé mit ting lén khi
tang liéu lugng va tli d6 tang vi tri lién két véi cac chat
6 nhiém nhiéu hon két qua nghién ctu ctia Vinod,
V.T.P.3®, Theo két qua nghién cdu ctia Saifuddin’”
cho thdy sau khi xudt hién mot liéu lugng chét hap
thu nhat dinh thi s6 lugng ion gin véi chit hip phu
va lugng ion ty do bén ngoai van khong thay d6i ké ca
khi bg sung thém lugng chat hip phu.

Vay than bién tinh bang tdc nhan oxy héa H,O, ¢6
kha ning xti ly Pb (II) t6t nhat & khodng pH = 6, liéu
luong xi ly mau 1a 0,4 g/L véi thoi gian xt ly dugc
nghién ctu nhu sau.
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Két qua khao sat liéu lwgng xir ly Pb
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Hinh 6: K&t qua khao sat anh hudng ctia liéu lugng lén hiéu suat xdr ly Pb (Il)

Két qua khdo sdt thoi gian anh huéng dén
qud trinh xcr ly Pb (1I)

Két qua khao sat thoi gian dugc thé hién tai Hinh 7
cho théy tai thoi gian tii 0 - 120 phut (A = 20 phat),
tai cac diéu kién t6i wu cho thdy hiéu sudt xt Iy ban
dau 94,05% (& t = 60 phut) va dat muic hiéu sult xt ly
t6t nhat 95,07% (& t = 120 phuit).

So v6i mét s6 nghién citu trude day nhu két qua
nghién ctiu ctia Dowlatshahi et al.3® cho thdy sau
60 phat xd ly, hiéu sudt xt ly Pb ctia than bién
tinh H3PO4 dat 40%. Theo két qua nghién ctu cua
Yetilmezsoy, K. hiéu qua xit Iy Pb (IT) sau 60 phut
ctia v qua ho tran dat 93,2%.

Két qua nghién ctiu xac dinh tai pH = 6, liéu lugng
0,4 g/L va thdi gian xt ly 60 phut 1a cac di€u kién t6i
uu dé xtt Iy Pb (II). Qua d6 cho thay than bién tinh
H,0; dugc nghién ctiu diéu ché tit vo hat Méc-ca ¢
kha nang xt Iy Pb (II) trong nudc rét tot.

KET LUAN

Két qua nghién ctu cho thdy vat liéu than bién tinh
sinh hoc dugc diéu ché thanh cong tit phé phdm nong
nghiép 13 vo6 Méc-ca da dugc than hoéa va bién tinh
béng phuong phdp hoa hoc sti dung téc nhan hoéa hoc
H,0; v6i cac diéu kién bién tinh t8i uu nhu ndng do
H,0; 25% véi thoi gian ngam ldc 48h, kha ning xt Iy
v6i do hiap phu MB dat 266,26 mg/g.

Két qua xdc dinh ba yéu t6 anh hudng 1én hiéu sudt
cho théy tai pH = 6 vdi liéu lugng than thich hop la
0,4 g/L trong 60 phut c6 thé xu Iy dat hiéu sudt 94,05%
dai v6i nudce thai Pb (II) ¢6 ndng do 30 ppm.

XUNG DOT LO1iCH

Céc tac gia xac nhan hoan toan khong c6 xung dot vé
quyén lgi.
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Tac gid Pao Minh Trung la tic gia chinh, tdc gid cha
tri diéu hanh nhom nghién ciiu va lién hé gai bai. Tac
gid Nguyén Thi Thanh Trdm tham gia qud trinh thi
nghiém va viét bao.

DANH MUC TU VIET TAT

FT-IR: Fourier Transformation Infrared Spectrome-
ter

MB: Methylene Blue

SEM: Scanning Electron microscope
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Researching carbon varieties from season-caused shell for use of
H,O, properties to treat lead

Dao Minh Trung®, Nguyen Thi Thanh Tram

[
AN ABSTRACT
N B The study assumes lead wastewater treatment with initial concentration fixed at 30 ppm and re-
i " search material, denatured coal prepared from macadamia seed shell activated by heating, and
Use your smartphone to scan this finally variable Coal calculation with HyO, agent. The coal was modified by soaking coal in 25%
QR code and download this article H» O, solution for 48 hours. Coal after denatured for adsorption results reached 266.26 mg/g, the

research results show similarities with some previous studies. On the other hand, when analyz-
ing the infrared spectrum of coal, the FT-IR spectroscopic results showed that after denatured coal,
there were some functional groups such as OH-, C-O, C=0, C-N, functional groups capable of par-
ticipating in the adsorption of heavy metals in wastewater. When observing the SEM image, the
photo results of the material show that the surface of the material is rough, with many pores and
different sizes evenly distributed on the surface. From SEM image results and FT-IR spectroscopy
results show that the material has the ability to adsorb heavy metals by many physical and chem-
ical mechanisms. Indeed, when researching the application of materials to the treatment of lead
heavy metals in presumptive wastewater, the research results show that lead treatment efficiency
reaches 94.05% when surveyed at the same optimal conditions at pH = 6 with dose of 0.4 g/L and
duration of 60 minutes. The control shows that the study results are similar to some previous re-
search results, from which it can be confirmed that the modified coal material is capable of Pb (Il)
treatment in wastewater.
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