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Tom tat

Hién nay vat liéu xu Iy nudc duoc ung dung rong rdi trong nudc va quéc té, do do
itng dung vat liéu xir Iy nuéc tie cdc phé pham trong qud trinh san xudt cong nghiép la
huéng di ngay cang dwoce quan tam. Vé hat mdc ca dwoce ché tao thanh vt lidu xi 1y
nude dwoc nghién ciru dé khao sdt kha ndang xir Iy mau trong nwée thai gia dinh dwoc
dé xudt nghién ciru. Két qua khao sdt cho thdy ¢ diéu kién phix hop twong img pH = 8,
liéu lwong 0.9g/L va thoi gian xir 1y 60 phit, vét liéu than nano than macadamia bién
tinh bang Hy0; két hop nZVI cho két qud xir Iy Methylene Orange tot nhdt dat 59.96
mg/g dung lirong hdp phu tiong iing dé mau ban dau 474.67 Pt-Co. Két qua khdo sat
cho thdy tim nang ciia vt liéu, c6 thé iing dung vao cong nghé xir Iy mede va nude thdi.
Tir khéa: hap phy mau Methylen Orange, than bién tinh két hop véi sdt, vé mdc ca
Abstract

SURVEY OF ABILITY OF TREATMENT METHYLENE ORANGE COLOR
BY NANO CARBON MODIFIED MACADAMIA WITH H,0, COMBINED
nZVl

Currently, water treatment materials are widely applied domesticly and
internationally, so the application of water treatment materials from wastes in the industrial
production process is an increasingly interested direction. Macadamia bead shells are
made into water treatment materials that are studied to survey the color treatment capacity
in the hypothetical wastewater researched. The survey results showed that under the
corresponding conditions of pH = 8, dosage of 0.9g/L and processing time of 60 minutes,
nano-coal material than macadamia cheated by H,O, combined nzVI for the best
Methylene Orange treatment result reached 59.96 mg/g of sub-capacity corresponding to
the initial color temperature of 474.67 Pt-Co. The survey results showed that the capacity
of the material, which can be applied to water and wastewater treatment technology.
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1. Giéi thiéu

Trong nhitng nam gan day, hat méc ca dang dugc trong kha phd bién & ving Tay
Bic va Tay Nguyén, Viét Nam. Theo cong trinh nghién ctru [2] cho thay véi kha ning
thu hoach hang ndm thi mdi tan c¢6 thé thai ra t6i 70 — 77% 14 vo. Phan 16n vo duoc coi
12 mot phé pham thai bo, chi mot sd it duge ding lam nhién lidu dét [3], [4]. Theo két
qua nghién ctru [5], [6], [7] cho thiy trong vé mic ca ¢6 nhiéu tinh ning hap dan dé lam
nén than hoat tinh nhu ham luwong Carbon (47-49%) cao hon lugng carbon c6 trong tre
(45.53%) [8] va twong duong véi lugng Carbon trong gao dira 48.63% [8]. Ngoai ra
trong vo con chira ham lugng oxi 46.52%, hydro 6.10%, nito 0.36% va ham lugng tro
tuong ddi thap chi 0.22% [5], diéu nay cho thay hat méc ca c6 tiém ning tro thanh than
hoat tinh nh¢ nhiing déac tinh néu trén.

Than hoat tinh duogc biét dén 1a mot vat liéu c¢6 kha nang hép phu cao va dugc Ung
dung trong nhiéu linh vuc xt 1y nudc [9], [10]. Kha ning hap phu cia than hoat tinh
thudng chiu anh huéng boi nhiéu yéu td nhu dic diém két ciu, nhém chirc bé mat [11],
dién tich bé mat, ham luong tro... [12]. Trén thuc té, dé san xuat ra than hoat tinh nguoi
ta thuong sir dung 2 ngudn chinh 14 than va phé phdm nong nghiép bao gdm than gio
dira [13], v trau [14], than tre [15].

Nudc thai nganh cong nghiép dét nhudém cé chtra nhiéu chat giy 6 nhiém duoc
thai ra & giai doan nhudém [16]. Nudc thai c6 dd mau cao [17], [18], [19]. Cho thiy do
mau c6 kha ning 1am can trd anh sang va 1am cham cac qua trinh quang hop, gy trc ché
su phét trién va sinh san ciia sinh vét ciing nhu c6 khuynh huéng tao ra céc ion kim loai
gay doc cho vi sinh vat trong nudc. Do d6, viée x4 thai truc tiép vao cac ving nhu song,
hd gy anh hudng truc tiép dén hé sinh thai, cudc séng ciia nhitng ngudi dan & cic ving
lan can [17]. Vi vay trong nghién ciru nay, than bién tinh sinh hoc dugc lam tir vo mac
ca theo phuong phap hoa hoc sir dung tac nhan H,0, két hop vai sat hoa tri 0 dé kich
hoat. Bén canh d6 dwoc nghién ctru khao sat kha ning hip phu ciia mau Methylen
Orange trong nudc thai dét nhuom.

2. Thue nghiém

Nguyén ligu va thiét bi

— Methyllen Orange (C14H1sN3NaO3S) ¢ nong d6 70mg/L (twong tng 474.67 Pt-
Co dugc xac dinh theo TCVN 6185:2005). Na;HPO,.12H,0 (Trung Qudc, 98%),
KH,PO, (Trung Qudc, 98%), H,0, (Trung Qudc, 30%), HCI 1IN, NaOH 1IN (Trung
Quéc), FeS04.7H,0 (Trung Qudc) va FeCl3.6H,0 (Trung Quéc). Vo hat méc ca dugc
thu hoach tai tinh Lam Dong, Viét Nam.

— May lic ngang IKA, May U-VIS, May Khuiy, May pH.

Phwong phap thwc nghiém

— No6i dung 1: Diéu ché nano than tir tinh tir than Maccadamia [20], [21], [23], [24]

— Noi dung 2: Nano than két hop véi sit hoa tri zero [25], [26], [27], [28], [29], [30]
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—Noi dung 3: Khdo sat kha nang xur 1y mau.

Dung than nano bién tinh H,0, (duoc diéu ché theo phuong phap hoa hoc) két
hop véi sat hoa tri 0 dé khao sat mau MO theo cac budc sau:

— Nudc thai gia dinh dung than bién tinh két hop véi sit 0 dé khao sat pH bang
cach do d6 mau khao sat pH= (2-10) va s& chon ra pH t6i vu.

— Sau khi ¢6 pH tdi vu tiép dén s& khao sat lidu lugng bang cach do d6 mau MO
khao sat ¢ liéu luong tir ( 0.1g/1-1.2g/1) va chon ra mét lidu luong tét nhat dé tiép tuc xur
1y thoi gian.

— Cudi cung 1a khao sat thoi gian bang cach do d6 mau MO khao sat thoi gian tir
( 0-120 phut) va chon ra thoi gian t6i wu nhat.
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Hinh 1. So do bé tri thi nghiém khdo sét kha nang xir Iy mau Methylene Orange

63



https://doi.org/10.37550/tdmu.V]S/2020.06.096

Cac phwong phdp danh gida

— Xac dinh pH dugc do tryuc tiép bang may do pH Mettler Toledo (2017).

— Xéac dinh d6 mau theo TCVN 6185:2005.

— Xac dinh nhém chic trong phan tir bang phwong phap phd hap thu héng ngoai
FT-IR (Fourier Transformation Infrared Spectrometer).

— Xac dinh chi s hap phu Methylen Orange theo tiéu chuan GB/T 12496.10 —
1999.

3. Két qua va thao luan
3.1. Két qud phan tich éanh FT-IR
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Hinh 2. Gidn do FT — IR cia vt liéu than bién tinh

Két qua phan tich gian do FT-IR cua than bién tinh bang tic nhan H,0, két hop
v6i sit hoa tri 0 cho thdy trong than bién tinh ndy chta nhiéu nhém chirc dic trung
trong tng v4i nhidu bude song dao dong nhu tai budc song 3348.21 cm-1 day 14 peak
dao dong cho nhom —OH polyphenolic [36]. Tai cac peak dao dong trong budc song
1679.48 cm-1, chung dai dién cho cac nhom chirc carboxyl (C=0) dugc tao ra trong qua
trinh oxy hoa than, diéu nay cho thdy day 1a nhom chirc tao ra tdm hoat dong co thé
tham gia vao qua trinh hdp phu mau trong nuéc, day duge cho 1a nhém chirc co kha
nang hip thy tot nhit cac chat 6 nhiém trong ngudn nudc [37], [38] tir polyphenol nhu
catechin gallate (CG), epicatechin gallate (ECG), epi-gallocatechin (EGC),
epigallocatechin gallate (EGCG) va gallocatechin gallate (GCG) hodac nhom chirc
carbonat [36]. Tai peak budc song nhu 1154.63 cm-1 13 sy chi thi cia nhém lién két don
C—O [36], ngoai ra budc song tai 1076.02 cm-1 cling chi thi cho sy rung dong cua nhom
C—N trong amin aliphatic hodc trong alcohol hay phenol [36]. Bén canh d6 con mot sd
dao dong tai budc song 2846.7 cm-1 va 2875.1 cm-1 1a dao dong dic trung cho lién két
cta nhom chire C—H trong nhdm N-CH3; hay tai budc song 866.846cm-1 dai dién dic
trung cho lién két C—H (hydrogen thom) [39].
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Két qua chup cho thay xuat hién nhiéu lién két —OH, -C=0 c4c lién két nay duoc
gia thiét 13 do trén bé mit than oxi héa cd ton tai nhém chirc —COOH cua axit
cacboxylic dugc tao ra trong qua trinh oxi hoa than, 1a nhém chuc tao ra cac tdm hoat
dong co thé tham gia qua trinh hip phu phdm mau trong nudc [40].

3.2. Két qud khdo sét khd ndng xir Iy mau Methylene Orange bang vat ligu than
bién tinh H,0, két hep vdi sit hoa tri 0

3.2.1. Két qua khdo sét pH

KET QUA KHAO SAT pH

100.00

~
o
=}
0

o0

N~

o

N~

o0

N

0

N~

00

N~

0

N~

80.00

@
N
o]
-

60.00

40.00 30.39

Hiéu suat xit Iy (%)

0.00 * %

AR
P EEER

=
o ®

o M-
A AT

7
20.00 /
3.52 %

3

T

Hinh 3. Két qua xdc dinh hiéu sudt xi 1y ciia pH 1én mau Methylene Orange
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Hinh 4. Két qua khdo st dung lwong hdp phu ciia pH 1én mau Methylene Orange.

Két qua nghién ctru khao sat kha ning xr 1i mau Methylene Orange cua vt liéu
theo Hinh 3 cho thay vé6i khoang pH dao dong tir 2-10 [31], dung luong hip phu dat cao
nhit (83.24) va hiéu suit 1 82.92% tai pH = 8 va dat thip nhit (3.53) tai pH = 2. Qua
do, ta thay tai khoang gia tri pH = 8 day la khoang pH dat hiéu suit xir 1i cao nhat.

Két qua nghién ctru thu duoc c6 kha ning xur 1y cao hon so véi cac nghién ciru
khéc nhu két qua nghién ctru than hoat tinh lam tir s¢1 thyc vat [32] cho th?iy tai pH =8,
hiéu sudt loai bd mau cua sgi thuc vat chi dat 82%, so sanh két qua voi két qua nghién
ctru [33] kha ning hip phu ciia rom lta mach d6i v6i dung dich c6 chira mau MB tai pH
= 11, hiéu suat xtr Iy ctia rom laa mach dat 74% xir Iy mau.
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Két qua nghién ctru cho thiy than bién tinh H,O, két hop vdi sit 0 duoc didu ché
tir vo mic ca c6 kha nang xir Iy mau MO t6t nhit tai khoang pH = 8.

3.3.2. Két qua khdo sat lieu lwong.
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Hinh 5. Két qua khdo sat hiéu sudt xi ly cia liéu lirong 1én mau MO
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Hinh 6. Két qua khdo sdt dung heong hdp phu ciia liéu heong 1én mau MO.

Két qua khao st liéu lwong dugc thé hién tai cho thay tai liéu lwong 0.9g/L 1a luong
phtl hop nhit dé xir Iy mau véi dung lwong hap phu dat téi 85.03 va hiéu suét 1a 84.71%
cao hon so véi cac lidu luong con lai. Theo két qua nghién ctru [34], kich ¢& 16 rong va
lwong than 13 hai yéu t6 anh huong dang ké dén kha nang hap thu MO. Bang cach lam
tang s6 luong dién tich bé mat hip phy thi kha nang hap thu duoc ting dang ké.
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So v6i két qua nghién ctru ciia Garg et al. [35] cho thiy sau khi xir 1y hiéu sudt xur
Iy MO cuia than hoat tinh tir min cwa chi dat 35.8% khi sir dung bang tic nhan hoat hoa
H2SO4 va chi dat 22.8% khi st dung véi tic nhan Formaldehyde. Diéu nay chimg minh
rang than bién tinh duoc nghién ciu trong bai nay c6 kha ning xtr Iy mau rat tét. Vay
than bién tinh bang tic nhan oxy hoa H,O, két hop véi sit 0 ¢6 kha ning xir Iy mau MO
t6t nhat & khoang pH = 8, lidu lugng xir Iy mau 13 0.9g/L.

3.3.3. Két qua khdo sat thoi gian.
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Hinh 8. Két qua xdc dinh dung liwong hdp phy ciia thoi gian 1én mau MO.

Két qua khao sat thoi gian duoc thé hién tai Hinh 5 cho théy tai thoi gian tir 0 —
120 pht, tai cac diéu kién téi wu cho thdy dung lwong hip phu ban dau 1a 11.48mg/g (¢
t = 0 phat) va dat mac dung lugng hap phu cao nhét 1a 59.96mg/g (& t = 60). So v6i mot
sO nghién ciru trude day nhur két qua nghién ctru [33] cho thay sau 180 phut xir 1y, hidu
Sult xur Iy MB cua than hoat tinh tir vo dura dat 90%. Két qué nghién ctru xéc dinh tai
pH 8, lidu luong 0.9¢/L va thdi gian xtr 1y 60 phut 1a cac diéu kién t6i wu dé xu Iy mau
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MO. Qua dé cho thay than bién tinh H,0, két hop vdi st hoa tri 0 dwoc nghién ctru
dicu ché tir v hat mac ca c6 kha nang xur ly mau MO trong nudce thai dét nhudm.

4. Két luan

Két qua nghién ctru cho théy vat liéu than bién tinh sinh hoc duoc diéu ché thanh
cong tir phé pham nong nghiép 1a vo mic ca di dugc than hoa va bién tinh bang phuong
phap hoa hoc sir dung tac nhan hoa hoc H,0, va két hop véi st hao tri 0. Két qua xac
dinh ba yéu t6 anh hudng 1én dung luong hdp phu cho thay tai pH = 8 véi liéu lugng
than thich hop 13 0.9g/L trong thdi gian xir Iy 60 phut c6 thé xir Iy dat dung lwong hip
phu 13 59.96 mg/g d6i voi nudce thai Methylene Orange.
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