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UNG DUNG XU Li METYLEN BLUE BANG THAN HOAT TiNH

PUQC PIEU CHE TU HAT MAC CA VOI TAC NHAN HOAT HOA KOH
Dao Minh Trung

Truong Dai hoc Thu Dau Mot
Ngay nhén bai: 05-6-2018, ngay nhén bai sta: 21-9-2018, ngay duyét déang: 21-12-2018

TOM TAT

Nghién ciru vdt liéu xie li nude thai than hoat tinh sinh hoc duoc diéu ché tir vé hat mdc ca
bang tdc nhén hoat héa KOH theo ti 1¢ 1KOH: 1than théng qua khdo sdt cdc yéu t6 anh huong vé
nhiét dg va thoi gian. Két qua nghién Citu khd nang hdp phu Methylen Blue (MB) ¢ nhiét dé va thoi
gian tai wu tiwong tmg 200°C va 60 pht Ciia than hoat tinh cho thdy, véi 1g than hoat tinh hdp phu
dwge 91,50mg Methylen Blue. Két qua cho thdy hiéu sudt xir Ii mau Methylen Blue (MB) dat
83,41% twong 1img véi d mau giam tir 349,67 P-Co xuong con 58 Pt-Co. Tir két qua nghién Ciru
trén cho thdy than hoat tinh sinh hoc dwoc diéu ché tir vé hat mdc ca va hoat héa tir KOH c6 kha
nang xur li mau trong nuoc thdi dét nhugm.

Tir khéa: than hoat tinh, vé mic ca, hip phu mau Methylen Blue.
ABSTRACT

Study of Preparation Activated Carbon From Macadamia Nut Shells By Chemical Activation
With KOH In Methylene Blue Treatment Application

Study on bio-activated carbon of the treatment of wastewater process prepared from
Macadamia nut shells by chemical activation with KOH in 1KOH:1coal ratio, investigated
influencing factors on temperature and time. Research results on Methylene Blue (MB) adsorption
at optimum temperature and time of 200°C and 60 minutes of activated carbon showed that, 1g of
activated carbon adsorbed 91,50mg of Methylene Blue. Results showed that the effciency of MB
was 83,41% corresponding to the color reduction from 349,67Pt-Co to 58Pt-Co. Research results
showed that bio-activated carbon prepared from Macadamia nut shells and KOH activation agent
have the capable of color treatment in textile wastewater.

Keywords: Activated carbon, Macadamia nut shells, Methylene Blue adsorption.

1.  Ditvén dé

Than hoat tinh duoc biét dén 13 mot vat liéu c6 kha nang hép phu cao va dugc ing
dung trong nhiéu linh vyc bao gém xtr Ii nuwéc [1], [2]. Kha ning hap phu cia than hoat
tinh thudng chiu danh hudng boi nhiéu yéu té nhu dic diém két ciu, nhom chire bé mat [3],
dién tich bé mit, ham luong tro... [4]. Trén thuc té, dé san xudt ra than hoat tinh nguoi ta
thuong str dung 2 ngudn chinh 14 than va phé pham néng nghiép bao gdm than gao dira [5],
vo triu [6], than tre [7].

Tai Viét Nam trong nhitng nim gan ddy, mic ca dang dugc trong kha phd bién &
ving TAy Bic va Tay Nguyén. Udc tinh dén nim 2020, dién tich trong méc ca lén t6i
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10.000 ha [8]. Theo Penoni (2011), mdi tin hat mic ca cho ra t&i 700-770kg vo. Tuy
nhién, phan 16n vo duoc coi 1a mot phé pham thai bo, chi mot sb it duge dung 1am nhién
ligu d6t [9], [10].

Theo két qua nghién ciu cua Toles (1998), Bada (2015) va Xavier (2016) cho thay,
trong vo méc ca ¢ nhiéu hoat chat dé 1am than hoat tinh nhu: ham lugng Carbon (47-49%)
cao hon lugng Carbon c6 trong tre (45,53%) [11] va twong duong védi lugng Carbon trong
gao dira 48,63% [5]. Ngoai ra, trong vo con chira ham lugng Oxi 46,52%, Hidro 6,10%, Nito
0,36% va ham Iugng tro tuong ddi thap chi 0,22% [12], diéu nay cho thiy hat méc ca c6 tiém
ning san xut thanh than hoat tinh nhd nhimg déc tinh néu trén.

Trong nghién ciru nay, than hoat tinh sinh hoc dugc lam tir vo méc ca theo phurong phép
hoa hoc str dung tic nhan KOH dé hoat hoa. Bén canh d6, than hoat tinh sinh hoc duoc
nghién ctru khéo sat kha ning hip phu ctia mau Methylen Blue trong nu6c thai dét nhudm.

2. Phwong phap nghién ciru
2.1. Phwong tién nghién ciru

- Pdi twgng nghién cau: Methyllen Blue (C16H1sCIN3S.3H20, 99%, Trung Quéc) co
nong d6 25mg/L (twong tng 349,67 Pt-Co duoc xac dinh theo TCVN 6185:2005).

- Hoa chét nghién ctru: Na;HPO4.12H,0 (Trung Qudc, 98%), KH2PO4 (Trung Qudc,
98%), KOH (Trung Qudc, 96%). HCI 1N (Trung Qudc).

- Vit liéu nghién ctiru: Vo hat méc ca duoc thu hoach tai tinh Lam Dng.

- Thiét bi nghién ctu: Jartest dugc mo ta la mot thiét bi gdm 6 canh khudy quay cing
téc do, nho hop sb toe do quay co thé diéu chinh dugc. Canh khuay c6 dang turbine gom
01 bang phang nam trong cling mot mat dimg, dugc dat trong beaker dung tich 1 L ¢6 chia
vach dung cung moét loai nudc thai.

2.2. B tri thi nghigm
a. Thi nghiém 1. Piéu ché than hoat tinh sinh hoc tir vé mdc ca
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Hinh 2.1. So' do b6 tri thi nghiém diéu ché than hoat tinh
b. Thi nghiém 2. Khdo sat kha nang xu 1i mau Methylen Blue
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Hinh 2.2. So' do6 b6 tri thi nghiém xir li Methylen Blue bang than hoat tinh

2.3. Cdc phwong phdp danh gid

- Xac dinh pH duoc do truc tiép bang may do pH Mettler Toledo (2017).

- Xac dinh d6 mau theo TCVN 6185:2005.

- Xac dinh sy quan sat bé mat bang kinh hién vi dién tir quét SEM (Scanning
Electron microscope).

- Xac dinh nhém chuc trong phan tir bang phuong phap phd hap thu hong ngoai FT-
IR (Fourier Transformation Infrared Spectrometer).

- Xac dinh chi s6 hip phu Methylen Blue theo tiéu chuan GB/T 12496.10 — 1999.
3. Két qua va thao luan
3.1. Két qud diéu ché than hogt tinh tir vé mic ca

a. Khdo sat nhiér d¢ thich hgp anh huéng dén qué trinh hoat hoa
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Hinh 3.1. Két qua xdc dinh nhiét o t6i wu theo dg hap phu Methylen Blue

Két qua nghién ctu tir Hinh 3.1 cho thiy trong khoang nhiét d6 ting dan tir
150-450°C va thoi gian nung trong vong 60 phut, ¢6 hip phu MB dat cao nhit tai nhiét do
200°C véi liéu lwong 91,18 mg MB/g than.

Két qua nghién ciu ndy c6 sy twong dong v6i mot sé két qua nghién ctru [13] trude
day khi st dung vo t6i dé hip phuy mau MB dat hiéu qua 82,64mg/g hoic két qua nghién
ctru [14] sir dung 1a tra, dat duge do hip phu twong dong 13 85,16mg/g.

Ngoai ra, két qua nghién ciru khao sat kha ning hap phu MB cua than hoat tinh
méc ca c6 d6 hap phu tot hon so voi cac nghién ctru nhu két qua nghién ctu [15] V& vo trau
dat 40,59mg/g; két qua nghién ciru [16] vé kha ning hap phu MB ciia v cam dat 18,6mg/g
hay két qua nghién ctru [17] vé vat liéu tro bay dat 75,52mg/g.

Vay két qua nghién ciru xac dinh nhiét d6 tdi wu duoc tim thiy tai 200°C 14 tién dé dé
tiép tuc nghién ctru khao sat vé thdi gian nung than t6t nhat cho qué trinh hoat hoa than
hoat tinh.

b. Khdo sét thoi gian phan iing dnh hwéng dén qué trinh hogt hda
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Hinh 3.2. Két qua xdc dinh thoi gian nung téi wu theo dé hap phu MB
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Két qua nghién ctru tir Hinh 3.2 khao sét thoi gian nung trong khoang thoi gian tir 30,
60, 90, 120 phit & nhiét d6 t6i wu 200°C cho thiy do hap phu ting dan tir 54,95mg/g (¢ 30
phdt) 1én 91,5mg/g (6 60 phat) va giam dan xudng con 47,74mglg (6 120 phat). Vay két
qua nghién ciru cho thay ¢ nhiét do 200°C va thoi gian nung trong vong 60 phat 1a két qua
tot nhét.

So voi cac két qua nghién ctu trude day nhu két qua nghién cau [18] khi sir dung
than hoat tinh diéu ché tir phé pham cao su dé loai bo MB cho két qua hap phu cua than dat
duge do hap phu 49mg/g; két qua nghién cau [19] cho két qua hip phu MB caa than thach
anh va d6 hip phu dat 5,87mg/g hay két qua nghién ctiu [20] béo cdo vé vo ngii ce dat do
hap phu t6i da dat 26,3mg/g va theo két qua nghién ciu [21] d4 nghién ctu thanh cong vé
kha ning hap phu ciia 14 cdy phoenix c6 do hap phu Ién ti 89,7mg/g; theo bao céo nghién
cau [22] vé kha ning loai bo mau MB ciia vo Hazelnut dat 38,22mg/g. Qua cac két qua
nghién ctiu cia cAc tac gia cho thay than hoat tinh c¢6 kha niang hip phu MB cao hon so vdi
cé&c nghién ctu trén.

Vay than hoat tinh dwoc hoat hda tir vo hat mic ca véi do hip phu tét nhit dat
91,5mg/qg tai nhiét ¢ 200°C va 60 phut.

3.2. Két qud khdo sat khd néing xir Ii ciia than hogt tinh trén mau Methylen Blue
a. Khao sat pH thich hgp cho qué trinh xi Ii
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Hinh 3.3. Két qua xdc dinh s dnh hwéng cia pH I1€n hiéu sudt xir Ii mau MB

Két qua nghién ciru [12] vé kha nang hap phu mau MB tir vat liéu nghién cau va so
véi két qua nghién ctu tir Hinh 3.3 cho thdy véi khoang pH dao déng tir 5, 7, 8, 9, 10, hiéu
suat xtr 1i dat kha cao lan lugt 1a 73,34%; 74,99%:; 84,68%; 84,87% va 72,35%. Qua d6, ta
thay tai khoang gia tri pH = 9, day la khoang pH dat hiéu suét xir Ii cao nhat.

Theo béo céo két qua nghién cau [23] va két qua nghién ctu [24], d4 giai thich sy
anh huong cua pH 1én kha ning hap phy mau MB trén vat liéu than hoat tinh khi pH trong
dung dich duoc hiéu chinh thip, kha ning xt If mau caa than hoat dong dua trén su proton
hda cac nhom chirc cua than va théng qua luc day tinh dién, MB d& dang bi loai bo ra khoi

47



TAP CHi KHOA HOC - Trwdng DHSP TPHCM Tdp 15, Sé 12 (2018): 43-51

dung dich. Khi dung dich dat pH cao bé mat cua than s& bi tich dién cuc am do d6 chung
dira vao lyc hit tinh dién va sy lién két hydro dé loai bo chat mau.

Két qua nghién ctru thu dugc c6 kha ning xir li cao hon so véi cac nghién ctru trudc
nhu két qua nghién ctru than hoat tinh 1am tir mun cua [25] cho thay tai pH = 8, hiéu suét
loai bo mau ciia mun cua chi dat 74% va c6 su twong dong khi so sanh két qua véi két qua
nghién ciru [20] kha ning hap phu cua vé ngii cde dbi voi dung dich cé chira mau MB, tai
cting khoang pH, va hiéu suat xu Ii cua vo ngii cdc dat 84% xir 1i mau.

Két qua nghién ctiu cho thay than hoat tinh duoc diéu ché tir vo mac ca c¢6 kha ning
xir If mau MB t5t nhat tai khoang pH = 9 véi khoang liéu luong dwoc nghién ctiru nhu sau.

b. Khdo sat liéu heong than hogt tinh thich hep cho qué trinh xi Ii
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Hinh 3.4. So d6 khao sat anh hwong cua liéu heong 18n hiéu sudt xiz i mau MB

Két qua nghién ciru tir Hinh 3.4 cho thdy, tai liéu lugng 1g/L than phi hop nhat dé
xir If mau, két qua xu 1i dat hiéu suat 84,37% cao hon so vdi céc lidu luong con lai. Theo
két qua nghién ciru [14] cho rang kich ¢& 16 réng va lugng than hoat tinh 1a hai yéu t6 anh
huong dang ké dén kha ning hap thy mau MB. Bang cach lam tang dién tich bé mat vat
liéu hap thu thi kha nang hap thy dugc ting dang ké.

So v&i mot sb nghién cau trude day nhu két qua nghién cau [7] cho thiy sau 30 phut
xir Ii hiéu suat xir Ii MB cua than hoat tinh tir mun cua chi dat 35,8% khi sir dung bang tac
nhan hoat héa H2SO4 va chi dat 22,8% khi st dung véi tic nhan Formaldehyde. Diéu nay
chirng minh rang than hoat tinh dwoc nghién ctru trong bai nay c6 kha nang xir Ii tot hon so
vGi mot s6 nghién ctru trude day.

Qua d6 cho thiy than hoat tinh dugc nghién ctu diéu ché tir vo hat méc ca c6 kha
nang xu li mau MB trong nudc thai dét nhuom.
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4. Kétluan

Két qua nghién cau cho thiy vat liéu than hoat tinh sinh hoc dwoc nghién ciru diéu
ché thanh cong tir phé pham ndng nghiép 1a vo méc ca bang phuong phap hoa hoc sir dung
tdc nhan KOH lam t&c nh&n hoat hda tai 200°C trong vong 60 phut.

D6 hip phu MB dat t6i 91,5mg/g c6 thé chimg minh duoc than hoat tinh ¢6 kha ning
xur li mau nhuom.

Két qua xac dinh hai yéu té anh huéng Ién hiéu suat cho thay tai pH = 9 va lugng
than thich hop 1a 1g/L c6 thé xir 1i dat hiéu suat ti 83,41%.

% Tuyén bé vé quyeén loi: Tac gid xac nhéan hoan toan khéng c6 xung dét vé quyén loi.
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