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NGHIEN CUU CHE TAO VA KHA NANG UNG DUNG
TRONG XU LY NUOGC CUA VAT LIEU MnO,

Nguyén Thi Nguyét, Tran Thi Trang, Nguyén Trong Quang,

Nguyén Thi Chic, Pao Thi Nga
Truong Dai hoc Su pham Ky thudt Hung Yén

Ngay nhan: 09/2/2016
Ngay xét duyét: 10/3/2016

Tém tit:

Trong nghlen curu nay, MnO, duoc ché tao thanh céng bang haz phuong phap hoa hoc va dién
héa. Kha nang hdp phu cua MnO, d‘mrc khdo sat théng qua chi s6 nhu cau oxy hoa hoc (chemical oxygen
demand — COD) va chi s6 pH tai d‘lem khong tich dién (PZC ) - Hmh thai cau truc va kich thudc cua cac
hat MnO, duoc khao sat thong qua anh SEM. Bai bao ciing chz ra rang kha néang hap phu 6 thé dat toi
gan mikc bao hoa sau chi 1 gio vao khodng 91 - 95%. Gid tri pH tai diém khong tich dién doi véi dung dich

nghién ciru xap xi 5,4-35,5.
Tir khéa: MnO,, COD, PZCPH

, xu Iy nudc sinh hoat.

1. Pit van dé

Trong nhitng nam gan déy, hién tuong 6
nhiém mai trudng nude ngay cang tré nén dang bao
dong, van d& xur ly nudce thai luon 1a vin dé duoc
quan tam hang dau cua cac nha khoa hoc va xa hoi.
Xt 1y nude bang phuong phap hap phu duoc uu
tién nghién ciru vi kha ning hép phu cao, co thé tai
sinh vat li¢u. Trong céc vat li¢u da nghién ctu nhu
Fe,O, Fe;O ,» Choat tinh, MnO, ..., MnO, dugc chu
y hon ca vi ddc diém re, dé ché tao va kha nang hip
phu cao. Lijing Dong va cdng su da nghién cuu kha
nang hap phu cua nhya MnO, lam gidm ham lwong
Cd*, Pb** trong méi trudng nude. Donglin Zhao va
cong su ciing tién hanh nghién ctru kha ning hip
phu cta vat liu B-MnO, véi Pb*, xic dinh dung
lwong hip phu cuc da1 6 20°C la 13 57mg/g
Chinh vi vdy, bai bdo dua ra phuong phap ché tao
va kha nang ung dung trong xur Iy nude cta vat licu
MnO,.[1,5,6,7,8]

2. Poi twgng va phwong phap nghién ciru

Déi twong nghién ciru:

- MnO, duogc nghién ctru ché tao bing
phuong phap hoa hoc tir dung dich KMnO, 5% va
dung dich MnSO, 5% va bang phuong phap dién
hoéa tir dung dich MnSO 100 g/l va H,SO, 10 g/1.

Phuwong phap nghién ciru:

- Hinh thai cau tric MnO, da tdng hop duogc
nghién ctru thong qua phuong phép hién vi dién tir
quét (scanning electron microscope — SEM). Thanh
phéf}n ty 1¢ hop thirc cia MnO, dugc nghién ciru qua
pho tan sac nang lugng tia X (Energy- dispersive
X-ray spectroscopy — EDS) do duoc trén HE thong
kinh hién vi dién tir quét két hop phan tich phd tan
xa nang lugng Model — SU1510 — hing san xut
Hitachi High — Technologies, phong SEM Khoa
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- Nghién ctru kha nang hap phu trong xir Iy
nude théng qua thuc nghiém xéac dinh chi s6 COD
va PZCPH.

3. Thuc nghiém

Trong nghién ctru nay, MnO, duoc tao ra
béang hai phuong phap:

Phwong phap héa hoc (i - MnO, héa hoc):
Nho tir tir ting giot KMnO, 5% vao dung dich
MnSO, 5%, gla nhiét, khudy deu & 50-60°C trong
2h, sau d6 dé lang trong 24h 6 nhiét d phong, loc
rira két tia va siy kho & 80-90°C trong 8-10h thu
dugc bot MnO,,.

Phwong phap dién héa (ii- MnO, di¢n héa):
Dién phan dung dich MnSO, 100 g/l va H, SO, 10
g/l & mat dd dong dién 5 A/dm2 Nguon cip mot
chiéu (Direct Current — DC). San pham thu duoc
trén dién cuc anot la MnO?2 [3,6]

Khao sat kha nang Xt Iy nude cua MnO ché
tao dugc thong qua chi s6 COD: Can 1g mdi 1oa1 vat
liéu MnO, sau khi ché tao cho vao 100ml mau nudc
liy tir cing mot vi tri cua ao phia sau trudng DHSP
K¥ thuat Hung Yén, lic trong 1h, 3h, Sh sau dé loc
b bot MnO,, liy dung dich dé tién hanh phan tich
COD.

bo ch1 s6 PZC : Can 0,1g vat liéu mdi loai
vao cac coc chura 25ml KCl1 0,IM di dugc diéu
chinh pH vé 2, 4, 6, 7, 8,10, 12 day kin, lic déu dé
6n dinh rdi do lai céc gia tri pH sau 1h goi 1a pH,:
ApH = pH pH..

Tién hanh tuwong tu voi dung dich KC10,01M
da duoc chlnh vé pH, 2,4,6,7,8,10, 12.

Chi s6 PZC, duorc xac dinh chinh la gia tri
pH ma tai d6 d6 th1 m01 quan h¢ ApH — pH giao véi
truc hoanh.
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4. Két qua va thio luin

Hinh thai bé mit ctia MnO, ché tao theo hai
phuong phéap dugc kiém tra boi phuong phéap hién
vi dién tir quét (Hinh 1).

Anh SEM cho thay, MnO, héa hoc c6 kich
thudc hat khoang 2+4 um, 16n hon nhiéu so voi
MnO, dién hoa c6 kich thudc 0,5+0,8 um (gap tir
2.5 den 8 1an). Vat lidu co kich thudc hat cang nho
thi dién tich bé mat cang 16n, kha nang hap phu
cang cao. Nhu vay co thé du doan MnO, di¢n hoa
s& c6 kha nang hap phuy t6t hon.

SU1510 20.0kV 15.0mm x3.00k Sl

Hinh 1. Anh SEM ciia bjt MnO,,
(@) MnO, héa hoc; (b) MnO, dién héa

Thanh phan nguyén té cia vat lidu dugc xac
dinh bang phuong phap pho tan sac nang lugng tia
X (Hinh 2).

Element Weightsé Atomic%
CK 38.42 60.58
oK 21.67 25.65
Mn K 39.92 13.76
Totals 100.00
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a)
Element WeightS AtomicS
CK 53.24 72.05
oK 19.61 19.92
Mn K 27.15 8.03
Totals 100.00

1 2 3 4
ull Scale 3682 cts Cursor: 0.000

b)
Hinh 2. Phé EDS cac mau MnO,,
a) MnO, héa hoc; b) MnO, dién héa

Ph6 EDS ¢ Hinh 2 cho thdy, dai pic chi gobm
co cac plC ctia Mn, O va C. Nhu vay ca hai mau bot
MnO, déu tinh khiét. Sy c6 mit cua nguyén tir C ¢d
thé du’oc gidi thich do vat ligu MnO, dugc dmh lén
bang dinh cacbon trong qua trinh chup mau. Ti 1&
thanh phan cta hai nguyén t6 Mn va O trong ca hai
mau gin tuong duong ti I¢ 1:2, dam bao tuwong Ging
v6i cong thie cau tao phan tir MnO,,.

Trong danh gia méi truong nudc co rat nhiéu
chi s6 duoc xac dmh va COD la mot ch1 sO rat quan
trong. COD 1a nhu cau (luong) oxy can thlet dé oxy
hod cac hop chét hoa hoc trong nude bao gdm ca vo
o va hiru co. Chi s6 COD cang nho thi 14 lugng oxy
can dé oxy hoa toan bo cac chét trong nudc cang
nho, nghia 1a ham luong cac chit ¢ trong nudc
cang nho. Két qua phan tich chi sé6 COD cuia nudc
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trudce va sau xtr Iy voi hai dang vat liéu MnO, duoc
chi ra ¢ Hinh 3.
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b)
Hinh 3. P6 thi phdn tich chi sé COD cua nuéce
trudc va sau xi ly v6i hai mdu MnO,,
a) do giam chi so COD theo thoi gian,
b) Muirc d¢ xu Iy theo thoi gian

Néu nhu lay ty sb gitra chi s6 COD sau khi
xir Iy va trude khi xir Iy dé dac trung cho mirc d6 xir
1y ctia vat lidu thi @6 thi & Hinh 3 cho thy kha ning
Xt Iy nuée cla cd hai vat ligu MnO, déu rét 16m,
dat trén 60%. Tuy nhién trong cung mot thoi gian,
muc do xu ly cua MnO, dién hoa cao hon MnO,
hoéa hoc. Chang han, sau 3h muc do xu ly cua MnO
hoa hoc dat t6i da 71,43%. MnO, di¢n héa c6 mirc
do xu ly cao dat trén 80%. Didu dang ndi la ca hai
dang MnO, dugc tong hop déu gin nhu dat mic
héap phu bao hoa xap xi 95% (MnO, hoa hoc) va
91.3% (MnO, dién hoa) so véi mirc héap phu cuc
dai chi sau 1 gio hap phu Trong nghién ciru xt ly
nudc bang cac vét liéu hap phu nhu MnO, thi pH
cua nudc (dung dich) cling anh hudng den co ché
va kha nang hép phu. Do d6, ching t6i di tién hanh
xac dinh diém PZC ., Cla vat licu, két qua nay duoc
thé hién trén do thi H1nh 4.
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Hinh 4. 6 thi xdc dinh diém dcfng dién ctia hai mdu
MnQ, trong dung dich KCI 0,1M va KCI 0,01M,
a) MnO, héa hoc, b) MnO, dién hda

Nhu da néi, chi sb PZC duoc xac dinh
chinh 1a gia tri pH ma tai d6 dé th1 mdi quan hé
ApH - pH g1a0 voi truc hoanh. So sanh 2 dd thi
Hinh 4 cho thay, chi s6 PZC , cuaca hai mau MnO,
trong cac dung dlCh KClo, lM vaKC10,01M 14 gan
nhu nhau. Chi sb PZCpH cua MnO, héa hoc 1a 5,5 va
MnO, di¢n hoa la 5,4.

Khi pH ctia moi truong nho hon gia tri pH
diém khong tich dién, bé mat vat liéu s& tich dién
duong lam tang kha nang hap phu cac anion nhu
CI, NO,, SO....Va nguoc lai, khi pH cua moi
truong lon horn gia tri pH diém khong tich dién, bé
mat vat li¢u s€ tich di¢n am lam giam kha nang hap
phu cac anion, ting kha ning hip phu cation nhu
As*, Pb*, Fe*', Cr*....[2,4]. Do vay ta co:

+ Moi truong pHPZC, ., thi s€ tang kha néng
hép phu cic anion 1én bé mat Vat ligu.

+ Moi truong pH PZC, ., thi s€ tang kha nang
hép phu céc cation kim 1031 nang lén bé mat vat
ligu.

5. Két luan

Bai bao nay da chi ra sy thanh cong trong
viéce c~hé tao vat licu MnO, theo ca phwong phap hoa
hoc lan dién hoa. Kha nang xur Iy nude cua vat liu
nay duoc ching minh thong qua su giam chi s6 oxy
hoa hoc COD. Trong hai phuong phép ché tao thi
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phuong phap héa hoc to ra la phuong phap ché tao
don gian dé& lam va kinh té hon, nhung san pham thu
duoc lai c6 hiéu suét xir Iy nude thip hon voi phwong
phép dién hoa. Do vay trong thyc té tmg dung chung
ta can dwa trén yéu cau chét lugng nuéc diu ra va
dwa vao tiém lyuc kinh t& dé lya chon phuong phap
didu ché mau vt liéu sao cho thich hop.

Tai liéu tham khao
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Bai bao ciing da x4c dinh dwoc chi s6 PZC
cua vt li¢u (MnO,) diéu ché theo phwong phap hoa
hoc va phwong phap dién hoa lan luot 13 5,4 va 5,5.
Pay chinh 13 cin cir dé ching ta didu chinh pH cia
mdi trudng sao cho phu hop v6i muyc tiéu can lam
sach la cac anion hay la céc cation nhu bai da néu
o trén.
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RESEARCH FABRICATION AND APPLICATION
OF MnO, FOR WATER TREATMENT

Abstract:

In this work, MnO, were prepared successfully by chemical and electrochemical methods. The

adsorption of the MnO, oxldes were investigated by using the changes in COD index and pzC,

. The

Structural mophology and size of the MnQ, oxide particles were study by SEM. It was revealed that the
adsorption is reached to the quasi saturated state after only 1 hour, of about 95% the pH value at point of
zero charge (pzC, value) of the obtained MnQ, for the invesetigated solution, is considered as equal of

about 5.4+ 5.5.
Keywords: MnO,, COD, PZCPH, water treatment.

Khoa hoc & Cong nghé - S6 9/Thang 3 - 2016

Journal of Science and Technology 85



