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SUMMARY

EFFECTS OF TEMPERATURE AND ACID USING MODIFICATION OF CAO
BANG PYROLUSITE ORE ON NITRITE ADSORPTION

Research of treatment nitrite in water using natural adsorbent Pyrolusite Cao Bang, the

activation of material conditions such as temperature and acidity were evaluated. Results

showed that the temperature and acid significantly affect adsorption efficiency. High

temperature causes activation of adsorbed inert surfaces for nitrite. The maximum adsorption

capacity for material activated by HNO; reached 5.27 mg/g.
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1. MO PAU

Nitrit duoc khuyén céo 1a c6 kha ning giy
ung thu & ngudi do nitrit s& két hop véi cac
axit amin trong thuc phdm 1am thanh mot
ho chét nitrosamin - mot hop chat tién ung
thu. Ham luong nitrosamin cao khién co
thé khong kip dao thai, tich liy lau ngay
trong gan c6 thé gy ra hién twong nhidm
ddc, ung thu gan hodc ung thu da day. Viéc
xt 1y nitrit, chi yéu theo phuong phap
nitrat hoa bang vi sinh. Tuy nhién, st dung
vat liéu hip phu tu nhién 13 moét hudng
nghién ctru m&i nhim han ché anh huéng

cta nhiét d0 mua dong lanh ¢ nudce ta ngin
can su hoat dong cua vi sinh [1].

Pyrolusit 14 loai quing c6 nhiéu & phia bic
Viét Nam, dac biét wvung Cao Béng.
Pyrolusit chira cha yéu MnO, va Fe,0; 1a
mét hdn hop lai gitta héa tri 3 va 4, viéc
ddng két tua hai oxit nay dé chung ndm xen
k€ v6i nhau, tao ra cac tdm hoat dong
manh. Hoat hoa bé mit pyrolusit 14 huéng
di rAt mé va c6 nhibu trién vong [2,3]. Su
dung nhiét dé dudi/ddt cac chat hitu co va
cac chit d& bay hoi nhim ting d6 xdp, ciing
nhu tao cac oxit Mn, Fe mdi hinh thanh

trén bé mat quang c¢6 kha nang oxi hoa cao
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hon hay viéc sir dung axit hoat hoa nhim
hoa tan mot s6 kim loai, oxit kim loai va
1am méi bé mat quang. Tham tri axit di sau
vao quing va tao 10 trong trong tdm hat
quing. Viéc ting cudng 10 tréng tao ra kha
ning hép thy cao. Cac hat MnO, méi hinh
thanh khong nhirng 1a chit hap phu t6t ma
con c6 thé dong vai trd nhu mot chat oxi
héa du manh dé oxi hoa NO,. Trong
nghién ctru nay, Pyrolusit dugc hoat hoa
bang nhiét va axit dé nang cao hiéu qua hap
phu va tang cuong tinh oxi hoa.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bj va héa chét

2.1.1. Thiét bi

May UV-VIS 2450, Shimadzu, Nhat Ban
ding dé phan tich ndng do Nitrit theo
phuong phap so mau véi thude thr N-(1-
naphthyl)-
dihydrochloride ¢ budc song 543 nm véi do
rong khe do 1a 1 nm; May lic KS 501 D,
IKA, Werke, Drc ding dé lic mau khi thir
nghiém xur 1y nitrit bing quing; Lo nung
ELF 11/148, CARBOLITE-Anh dung dé

hoat hoa quang theo cac nhiét do khac

ethylenediamine

nhau; May ly tdm tde d0 cao Universal-32,
HETTICH-Dtc dung dé ly tim miu sau xir
Iy; May do pH 211, Hana, Y dung dé kiém
tra pH ciia mau; Ngoai ra nghién ctru con
st dung cac Micropipet 10-100uL, 100-
1000uL, 1000-5000uL, Epensdorf, Buc va
cac binh dinh murc, binh tam giac, Duran,
buc.

2.1.2. Héa chat

Céac hoa chét cua Merck, Btrc nhu: NaNO,
dung dé pha gbc NO,; HCI, NaOH dung dé
chinh pH; Phosphoric va N-(1-naphthyl)
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ethylenediamine dihydrochloride dung lam
thudc thtr tao mau khi xac dinh NO;".

2.2. Vat liéu va phwong phap nghién ctru
Quing pyrolusit Cao Béing c6 thanh phin
chinh MnO, chiém 44%. Quing duoc
nghién va rdy dén kich thuéc tir 0,2 -
0,5mm. Rira sach béng nudce cit trude khi
str dung cho cac nghién ctru tiép theo.

Hoat hoa béng nhiét: Quang duoc hoat hoa
& cac nhiét d6 tir 105°C dén 600°C va lg
quang sau hoat hoa dugc thir nghiém xur 1y
100mL dung dich Nitrit c6 ndng dd 5mg/L.
Hoat hoa hoa bang axit: Hai axit HCI va
HNO; duoc thir nghiém hoat hoa quing
bang cach ngdm 50g quing vao 25 mL véi
nong d6 axit twong ung 1a 7% trong thoi
gian 10 gio, sau d6 rua sach axit du va
nung sdy & nhiét do t6i vu trong phan hoat
hoéa bang nhiét. Quing sau khi hoat hoa
dugc thir nghiém x1r 1y nitrit theo thoi gian
va cac pH khac nhau. Dung lugng hap phu
cuc dai ciling dugc danh gia theo md hinh
Langmuir dé so sanh hiéu qua cta hai loai
axit dung trong hoat hoa.

3. KET QUA VA THAO LUAN

3.1. Hoat héa bing nhiét

Pyrolusit sau khi hoat héa ¢ nhiét do tu
105°C - 600°C trong thoi gian 2 gio. Can 1
gam vat liéu sau hoat hda va ngadm trong
100 mL dung dich amoni c6 ndng dd
5mg/L trong thoi gian 120 phat. Két qua
thu duoc trong hinh 1 cho thiy, quing hoat
hoa & nhiét do 105°C cho hiéu sudt xir Iy
cao nhat, khi nhiét d¢ hoat héa 1én 400 dén
600°C thi ngay lap tirc bé mit vat liéu
khong c6 kha ning hap phu nitrit. Nhiét do
cao co thé 1am tro hoa bé mit, cac ion trén
bé mit bi oxit hoa va khong con kha ning

bt giit nitrit.
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3.2. Hoat héa bing axit
* Anh huéng cua thoi gian hoat hoa t6i kha
ning hap phu Nitrit ciia quing
Thi nghiém danh gi4 kha ning hip phu
Nitrit ciia qudng pyrolusit dugc hoat hoa
vo1 2 loai axit HC1 va HNOj3 duoc thuce hién
trong cac thoi gian tir 1 dén 7 gid voi ndng
d6 Nitrit ban dau 1a 5 mg/L. Két qua thé
hién trong hinh 2 cho thiy khi thoi gian hap
phu ting tir 1 dén 7 gid thi hiéu suét hap
phu Nitrit ctia cac vat liéu cling tang va dat
trang thai cAn bang hap phu sau 2 gio ddi
v6i vat liéu hoat hoa bing HNOs; sau 4 gid
dbi v6i vat liéu hoat hoa bang HCI.
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* Anh huéng cua pH t6i qua trinh hip phu
Dé danh gia anh huong cua pH dén kha
ning hip phu Nitrit cia quing hoat hoa
béng HCI va HNO;, cac thi nghiém duogc
thuc hién véi 1g vat liéu mdi loai, néng do

Nitrit ban ddu 5mg/L, thoi gian hip phu la
4 gi> va cac gia trj pH thay ddi trong
khoang tir 3 dén 10. Két qua thé hién trong
hinh 3 cho thiy khi gia trj pH dao dong
trong khoang tir 3 dén 8, hiéu suit hap phu
Nitrit cua cac vat liéu giam nhe. Khi pH >8,
hiéu sudt hap phu Nitrit cia cac vat lidu
giam manh tir 88% xudng 53%. Ngoai ra,
két qua thi nghiém cho thiy quing hoat hoa
bang axit HCI chiu anh huéng cua pH sém
hon va hiéu qua hap phu kém hon.
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hép phu

* Xac dinh dung luong hap phu nitrit cuc
dai theo mo6 hinh Langmuir

Cac thi nghiém dugc thuc hién trong diéu
kién nhiét d6 phong 25+1°C. Cho 1g vat
lidu d3 hoat hoa bang 2 loai axit HCI va
HNO; vao 100 mL dung dich Nitrit c6 nong
do tr Smg/L dén 1000mg/L, lic trong
khoang thdi gian 4 gid v6i van tde 150
vong/phut. Két qua thé hién trong hinh 4, 5
cho thiy qua trinh hdp phu Nitrit ctia quing
hoat hoa béng axit HNO; va HCI tuan theo
md hinh hdp phu ding nhiét Langmuir véi
hé sb tin cdy dat 0,98 va 0,99. Dung luong
hép phu Nitrit cuc dai ctia cac vat liéu tinh
theo Langmuir dat dat 3,06mg/g ddi véi
quing hoat hoéa bang axit HCI; 5,27mg/g
d6i v6i quing hoat hoa bang axit HNO,
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ciia qudng hoat héa bang HCI

4. KET LUAN

Kha ning hip phu nitrit ciia quing pyrolusit
chiu anh hudng ctia nhiét va axit hoat hoa.
Nhiét d6 hoat hoa cao lam mit kha nang
hap phu nitrit cta pyrolusit. Trong khi do,
HNO, dung dé hoat hoa pyrolusit hiéu qua
hon HCI. Dung lugng hip phu cuc dai nitrit
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cua pyrolusit khi hoat héa biang HNO; 1a
5mg/g. Py 1a nhimg két qua nghién ciru
budc dau, cin c6 nhitng nghién ciru siu hon

dé nang cao kha ning hp phu Nitrit cua

quang pyrolusit.
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