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Abstract

In the present study the sorption of nitrate anion from aqueous solution medium was investigated by using Lewatite
Monoplus M 500. The effects of factors such as pH (from 1 to 10), nitrate anion concentration (from 0 mg/l to 4000
mg/l), sorption equilibrium times (from 2.5 minute to 15 minute) and sorption temperature (from 10 °C to 40 °C) have
been studied. The results showed that the optimized conditions (pH = 6, sorption equilibrium time of 10 minute,
sorption temperature of 30°C) for obtaining the maximum adsorption capacity nitrate anion of M 500 was 70.6 mg/g
with regression coefficient of 0.99. The experimental results demonstrated that M 500 anion exchange resin could used
effectively for the removal of nitrate anion from aqueous solution medium.
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1. GIOI THIEU

Hién nay, nganh néng nghiép Viét Nam ngay
cang phat trién va dat dugc nhiéu thanh tyu, tro
thanh mot trong nhitng qudc gia xuat khau ndng san
nhu lta gao, hat tiéu hang dau thé gisi cung cac loai
ndng san cé gia tri khac. Tuy nhién, viéc st dung
cac loai thudc bao vé thuc pham va cac loai phan
bon héa hoc tran lan da gy anh huong xau dén moi
truong Tur dét, qua qua trinh rua troi va tham thau
cac chat hoa hoc nay ngam dan vao ngudn nudéc, anh
huong truc tiép dén sic khoe cua con ngudi va sinh
vat séng. Luong dam du thira trong dat qua qua trinh
chuyén hoa thanh céc dang hop chét cua nito nhu
NH,*, NO, , NO; ... Cac hop chét nay khi vuot
qua noéng do cho phép gay doc cho méi trudng va
céc sinh vat séng [1, 2].

bic biét, du lwong NO; ton tai trong moi
truong nudc gay anh huong nghlem trong dén suc
khoe con nguoi. Trong co thé ngudi NO;  chuyén
héa thanh NO, dudi tdc dung cua enzym trong
thanh rudt va da day phan @ng vai  hemoglobin
(Hb) trong méu tao thanh methemoglobin (metHb)
lam suy yéu kha nang van chuyen oxi [1, 2]. Ham
lugng metHb tang cao gy xanh xao co thé va c6 thé
dan dén tir vong, hién twong nay rat dé thay o tré em.
Ham lugng ion NO; cao trong nuGce udng 1a mot
trong nhitng nguyén nhan din dén ung thu da day &
nguoi truong thanh. Viéc loai bo du lugng NOs;
trong nudce la viéc 1am cap thiét dam bao chat luong
nudc sach cung cap cho sinh hoat cta con ngudi [3].
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Trong nghién cuu trudc cua chdng toi da su
dung Lewatit Monoplus M 500 dé hap phu anion
nitrit, cho két qua kha quan [4]. Do vay trong bai
bao nay s& thdng bao mot sb két qua nghién ciu hap
phu NO; ™ tir dung dich bing M 500.

2. THUC NGHIEM
2.1. Hoéa chat dung cu

- Dung dich KNO3z, (NH4),S04, NH,4CI, K,COs,
KNO,, axit HCI, kiém NaOH déu c6 do sach PA,
nhya trao d6i anion Lewatit Monoplus M 500 (Dirc)
c6 céu tric dang gel, mau vang sang voi kich thuéc
ddng nhit 0,6 mm:; ty trong 1,08 g/ml, nudce cat.

- May khudy tir IRE (Y), may do pH (Tay Ban
Nha), thiét bi 6n nhiét (Tay Ban Nha), may do UV-
VIS 1800 (Nhat Ban).

2.2. Phuwong phap nghién ciru

- Nong d6 nitrat dwoc xac dinh bang phwong
phép do quang & budc song A = 220 nm [5, 6].

- Nghién ctu kha niang hap phu anion nitrat cua
nhya trao d6i anion Lewatit Monoplus M 500 theo
mo hinh hap phu dang nhiét Langmuir [7].

- Puong dang nhiét hap phy Langmuir dugc 4p
dung thanh céng vao nhiéu qué trinh hp phu céc
chat & nhiém va duogc sir dung rong rai nhat trong
viéc md ta qua trinh hap phu cac chat tan tir dung
dich theo phuwong trinh Langmuir c6 dang:
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Qmax- b . Cf

1+ b.Cs

Trong d6: Qmax la dung luong hip phu cuc dai trén
bé mat don 16p, (mg/g); q la dung luong hip phu,
(mg/g); b 1a hang sé dang nhiét cia phuong trinh,
(dm%mg); C: la nong do nitrat con lai trong dung
dich, (mg/l).

- Céc hang sé dang nhiét hap phu duoc tinh toan
trén phan mém tinh todn Table-Curve dya vao sé
liéu thuc nghiém.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia thei gian dén higu suat hap
phu NO;z; caa hat nhwa M 500

Thoi gian hap phu caa hat nhya M 500 dén hiéu
suit hap phu NOs duoc tién hanh nhu sau: cho 100
ml dung dich NO3™ ¢6 ndng d6 ban dau Co= 10 mg/I
duoc khudy lién tuc voi 1g hat nhya M 500 voi thoi
gian thay doi lan luot tr 2,5; 5; 7,5; 10 va 15 phut.
Céac mau duoc liy dem loc xac dinh nng d6 NO;~
trong dung dich con lai. Két qua phan tich va tinh
toan duoc biéu dién ¢ bang 1.

Bang 1: Anh huéng cua thoi gian hap phu NO;~
cta hat nhua M 500

Thzlh g;an, Cy, mg/l Hiéu SEJHQE/{)])ép phu
2,5 7,46 25,4
5,0 4,29 57,1
7,5 1,82 81,8
10 0,01 99,9
15 0,01 99,9

Qua bang thy rang thoi gian anh huéng rat 16n
dén hiéu suat hap phu NO; cua hat nhya M 500.
Thoi gian hap phu NO;  ting tir 2,5 phat dén 7,5
phut thi hiéu suét ciing ting tir 25,5 % dén 81,8 %.
Khi thoi gian hdp phu NO;~ 10 pht va 15 phdt thi
hiéu suat hap phu gan nhu khong doi (H = 99,9 %).
Thoi gian hap phu 10 phut s& duoc lya chon cho cac
nghién ctu tiép theo.

3.2. Anh hwéng cia pH dén hiéu suat hap phu
NO; cuaa hat nhwa M 500

Anh huéng caa pH dén kha nang hip phu NO;
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cia hat nhya M 500 duoc tién hién nhu phan trén
V6i nong @ NO;~ ban dau C, = 200 mg /I va pH
thay d6i lan luot tir 1 dén 10. Két qua phan tich va
tinh toan dugc chira ¢ hinh 1.
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Hinh 1: Anh huéng cua pH dén hiéu suat hap phu
NO; cua hat nhya M 500

Két qua tir hinh 1 cho thay, khi pH ting tir 1 dén
6 thi hi¢u suat hap phu ciing ting dan tir 85 % dén
92 %. Khi tiép tuc tang pH tir 6 dén 10 thi hiéu suat
hip phu giam dan tir 92 % dén 80 %. Hiéu suat hip
phu NO;  cua hat nhya M 500 ¢ pH = 6 1a tét nhat
(H =92 %). Do d6 ¢ pH = 6 duoc lya chon cho céac
thi nghiém tiép theo.

3.3. Anh hwéng caa nhiét do dén hiéu suat hap
phu NO; caa hat nhwa M 500

Dé nghién ciru anh huong cua nhiét do dén kha
nang hap phu cua hat nhya M 500. Cac thi nghiém
duoc tién hanh nhu céc phan trén véi nhiét do thay
ddi tir 10°C dén 40 °C. Céc sb liéu phan tich, tinh
toan thuc nghiém dwoc chi ra trong bang 2.

Bang 2: Anh huéng cua nhiét do dén hiéu suét
hap phu NO; cua hat nhya Mb500

Nhiét do, °C Cs, mg/l H, %
10 34,97 90,50
20 34,98 90,51
30 16,51 91,75
40 15,78 92,11

Qua sb liéu bang 2 thay rang trong ving nhiét
khao sat hiéu suit hiap phu NO; cua hat nhya M
500 gan nhu khong ddi (H =~ 91 %). Tuc 1 trong
diéu kién khao sat nhiét do gan nhu khdng anh
huong téi kha ning hap phu nitrat cia hat nhya M
500. Bé thuan loi cho qua trinh nghién cuu tiép theo
nhiét 6 hap phu 30 °C da duoc lya chon.
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3.4. Dung hrgng hip phu cwe dai NO; ™ ciia hat
nhwa M 500

Dé danh gia vat liéu c6 kha nang hap phy tot hay
khong thi dung luong hap phu cuc dai 1a mot trong
nhitng yéu t6 rat quan trong. Do vay trong phan nay
ching t6i muén danh gia xem kha niang hap phu
NO; cuc dai cua hat nhya M 500 la bao nhiéu. Céac
thi nghiém dugc tién hanh twong ty nhu phan trén
v6i noéng do nitrat ban dau thay do6i tir 0 mg/l dén
4000 mg/l. Két qua phan tich, tinh toan dwoc biéu
dién ¢ bang 3 hinh 2.

Bang 3: Dung lugng hap phu dung dich NO;  cta
hat nhyua trao d6i M 500

Co, mg/l Cs, mgl/l Qon, MY/Y
0 0 0
32 4,73 0,68
80 8,45 1,79
160 17,69 3,56
320 26,59 7,34
960 48,46 22,79
1920 120,58 44,99
2200 189,32 51,27
3200 481,18 67,97
3600 732,48 71,69
4000 951,09 76,22

_Tur cac s6 liéu thuyc nghiém bang 3, sir dung
phan mem tinh toan Table — curve ching toi dung
dugce duong hap phu dang nhiét Langmuir (hinh 2).

Buong dang nhiét hip phy Langmuir
Rank 1 Eqn 8136 FormSeqll_(ab.c)
P=099356619 DF Adj=0.99030885 FitSdEr=2.8049115 Fitai=617.7158
Q= T2601361
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Hinh 2: Puong dang nhiét hip phu NO; ™ cua
hat nhya M 500
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Nghién cizu hdp phy anion nitrat tir...

Duya vao dudng hap phu dang nhiét va sé liéu
thyc nghiém thay rang kha nang hap phuy anion nitrat
cuia hat nhya M 500 la khé tét. Dung lugng hap phu
NO; cua nhya M 500 cuc dai gmax = 72,60 mg/g
vai hé sb hoi quy 12 99,37 %. Nhu vay, sb ligu giira
thuc nghiém va ly thuyét 1a kha tuong dong.

3.5. Anh huéng ciia anion NO,~ trong dung dich
dén kha niing hap phu NO; cua hat nhya M 500

Thyc té thay rang nong do gitra nitrat va nitrit c6
su chuyén hoa qua lai cho nhau tily vao méi truong
chtra chung. Do vay, trong nghién ctu nay mudn
danh gia kha nang hap phu ddng thoi ¢6 mat cua ca
anion nitrit va anion nitrat cua vat liéu M 500. Céc
thi nghiém duoc tién hanh nhu trén véi nong do
nitrat (NO; ) ban dau c6 dinh la 200 mg/I; nong do
nitrit (NO, ) thay d6i dan voi ndng do tir 50 mg/l
dén 300 mg/l. Sau d6 1dy miu ra dem phan tich
nong do nitrit, nitrat con lai. Két qua phan tich va
tinh toan dugc ghi & bang 4.

Bang 4: Aph huéng ciia nong do NO, dén kha ning
hap phu NO; ctia hat nhya M 500

CoNO;, | CtNO,, | H(%) | CfNOs, | G,
mg/I mg/I NO, mg/I mg/g
0 0 0 16,05 | 4,61
50 1598 | 68,04 | 2423 | 4339
100 3520 | 64,80 | 29,31 | 4,26
150 585 | 61,00 | 37,77 | 4,06
200 8538 | 57,31 | 4397 | 3,90
250 1184 | 52,64 | 513 3,72
300 152,37 | 49,21 | 56,93 | 3,57

Tir cac s6 ligu thuc nghiém bang 4 c6 thé thay,
kha ning hap phuy nitrat (NO3 ) cua hat nhya M 500
bi giam dan tir 4,61 mg/g dén 3,57 mg/g khi c6 mat
anion nitrit. Do ¢ sy hip phu trao d6i canh tranh
gira C&c anion nitrit va anion nitrat c6 trong dung
dich tuong ty nhu nghién ciru V& anh huong cia cac
anion dién kha nang hdp phu nitrit cia hat nhya M
500 [5]. Khi c6 mat anion nitrit trong dung dich thi
hat nhwa M 500 hap phu mét phan anion NO,  lam
cho dung lugng hip phu anion NO;~ giam dan. Hat
nhya M 500 hap phu déng thoi ca anion nitrat, anion
nitrit noi riéng va cac anion khac trong dung dich
noi trung (nhu CI, SO.%, CO4”, ...), diéu nay kha
th( vi cho viéc str dung vt lidu nay dé xu ly dong
thoi céc anion trong dung dich.
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