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SUMMARY

MANUFACTURING TEST KITS COUPLED WITH HAND HELD
SPECTROMETER FOR ONSITE QUANTITATIVE ANALYSIS OF NITRITE
AND NITRATE IN WATER SAMPLES

Monitoring of Nitrogen species is very important in assessment of eutrophication of
water environment. Beside the online monitoring of environment’s chemical
parameters by automated monitoring station, rapid determination of nitrogen
compounds in fields can prevent the transformation of species during preservation of
samples. This study focuses on the manufacturing of test kits couples with hand held
spectrometer for rapid determination of nitrite and nitrate in water samples. The test
kits for nitrite based on spectrometric standard methods using power modified Griess
reagent and simple equipment. Nitrate was analyzed the same test kit of nitrite
followed the reduction to nitrite by zinc powder. The concentration of nitrate was
calculated from the differences of total obtained nitrite and nitrite determined in the
presence of zinc powder to correct the below 100% of reduction’s yield. The
validations of test kits were carried out to confirm the LOD and LOQ satisfied with
QCVN 08:2008 for nitrite and nitrate levels in surface water. The other
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characteristics such as accuracy, ruggedness, robustness and stability have been also

examined. The results collected by using test kits and DPM- MT instrument (Kyoritsu

Water Analysis) proved that the test kits can be successfully applied for trade portable

spectrometer for onsite quantitative analysis of nitrite and nitrate in water samples.

Keywords: nitrite, nitrate test kit, portable spectrometer, onsite quantitative analysis,

water samples.

1. MO DAU

Hién nay, phan tich nhanh va lién tuc
chit 6 nhiém theo thoi gian 1a mot
trong nhirng yéu cau cip bach dé danh
gia dang tdc dong cuia cac hoat dong
ndéng nghiép va cong nghiép va yéu tb
ty nhién dén moéi truong song [1,2].
Viéc phan tich miu ngay tai hién
trudng s& giup tranh sy chuyén dang
chit phan tich xay ra trong qua trinh
bao quan mau cho dén khi phan tich
[3].

Trong s0 céac chi ti€éu phu dudng cua
nudc, tong ham luwong nito va ham
lugng cac dang amoni, nitrit, nitrat
duoc xem 1a chi ti€u phi dudng quan
trong, ddng thoi lién quan dén chu trinh
nito trong ty nhién, phan anh dugc anh
hudng cua cac hoat dong séng ciia con
ngudi dén moi trudng séng.

Dé dap tng nhu cau phén tich nhanh tai
hién truong, mot trong cac phuong
phap phd bién nhét hién nay 1a ché tao
cac kit thu nho gon trén co sé cac
phuong phép tric quang dung céc
thudc thir pha ché sin, cho phép dinh
tinh hodc ban dinh lugng. Trén thi
truong di c6 rat nhiéu hing dua ra san
phém thuong mai loai nay [4, 5, 6,7] dé
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xac dinh nhanh cac dang nito trong céc
dbi tuong khac nhau. Tuy nhién, vi la
san pham thuong mai nén nha san xuat
déu khong cong bd thanh phan cia cac
261/ lo kit thir cling nhu nguyén tic cia
phép thir 1 gi. Cac kit thir nay néu két
hop duoc v6i cac thiét bi do quang
(spectrophotometer) cam tay s& cho
phép dinh luong nhanh cac chi tiéu phu
dudng tai hién truong nhung s€ kho
khin va ton kém cho nguoi sir dung khi
hét hoa chét di kem.

Trong nghién ctu nay, duya trén cac
phuong phap tric quang tiéu chuan,
chung t6i nghién ctru ché tao cac bo kit
thir cai tién dang bot dé xac dinh nitrit
va nitrat, gidi thiéu qui trinh phan tich
két hop v6i may do quang cAm tay rat
don gian dé phan tich rdt nhanh ham
lugng nitrit va nitrat trong mau nudc
mat ngay tai hién truong.

2. THUC NGHIEM

2.1. Héa chat

TAt ca cac loai hoa chét st dung déu &
dang tinh khiét phan tich (P.A). Cac
dung dich chuan dugc pha bing nudc
cét hai 1an.

- Dung dich chuan gbc NO, 1000 ppm
duogc pha tir NaNO, 99,5% (da sdy kho
& 105°C, trong 2 gi®) c6 thém 0,50 ml



CHCI; (trong 100 ml dung dich) dé bao
quan. Dung dich dugc su dung trong
vong 1 thang. Dung dich c6 ndng do
nitrit ¢c6 néng d6 nhd hon dugc pha
loang dugc dung trong ngay. Xac dinh
lai néng dd chinh xac cua dung dich
NO,™ bing phuong phép Pemanganat .

- Dung dich chuan gbc NOs™ 1000 ppm,
pha tir NaNOs 99,5 % (da siy kho &
105°C, trong 2 gid c6 thém 0,5 ml
CHCI; (trong 100 ml dung dich) dé bao
quan. Dung dich dugc su dung trong
vong 1 thang. Cac dung dich c6 ndng
dd nhé hon dugc pha loang tir dung
dich chuan géc bing nudce cit.

- Thudc thir Griess cai tién: Can 0,200g
a- naphtylamin; 0,500g axit sunfanilic
va 3,000g H,C,04 nghién min, bao
quan trong lo t6i mau.

- Hon hop khtr (Zn / duodng glucozo
theo ty I¢ khéi lugng = 2 : 8), tron déu
va bao quan trong lo kin.

2.2. Thiét bi

- Cac dung cu thuy tinh phong thi
nghi¢m thong thuong (binh dinh murc,
pipet) la thuy tinh loai A.

- Can phan tich Scientech SA 210, do
chinh xac 0,0001g va 0,001 g.

- May tric quang UV- VIS 1650 PC
cua hang Shimazu (Nhat Ban), vung do
190-900nm, st dung dén D, trong vung
UV va déen W trong vung VIS, cuvet
nhwa c6 chidu day lem, dung dé phan
tich cho cac thi nghiém trong phong thi

nghi¢m.
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- May do quang cim tay DPM- MT
(hang Kyoritsu water analysis), hoat
dong dua trén nguyén tic ngudn sang la
dén LED mau, di kém bo da kit thir, do
NH;" NOy, NOs,

Al, Ca, COD, Cu, Fe,
..Két qua hién thi 13 mg/1

duoc cac chi tiéu:
PO,,CI, As,
Mn, Ni, Zn...
[9].
2.3.Phwong phap nghién ctru

* Phwong phdp tric quang xdc dinh
nitrit bang thuéc thir Griess

- Péau tién nitrit phan Gng véi axit

sunfanilic tao thanh muoi diazo:

PQS—@>N1§+PQ—>HE—<}NN+HC

- Sau d6 mudi nay phan tng véi a-
naphtylamin tao thanh hop chit azo c6

mau hong:

et

- Do hip thu quang duoc do ¢

\\ s L)

HOb

budc song 520nm, hé sé hip thu phan
tor 4.10°. Phan ung thuong dugc tién
hanh ¢ pH khoang 1,7 — 3.

* Phwong phap khwr nitrat thanh nitrit
Nitrat dugc xac dinh thong qua phan
mg khir nitrat vé nitrit bang Zn bot khi
c6 mit NH4Cl va chat don tro. Hiéu
suat khir khong dat 100% thi c6 thé sir
dung hi¢u chinh ham luong nitrit khi c6
chat khr va xdy dung duong chuan
nitrat co chat khu.

 Phwong phdp nghién ciru ché tao kit
thur



V&i muc dich tao ra bo kit thir d& sir
dung va van chuyén, bén theo thoi gian
chung t6i chuyén thubc ther thanh dang
bot.

- Dua trén cac diéu kién tbi wu trong
phong thi nghi¢m, tinh toan lugong can
can thiét cua thudc thir va dé tranh sai
s6 do lugng can nho can thém cac chat
tao moéi truong va chiat don tro hodc
chat tao luc ion trong dung dich 13 hang
s0.

- Cac thé tich cta dung dich miu phan
tich ngoai hién truong dugc ldy bang
xylanh.

- Véi xtr Iy mAu, dé tranh phai st dung
gidy loc, can dung xylanh bom mau co
gin dau loc kich thudc gidy loc 0,45
pm.

3. KET QUA VA THAO LUAN

3.1. Xay dung kit thir nitrit bing
thudc thir Griees cai tién

Két qua khao sat lai cac diéu kién téi vu
theo phuong phap tiéu chuan [10,11] dé
xac dinh nitrit trong phong thi nghi¢m
cho thay qui trinh phén tich sau cho két
qua chinh xac: trong binh dinh muc
25,00 ml cha néng do NO, trong
khoang tir 0,05 — 1,4 ppm, 1an luot thém
2,50 ml dung dich B (chudn bi tir
0,5000 gam axit sunfanilic trong 150,00
ml dung dich CH;COOH 10%) va 2,50
ml dung dich A (pha tu 0,2000g o-
naphtylamin trong 150,00 ml dung dich
CH3COOH 10%) sau d6 dinh mirc dén

vach bang nudc cat.
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Tir cac két qua tién hanh véi thude thu
dang dung dich, kit thur nitrit dang ran
duoc dé xuét ché tao nhu sau: Can 0,2 g
a-naphtylamin, 0,5g axit sunfanilic, 3g
axit oxalic (tao moi trudong axit), 26,3 g
NaCl d 6n dinh lyc ion dung dich. Tién
hanh nghién nho, tron déu hdn hop trén
va bao quan trong lo kin duoc 150 goi
kit nitrit, voi luong can mdi goi 1a 0,2g
dé thir cho 10 ml mau dung dich. Sau
do, tién hanh danh gia tinh phu hop,
tinh chinh xac va kha nang Uung dung
thuc té cua kit thu.

3.1.1. Danh gia ddc tinh kit thir nitrit
Axit oxalic duoc chon dé thay thé axit
axetic lam moi truong phan tng vi co
thé tron véi thude thu dang bot. Thuc
nghiém ching minh ngay ca khi ndng
do nitrat trong mau gip 400 lan ham
luong nitrit thi do dung cua phép xac
dinh nitrit vin khong bj anh huong. Két
qua thuc nghiém cho thdy NO;™ khong
bi khir xuéng NO,” boi axit oxalic.

Khi stt dung thudc thir Griess cai tién
theo cach nay thi phitc azo hinh thanh
nhanh, do h?ip thu quang cao va on dinh
tir 4 ¢én 25 phut. Thoi gian 6n dinh mau
cua phtrc khi st dung kit nitrit nhanh
hon khi st dung thudc thir Griess cd
dién.

Céc thong sd cua phuong phap khi xac
dinh nitrit bang kit thir thu duogc nhu
sau:

- Khoang tuyén tinh ctia phuong phap
0,02 — 1,0 ppm. Phuong trinh duong
chuan biéu thi sy phu thudc do hap thu



theo néng do nitrit trong khoang tuyén
tinh dang y= a+bx:

A=(0,00765+  0,00776)+(0,7593 =+
0,0147).Cnoz” Gia tri hé s6 a ¢6 pyate =
0,062 > 0,05 ching t6 khong c6 su khac
nhau c6 nghia véi gia tr1 0 & do tin cay
95% hay phuong phap khong mic sai
s6 hé théng.

- Gi61 han phat hién va gidi han dinh
luong theo qui tic 3¢ va 10 1a 0,0012
ppm va 0,004 ppm NO;".

3.1.2. Danh gia tinh phu hop cdc dung
cu do hién truong

Dung xylanh hat 10,0 ml miu nude can
phan tich qua dau loc c¢6 lip mang loc
0,45 pm vao 6ng c6 nap. Thém gbi bot
kit thir chtra 0,2g thubc thir vao éng va
lic cho tan hét. Bé 6n dinh 5 phut, do
d6 hap thu quang ¢ budc song 520 nm
trén may do quang UV- 1650-PC. Song
song voi thi nghiém trén, vdi ciing mau
phan tich tién hanh bang cung thudc thir
dang dung dich bang cac dung cu trong
phong thi nghiém theo phuong phap
tiéu chuan.

Cac két qua phan tich cac miu nudc
mit c6 ndng do nitrit trong khoang
0,02- 2,5 ppm str dung chuan student so
sanh tung cdp hai gia tri trung binh cho
két qua pyawe = 0,427 > 0,05 (gia tri
chuin Student tg,, < thang). Nhu vay, co
thé thay thé pipet va binh dinh muc
trong phong thi nghiém bang cac dung
cu ngoai hi¢n truong nhu xy lanh va
dng c6 nap.
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3.1.3. Ddanh gia do chinh xdc phép
phén tich khi dung kit thur nitrit.

Do lap lai cua phuong phap khi phan
tich lai dung dich chuin & 3 mirc ndng
do 0,1; 0,4; 0,8 ppm. Do léch chuin
tuong d6i (%RSD) sau 5 lan thi nghiém
dat duoc tir nho hon 5% dbi véi dung
dich chuan kiém tra va dung dich mau
nudc mat léy tai rudng lha va kénh
muong ndi dong.

Do ding cua phuong phap dugc danh
gia thong qua hiéu suit thu hdi bang
cach thém vao miu nudc mit ham
lugng nitrit & cac néng d6 0,02; 0,2; 0,4
ppm. Két qua cho thiy d6 thu doi dat
duogc trong khoang 97- 109% cho thiy
hoan toan c6 thé ap dung kit thur voi
dung cu trong phong thi nghiém dé
phan tich nhanh nitrit tai hi€n truong.
3.1.4 Pdnh gid dp bén ciia kit thit.

Do bén cua kit nitrit duoc dénh gia qua
viéc phén tich lap lai 5 1an miu chuan
tu tao co néng do NO; 1a 0,4 ppm ¢
cac thoi gian khac nhau sau khi tron tur
I ngay, 10 ngay, 20 ngay, 60 ngay, 90
ngay, 120 ngay va 145 ngay, bao quan
& nhiét do thuong. Két qua so sanh cac
gia tri trung binh phan tich dugc ¢ céc
ngay khac nhau cho thay khong co su
khédc nhau c6 nghia (cac gia tri trung
binh van nam trong khoang cdy cua gia
tri trung binh trung, thudc gidi han sai
s6 cho phép) khi dung cac kit thir bao
quan & cac thoi gian khac nhau theo
chuan Fisher (hinh 1).
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Hinh 1: D6 thi dam bdo chdt hrong
(0OC) vé do bén cua hon hop kit nitrit
theo thoi gian
3.2. Nghién ctru ché tao kit thir nitrat
Néu xéac dinh nitrat thong qua su khir
thanh nitrit thi c6 mot sé chat khir c6
thé st dung nhu hdn héng Cd-Cu [11],
VCl; trong moi truong HCl 1M [12],
cot khir Jone [13]. Tuy nhién, chi phi
cho mdi 1an khir cao va xdy ra cham
(d6i voi VCLs) hodc héa chat doc hai
(Cd), doi hoi thoi gian dai va phai
khdng ché diéu kién nhiét d6. Trong khi
néu xac dinh NO;™ bang phuong phap
do quang v&i cac thude thir hitu co nhu
disunfophenol [13], axit salixylic [14]
rit mat thoi gian, quy trinh kéo dai vai
ba tiéng déng hod vi phai c6 can mau dé
loai trr anh hudng cua NO,. Vi vay,
trong nghién ctru nay chung toi su dung
k&m bot dé khir NO; thanh NO,™ va xac
dinh NO;™ thong qua viéc xac dinh tong

NO; va NO, trong mau.

3.2.1. Anh hwéng ciia ham lwong chit
khir

Trong céac thi nghiém dinh hudng, néu
chi léy lugng Zn bot can dé khir rat nho,

kho co thé lay chinh xac dugc. Do do
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chung t6i dd chon dudng Glucozo dé
tron 1an véi bot Zn, duong Glucozo
khong anh huong dén két qua cua cac
thi nghiém.

Khao sat ham lugng kém bot cho mot
tai kit 0,1g (lwong hoéa chat chuin bi
cho 10 kit thtr twong Gng mdi lan). Ty 1&
khéi luwong kém bot : duong Glucozo
pht hop dé khir NO;3™ duoc khao sat tir
1:99 dén 4:6. Thi nghi¢ém duogc tién
hanh bang cach lay 10,00 ml dung dich
chuin NO;™ ¢6 ham luong 4,0 ppm vao
cac cbc, cho tiép 0,12 g NH4Cl ldc cho
tan hét. Thém tiép 0,1g hdn hop khu
ctia cac ty 16 khac nhau lic déu trong 1
phut, dé yén 2 phut rdi tién hanh loc qua
dau loc. Hat ra 4,00 ml dung dich sau
khir cho vao binh dinh murc 10,00ml,
cho tiép 0,2 g kit NO;, lic cho tan hét,
dinh mrc dén vach béng nudce cit. Sau
5 phat dem do do hdp thu quang tai
budc song 520 nm. Két qua thuc
nghiém cho thdy, hiéu suat khir c6 do
lap t6t nhat khi ty 16 kém bot : duong
Glucozo 1 2 : 8 (RSD= 2,5%, hiéu suat
khur dat 30,1+0,8 ). Khi tang lugng kém
dén ty 1& 4:6 hiéu suidt khir co ting
khong nhiéu (34,5+4,9 %) nhung két
qua khong ldp lai ( RSD= 4,0%

luong k&m con du nhiéu anh hudng dén

va

két qua phan tich.

Mit khac, do hiéu suét khir 6n dinh nén
c6 thé hiéu chinh két qua thong qua viéc
xay dung dudng chuin la dung dich
nitrat bi khir va sir dung 0,1 g hon hop



khtr (ty 1€ k€ém bot : duong Glucozo 1a 2
: 8) cho cac khao sat tiép theo.

3.2.2. Anh hwéng ciia méi truwong va
thoi gian khw

Theo tai liéu [15], dé khir NO;™ trong
dung dich thanh NO; thi méi trudng
khir ¢6 mit cia mudi NH,CL Sw cé
mit ciia mudi NH,C1 nhw mét chét xic
tac dé ting hiéu suit cia qua trinh
khit.

Céc thi nghiém o néng do nitrat 3,0
ppm trong thé tich 10,0 ml miu, luong
NH,CI thay d6i tir 0,03 — 0,2 g cho thiy
néu nong d6 NH,4CI thap, hiéu suat khir
nitrat rat kém va phan Gng rat cham.
Nhung néu nong d6 NH4CI cao, kém
bot phan Gng sinh ra nhiéu khi hydro
1am cho hiéu suit phan tng giam. Véi
khéi lwong NH4CI trong khoang 0,1 —
0,16 g thi 6 hip thu quang dat cao nhat
va on dinh. Vi vay, khi ché ché tao kit
thur chung t61 str dung 0,12g NH4Cl cho
1 tai kit thir véi 10,0 ml dung dich mau
phan tich.

Sau khi thém bot kém va NH4Cl, lic 1
phut thi néu thoi gian khir dudi 1 phat
hiéu suit thip va khong 6n dinh. Nhung
néu lic sau 3 phut thi 46 hip thu quang
bi giam do NO, bi khur tiép thanh
NH,". Vi vay trong cac khao sat tiép
theo ching t61 chon thoi gian khir 1a 2
phut sau khi lic 1 pht.

3.2.3. Xdc dinh nitrat khi co mdt nitrit
Khi ding kém lam chat khu, thuc
nghiém cho thdy mot phan nitrit (hinh
2) 1am thay d6i d6 nhay phép xac dinh.
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Do vay, muén xac dinh nitrat cAn xac
dinh nitrit theo phuong trinh duodng
chuén khi c6 mit chat khir trén co so
xac dinh nitrit khi khong c6 chat kh.
A; =(0,00672 + 0,00643) + (0,30513 +
0,01632) A,

- A . .
. Duong chuan Nitrit
07 +— 4 ,
0 V707538000 o Didu kién
ik R*=0.999 khong c6
Zoa - 0.22977x+0.00603¢hat khir
03 / R2=0.998  mpitu kién
0.2 / c6 chat
0.1 khir
0 . .
0 05 1 15
Croz” (ppm)

Hinh 2: Puong chuan nitrit voi kit thir
khi ¢6 va khéng cé mat chdt khir

Tir d6 tinh duoc ndéng d6 nitrit trong
moi truong khir qua phuong trinh:

A; =(0,00603 + 0,00589) + (0,22977 +
0,01121)Cno2”

Toéng ham lwong NOs™ va NO,™ trong
mau: Liy 10,00 ml mau cho vao cdc
(néu nude bi duc thi loc qua gidy loc
dinh lugng), cho thém 0,12g NH4Cl, lic
cho tan hét. Sau d6 cho 0,1 g hdn hop
khir (Zn : dudng = 02 : 8), lic déu trong
1 phat, dé yén 2 phut tién hanh loc qua
dau loc. Hat ra 4,00 ml dung dich sau
khir cho vao binh dinh nmrc 10,00ml
Cho tiép 0,2 g kit NOy", lic cho tan hét,
dinh mrc dén vach béng nudce cit. Sau
5 phat dem do do hdp thu quang tai

budc song 520nm. Duya vao duong



chuin NOs™ xac dinh tong ham luong
NO; va NO, ¢6 trong mau (ki hiéu B).
Ham luong NOs™ (C mg/l) trong mau
duoc tinh nhu sau: C(mg/l) =B — Cnoz
( diéu kién Khir). Khoang tuyén tinh
ciia phuong phap bang kit thur 1a 1,17-
10,0 ppm NOj3

3.2.4. Danh gia dac tinh kit thw nitrat
Tir cac két qua nghién ctu trén, kit thu
nitrat dugc ché tao véi 3 g01 chét rén 1a :
g6i A cha 0,1g hon hop khir Zn va
duong glucozo theo ty 1& khdi lwong 2 :
8; go1 B chira 0,12g NH4Cl va go6i C 1a kit
thir nitrit, ding vira di cho 10,0 ml mau.

* Pé chinh xdc: Két qua phan tich mau
kiém tra bang kit thur va dung cu do
hién truong cho thiy RSD% sau 5 lan
lam lap lai & cac mic néng d0 nitrat
Ippm, 4ppm, 10ppm tur 3-4,5%, voi
mau nudc mit & mic ndong do 1a 0,06
ppm la 2-4,3%.

b§ ding cua phuong phap dugc danh
gia thong qua hiéu suit thu hdi bang
cach thém luong chéat chuan nitrat vao
mAu nudc rudng ldy ¢ Hai Duong ngay
14/9/2015 & cac néng do nitrat 1a 0,5;
2,0; 4,0 ppm. Hi¢u suét thu hoi nitrat
ciia phuong phap kha tt dao dong tir
97,6 — 101 % chiing to ta c6 thé sir dung
phuong phap dé phan tich mau thue.

* P bén caa kit thir nitrat:

Do bén cua kit nitrat chung toi tién hanh
khao sat su tao phuc mau cua NO3;™ 4,0
ppm v&i kit & cac thoi gian khac nhau
sau khi tron tir 1- 40 ngay. Két qua cho
thiy cac gia tri trung binh tim lai vé
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ham luong nitrit sau 5 lan phan tich lip
lai déu nam trong giwdi han cho phép +
20, ching t6 kit thtr trong 40 ngay bao
quan & diéu kién thuong van khong thay
doi.

3.3. Nghién ctru trng dung kit thir cho
may cam tay thwong mai

Dung mau nudc mat tu tao cd cac néng
d0 nitrit va nitrat khac nhau ttru 0,02
dén 1,0 ppmva st dung kit thir tu ché
tao duoc, tién hanh xac dinh lai néng do
cadc mau trén hai may UV — VIS 1650
PC va may do quang cam tay DPM —
MT. Mbi tuong quan vé& noéng do nitrit
va nitrat trong mau do bang hai may
khéac nhau c6 dang:

Cno2 (UV-VIS) = (-0,00276 + 0,00331)
+ (1,08914 + 0,02179) .Cno2(DPM-
MT).

Cnos” (UV-VIS) = (0,05245 + 0,01939)
+(3,02439 + 0,01905) .Cno3 (DPM-
MT).

Hé s6 twong quan hai phuong trinh nay
déu dat R> 0.998.

Két qua thuc nghiém nay cho thiy c6 su
twong quan rat tt gitta ndng do cac
mAu khi phan tich nitrit, nitrat bang kit
thtr trén may UV — VIS va may DPM —
MT. Tir d6 c6 thé dung may do DPM —
MT mang ra hién trudong va phan tich
bang kit thir. Dwa vao mdi tuwong quan
vé ndng do khi phan tich trén 2 may co6
thé tinh toan vé nong do thuc trong
mau. Do vay, chi chi cAn mua may va
dung kit thir tu ché tao ma khong can
dat kit thtr cia hang.



4. KET LUAN

Dua trén cac phuong phap tric quang
titu chudn x4c dinh nitrit va nitrat,
nghién ctru nay di ché tao thanh cong
hai bo kit thir dang bot hoan toan két
hop voi may do quang cdm tay DPM —
MT cua hang Kyoritsu water analysis,
Nhat Ban dé tng dung phan tich nhanh
luong vét nitrit va nitrat tai hién truong.
Céc danh gia dac tinh kit thu va chung
minh mdi trong quan ham luwong khi st
dung kit thtr do trén may do quang cim
tay cua hing bat ky va may do quang
trong phong thi nghiém cho thiy hoan
toan co thé su dung kit thu tu ché tao
cho cac may khac nhau néu nguoi st
dung tim dwgc mdi twong quan ham
luong théng qua mau chuén.
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