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PHAN TICH VA 'DANH GIA HAM LUQNG NITRIT VA NITRAT CAC NGUON
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Trong khi céc phwong phdp i Iy mint, mtrat trong nude chua thue sw wigt 4& thi vide xac dinh
ham Iwong cita chiing trong nuée 14 rét quan rong. Cling t5i 44 tién hinh khio sét cic yéu té anh
huéng dén phép xic dinh nitrit véi thude thir 4 - amimobenzen sufonamid v nitrat vén thudc thir
axit sunfosalixylic bing phlmng phip tric quang Déi vou mitrit, phrong phép do dat gii han ph&l
hén 14 0,044 ppm vé1 hidu suat thu hdi cao (85% - 105%) v4 6 d6 lip lan tét (45 léch chudn
10,53%) BYi vén mirat, phuomg phip dat gidi han pl-m Tuén 13 0,0049 ppm vén ugu suét thu hér
cao (83% - 100,5%) vi 4 l#p L1 rét tt (46 Jech chudn 0,52%) Phwong phép do dp dung trén céc
miu nude mit 1a nguﬁm cép cho 12 nha méy it ly nirdo tréu dia ban tinh Quang Ninh trong quy I
va quy 11 nam 2016 Két qua phin tich cho thiy him lugng mtrat va nitnt tmng céc min nghién
cfm déu nim trong gié han cho phép theo QCV‘N 08-MT.2015/BTNMT vé chit luong rée mat
va QCVN 02 2009/BYT ngay 171612009 vé chit hwomg nude sinh hoat. Day ciing 14 k& qua vé ha
chi tidu nay ciia chit hromg cdc ngudn nuréc mat cva Quang Ninh trong giai doan 2012 — 2015, mdt
két qu co ¥ nghia quan trong vé1 ngudn si dung nude.

Tir khda: mirat, nitrat, phwong phap tric quang, thudce Uik 4 - ominobenzen sufonamd, thudc thir

axit sunfosalixylic, neée mat, Quang Nmh

MO PAU
B35 Nudc cé mdt vai tro hét sirc quan trong ¢ tao
' nén s sbng cia tat c nhimg sinh vit. Tuy
nhién néu ching ta sit dung nuéc khdng dam
bao vé sinh an toan thi s& din dén sy ngd ddc,
. to hai khéng t6t cho sitc khaoe.
" Viéc du thira ham lwong nitrit, mtrat trong
: nudc ubng gay ra cac hiu qua v& mit sie
khoe cua nguén sit dung Nitrat khi d1 véo co
= thé sinh vit bi chuyén hoa thanh nitrit dudi
w4 tic dung cia cdc enzym. Nitrit ngan can cac
" qua trinh hinh thinh vi trao doi oxy cila
Hemoglobin trong méu din dén viée thidy hut
axy tmng mau, co thé s& bi gram chire niing
gyt b hap, ¢6 cdc biéu hién nhu kho thé, anh
% huong o‘én hé hé hip. Péi vor té dudi 6
4% thang tudi, nitrit Jam chim qua trinh phat trién
o cla tré, tich luy trong co thé gay ra cic bénh
0% v¢ duémg hé hip, gdy bénh da xanh rét nguy
0% hidm. Nitrit duge khuyén co 1a c6 kha nang
"' o4y bénh ung thu & nguon, Ham luong Nutrit
trong co thé cao s& bi choang vang va co thé
/ nght khi dang lam viéc. Trrémg hop nhiém
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d6¢ trdm trong néu khong dwoe ciru chita kip
thoi diin dén nguy co tir vong cao. Ngodt ra,
nitrat con gly ra céc cén bénh vé tiéu hoa do
ghy ra sy kém héip thu cdc chit dinh dudmg
[10], [13, [14]. Do &6, vafc xac dinh ham
lugng nitnt trong nude 1a rét cin thmét nhim
dém bao sir an toan cho nguoi tiéu ding.
Tinh Quang Ninh la mdt tinh mién nvi, dia
hinh phirc tap, du lich va cong nghigp déu kha
phét trién ¢ khu vire trung tim nhung cac khu
vue con lai vé 21 dén the thidu sé, 47% dén
56 toan tinh t3p trung & khu vuc nong than,
mat db dan cur thip, phan tén, trinh 33 khéng
dbng ddu, nhiéu noi chua duge sit dung nwée
céip [15]. Nhén thire ctia ngwsi dén nng thon
vé nudc sach va vé sinh méi treomg (VSMT)
cn nhiéu ban ché. Trong khi céc bién phap xit
1y triét @8 mtrit chua hoan thién va thuc s hidu
qua nhir lién nay, vic xac dinh ham hreng
Ritrit trong nwée ngudn 6 ¥ nghta quan trong.
Cé nhidu phuong phap dd xac dinh nitrat va
nitrit [6] va nhidu céng trinh nghién cir vé
vén d& nay 7, [8], [10], (11) Trong bai bao
niy ching to1 trinh bay két qua phan tich xéc
dimh ham lwong nitrit va nitrat trong cac mau
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nirdc nguon cua tinh Quang Ninh banu
phurong phap tric quang Trong d¢ mmt xac
dich bang phan émg cua nitnt trong miu tht
véi thube thit 4 - aminobenzen sufonamid véi
sy cO mit clia axit octhophosphoric trong mé
truéng axit [1] d tao mudr diazo, mudi nay
s tao thuée nhubm mau hdng véi N - (I -
naphtyl) — 1,2 - diamonictan dihidroclorua
Nitrat xac dinh bing do phé cia hop chiit mau
vang dugc hinh thanh bér phan mg cla axit
sunfosalixylic v6i mtrat trong mdi truong
axit sulfuric dam dic [2] tao thanh phic mau
p - mtrosalixylat natri hodic o - mtrosalixylat
natri. Ngod ra, nati nitrua dugc thém vao a
khic phuc sw nhify ciia nitnt.

THU'C NGHIEM

Thiét by, dung cu May trdc quang UV- VIS
1601 PC - Shimazu (Nhit Ban); may do pH
HANNA 211; cén phin tich Scientech SA
210, may rung siéu &m, cac dung cu thuy tinh
cdn thiét.

Héa chdt: Hau Bbét cac hoa chit ¢d xuat X1t t
Dirc, bao gdm. Dung dich chudn géc NO;,
NO5", cloramin, natripolyphotphat, thiosunfat,
Mn®, Mg*, CI, PO, 1000 ppm, Fe(Ill)
1000 ppm;  NHCJH.SO,NH,,  axit
octophotphoric , N - (1 - naphtyl) - 1.2 -
diamonietan dihidroclorua (CyoHy - NH-CH;-
CH,NH,- 2HCI);

KET QUA VA THAO LUAN

Cic didu kign t6i wu cia phwong phap tric
quang xic dinh nitrit va nitrat

Cic didu kign xdc dinh nitrit:

Cue dai hip thu quang: A = 536nm

pH dung dich do. 20-25

g

Pa bap tha quaa:

Hinh 1. Dudmg chudrn xéc dink ritrit
G161 han phét hién LOD = 0,0044 ppm;
Giéi han dimh heong LOQ 0,013 ppm (chon
0,02 ppm)
Hidu suiit thu hoi néim trong khodng 85,00 -
105,00 % so véi yéu cdu ( 60,00 - 115,00 %);
d5 Jéch chuan dat 10,53 % so véi yéu chu la<
21 % la dat yéu cau [9]
Cdc didu kién xde dink nitrat:
Cuc dat hdp thu quang: A =414nm
Thoi gian dat d6 dn dinh mau cia phic' 10
phit tro lEn.
Ham luong dung dich Na;N 0,5 g/l trong 25
ml dung dich mau thir: 0,5 mi cho cac phép
do ¢d NOy < 1,0 ppm.
Khodng tuyén tinh: 0,2 — 13 ppm (hirh 2).
Gigi han phdt hién LOD = 0,049 ppm;
Gidi han dinh leong LOGQ 0,147 ppm (chon
0,2 pprm)
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Thé tich thubc thi (40,00 g aminob

sufonamud; 100 ml axit octophotphoric, 2,00
- (- 1 - naphtyl) -1,2 - diamonietan

dihidroclorua trong 1! dung dich): 0,20 ml

thém vao 10,00 m! dung dich do.

Théi gian dat d6 dn dinh mau cia phue: 10 -

30 phut.

Khoang tuyén tinh. 0,02 — 4 ppm (hinh 1)

"

Hinh 2. Duémg chudn xéc dinh nitrat

Hidu sudt thu héi nim lroug khoang 83,00 -
100,50 % so véi ydu ciu (80,00 - 110, 00 %%
d6 1éch chudn dat 0, 52 % so vdi yéu chula<
15,00 % 1 dat yéu cau [9].

Anh huing cia cacion cin tr

Sur anh huémg cia ham lwong céc ion sét (D),
cloramin, clo, natripalyphotphat, thiosunfat
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to1 sy xac dinh ham luong nitrit d3 duoc khao
84t trong ing ndng dé khic nhau cho thiy:
Khi ham fugng céc ion can gdp NO, 6 tin va
0,6 1an v4i clo, 6 lan va 0.6 14n voi cloramin,
14 lan vér polyphutphal thi bit ddu gy dnh
budmg deu phép xéc dinh. Cac ion thiosunfat,
Fe (II) gin nhy khéng anh huéng dén phép
xac dinh nitnit.

V6i mue dich xac dinh nitrat trong nudc
nguon chiing 161 chi khao sat anh hucmg cia
cac ion gay nhidu tiém tang chu yéu la Mn™
Mg”, Cl, PO>. Két qué nghién el cho
thay: K}u ham lugng cac ion can gap NOy
400 lan véi Cl, 40 lan véi P04 200 14n véi
Mg™, 0,8 lAn véi Mn® thi bir ddu giy anh
hudng dén phép x4c dinh nitrat.

Ung dung phén tich miu thye té

Cac miu nuée duoe 1y & 12 ngudn nude cdp
cho cac nha may xar 1y nwéc cia tinh Quang
Ninh & hai thoi diém (quy I va quy I nim
2016), miu cho vio binh polictylen da tréng
nira sach va bao quan theo tiéu chudn [3]. Miu
no bi c6 can cAn loc truéc khi tén hanh thi
nghiém, Tién hanh chufn bi va do d6 hdp thu
quang xac dinh bam luong mtnt, nitrat cia
cac mau theo cac théng <6 khéo sat duoc &
trén, Véi cic miu thir ¢6 ham liong nho hon
gi¢i han dinh lyong, dung dich dwoc tién
hanh lam giau (¢b can) 20 lan & t1én hanh do
lai 14y két qua chinh xac. Két qua duoc trinh
by trong bang 1.

Két qua cho thiy: Cac miu nude ngudn trong
hai quy diu nam 2016 cua tinh Quang Ninh
d4u c6 ham lwgng mitrit nm trong khoang
ham luong cho phép theo QCVN 08-
MT:2015/BTNMT v& chét lueng nude mat
[4]; theo QCVN 02:2009/BYT ngay
17/6/2009 v& chét lwong nude sink hoat [5).
Nhiéu miu c6 ndng d thdp hon gidi han phat
hign, do d6, _hiing miu nay phi lam giu
1iép 1an ha rcu do lai (che mAu s6 4 - 10, 13 -
17 va cac mAu 16 — 24). Diéu nay ddng nghia
voi viée khéng phar xi Iy mitrit trong quy
trink xif I3 nwéc cip cho sinh hoat va san xuat
cung nhu dam bao che viée sit dung nudc cua
ddng bao cac khu vie ma hé théng nuée cép
chua dén noi.

Ngoai ra, khi so sanh két qua nghién cim vai
két qua hru trit cia Trung tdm y ¢ du phong
tinh Quéng Ninh vé ham lyong nitrat, nitnt
trung binh trong cac ngudn nude mat cép cho
12 nha may xi 1y mrée cta tinh Quang Nmh
trong cic nam tir 2012 dén 2015, 13p dwoc 6
thi hinh 3 va hinh 4,

Hinh 3 cho thdy ham lugng nitrit rong nuéc
mit & 12 ngudn nudc cip cho cac nha may xir
1y nude trong dia ban tinh Quang Ninh t
nim 2012 dén ndm 2016 cb xu thé giam din,
cao nhit 1a nam 2012 dat 0,028 ppm, thip hon
nhidu 1dn gich han cho phép (3 ppm)
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Ifinh 3. Ndng dé ion nirit trung binh cdc nim
2012 dén 2016
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Néng 46 10n NOy (ppm)

Hinh 4. Ham ficgng 1on mitrat trung inh cdc ndm
2012 dén 2076

Hinh 4 cho thiy, ham lwgng mitrat trong cc
ngudn nwée ndy kha dn dinh tir ndm 2012 dén
nam 2016, cao nhat 1a nam 2013, dat 5,451
ppm, ciing thip hon nhidu so véi quy chudn
(50 ppm).

Két qud nay cho thﬁy, chit luong nwoc mit &
12 ngudn trén v& chi tidu nitrat, mitrit 13 tét,
dam bao an toan cho ngudi str dung méa khéng
pha thuc hién cac bude xit 1y hai anion nay
Trén thyc & cac cdng nght 4p dung hién nay
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hi¢u qua Joal trir nitrat, mitrit chwra thyc sy
trigt dé nén céc ket qua nay rht c6 ¥ nghia abi
v6i ngudi din.

KET LUAN

Bing phuong phap phd hap thy phin tr UV-
VIS xac dinh ham lwong nitrit va nitrat ¢ d
un cdy cao, gid: han phat hién nitnt éat
0,0044 ppm; pidi han phat hign nitrai dat
0,049 ppm. Ham lwong nitrit va nitrat trong
cic mAu nudc mit cung c;‘tp cho 12 nha may
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it 1 nude trén dia ban tinh Quang Ninh quy
1 va quy 11 ndm 2016 déu nhd hon gid i che
phép theo QCVN 0R-MT:201S/BTNMT
chit luong nuede mat va QYN 02:2009/BYT
ngay 17/6/200 v& chit luong nudc sinh hog,
Chat luong cac viing nude m3t nay kha d
dinh vi dam bdo an toan v& cac chi tiéu nitr;
va nitrat 361 v6i nguoi sir dung trong iai
doan 2012 - 2016,

Bang 1. Théi gian, dia diém Idy méu vé két qua do quang xdc dih nitrit, nitral trong nude nguén iich

Qudng Ninh
su Dia diém liy miu Kihitumiu Ngiylymiv Crozes (ppm) Crog.ep (o)
1 en vk N LT1-UB 06/04/2C16 0,0170 3,433
5 Nude diplin Thip LT2-UR ___ 30006/2016 0,0350 455
3 i DMI-UB 060412016 0,0147 1,798
7 Mude hd Dang May DM2-UB___ 3000672016 00510 1.615
Mude hé Mit Réng MR1 .- VD 04/04/2016 0,0033 3,352
N MR2- VD 04/07/2016 0,0028 2,321
7 Nuéc ngudn dip Caa CVL-VD___ 04i4/2016 0,0027 1873
8  Vin CV2-VP 040772016 0,0035 0,885
9 e ngudn Dong Ho PHI -UB 06/0472016 0,0038 5,407
| bd2 - UB 30/06/2016 0,0038 4,585
_ It Nudo nguén séng Trung ___IL1-UB 06/04/2016 0,0530 3,047
1 Lwong TL2-UB 30/06/2016 0,0300 3,289
1 Nutre s3ng Ba Che BC1 - BH 07/04/2016 0,0029 0,704
14 g BC2 -HH 06/07/2016 0,0027 0,521
15 Nudo sdag Tién Yén TYI-HH 074042016 Q,0017 1,504
16 soag TY2-HH 06/07/2016 0.0021 1,451
17 Nusée sbng Bic 1uan BL1-HH 07/04/2016 0,0033 2,482
18 g : BL2 -HH 06/07/2016 0,0130 1,852
19 Nudetrxde xu ly NMN _NHMI -HH 07/0472016 06,0028 1,763
20  HaiHa NHM2 - HH Q6/07/2016 06,0032 1,539
21 Nuée trwde xu Iy NMN  NMN1 -HB 06/04/2016 0,0130 4,005
21 Hoanh BS NMN2 -HB 30/06/2016 0,0040 3,648
23 Nudetudexily NMN _NMN1-QY  06/04/2016 0,0018 7,372
24 Quing Yén NMN2 - QY 30/06/2016 0,0026 5,447
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SUMMARY
ANALYZE AND APPRAISE THE CONTENT OF NITRITE AND NITRATE
IN THE SURFACE WATER IN QUANG NINH PROVINCE

Thao Truong Thi"', Lan Hoang Thi Phuong"?
Coltege of Sciences - INU
I'an Lang Secondary school and Ingh school, Ha Long, Quang Nith

— The factors those would affect to the detenmination of nitrite with 4 -aminobenzen sufenarmd
reagents and nitrate with sunfosalixylic acid reagent by spectrophotometry method have been
exarmned  For nitrite, the Lmit of detection is 0,044mg/ | with fugh recovery etficiency (85% -
105%) and good repeatability (standard deviation of 10.53%). For nitrate, the method detection
imut is achieved 0,0049mg/ 1 with high recovery efficiency (83% - 100 5%) and very good
repeatability (standard deviation 0.52%). Real samples are surface water samples which are taken
from the source water supply for 12 water treatment factories all over the Quang Ninh province m
the first quarter and second quarter of 2016. The results showed that nitnte aud nitrate contents in
real samples are smaller than those of the permitted houts by NTR 08-MT- 2015/ BTNMT on
swface water quahity and NTR 02 2009/ BYT dated 17/6/2009 of water quality Tius 15 also the
result of these two indicators of quality of surface waters 1n Quang Ninh in the period 2012 -2015.
Keyword: miries, nitrates, spectroph ry method, 4 - aminob id, Ii:
acid, surface water, Quang Ninh
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