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Tién hanh khdo st cic yéu td anh hudng dén phép xac dinh sat bang thude thir 1,10 - phenantrolin
va xac dinh mangan bang thudc thir fomaldoxim bang phuong phéap tric quang. Ddi véi sit,
phuong phap do dat giéi han phat hién 1a 4,2.10° ppm véi hiéu suat thu hdi cao (94,9 % - 100,3 %)
va co d6 lap 1a1 t6t (d6 léch chuén dudi 2,36 %). Doi voi mangan, phuong phap dat gi6i han phat
hién 14 7,2.10° ppm v6i hiéu sut thu hdi cao (96 % — 102 %) va do lap lai rat tot (d6 léch chudn
duéi 4,32 %). Phuong phap do ap dung trén cac miu nude cAp ciia nha may nude (NMN) Dlen
Vong tinh Quang Ninh trong thoi gian tir thang tu dén thang bay nim 2016, ham luong sat va
mangan déu nam trong gidi han cho phép theo QCVN 02:2009/BYT ngay 17/6/2009 ve chat luong
nudc sinh hoat. Pay ciing 1a két qua vé hai chi tiéu nay cta chat luong nudc cap sinh hoat cta
NMN Dién Vong, tinh Quang Ninh trong giai doan 2012 — 2015, mot két qua c6 ¥ nghia quan
trong v&i ngudi st dung nudc.

T khéa: sdt, mangan, phwong phdp trac quang, thuéc thie 1,10 — phenantrolin, thuéc thir

fomaldoxim, NMN Dién Vong

MO PAU

Sat va mangan 1 hai trong sé cac nguyén té
vi lwgng thiét yéu cua co thé. Tuy nhién, khi
ham luong cac nguyén té nay vuot ngudng
cho phép s& dan dén nguy hiém. Néu du thira
mangan s& gay ra viém tli mat, anh huéng
dén vi giac va tuyén giap trang... Nguoi ta di
ghi nhan dugc ching ci vé tinh nhiém doc
than kinh do tiép xdc 1au véi bui c6 chia
mangan 12 tac dung lén hé than kinh trung
wong, gdy ton thuong than va bo may tuin
hoan, phodi, ngé doc nang co thé dan téi tu
vong. Thira sit dan dén nhiéu nguy co nhu xo
gan, ung thu gan, suy tim, loan nhip tim, viém
khop, 1am tang vi khuan dan dén dé méc cac
bénh truyén nhiém, tén hai budng tring o nix
gidi, gdy mot sb biéu hién nhe vé bénh Iy hé
than kinh,... [11]. Vi vay, viéc xac dinh chinh
xac ham luong cac kim loai nang (Fe, Mn,...)
trong nudc 1a vo cling can thiét.

Tinh Quang Ninh la khu vuc dia hinh phuc
tap, vira nGi vira bién, du lich va cong nghlep
déu phat trién nén co ydu cau cao vé& chat
lwong nudce. Bac biét vao mua du lich, nhu
cau vé nuéc ngot dung cho sinh hoat ting
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manh [14]. C6 nhiéu phuong phap xac dinh
sat va mangan di dwoc sir dung [1], [6], [7],
[9], [10], [13]. Trong bai bdo nay ching toi
trinh bay két qua phan tich xac dinh ham
lugng sit va mangan trong cac mau nudc Cap
ctiia nha may nuée Dién Vong — nha may cip
nuéc chinh cho khu vc thanh phé Ha Long,
tinh Quang Ninh bing phuong phap tric
quang [8]. Trong dé st xac dinh bang thudc
thir 1,10 - phenantrolin [2] va xac dinh
mangan bang thudc thir fomaldoxim [3].
THUC NGHIEM

Héa chat: TAt ca cac loai hoa chét su dung
déu o dang tinh khiét phan tich (Merck): Céc
dung dich chuén géc cua Fe, Mn,Ni, Zn, Cu,
Cr , Ca, Mg 1000 ppm; H,SO, dic;
CH;COOH; 1.10 - phenantrolin clorua;
NH,CH;COO; Na,EDTA.2H,0; NH;OHCI;
HCHO 35%; (NH,),FeS0,),.6H,0O; NaOH;
nude cat hai lan.

Thiét bi, dung cu: Can phan tich AR 2140
OHAUS - Thuy Si; may tric quang UV- VIS
1601 PC Shimazu (Nhat Ban); may do pH
meter HM- 16S TOA (Nhat Ban); may cét
nudc hai lan GFL 2108 GFL (Pirc) tai Trung
tam Y t& dy phong tinh Quang Ninh; céc
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dung cu thuy tinh: binh dinh muc, céc mo,
pipet, pipetman, buret, diia thuy tinh,... binh
tia, bop cao su,...

Lidy mdu, bio qudn xir Iy mau [4]: mau
nudce duge lay tai bé chtra sau quy trinh xtr 1y
trudce khi di vao dudng ong di vé cac khu vuc
dan cu cia nha may nudc Dién Vong, tinh
Quéang Ninh vao thoi gian tir thang 4 dén
thang 7 nam 2016, dung trong cac chai nhua
polyetylen sach, kho.

KET QUA VA THAO LUAN

Cic diéu kién toi wu ciia phwong phap tric
quang xac dinh sat va mangan

Tir nghién ctru cac diéu kién thyc nghiém phu
hop dé xac dinh sat va mangan trong nudc,
chung t6i thu dugc cac két qua sau:

Cdc diéu kién xac dinh sdt:

Cuc dai hip thu quang: A = 507 nm;

pH dung dich do: 4,2-5,5

Thé tich thudc thir (dung dich 1.10-
phenantrolin 0,5%): 0,40 m1/10ml mau thir.
Thoi gian do sau khi thém thude thir: 10-15 pht.
Khoang tuyén tinh: 0,05 — 12 ppm (Hinh 1)
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Hinh 1. Buong chudn xdc dinh sdt

Gi6i han phat hién LOD =4,2.10° ppm.
Gioi han dinh lugng LOQ = 0,0126 ppm
D6 1éch chuin dudi 5 % cho thay phép do co
d(:) 1ap lai cao; Hiéu suat thu hoi cao, dat 94,9
den 100,3 % [12].
Céc diéu kién xdac dinh mangan:
Cuc dai hap thy quang: A = 448 nm
pH dung dich do: 9,5 —10,5.
Thé tich thudc thir (dung dich fomaldoxim

10g NH;OHCI + 5ml HCHO 35% trong
100ml dung dich): 0,20 ml/10ml mau thtr.
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Thoi gian do mau sau khi thém thudc thir: 60
-240 phiit.
Khoang tuyén tinh: 0,02 — 8 ppm (Hinh 2).

v=0.1664x+0.0029
R==0.9003
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Hinh 2. Puong chudn xdc dinh mangan

Giéi han phat hién LOD = 7,2.10° ppm.

Gioi han dinh lugng LOQ = 0,0216 ppm

Do léch chuan dudi 5% cho tl}éy phép do co

d(:) 13p lai cao; Hiéu suat thu hoi cao, dat 96,3

den 102,0 % [12].

Anh huéng ciia cic ion cén tré
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Sy anh huong cua ham lugng cac ion
crom(111), dong (I1), Nikel (I1), kém (Il) da
duoc khao sat trong ving nong do tir 0 dén 4
ppm khi thém vao mau thyc (ham luong sét
0,2 ppm) cho thay: Céc ion Cr*, Zn?*, Ni%,
Cu® gén nhu khong anh dén phép x4c dinh
sat bang phuong phap nay.

Phép do xac dinh mangan ciing da khao sat
anh huong cua tong ndng do canxi (II) va
Magie (II) dén trong ving tir 0 dén 500 ppm
so voi mangan trong mau thue (0,1 ppm). Két
qua nghién ctru cho thiy khi tong ham luong
Ca va Mg vuot qua 300 ppm thi ¢6 anh hudng
dén két qua phép do.

Ung dung phén tich miu thye té

Cac mau nuéc sau xir 1y cia NMN Dién
Vong tir thang 4 dén thang 7 nam 2016 duoc
xac dinh ham lugng sit va mangan bang
phuong phép tric quang theo cic thong sb
khao sat duoc & trén. Két qua duoc trinh bay
trong bang 1.

Béang 1 cho thiy: Ham lugng sit va mangan
trong cac mau nghién ctru déu nam trong gidi
han cho phép [5]. Nhu vay, NMN Dién Vong,
Quang Ninh xir Iy nu6c dat yéu cau nude cip
cho sinh hoat vé céc chi tiéu Mn va Fe.
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Bang 1. Thoi gian, dia diém ldy mdau va k~ét qua xdc dinh nong d¢ sdat, mangan trong nwée cdp ciia NMN
Dién Vong, tinh Quang Ninh

PPN x R X A .+ .. 2+
Stt  Ki hiéu mau Ngay lay mau pH ban dau Fe“"th (ppm) Ma“" th (ppm)
1 M1-T4 Sang 7-4-2016 7,2 0,019 0,030
2 M2-T4 Sang 7-4-2016 7.3 0,037 0,034
3 M3-T4 Sang 7-4-2016 7,2 0,080 KPH
4 M4-T4 Sang 7-4-2016 7.3 0,067 0,040
5 M5-T4 Sang 7-4-2016 7.1 0,085 0,028
6 M6-T4 Chiéu 7-4-2016 6,9 0,150 0,100
7 M7-T4 Chiéu 7-4-2016 7.1 0,180 0,117
8 M8-T4 Chiéu 7-4-2016 7,0 0,240 0,124
9 M9-T4 Chiéu 7-4-2016 7,0 0,150 0,150
10 M10-T4 Chiéu 7-4-2016 7.2 0,200 0,143
11 M1-T5 Sang 15-5-2016 6,5 0,120 0,100
12 M2-T5 Sang 15-5-2016 6,5 0,120 0,080
13 M3-T5 Sang 15-5-2016 6,7 0,100 0,060
14 M4-T5 Sang 15-5-2016 6,6 0,134 0,060
15 M5-T5 Sang 15-5-2016 6,6 0,090 0,070
16 M6-T5 Chiéu 16-5-2016 6,5 0,200 0,030
17 M7-T5 Chiéu 16-5-2016 6,5 0,180 0,023
18 M8-T5 Chiéu 16-5-2016 6,6 0,213 0,021
19 MO9-T5 Chiéu 16-5-2016 6,7 0,200 0,029
20 M10-T5 Chiéu 16-5-2016 6,5 0,225 0,032
21 M1-T6 Sang 27-6-2016 6,5 0,150 0,080
22 M2-T6 Sang 27-6-2016 6,5 0,120 0,100
23 M3-T6 Sang 27-6-2016 7,0 0,120 0,090
24 M4-T6 Sang 27-6-2016 6,9 0,125 0,090
25 M5-T6 Sang 27-6-2016 6,6 0,132 0,080
26 M6-T6 Sang 30/06/2016 7,2 0,090 0,080
27 M7-T6 Sang 30/06/2016 7.4 0,110 0,070
28 M8-T6 Séng 30/06/2016 7.3 0,120 0,090
29 MO9-T6 Séng 30/06/2016 7,6 0,090 0,080
30 M10-T6 Séng 30/6/2016 7,6 0,100 0,100
31 M1-T7 Séng 25.6.2016 6,7 0,070 0,080
32 M2-T7 Sang 25.6.2016 6,5 0,080 0,090
33 M3-T7 Sang 25.6.2016 7,0 0,100 0,070
34 M4-T7 Sang 25.6.2016 6,8 0,120 0,080
35 M5-T7 Séng 25.6.2016 6,6 0,090 0,070
36 M6-T7 Chiéu 25.6.2016 6,5 0,023 0,025
37 M7-T7 Chiéu 25.6.2016 6,5 0,016 0,028
38 M8-T7 Chiéu 25.6.2016 7,0 0,017 0,027
39 MO-T7 Chiéu 25.6.2016 6,9 0,019 0,020
40 M10-T7 Chiéu 25.6.2016 6,6 0,019 0,026

Ngoai ra, chiing toi tién hanh so sanh két qua
nghién ctru voi két qua luu trit ciia Trung tim
y té du phong tinh Quang Ninh vé ham lugng
sit, mangan trung binh trong nudc sinh hoat
cép tir NMN Dién Vong ctia cc nam tir 2012
dén 2015. Két qua thu dugc biéu dién trong
hinh 3 va hinh 4.

Hinh 3 cho thay, tir nim 2012 dén nam 2016,
ham luong sét trong nuéc cip cia NMN Dién
Vong tang nhe, thap nhat nam 2013 (0,063

ppm), cao nhat 1a nam 2015 (0,148 ppm), tuy
nhién van nam trong gidi han cho phép.

Hinh 4 cho thdy, trong cac niam tir 2012 dén
2016 nudc sau xtr Iy cia NMN Dién Vong,
Quang Ninh ¢6 ham lugng Mn kha 4n dinh
(xap xi 0,06 ppm), chi c6 nim 2013 c6 ham
luong Mn cao dot bién (0,154 ppm). Tuy
nhién, ham lwong Mn van nim trong giéi han
cho phép (nhé hon 0,3 ppm).
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0.20 Diéu nay c6 ¥ nghia quan trong voi nguoi dan
E\ ” cling nhu véi cac nha may xtr 1y nude.
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Hinh 3. Biéu dé ham lwong sat trung binh cac
nam trong nwée sinh hoat cap tir NMN Dién Vong
— Quang Ninh
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Hinh 4. Biéu do ham lwong Mn trung binh cac
nam trong nudc sinh hoat cap tir NMN Dién
Vong- Quang Ninh
Céc két qua nay cho thay, quy trinh va thiét bi
xtr Iy nuéc cia NMN Dién Vong trong nhiing
nam qua hoat dong rat on dinh, hiéu qua, dam
bao an toan vi lugng sit vad mangan trong

nudce sinh hoat cho ngudi tiéu dung.

KET LUAN

Trén co s& cac két qua nghién ctu thuc
nghiém cho thay: Ham luong sit va mangan
trong nuéc sau xir Iy cia NMN Dién Vong
trong giai doan thang 4 dén thang 7 nim 2016
déu ndm trong giGi han cho phép theo QCVN
02:2009/BYT ngay 17/6/2009 vé chét lugng
nudc sinh hoat. Ham lugng sit va mangan cua
nuée sau xir Iy cia NMN Dién Vong ciing
luén 6n dinh va nim trong gi6i han cho phép
trong sudt thoi gian tir nim 2012 dén nay.
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SUMMARY
EVALUATE IRON AND MANGAN CONTENT IN WATER OF DIEN VONG
WATER PLANT IN QUANG NINH PROVINCE

Thao Truong Thi**, Thuy Ngo Duong™?
College of Sciences - TNU
12Hon Gai high school, Ha Long, Quang Ninh

The factors affecting to the determination of iron using 1,10- phenantrolin reagent and mangan
using fomaldoxim reagent by spectrophotometry method have been examined. For iron, the limit
of detection is 4.2.10°ppm with high recovery efficiency (94.9% - 100.3%) and good repeatability
(standard deviation below 2.36%). For mangan, the limit of detection is 7.2.10° ppm with high
recovery efficiency (96% - 102%) and good repeatability (standard deviation below 4.32%). Real
samples are water samples of Dien Vong water plant in Quang Ninh province during the period of
time from April 2016 to July 2016. The results showed that, iron and mangan contents in real
samples are smaller than those of the permitted limits by NTR 02: 2009 / BYT dated 17/6/2009 of
water quality. This is also the result of these two indicators of waters quality of Dien Vong plant in
the period of time from 2012 to 2015.

Keyword: iron, mangan, spectrophotometry, 1,10 — phenantrolin, fomaldoxim, Dien Vong plant

* Tel: 0915 216469, Email: thao.truong671@gmail.com
137



138



