Chat lugng nuéc — Xac dinh florua — Phudng phap déa
dién hod doi véi nudc sinh hoat va nudc bi 6 nhiém nhe

Water quality — Delerminalion of fluoride

Part 1— Electrochamical probe melhod for potaols and fighily poliuted water

1 Pham vi ap dung
1.7 Linh vie ap dyng

Tiku chudn nay qui @nn pawong phip x3c dinh flarua Bad tan NG UgE 32Ch, MU0 500 ncat va auts ke g
hidem nne, vi mén 58 ause aé maz, ding ki thudt didn hod,

Shuang phap nay thich hep d8 do ham lgng lorua trong <hodng 10 3,2 mgd dén 2,0 gol.

Sau Anhi thém mdt luong llorua 4 biét, thi cac ham uGng da than dén 9,02 mgd cing ¢o the phat hidgn duge
(xem 7,00

Phemng phip nay khang thich Rap d8i v nude thal va sudc cang ngnigo: phuemg phap xac dinh @8l vai cac
Izl nuage fnay cui dink J 150 10359 .« 2

1.2 Cde chit giy nhidu

Bidn vz ad phan gmg e HeE wa SO N Redraxit, Vies ninh tanh HE dusi méd trLAmng axil 54 gidm néng o
lonea cén do, Da dé, cdn gid cac dung dich ind ¢ dd pH 1 516 7 8 tranh sy nhidu rhw vdly. Sde cation nhu
Cama. magie. sat va shdm 130 1nanh hoo chdl v florua node ket Ga 1am cno disgn o whing tiép xus due

Do dad dung eich dam cdng chira axd srans - 1.2 -dlamingryclehecan-H NN Nasraacedc (COTA) am cndl

ching tao phic @8 gui ohang floma lids 8L, Anion oo letraliorua, BF = vin & cang phie chdt kh thém dung
dien démr
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2 Tiéw chudn trich dan

TEVN 58931865 (150 5667 - 3) Chél heeng nardc - Ly miu - Phan 3 | Hung din bas quan va o ly miu,

3 Mguyén tac

ki dign g ehan Ioe ion flonua tidp xee voi dung dich nuae o chia jon fioruz, su chéanh lgch den 1he gz
difn cut do va dién cyS 52 anh 1ang 1én, Gid U] cla sy cnénh lach b dign the nby 1y & il logam cua hoat
di o o 1hed phuong rinh Nemnst

MRidt 8 vit nfing d olia ion cé thi Anh huimg dén su chénh Woh dean thé. Do 46, cic thing BE nay phai pidr
nigUyan trang SUS1 qua trinh hidu chudn va do va phd gir o dian rang 0l qua Trinh phan tich,

Mg df ols ion lores aing phu thede vao db pH, D6 oH gid 5 va 7 1 thich ngo nha: cho phibp do, Cas
giung dien dem dic D&t dume sirdung dé Ga dinh 64 oH va h 53 hoat tinn

Sau iy phuong phé niay 58 kndng ¢f o4 dén hoat db e ion orua, mé d& cdp 6én ning &b cla no.
Cae didn ey cnon ioc jon florua hoa déng rong khoang 0.2 mpd va & 000 mad, va cha thily mdi guan ha

Tuwdn it gl dién ing va logarit ol adng 8h olz llona

4  Thuée thir

Cn sl dung 18 SA cae loal thade 1 tnués loal tah khidt phin tich vio nudc ol hode nuas od &b sach twong
duing

4.1 M hidroxis, e(NaOH) = 5 mold
Hada tan cin thin 100 g + 0,5 g natri hidroxit rong nuoe, |am ngud v pha lokng 101 500 mi
42 Dung dich désmn 5 dugs didu chinh ndng 46 ian tng st (TISAZ),

Tném 58 g natri clofsa (MaCl wa 57 ml e axetic bang | plCHaCO0H) = 1,05 giml] vao 500 ml nuds Lrong
pfe of md dung tich 1 IR, Khufy cho ¢8n khi had tan, Thém 150 mi dung dizh natri hidroxi (4.7) va 4 g COTA
{arr trans - 1.2 - diamincxyckahecxan - K N N - fetrazeetic) Tido tue knudy cho g8n khi 11 ea oo ondil ran
had tan hét v chinh dung dich 18 &3 pH 5.2 bAng dung dich natri nidroxit 50 dung may @o pH. Chuyén sang
Binh dinh ms dung tich 1 000 mi, thism nue cha 191 vach va lac dbu,

Dung dich cé thé bba trong & thang, nhumg khi b kel 10a thi khdng duot sif dung i,

Cnothioh 1 — Dusg diohnay o s4n ong iruong mai,
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4.3 Florua dung dich géz, 1 200 mgil.

Séy ke mét lugng natn florua [MNaF) & 150°C trang 4 gitr w4 lam ngui izang binh hét £m

Haa tan trong nude 2.210 g = 0,001 g nguydn liju di ady khd trong Bink dinh mie dung tek 1 000 ml. Thém
nuGG G 101 vach va lac déu

Bao quan dung dich trang chai polyetylen ndp rady.
4.3.1 Floma, dung dich chudn |, 10 mad

Ding pipet 1y 10 mi dung dich géc florua (4.3) cho vae binh dinh mus dung fich 1 000 mL Che muse 141
wach v e ddu,

Tét & e cung dich chudn ndn bda quin trang chai nhuya va c6 the s ung treng mat thang.
+.3.2 Floma dung dich chudn 1, 5 mgi

Diong pipet 1y 5 ml oung dich gdc Morua (4.3) cho vao binh dirh mie dung teh 1 000 ml va thém nuae i
wach,

433 Flowa cung dich chudn 11, 1 mgd.

Dung pipet Ky 100 mil dung eh chudn | {4,3,1) cho vao binh dinh mis dung tich 1 000 mi va thém nuoe i
wach :

434 Fiorua dung gich chudn IV, 0.5 mgi.

Dung pipet My 100 mil cung dich chudn 1l {4.3.2) cho v binh dnh mig dung tich ¢ 000 ml va thém mure 1)
wEGh.

435 Florus dung dien chudn V, 0.2 mgd.

Cing pipet Ky 20 mi dung dich chudn | (4.3.1) sho vao binh dinh mie dung tich 1 000 ml v& thém muse i
wach.

5 Thiét bj
Thiét B thi nghuém thiing thuong, va

5.1 Bénghd do. ddng hd do miliven c& dién 1ré In han 10 ° 0, 6 thé do sw chénh I&ch disn th i 0. 1my
hadic chinh xhe ko,
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5.2 Bien v chen ks wan fieria cha nhimg 55 do &0 dink. DA nhay iz sull dién ddng khi 50 dung cdc dung
ch chulin 88 Kndng nhd hon 55 my wa sy thay a8 mus 1En nbng 68 Norua & 25°C,

5.3 Deénou o sdnn, hoac dién cyo calomen, duoc di diy dung dien kali closia blo hod (KS), hode ding
g cushac f bas clorua

Chu thich 2 - #bn ding ditn cUT SN0 0 66 BoE Ky Al don A8 pdim dhin 18 ol 2 pha ldng - lng.
G4 Binh docd dung fich 100 mi lam bang polyetylen va dups gan v ml oas gl nhist,

S5 Binh cden thuy, 66 1hé cung cip nubc cho bao gilr nhig! ol binh do (5.4) & nhigt d6 250G = 0.2 00

en
o

WLy Whudy 10 canh khudy dugs bes Dang polvisralissreeylen (PTEE).

=4

_ul

Cac o md paiyetyien, aung tizh 109 mi,

5.8 Thig1 bi mang oo, v bS miang 1o o8 kien thuees 16 045 um. .

6 Lay mau va bdo guan mau

Lély e o cac chai palvetylen dd rira sach va trang bang nusic khang chim llonsa 'I'HLrt:'ng khing cén Dag
quan, nhimg viés phin lich nén lin hann cang sdm sang 181, hich hop nhdl 1 treng 3 ngay. (Xem
TOWN SBB3 : 1805),

7 Cach lién hanh
7.1 Chuén bj do

Do cho dac tinh didn e el dign oyt chon koc ion flonsa bnﬁn lan thay 63i thea théi gian nén phai kigm ra '.'
dutang cong hiku chudn irong ngay s dung,

04 nhanh dat duoc trang thél cén bing dién thd, dién cut phii duac chuin bj tugs khi do theo cach sau
Trumz khi g5 nhing Jién cut vao cuvél 8o (5.4) oo chia dung deh 58 54nh 5 (xem bang 1) khedng 1 git
Saw khi rang béng dung dich 5@ 8o dSu lién, didn cus 05 s4n sang 3¢ si dung

7.2 Bo

Loc oung dich Qua mang |¢;_ 15.8).

Chu Inich 3 - Co 1hé g5 kmdag oan ot nhUng S40 phd abu s rang phiky ko ged
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Dung pipet 1y 25 md dung dich 9ém (4.2}, 25 rl mdu thi cha vio cuvet do (5.4),

Phii ddm bao d oM 14 5.2 £ 0.2, ndu cdn thidl, Gdu chinh g8 pH Bdng axit clohydric hode nati hidres, cung
cang i cang ot

Chu i
41 My hindh thann w1 10a, ¥ hans ghin tich vol mdu pna iogng.

3 4 pha lndng cis mdu can Aue linh 38 trong qua 1Han s tadn k8t g

Hlh 1B hane mét loat phép do phai D1 @&du i ndng 43 thip nhat v& k& thic & ndng dd cao ahdt theo ndng
a8 mong dor cua mdu thi,

Saushi do cac ndng dd cao phai chudn bi lai cis fidn cut (xam 7.1} tudc kni do cde ndng d8 thin,
. Do cac cung dich theo winh 1w say
Bai cha dln khi dat duge ahitt &3 khdng &8i [ 25°C £ 0.59C) vA 1dn hanh 13t o4 cac phép do & nhid &8 nay
Thd canh khudy vho cuvel da (5.4) va dit nd trén mdy khudy tir (5.8).
B2 ede didn cue (5.2) vao dung dich vi.dinh vi ehing
By chinh tée db khudy i khedng 180 1 tran gh ot sai 200 140 1rén phot,

Khi dign thé khéng thay ddi nhidu hon 0.5 m trang § phid, ngimg khudy. Sau it nnsl 15 gidy gni la ket cud
T chumse,

Trumc khi thue hign phép do tidp 1heo trang canh khudy v cde Sdn cut bling dung dich 38 duge do 18P sau
e

7.3 Phép do sau khi ting néng dé

Néu miu nuge chim it ben 0.2 mgd F = thi tién hanh nhu sau;

= @ing ge0at co pitdng thivm 500 w cung dich chudn florua | (4.3.1) va ding pioel do thé tich thém 25 mi
dung gech dam (¢ 2] vao 25 mi mdu; ; :

= ftifo luc theo ma1a & 7.2

= KRHInh ket gua, bl ket oud 18ng phd b o lugng (on Sorua tham vaag,

7.4 Higu ehudn

Ding nam dung dich 50 sdnh thes khoang néng dé 38 1Ap duting chuda.
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06 v6i khoang tir 0.2 mg/l dén 10 mg/, tién hanh nhu sau:
— dung pipet thém vao nam cuvét do (5.4) mai cuvét 25,0 ml dung dich dém (4.2},

_ diing pipet I3y cac thé tich du dinh cla cac dung dich fiorua chudn qui dinh trang bang 1 cho vao cac

cuveét do.

Dé 1ap duang chufn tién hanh timg buwc tir dung dich loang nhat dén dung dich dac nhéat, sau mdi |an do

trang vdi dung dich tiép theo c6 néng do cao hon .

Sau khi hoan thanh cac phép do trén, chuan bi lai dién cuc trong 5 phit dén 10 phit, dung dung dich so
sanh 5 (xem bang 1) Gé leai trir cac anh huong.

Ding thir i sau cho phép do (cac sé lién quan t6i cac dung dich se sanh trong bang 1:
5 —trang — 4 — trang — 3 — trang — 2 —tréng — 1 — trang v&i 5 — chuan bi lai —lam lai phép do.

Néu cac gia tri doc 1ap cla cac day song song khéc day thir nhat lén hon + 0,5 mV, lam lai phép do.

Cén phai kiém tra dinh ky duting chudn. Dam bao rang dé léch khong nhé hon 55 mV, néu khéng dat can
kigém tra thiét bi va l&p dudng chuan mai.
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Bang 1 — Chuéan bl cac dung dich so sanh

E : Neng dé
Dung dich so sanh | Dung dich dém Dung dich chuan P
S6 ml s6 2) il ma/l
1 _ 25 I 25 10
2 25 1 25 5
3 25 I 25 1
4 25 Wl oS 05
g ! 25 W 25 | 0.2
1) Tir "nbng 64" & day ién quan 16 nbng do cla céc dung dich chuin va cla cac dung dich
thir nhung khéng néi dén ndng db cla cac dung dich do sau khi thém chit dém.
2] Xem 43114435

8 Biéu thi két qua

V& db thi cac gia tri hiéu chuan trén gidy semi-logaritmic, vai cac nong dé cua florua, miligam trén lit, trén

ruc hoanh, va dign thé, mV trén truc tung va dung dudng qui hai,
Poc gia tri dbi véi cac mau ding duting qui hdi va bigu thi ndng dé khdi lugng florua bang miligam trén lit.

Chi thich 6 = K&t qua cing co the duoc tinh thee céng this Nemnst (xem thi du [1]).

9 Do chinh xac

Cac kat qua chi ra trong bang 2 do lién phang thi nghiém thus hién & Buc nam 1982.
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Bang 2 — D¢ chinh xac

sé Mau thur I n p x WFR | o VC, oR VCR
mg mail S mgy| % mg/l %

1 Mudc udng 12 | 48 0.275 ! 0,283 = 0,021 T4 0,0088 2.4
|

2 Mude udng + F— 13 52 2,4+0275 | 2,598 = 0,103 4.0 0,0385 1.5

3 Nude uang + F~
+ 15 mg Al
100 mg Mg
500 mg Ca

13 52 5,040,275 | 4,340 - 0,110 2.5 0,059 1.3

4" MNude cdt « F—

+100 mg Fe @
11 43 0.8 0,531 88,5 | 0,024 4.5 0,0116 2,2
15 mg Al |

100 mg Mg
S00 mg Ca

5 Mutc cat + F-

+100 mg Fe
15 mg Al 12 48 8.6 5,864

=]
o
oo

0185 | 2.8 | 00701 | 10
100 mg Mg
500 mg Ca

6 | Giongnhus+F | 12 | 48 60.6 | 46351 | 765 | 1,560 | 3.4 | 06433 | 14
| | |

I 56 luong cac phang thi nghiém oy B¢ léch chuan cla do lap lai

n S8 cac gia tri . VCr  Hé sd bign thién clia da I3p lai
p  Nong dd khéi luang @R D& léch chuan cua db téi lap
v Gid tritrung binh VCR  Hé sd bién thién cla db tai lap

WFR D0 phat hién

b

1) Trong cac mau thir 4, 5 va §, ham luang Horua chi dua vao cac ndng dd khdi lugng khac nhau thu dugc do
vigs thém vao,
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10 Bao cao két qua
Bac cac két qua bao gém théng tin sau:
a) ghi tham khao tiéu chuan nay-
b} ngay thang va nai thir nghiém:
C) nhan bigt mau:
d) két qua va phuong phap biéu thi da sir dung:;
) mdtacap dién cuc da sir dung;

fi - chira cac thao tac khong ghi trong trinh 1 cla tiéu chudn nay hoac cac chi tiét bat thuting co the lam
anh hudng tdi két qua



