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L&i néi dau
TCVN 10659:2014 dwoc xay dung dwa trén co s tai liéu cia Hiép

héi mudi Chau Au EuSalt/ AS 017-2005 Determination of fluorides.
Potentiometric

TCVN 10659:2014 do Cyc Ché bién Néng lam thiy sdn va nghé
mubi bién soan, Bd Nng nghiép va Phat tridn ndng thén & nghi,
Téng cyc Tiéu chuén Bo lwdng Chét luvgng thdm dinh, B6 Khoa
hoc va Céng nghé cong bd.
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Muéi (natri clorua) - Xac dinh ham lwong florua -
Phwong phap do dién thé

Sodium chloride - Determination of fluoride content - Potentiometric method

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac phuong phap do dién thé st» dung dién cyrc chon loc ion dé xac dinh ham
lurong florua trong mudi (natri clorua) cé thé héa tan trong nuéc.

Cac phuong phap nay c6 thé ap dung cho cac san phdm muéi (natri clorua) chira ham lveng florua Ion
hon 10 mg/kg.

Phuong phap | c6 thé ap dung cho cac loai muéi khéng chira cac chét phy gia hodc cac loai mubi chua
chét khir chéng két dinh nhu kali feroxyanua, natri feroxyanua ho#c canxi feroxyanua khéng tao phire

voi florua.

Phuwong phap Il cé thé 4p dung cho céac loai mudi chira ham Iuong canxi va magie tbng sé nhd hon
0.6 molkkg dugc bd sung vao nhw canxi carbonat, tricanxi phosphat, magie carbonat, magie hydroxit
hoéac magie oxit.

CHU THICH: Ham lvong cac chit phu gia co thé chidp nhan dugc (0.8 molikg mubi) dé cap trong phuong phap Il trong
wng vol.

~ magie oxit, MgO: 24 g/kg mudi
— magie hydroxit, Mg(OH)2: 35 g/kg mudi
- magie cacbonat, MgCO3: 51 g/kg mudi
— canxi carbonat, CaCOy' 60 g/kg mudi
— canxi lriphosphat, Cax(POa)z. 243 g/kg mudi
2 Nguyén tic

Phin miu thir dwoc hda tan vao nuéc (phrong phap 1) hodc axit clohydric loang (phuwong phap ).
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Giai phong florua béing dung dich dém chira chét chéng tao phire (CDTA).

Do dién thé ham lwgng florua bing dién cuc chon loc ion ghép vai dién cie so sanh bac/bac clorua.

3 Thubc thir

Chi sr dung cac thudc thir loai tinh khiét phan tich va sir dung nurée cit hodic nwéc d3 loai khoang.
khéng chira clorua ho3ic nuwée cb a9 tinh khidt tirong dwong, trir khi c6 quy dinh khac.

3.1 Axit clohydric, Cieny = 1 molil.
3.2 Dung dich natri hydroxit, Cjaow = 8 mol/l.

3.3 Dung dich aém TISAB | (dung dich d8m didu chinh ndng a4 ion tdng sé)

Hoa tan 58 g natri clorua (3.8) trang khodng 500 ml nwéc dwng trong binh dinh mirc polyetylen dung
tich 1 000 ml (4.7). Thém 57 ml axit axetic béng (3.7) va 5 g CDTA (3.8). Sau khi @& ngudi & nhiét 4
phong, thém dung dich natri hydroxit (3.2) 4 c6 dugc pH 5,5. Thém nuwéc dén vach va trén.

3.4 Dung djch d8m TISAB Il (dung dich dém didu chinh ndng 44 ion tdng sd)

Hoa tan 58 g natri clorua (3.8) trong khodng 400 ml nuéc dgng trong binh dinh murc polyetylen dung tich
1 000 ml (4.7). Thém 114 ml axit axetic bang (3.7) va 50 g CDTA (3.8). Sau khi d& nguéi & nhiét a3 phong,
thém dung dich natri hydroxit (3.2) (khodng 250 ml) 38 cé duwgc pH 5,5. Thém nuwée dén vach va trén.

CHU THICH: CDTA hoa tan hoan toan khi thém natri hydroxit.
3.5 Dung djch chudn géc florua, ¢y~ 1 000 mg/l
S{ dung dung dich chuln gdc ¢6 ban sdn trén thj tredng ho3c chudn bj dung dich chudn géc nhu sau:

Hoa tan 2,210 g natri florua (NaF) (3.9) hodic 3,058 g kali florua (KF) (3.10) v&i nwéc dyng trong binh
dinh mirc polyetylen dung tich 1 000 mi (4.7), thém nwéc dén vach va trdn. Dung dich nay ¢o thé bén
trong thoi gian dai.

3.6 Natri clorua, khéng chira florua.

3.7 Axit axetic bang, ¢ ~1,05 g/mi.

3.8 CDTA (trans-1,2-diaminoxyclohexan-NNN'N'-tetra-axit axetic, C14Hz;N;Og. H;0).
3.9 Natri florua (NaF).

3.10 Kali florua (KF).
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4 Thiét bj, dung cy

Str dung cac thiét bi, dyung cy thdng thiedng cla phong thir nghiém va cu thé nhu sau:
41 Cbccomo polyetylen (PE) hodc polypropylen (PP}, dung tich 150 ml va 400 mi.
4.2 Dién cyc chon lgc ion florua.

4.3 Dién cic so sanh Ag/AgCI.

4.4 May do ion (hodc may do pH), cho phép do 0,1 mV (0,001 don vij pH).

4.5 B khudy tir.

4.6 Ddng hd bim gid.

4.7 Binh djnh mirc polyetylen, dung tich 500 ml va 1 000 ml.

4.8 Can phdn tich, can chinh xac dén 0,01 g.

5 Léay miu va chuén bj miu thir

Tiéu chudn nay khdng quy dinh viéc Iy miu. Didu quan trong 1& mau giri dén phong thir nghiém
phai dung 1a m3u dai dién va khéng bj hw hong hodc suy giam chét lvgng trong qua trinh bao quan
va van chuyén.

LAy khodng 500 g mAu thir & phan tich.

6 Phwong phap | (48i véi cac miu khéng chira cac sdn phdm tao phirc véi florua)
6.1 Phdn miu thir

Dung ¢an (4.8) can khoang 50 g mau thir (5.2), chinh xac dén 0,01 q.

6.2 Hiéu chuin

6.2.1 Dung dich hi¢u chudn

Chuén bj cac dung dich nay ddi véi cac mau chira ham lwgng florua trong khodng tir 100 mg/kg dén
300 mgrkg.

Gho 50,00 g natri clorua (3.6) vao mét day ndm binh djnh mic polyetylen dung tich 500 ml (4.7), hoa
tan trong nudc va thém cac thé tich dung dich chudn géc florua (3.5) nhw trong Bang 1. Thém nuéc
dén vach va trén.
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Bao quan ngay cac dung dich nay trong binh polyetylen, dung dich nay co thé bén trong mét thon
gian dai.

Bang 1 — Chudn bj dung djch higu chudn

Dung dich higu chudn 88 | Dung djch chudn géc florua (3.5) | Ham lweng florua tworng (ng
mi mg/kg mubdi
1 5,0 100
2 l 7.5 | 150
3 100 2007
4 il 12,5 © 250
5 15,0 300

CHU THICH: Nnhw 84 8& cap trong Didu 1, phuong phap nay co thé ap dung cho cac loai mudi chira ham Iugng florua lon
hon 10 mg/kg. Tuy nhién, céc dung dich hidu chudn (6.2.1) cé ham luwgng florua bao tram dai tir 100 mg/kg 6én 300 mg/kg
Déi vén dung dich hiéu chuén c6 ham lwreng forua ndm ngoai dai nay thi cac dung dich hi¢u chudn vaho&c phan miu thi
phai dugc didu chinh cho phis hep.

6.2.2 Phép do dign thé
Thye hién véi nam dung dich da chudn bj trong 6.2.1 nhwr sau:
Chuyén 50,0 ml dung dich hiéu chuin va 50,0 ml dung dich d&m TISAB | (3.3) vao céc ¢& mé (4.1) khé.

Nhung hai dién cyc (4.2) va (4.3) vao dung dich va doc dién thé sau ding 3 min. Khudy tir t& bang b
khudy tir (4.5) trong qua trinh xac dinh.

CHU THICH 1:  Dung dich nay khéng sir dyng cho cac phép xac dinh tiép theo.

CHUTHICH 2: Cé théd sir dung cac may do ion, cho phép doc tryc tidp s4 miligam florua trén kilogam muédi thay cho phuong
phép xac dinh bing d4 thi, véi didu kién I may do ion co thé higu chudn duwgc véi ndm dung dich higu chuln.

CHU THICH 3: Trong subt qua trinh do dién thé cac bot khang khi cé thé gay nhifu. D& loai bd cac bol khi, a3t cbe co mé vao
bé siéu Am trudre khi do.

6.2.3 Dwdng chudn

Dung duéng chun bidu dién ndng d% florua, tinh bng miligam florua trén kilogam muéi trén truc
hoanh va cac gia trj dién thé twong (ng, tinh bing milivon trén tryc tung.

6.3 Xac djnh

Chuyén phdn mau thir (6.1) va nuéc sang binh dinh mirc polyetylen dung tich 500 ml (4.7), hoa tan,

thénl nwéc dén vach va trén. Chuydn 50,0 mi dung dich nay va 50,0 mi dung dich dém TISAB | (3.3)
sang cbc co méd (4.1) khod.

Nhung hai dién ciyre (4.2) va (4.3) vao dung dich va doc dién thé sau ding 3 min. Khudy tir tir bing b
khudy tir (4.5) trong qua trinh xac dinh.
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7 Phwong phap Il [déi v&i cac méu c6 chiva chét phy gia (khong qua 0,6 mollkg muébi)
tao phirc véi florua)

7.1 Phin miu thi

Dung can (4.8) can khodng 50,0 g mAu thi¥ (5.2), chinh xac dén 0,01 g.
7.2 Hiéu chuén

7.2.1 Dung djch hiéu chuin

Chudn bj cac dung digh ndy déi v&i cac m3u chira ham lugng florua trong khoding tir 100 mg florualkg
dén 300 mg florua/kg.

Thém vao mdt day -ndm binh dinh mirc polyetylen dung tich 500 ml (4.7), mi binh: 50.00 g natri
clorua (3.6). Hoa tan trong nwdc, thém 100 ml axit clohydric (3.1) va chuyén cac lwgng dung dich
chuén gbce florua (3.5) nhu trong Béng 2. Thém nwoc dén vach va tron.

Bao quan ngay cac dung dich nay trong binh polyetylen, dung dich ndy c6 thé bén trong mot thoi
gian dai.

Béng 2 - Chudn bj cac dung djch hiu chudn

Dung dich higu chudn sé | Dung dich chudn géc florua (3.5) | Ham lwgng florua twong wng
mi mg/kg mubdi
1 50 100
2 1.5 150
| 3 10,0 200
4 i 12,5 250 '
5 ! 150 300 |

CHU THICH: Nhw da @& cap trong Didu 1, phurong phap ndy 6 thé &p dyng cho cac loai mubi chira ham lwgng florua Iém
hon 10 mg/kg. Tuy nhién, cac dung dich hidu chuln (7.2.1) cé ham lrong florua bao trém dai tir 100 mgikg dén 300 mgikg.
©éi véi dung dich hidu chudn c6 ham lreng florua ndm ngodi ddi nay thi cac dung dich higu chudn vamoiic phan mlu thir
phai dwge didu chinh cho phi hop.

7.2.2 Phép do dién thé
Thuc hién vai ndm dung dich da chuén bj trong 7.2.1 nhu sau:

Chuyén 50,0 ml dung dich hiéu chudn va 50,0 ml dung dich dém TISAB Il (3.4) véo cbc c6 mé dung
" tich 150 ml (4.1) khé.

Nhing hai dién cyc (4.2) va (4.3) vao dung dich va doc dién thé sau dung 3 min. Khudy tir tr bang bd
khudy tir (4.5) trong qua trinh xac dinh.
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CHU THICH 1: Dung dich ndy khdng s dyng cho cac phép xac dinh tiép theo.

CHU THICH 2:  C6 thé si&r dung cac méy do ion, cho phép doc trre tiép 84 miligam florua trén kilogam mudi thay cho phuong
phap xac dinh bing @ thi, v&i didu kién 1a may do ion ct thé higu chudn dwoc véi nam dung dich hiéu chuén.,

CHU THICH 3: Trong sudt qua trinh do dién th& cac bot khdng khi co thé gay nhiu. D4 loai bé cac bot khi, A3t cbe co mé vao
bé siéu am tredre khi do.

7.2.3 Pwong chudn

Dung dwéng chudn bidu didn ndng @b florua, tinh bing miligam florua trén kilogam muédi trén truc
hoanh va cac gia trj dién thé trong (rng, tinh bang milivon trén tryc tung.

7.3 Xac djnh

Chuyén phin miu thir (7.1), 200 ml nuéc va 100 ml axit clohydric (3.1) sang cb¢c c6 mé dung tich
400 mi (4.1), trdn k§ @& hda tan hoan toan, chuydn sang binh dinh mirc polyetylen dung tich
500 ml (4.7) thém nwéc dén vach va trdn. Chuyén ngay 50,0 ml dung dich nay va 50,0 ml dung dich
dém TISAB i (3.4) sang céc cé6 mé dung tich 150 mi (4.1) khé.

Nhung hai dién cyc (4.2) va (4.3) vao dung dich va doc dién thé sau ding 3 min. Khudy tir tir bang bd
khudy tir (4.5) trong qué trinh xéac dinh.

8 Tinh va bidu thj két qua

Ham lwong florua clia mau thir, ay,, thu duge tnee tiép tir durdng chudn, tinh bing miligam florua trén
kilogam. Lam trdn két qua dén sé mg/kg gan nhét.

9 Béo cao thir nghiém

Bao cao thlr nghiém phai néu rd:

~ moi thdng tin cin thiét a& nhan biét ddy aa v& mau thir;

—~ phwong phap Idy miu da sir dung, néu biét;

— phwong phép thir 43 s dung va vién din tiéu chudn nay;

- ngay thir nghiém;

két qua thir nghiém thu duorc;

moi chi tiét thao tac khdng quy dinh trong tiéu chudn nay ciing véi céc chi tiét bAt thuéng khac co
thé dnh hwéng téi két qua thir nghiém.
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Phy luc A
(Tham khao)

P$ chym cua phwong phép
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Cac phép phan tich do'mét sé phéng thir nghiém thyc hién trén ba miu, mdi phéng thir nghiém cho
céac két qua thu duwgc do cing mdt ngudi thire hién ba phép phan tich trén mét mAu, cho cac két qua

théng ké& néu trong Bang A.1 nhw sau:

‘Bang A.1 - Cac két qua théng ké vé d9 chym cua phwrong phap

Mubl sdy bing Nwéc bidn, Mubi bién
chédn khéng 100 g/l {co phy gia)
khéng co phu gia
(khang cé phy gia) N
$6 lwgng phong thdr nghiém tham gia 13 13 13
Ham lrgng florua trung binh, mg/kg 296 149 243
' Gi6i han 13p lai, r. mglkg 12 5 13
|
| h lap lau s, Ik 42 1, 46 |
D6 lech chudn I13p lai, s, mg/kg 8 —'[ 4]
Gigi han tai lap. R, mg/kg 17 9 | 30 A‘
D06 l&ch chudn tai 1ap, sg, mg/kg 6.0 3.2 1 10,6 i

1
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Thw muyc tai li¢u tham khao

(1] Akzo Nobel Final research report F99004 (May 1999): The determination of fluoride in NaCl.
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