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Loi néi dau
TCVN 11146:2015 hoan toan twong dwong véi 1ISO 6233:1983.

TCVN 11146:2015 do Ban ky thuat tiéu chudn quéc gia
TCVN/TC102 Quéang sét bién soan, Téng cuc Tiéu chudn Do
Iwrng Chét lwong dé nghi, Bé Khoa hoc va Céng nghé céng
bé.
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Quang va tinh quang mangan - Xac dinh ham lwong canxi va
magie - Phwong phap chuan dé EDTA
Manganese ores and concentrates - Determination of calcium and magnesium contents -

EDTA titrimetric method

1 Pham vi 4p dung

Tiéu chudn ndy quy dinh phirong phap chudn @6 EDTA a8 xac dinh ham Iwgng canxi va magie ¢6
trong quéing va tinh quiing mangan.

Tiéu chudn ndy &p dyng cho cac sdn phdm cé ham lwgng canxi va magie 16n hon 0,3 % (khéi
lwgng)
Tiéu chun nay duge st dung cing véi TCVN 11142 (ISO 4297).

2 Tailigu vign dén

Céc tai lidu vién d&n sau 14 can thiét cho viéc ap dung tiéu chudn nay. D&i véi cAc tai liéu vién din ghi
n&m cong bé thi &p dung ban dugc néu. Dbi v&i cac tal ligu vién din khéng ghi ndm cdng bé thi &p
dyng ban méi nhit, bao gdm ca cac sira adl (néu co).

TCVN 10548-1 (ISO 4296-1), Quédng mangan — Ldy miu — Phén 1: LAy m&u don.
TCVN 10548-2 (ISO 4296-2), Quang mangan — L4y méu — Phén 2: Chudn bj méu.

TCVN TCVN 11142 (ISO 4297), Quéng va tinh quing mangan — Phuong phép phan tich héa hoc -
Hwéng dén chung).

3 Nguyén tic

Phan hly phan m3u thi bing axit clohydric va axit nitric. Tach silic béng cach lam bay hoi dung
dich dén khd. Hoa tan cac mudi trong axit clohydric, loc c3n khdng tan va gi® dich loc 1am dung
dich chinh.

Dbt gidy loc chira ¢&n va x ly cin bang axit sulfuric va axit flohydric.
Nung chdy cén v&i natri carbonat.

Hda tan khdi chay trong nuwédc va lgc dung dich nhan dwec. Hoa tan c3n bdng axit clohydric va gdp
vao dung djch chinh.
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Tach bari [khi ham Iwegng bari I&n hon 1 % {khéi wong)] & dang bari sulfat.

Tach cac nguyén té can tré (sét, nhém, mangan, dbng:, chi va cac nguyén té khac) khéi dung dich
chinh (sau khi tach bari sulfat hodic khéng tach bari sulfat) bing hexametyitetramin va natri
dietyldithiocarbamat.

Chuén @6 canxi bing dung dich chudn &9 tiéu chudn EDTA & pH 13 va chudn g6 magie & pH 10
(sau khi da tach khéi canxi & dang hydroxit) trén may chudn dé quang dién v&i chi thj Ericrom
xanh SE hoc chudn d8 canxi bing mét thwéng bling dung dich chudn @9 tiéu chudn EDTA & pH
13 v&i hdn hop chi thi fluorexon va tymolphthalein va tdng canxi va magie & pH 10 v&i chi thi
eriocrom T den.

4 Thubc thir

4.1 Kali disulfat (K28207).

4.2 Natri carbonat, khan.

4.3 Dung dich ammoniac, p 0,90 g/mi.

4.4 Axit nitric, p 1,40 g/ml.

4.5 Axit clohydric, p 1,19 g/ml.

4.6 Axit flohydric, p 1,14 g/mil.

4.7 Axit sulfuric, p 1,84 g/ml, pha loang 1+1.

4.8 Axit sulfuric, dung dich 2 % (khéi lugng).

4.9 Axit clohydric, pha lo&ing 1+1.

4.10 Axit clohydric, pha lo&ng 1+4.

4.11 Axit clohydric, pha lo&ng 1+50

4.12 Kali hydroxit, dung djch 200 g/l.

Bao quan dung dich trong chai polyethylen day kin.
4.13 Kali hydroxit, dung djch 2 g/l.

4.14 Natri dietyldithiocarbamat, dung dich 100 g/I.
Chudn bj treede khi s dyng.

4.15 Natri carbonat, dung djch 10 g/l.

4.18 Sucrose (C12H22011), dung dich 40 g/l.

4.17 Hexamethylentetramin (CeH12N4), dung dich 100 g/l.

4,18 Dinatri dihydro (etylendinitrilo) tretraacetat (EDTA), dung dich tiéu chuén 4,6 g/l.
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4.18.1 Chuén bj dung dich

Hda tan 4,6 g EDTA béng 100 ml nwéc trong khi dun néng nhe, loc qua gidy loc trung binh vao
binh dinh mrc dung tich 1000 ml, pha loang bing nwéc dén vach mire va lic déu.

4.18.2 Chuén héa dung dich
4.18.2.1 Chudn héa dung dich trong tredng hep chudn dd do quang

LAy nhitng phan dung dich chudn canxi (4.20) va dung dich chuén magie (4.21) chira 4 mg dén 5
mg cc nguyén tb trén cho vao cbc dung tich 250 ml va chudn a9 béng dung dich EDTA (4.18)
theo 7.5.1 va4 7.5.2.1.

4.18.2.2 Chudn héa dung dich trong tredng hop chudn §@ bang mét

L4y nhizng phin dung dich chudn canxi (4.20) chira 4 mg dén 5 mg canxi cho véo binh tam gidc
dung tich 250 ml va chudn @9 bang dung dich EDTA (4.18) theo 7.5.3.

L4y nhirng phin dung dich chuin canxi (4.20) va dung dich chun magie (4.21) chira 4 mg dén _
5 mg c4c nguyén té trén cho vao binh tam gidc dung tich 250 ml v& chudn @ bing dung dich
EDTA (4.18) theo 7.5.4.

4.18.3 Cachtinh
Néng dé dung djch EDTA, ¢, biéu thj bang g Ca/ml hodic g Mg/mi, tinh theo céng thirc

m
c==
14

Trong dd

m 12 khéi lvgng canxi hodic magie trong ph&n dung dich thi clia dung dich chuén tvong
&rng, tinh blng gam;

V  la thé tich dung dich EDTA tiéu tdn cho chudn d% phdn dung djch chudn canxi hodc
magie, tinh bang mililit.
4.19 Dinatri dihydro (etylendinitrilo) tetraacetat (EDTA), dung dich chuén 2,3 g/l.

Héa tan 2,3 g EDTA b3ng 100 ml nwéc trong khi dun néng nhe. Chuén bj dung dich va xac dinh
ndng db theo 4.18, nhung 4y phin dung dich chudn canxi (4.20) v4 dung dich chudn magie
(4.21) chira 1 mg dén 2 mg canxi va magie.

4.20 Canxi, dung dich chuln twong teng 1 g Call.

Can 2,4975 g canxi carbonat, 34 sdy khd & 200 °C va @& ngudi trong binh hat &m, cho vao cbc
dung tich 250 ml, hda tan bdng 50 ml axit clohydric (4.10) va dun sdi cho dén khi loai hét khi
carbon dioxit. P& ngudi dung dich, chuyén vao binh dinh mirc dung tich 1000 mi, pha loang béng
nwéc dén vach mre va lic déu.

1 ml dung dich chuan nay chira 1 mg Ca.



TCVN 11146:2015
4.21 -Magie, dung dich chuén tuong (rng 1 g Mgl

Hoa tan 1,000 g magie (69 tinh khiét 99,95 %) bang 20 ml axit clohydric (4.9), trong khi dun néng.
P& ngudi dung dich, chuyén vao binh dinh mirc dung tich 1000 ml, pha loéng bing nwéc dén
vach mtrc va lic ddu,

1 ml dung djch chira 1 mg Mg.
4.22 Dung djch dém, pH 10

Hoa tan 35 g amoni clorua trong 200 ml dung dich ammoniac (4.3) va pha lodng béing nudc dén
500 ml.

4.23 Chi thi criocrom xanh SE, {dinatri 3-[(5-cloro-2-hydroxyphenyl)azo]-4,5-dihydroxy-
2,7naphthaledisuifonat} (C1sHsCIN2Naz0sS,), C.1.16680, dung 'dich 0,5 % (khéi lrong).

Hoda tan 0,5 g eriocrom xanh SE trong nuéc, c6 2 g amoni clorua va 10 m! dung djch ammoniac
(4.3) va pha loang béng nwréc dén 100 ml.

4.24 Chi thi malachite xanh la cay, {4-[4-(dimethylamino)-a-phenylbenzyliden]-2,5-
cyclohexadienyliden} dimethylamoni clorua (CzsH2sCINz), C.1.42000, dung dich nuéc 1 % {khbi
lrong).

4,25 Chi thi criocrom den T, ({natri 3-hydroxy-4-[{1-hydroxy-z-napthyl)azo]-?-nito'-1—
napthalensulfonat} (C2cHs2NaNa0;8), C.1.14645, trén véi kali clorua theo ty 18 khéi lwgng 1:100.

4.26 H&n hop chi thij

Tron  florexon  {[florexin-2°,7"-diylbis(metylennitrilo)] . , axit tetraacetic} = (CaoH26N2013),
thylmolphthalein [3,3-bis{4-hydroxy-5-isopropyl-o-tolyl) phthalid] (C2sHs004) va kali clorua theo ty
1& khéi lvong 1:1:100 va nghién k§ trong ¢bi ma nao.

5 Thiét b}, dung cu
Céc thiét bj, dung cy thong thuéng trong phong thlr nghiém va

5.1 May chudn dé quang dién

6 MAiu thee
L&y miu don quang mangan theo TCVN 10548-1 (IS0 4296-1).

Chuén bj miu quing mangan theo TCVN 10548-2 (ISO 4296-2).
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7 Céch tién hanh

7.1 Phin méu the

€an 0,5 g dén 1 g mau thir ¢ phan tich héa cho vao cée dung tich 250 ml.
7.2 Phéan hiy phdn miu the

Hda tan phin mAu thir (7.1) trong 15 ml dén 20 mi axit clohydric (4.5), trong khi gia nhiét. Sau khi
hoa tan hoan toan, thém tirng giot axit nitric (4.4) cho dén khi dung dich ngirng sii bot. Lam bay
hoi dung dich &&n kha, thém 10 ml axit clohyric (4.5) vdo ciin khé va |am bay hoi Igi dén khd. Sau
a6 dun tiép c3n khd & 120 °C dén 130 °C trong 40 min d4n 60 min. Thém 10 ml dén 15 ml axit
clohydric (4.5) vao cin khé dun nhe 3 min ¢én 5 min d& hoa tan mudi, sau dé thém 30 mi dén 40
ml nwéc néng, dun dén sbi va lgc ciin khdng tan béing gidy loc chdy nhanh c6 chira mdt lwgng nhd
bdt gidy loc. Tia rira c&n trén gidy loc 3 hodic 4 1An bing axit clohydric (4.11) va sau d6 vai lan
bing nwdc néng. Gitr lai dich loc (dung djch chinh).

7.3 X ly cdn

Bua gidy loc chira c&n vao chén platin, dét va nung & 500 °C dén 600 °C. Bd ngudi chén, tdm wat
c3n bing 2 ho3c 3 giot nwde, thém 2 hodc 3 giot axit sulfuric (4.7), 5 ml d&n 7 ml axit flohydric
(4.6) va cd dén khd. Nung ciin khé & 500 °C dén 600 °C, d& ngudi, thém 1 g @én 2 g natri carbonat
(4.2) va nung chay & nhiét @6 900 °C dén 1000 °C trong 15 min dén 20 min. Bua chén chira khéi
chay vao céc dung tich 200 ml dén 250 ml, thém 50 ml dén 60 mi nwéc néng va dun cho dén khi
khéi chay tan hoan toan. Tia rlra chén bing nuéc va 1y chén ra. Dun sdi dung dich 2 min dén 3
min, sau dé loc dung dich qua gidy lec trung binh c6 chira mdt hegng nhd bét gidy loc. Tia riva can
trén gidy loc 4 hoac 5 lAn bing dung dich natri carbonat (4.15). B4 djch loc di. Hoa tan c3n 65 rira
trén gidy loc blng 10 ml dén 15 ml axit clohydric (4.10) néng. Tia rira gidy loc 3 dén 4 I4n bing
nwéc néng. Bun sb6i dung dich nhan dwee va gdp vao dung dich chinh.

7.4 Tach cac nguyén té di kém
7.4.1 Téch cac nguyén td di kém khi quiing chira khdng 1&n hon 1 % (khéi lwgng) barl oxit

Lam bay hoi dung dich gom dugc & (7.3) cho dén muéi dm. Hoa tan muéi trong 10 m! axit
clohydric (4.5), pha lo&ing bing nwéc dén thé tich 40 ml dén 50 ml va khudy déu. Thém dung dich
amoniac (4.3) vao dung dich nhan dwec cho dén khi xuét hién két tha sit hydroxit. Hda tan ngay
két tia bing cach nhd tirng giot axit clohydric {4.9), khéng dwgc du. Dé trung hda dung dich the
tréing, thém cliing mét lwvgng dung dich amoniac nhu ddi v&i trung hda dung dich thir.

Tiy theo ham Iwgng sét, thém 20 ml dén 30 mi dung dich hexametyltetramin (4.17) vao céc dung
dich @4 trung hda, dun néng dung dich & 80 °C dén 90 °C va dé yén trén bép dun nhe khodng
15 min @&n 20 min. Sau khi d& ngudi dung dich, chuyén dung dich cling v&i két tia vao binh dinh
mirc dung tich 250 ml, thém mat lgng nhé bt gidy lec, 80 mi dung dich natri dietyldithiocarbamat
(4.14), l4c k¥ cho dé&n khi dung dich phia trén két tiia trong suét.
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Pha loang dung dich biing nwéc dén vach mirc va lic ddu. D& ifng két tla va loc.qua hai lop gidy
loc min khé vao binh tam giac khd, bé di phin dich loc ban dAu. Néu thay dich loc duc nhidu, dé
y&n dung dich tir 1 h @én 2 h, sau d6 loc qua hai lan gidy loc min {dung dich chinh). Mot it vn duc
trong dung dich 13 do san ph&m cla sy phan hiy natri dietyldithiocarbamat thl khéng anh hudng
dén qué trinh x&c dinh ham legng canxi va magie sau nay.

7.4.2 Tach céc nguyén td di kém khi quing chiva I&n hon 1 % (khéi lwgng) bari oxit

Thém 5 ml dén 10 ml dung dich axit sulfuric (4.7) vao dung dich nh&n dwgc (7.3) va [am bay hoi
dung dich dén kho. Thém vao c3n khé 10 ml axit clohydric (4.5) va lam bay hoi lai dén kha. Lap lai
viéc xUr Iy véi axit clohydric. TAm wét cin khd bang axit clohydric (4.5), sau d6 hda tan trong 200
ml nwée néng, ¢6 dun nong. B& ngudi dung dich, trung héa bing dung dich amoniac (4.3) cho dén
khi xult hién két tia s&t hydroxit, sau d6 cAn than hoa tan két tlia bang cach thém tirng giot axit
clohydric (4.9), trong khi khu&y manh, thém dw axit clohydric (4.9) [khéng dwoc nhiéu hon 0,5 ml
@én 1 ml axit clohydric cho 100 ml dung djch, (pH clia dung dich phai 1a 1,8)). Khudy dung dich va
d& yén 2 h dén 3 h. Loc két tia bari sulfat bdng gidy loc min c6 chira mdt it bdt gidy loc, tia rira 2
hodc 3 1An bang dung dich axit sulfuric (4.8) va 5 hodc 6 1an bing nwdc am. Gilr lai dich loc. Pua
gidy loc chira két tia vao chén platin, dét va nung chdy véi2 g 4én 3 g kali disulfat (4.1) & 500 °C
&én 600 °C. DPwa chén vao cdc dung tich 250 ml va héa tach khéi chay trong 100 ml nuwée &m,
thém 2 hosc 3 giot axit sulfuric (4.7), 2 ml axit clohydric (4.5), dun séi 10 min Gén 15 min va dé
y&n cha dén khi ngudi hoan toan. Loc cin qua hai I&p gidy loc min c6 chira bét gidy loc, tia rira
c&n 5 hodc 6 1An bdng axit sulfuric (4.8) 4m va sau d6 2 hodc 3 14n bang nwée Am. BS cén di. Gop
dich loc nhan dwee vao dung dich chinh, ¢ dung dich ¢dn 40 mi dén 50 ml va 13p lai qua trinh
theo 7.4.1,

Tién hanh phép thir trdng qua tat cd cac bwéc phan tich.

7.5 Phép xéc dinh
7.5.1 Xac djnh ham lwgng canxi — Phwrong phap chudn a8 do quang

D& xac dinh ham lwgng canxi, ldy phan dung dich chira 1 mg dén 5 mg canxi ttr dung dich nhén
dwoc & 7.4 cho vao cbe dung tich 250 mi @3t trong gia clia may chudn &0 quang dién (5.1). Néu
thay chn thiét, pha loang dung dich bing nwéc ddn 100 ml, thém 1 hodc 2 giot dung dich chi thi
malachit xanh (4.24) d& dung dich c6 mau xanh ngoc. Thém 5 ml dung dich sucrose (4.16), sau do
thém dung dich kali hydroxit (4.12) cho dén khi dung djch tré thanh khéng mau va thém dw 10 ml
dén 15 ml (pH cia dung dich phai 1a 13). Thém 5 hodc 6 giot dung dich chi thj eriocrom xanh SE
(4.23) vao dung dich nhan duec va chuln ¢ bding dung dich EDTA (4.18 ho3c 4.19, tuy theo ham
Ieorng canxi) trén may chudn 66 quang dign (5.1), ding kinh loc cé d4 truyén qua circ dai & bwéc
séng 610 nm, cho dén khi kim chi thj cha thiét bi dirng.

10
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7.5.2 Xéac djnh ham lwgng magie - Phwong phap chudn d$ do quang

7.5.2.1 Xé&c dinh ham lvgng magie khi quiang ¢6 chira ham Iwgng magie nhd hon khéng dang ké
ham lwgng canxi

Ding mdt phan dung djch nhu xac dinh ham lwgng canxi (7.5.1) 3& x4c dinh ham lergng magie.
Loc két tia magie hydroxit qua gidy loc trung binh ¢6 thém bt gidy loc. Tia riva thanh céc 2 1An
bing dung dich kali hydroxit (4.13). Tia rtra két tGa magie hydroxit trén gidy loc 4 dén 7 1an (tby
theo ham legng magie) bang dung dich kali hydroxit (4.13). Sau d6 hda tan két tda trong 50 ml
axit cloh}'dric (4.11), gom dich loc vao c4c cbc da dung d& xéc dinh ham lwgng canxi. Tia ria gidy
loc 5 d&n 7 1an bang nwéc 4m. Thém vao dung dich 4 ml dung dich amoniac (4.3), pha lodng bing
nuwéc dén 150 mi (pH cta dung dich phai bing 10), thém 3 hoc 4 giot dung dich chl thj eriocrom
xanh SE (4.23) va chuén d$ béng dung dich EDTA (4.18 ho#c 4.19, tly theo ham lwgng magie)
trén may chuln dd quang dién (5.1) v&i kinh loc c6 @b truydn qua cyc dai & budc séng 610 nm
cho dén khi kim chi cta thiét bj dirng.

7.6.2.2 Xac dinh ham lwgng magie khi quing c6 ham lwgng magie nhd hon dang kd ham
lwrgng canxi

Lay phan dung dich chi*a 1 mg dén 5 mg magie t¥ dung dich nhan dugc theo 7.4, cac didu kién
chudn 49 gibng nhw da néu & 7.5.1 adi v&i canxi. Kndng tién hanh chudn canxi ma loc két tha
magie hydroxit bang gidy loc cé chira bdt gidy loc, tia riva cbdc va két tia 4 @én 5 1An bing dung
dich kalihydroxit (4.13). Sau dé hoa tan két tha trong 50 ml axit clohydric (4.11) va tia riva gidy loc
3 dén 4 1An bidng neéc dm. Chinh pH cla dung dich nhan dwoc dén 13 (xem 7.5.1) blng dung
dich kali hydroxit (4.12), thém 5 hogc 6 giot chi thj eriocrom xanh SE (4.23) va chudn 48 lwong
canxi cdn lai bdng dung dich EDTA (4.18). Sau d6 loc két tia magie hydroxit va hoan thién viéc
xdac dinh ham lwgng magie nhw d néu & 7.5.2.1.

7.5.3 Xac djnh ham lwgng canxi - Phwong phip chudn d¢ bing mét

P& xac dinh ham lwgng canxi, 14y phin dung dich chira 1 mg dén 5 mg canxi t& dung dich nhan
duoc & 7.4 cho vao binh tam gidc dung tich 250 ml, thém vac 100 ml nwéc va 5 m! dung dich
duwdng mia (4.16). Thém 1 ho#3c 2 gipt chi thj malachit xanh (4.24) dé dung dich ¢ mau xanh ngoc
nhat, sau d6 thém dung dich kali hydroxit (4.12) cho dén khi dung dich thanh khéng mau va thém
dv 10 ml dén 15 ml (pH phai 1a 13). Thém vao dung djch nhan dugc 40 mg dén 50 mg hdn hop
chi thi (4.26), khuly va chun ngay bing dung dich EDTA (4.18) cho dén khi mau xanh lo ¢6 anh
huynh quang cia dung dich chuyén sang mau tim va &nh huynh quang gidm &ang k&. Dung dich
sang tlr dudi lén.

7.5.4 Xac dinh ham lwgng téng canxi va magle ~ Phwong phap chudn @4 bing mit

Pé x4c dinh ham lwgng tdng canxi va magie, 14y phin dung dich (cing mét lvgng nhw khi xac
dinh ham lwgng canxi) tlr dung dich nhin dwgc & 7.4, cho vao binh tam gidc¢ dung tich 250 ml,
thém 50 ml nwée, 10 ml dung dich dém (4.22), 30 mg dén 50 mg chi th eriocrom den T (4.25), lic

11
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@&u va chudn @8 ngay bang dung dich EDTA (4.18) cho dén khi mau @8 rwou vang chuyén thanh
mau xanh. _

8 Bidu thj két qua

8.1 Phép chuldn d$ do quang

Ham Iwgng canxi va magie, bidu thj bdng phin tram khéi lugng, tinh theo céng thirc:

ex(Vy =V)xV, x100

K
V% m,

Trong dé

[+

Vo

Vi

Va
Vs
Mo

K

14 ndng @6 dung dich chudn EDTA (4.18 hoéc 4.19) theo 4.18.3, tinh bang g Ca/ml ho#c g
Mg/ml;

la thd tich dung dich chuin EDTA tiéu tén cho phép x4c dinh ham lwong canxi va magie
trong phan dung dich thi¥ (7.5.1 va 7.5.2), tinh bdng mililit;

1A thé tich dung dich chudn EDTA tiéu tén cho phép chudn a6 phin dung dich thir tréng
twong (ng, tinh bang mililit;

14 thé tich dung dich thir, tinh bang mililit;
14 th& tich dung dich thi dung cho phép xac dinh, tinh bang mililit;
1a khéi lvgng phdn méu thir (7.1), tinh bing gam;

1a h& sé chuydn @di ham long canxi va magie & trang thai khé.

8.2 Phép chuin d9 bing mét thwing

8.2.1 Ham lwgng canxi, bidu thj bing phn tram khéi lwgng tinh theo céng thire

cx(V, —V)xV, ><100x

K
Ve x my

Trong dé

c
Vo

Vs

12

14 ndng @6 dung dich chudn EDTA (4.18) theo 4.18.3, tinh béng g Ca/ml;
14 thé tich dung dich thi, tinh bang mililit;

14 thd tich dung dich chudn EDTA (4.18) tiéu tén cho phép x&c dinh ham lrgng canxi
trong phan dung djch th (7.5.3), tinh bing mililit;
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Vs la thé tich dung dich chudn EDTA (4.18) tiéu tén cho phép chudn @ phdn dung dich thir
tréng twong ng, tinh bang mililit;

Ve la thé tich dung djch thir diing cho phép xac dinh, tinh béng mililit;

mo la khéi lwgng phélj mau thir (7.1), tinh bdng gam;

K 12 hé sé chuyén adi ham luvgng canxi va magie & trang thai khd.

8.2.2 Ham lwgng magie, bidu thj bing phin trim khéi lwgng tinh theo c8ng thire

Trong d6

ex(V, -V8)xV, xlOOx

Ve xmy

K

¢ landng @ dung dich chudn EDTA (4.18) theo 4.18.3, tinh béng g Mg/ml;

Va2 la thé tich dung dich thi, tinh bing milili;

Ve 12 thé tich dung dich thir dung cho phép x4c dinh, tinh bing mililit;

V; 14 thé tich dung dich chuin EDTA (4.18) tiéu tén cho phép xac dinh ham lwgng téng canxi
va magie (7.5.4) trong phan dung dich thir a4 trie thé tich dung dich EDTA (4.18) tiéu tén
. ¢ho phép chudn @& phin dung dich thix tréng tuong g, tinh baing mililit;

Vs 14 thé tich dung dich chudn EDTA (4.18) tiéu tén cho phép chudn @ phan dung dich thi
trang twong (rng, tinh bang mililit;

mo 12 khéi lwgng phan miu thir (7.1), tinh béng gam;

K la hé s chuy&n adi ham luvgng canxi va magie & trang théi khé.

8.3 Sai sé cho phép clia két qua céc 1An xéc dinh hai lin

8.3.1 Xac dinh ham lwgng canxi

Bang 1 - Sal sé cho phép ddi v&i ham lwgng canxi

Ham lwgng canxi Sai sé cho phép
Hal )3n xéc djnh hai 14n Ba Idn xéc d]nh hai ldn
% (khéi lvgng) % (khdi lrgng) % (khdi lwgng)
Tir 0,25 dén 0,50 0,07 0,08
Ter 0,50 8én 1,0 0,10 0,12
Tr1,0dén 2,0 0,15 0,17
Tir 2,0 3én 5,0 0,20 0,25
T 5,0 8én 8,0 0,30 0,35
Tl 8,0 dén 15,00 0,40 0,45
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8.3.2 Xéc dinh ham lwgng magie

Bang 2 - Sal s8 cho phép abi v&#i ham lwgng magie

Ham Iwegng magie

Sal 88 cho phép

Hai IAn x4c djnh hai l1dn

Ba !An x4c djnh hai lin

% (khéi lwgng)

% (khéi lvgng)

% (khéi legng)

Tir 0,25 dén 0,50 0,05 - 0,06
Tir 0,50 dén 1,0 0,07 0,09
Tir 1,0 8én 2,0 0,10 0,12
T 2,0 4én 4,0 0,12 0,15
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