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L&i néi déu
TCVN 4653-2 : 2009 hoan toan twong dwong voi ISO 2597-2 - 2008,

TCVN 4653-2 : 2009 do Tiéu ban ky thuat tiéu chuin quéc gia
TCVNITC102/SC2 Qudng s&t — Phén tich ho& hoc bién soan,
Téng cuc Tiéu chudn Do lng Chét lvgng dé& nghi, B Khoa hoc
va Céng nghé céng bé.

B6 tiéu chuén TCVN 4653 (ISO 2597) bao gdm céc tiéu chuén sau:
TCVN 4653-1 : 2008 (ISO 2597-1 : 2006) Quang st ~ Xac dinh

tdng ham lwong sét — Phin 1: Phuong phap chudn dd sau khi khir
béng thiéc(ll) clorua

TCVN 4653-2 : 2009 (ISO 2597-2 : 2008) Quang st — Xac dinh
tdng ham lvgng st — Phan 2: Phuwong phap chudn d6 sau khi khiy
béng titan(ll1) clorua
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Quing sat — Xac dinh téng ham lwgng sit -
Phén 2: Phwong phap chuan dd sau khi khir bing titan(lll) clorua

Iron ores — Determination of total iron content -
Part 2: Titrimetric method after titanium(ill) chloride reduction

1 Pham vi ap dung

Tiéu chudn nay quy dinh hai phuong phap chudn dg, khéng co thiy ngan dé& xac dinh tdng ham
lvgng sat trong quang sit, st dung kali dicromat sau khi khir sét(lll) bang thiéc(ll) clorua va
titan(l1l) clorua. Sau dé6 chét khir dw dwgc oxy héa béng dung djch kali dicromat (phwong phap 1)
hoéc axit percloric (phwong phap 2).

Ca hai phuong phap ndy 4p dung cho dai ham lrgng sit tir 30 % (khéi lrgng) dén 72 % (khéi lvgng)
trong quéng s&t nguyén khai, tinh quang va st két khéi, ké ca cac san phdm thiéu két.

CANH BAO: Tigu chudn nay cé thé lién quan dén céc vt lidu, thao tac va thidt bj nguy hal. Tiéu
chudn nay khéng d& c4p nhirng vdn dé vé an toan lién quan dén viéc sir dyng ching. Trach nhiém

clia ngwdl sir dung tiéu chudn nay 13 phai thiét 1ap cic quy tic phi hgp va sirc khos, an toan va xéc
dinh céc gi¢i han cho phép trwée khi sir dung.

2 Tailiéu vién dén

Cac tai lidu vién dan sau la can thiét cho viéc ap dung tiéu chudn nay. Déi véi cdc tai lidu vién dan ghi
nam céng bd thi &p dung ban dugc néu. Déi véi cac tai lidu vién din khong ghi nam céng bd thi ap
dung bén mé&i nhét, bao gdm ca cac slra ddi (néu co).

TCVN 6398-0 : 1998 (ISO 31-0 : 1992), Céc dai luong va don vj - Phén 0: Nguyén téc chung.
TCVN 7149 (ISO 385), Dung cu thi nghiém béng thay tinh — Buret.

TCVN 7151 (ISQ 648), Dung cy thi nghiém bédng thuy tinh - Pipet mét mece.

TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thdy tinh - Binh dinh mic.

TCVN 8245 (ISO/IEC Guide 35), M3u chudn — Nguyén tdc chung va nguyén téc théng ké trong
chting nhén).
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IS0 2596, lron ores - Determination of hygroscopic moisture in analytical sample - Gravimetric,
Karl Fischer and mass-loss methods (Qudng st - X4c dinh d6 hat &m trong méu phén tich -
Phuong phép khéi lgng, phuong phép Karl Fischer va phuwong phép hao hut khéi lrong).

ISO 3082, iron cres - Sampling and sample preparation procedures (Quéng sét - Quy trinh 18y méu
vé chudn bj méu).

3 Nguyén tic
3.1 Phan hiy phin mdu thir
3.1.1 Phéan hay bing axit

Péi voi mau chira khéng qua 0,05 % (khéi lvgng) vanadi, phdn méu thir dwoc x& ly véi axit
clohydric trong méi trivdng c6 thiéc clorua va loc cdn, nung va x(r Iy v&i axit flohydric va axit
sulfuric. Nung chay hén hop véi kali disulfat va haa tan khéi chdy trong nuwéc va axit clohydric sau
dé6 trung hoa béng dung dich amoniac. Loc két tia, riva trong nuéc, hda tan trong axit clohydric va
gdp vao dung dich sét chinh, x( Iy bing kali permanganat va |am bay hoi.

3.1.2 Nung chay - lgc

Déi véi miu chira hon 0,05 % (khéi lwgng) vanadi, phan miu thir dwee nung véi hdn hop chét tro
chay, hda tan khéi chdy dwgc trong nwére va két ta duge loc, rira bang dung dich natri hydroxit,
hda tan trong axit clohydric va lam bay hoi.

3.2 Chuln a6 sit

Phan s&t(lll) dugc khir bang thiée(ll) clorua va phin sit(lll) con lai dwoe khir bing titan(lll) clorua.
Chét khir dv dwoc oxy héa béng dung dich kali dicromat lodng (phwong phap 1) hodic axit
percloric lodng (phwong phép 2). S&t d& khr dwoc chudn do bing dung dich kali dicromat, sir
dung natri diphenylaminsulfonat 1am chét chi thi.

4 Thubc thir

Trong qué trinh phan tich, chi sir dung thude thir loai tinh khiét phan tich va chi ding nwéc ct hoic
nwérc co do tinh khiét twong duong.

Phwong
phap
4.1 Axit clohydric, p tir 1,16 g/ml dén 1,19 g/ml. 1va2
4.2 Axit clohydric, ptir 1,16 g/ml @én 1,19 g/ml, pha lodng 1 + 1. 1va2
4.3 Axit clohydric, ptir 1,16 g/ml dén 1,19 g/ml, pha lodng 1 + 12. 1va2
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Phwrong
phap
4.4 Axit clohydric, p tir 1,16 g/ml dén 1,19 g/ml, pha loang 2 + 100. 1va?2
4.5 Axit flohydric, 40 % khéi lwong (o 1,13 g/ml), ho#c 48 % khbi lveng (o 1,19 g/ml). 1va2
4.6 Axit sulfuric, p 1,84 g/ml. 1va 2

4.7 Axit sulfuric, p 1,84 g/ml, pha lodng 1 + 1, c&n than rét 1 phan thé tich thubc thr 1 va 2
4.6 vao 1 phan thé tich nwéc lanh.

4.8 Axit octophosphoric, p 1,7 g/ml. 1va 2
4.9 Axit percloric, 72 % khéi lwgng (0 1,7 g/ml), pha loang 1 + 1. 2

4.10 Hén hep axit sulfuric va axit octophosphoric, rot 150 ml axit octophosphoric 1 va 2
(4.8) vao 400-ml nwére va khudy, thém 150 ml axit sulfuric (4.6), d& ngudi trong bé &n
nhiét, pha lodng bang nwéc dén 11 va lac déu.

4.11 Dung dich amoniac, 28 % khéi lwvong (o 0,90 g/ml) dén 30 % khéi Ivgng 1
(p 0,96 g/ml).

4,12 Natri hydroxit (NaOH), dung djch 20 g/l. 1va2
4.13 Hydro peroxit (H,0;), dung dich 30 % (thé tich). 1va2
4.14 Hydro peroxit (H,0,), dung dich 30 % (thé tich), pha lodng 1 + 9. 1

4.15 Dung djch thiéc(ll) axit clohydric, hda tan 130 g thiéc kim loai trong 500 ml 1va2
axit clohydric (4.1) va pha lo&ng bing axit clohydric dén 1 I. Dung dich nay phai dweoc
bao quan trong chai thly tinh mau nau. Néu can st dung chét 16ng nédi trén b& mat.

4.16 Thiéc(ll) clorua, dung dich 100 g/l, hoa tan 100 g tinh thé thiéc(ll) clorua 1va 2
dihydrat (SnCl2.2H,0) két tinh trong 200 ml axit clohydric (4.1) bing cach gia nhiét

dung dich trong bé én nhiét. D& ngudi dung dich va pha losng bing nwéc dén 1 |. Bdo

quan dung dich trong chai thily tinh mau nau va thém vao médt ligng nhé hat thiée tho.

4.17 Dung djch kali permandanat (KMnO,), 25 g/l 1vaz2
4.18 Dung dich kali dicromat (K,Cr;0), 1 g/l. 1

4.19 Dung djch titan(lll) clorua (TiCls), dung dich 20 g/l, pha lodng mét phan thé tich  1va 2
dung dich titan(lll) clorua (khodng 20 % TiCly) v&i chin phan thé tich axit clohydric.

Cach khac, hoa tan 1,3 g titan trong khodng 40 ml axit clohydric (4.1) trong céc co nép

béng cach gia nhiét trong bé& &n nhiét. D& ngudi dung djch va pha loang bing nwéc dén

200 ml. Néu can chuén bj dung dich méi.

4.20 Kali disulfat (K;S;05), bdt min, 1vaz
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4.21 Hbn hgp chit chay, tron mdt phan natri cacbonat khan (Na,COs) va hai phén
natri peroxit (Na;03).

4.22 Dung djch st tiéu chudn, 0,1 mol/l, l4y 5,58 g sét tinh khiét [@8 tinh khiét lon
hon 99,9 % (khéi lveng)), cho vao binh Erlemenyer dung tich 500 ml va d4t trén cé
binh mét ph&u lgc nhd. Thém 75 ml axit clohydric (4.2) theo tirng lwgng nhd va gia
nhiét dén khi sit tan hét. D& ngudi va oxy héa bdng 5 ml hydro peroxit (4.13) cho vao
tirng Iwgng nhé. Gia nhiét dén khi séi, dé sbi dén phan hay hét hydro peroxit dw va loai
bé clo. D& ngudi, thém vao binh dinh mie dung tich 1 000 ml va lic déu.

1,00 ml dung dich nay twong dwong vé&i 1,00 ml dung dich Kkali dicromat tidu chuén
(4.23).

4.23 Kali dicromat, (43 tinh khiét téi thidu 99,9 %) dung dich tiéu chuin 0,016 67
mol/l, nghién nhé khoang 6 g mau chuén kali dicromat trong céi ma ndo, 1am khd trong
th sdy & nhiét dd tir 140 °C dén 150 °C trong 2 h, va d& ngudi trong binh hat &m dén
nhiét 4 phong.

Chuyén 4,903 g kali dicromat vao céc dung tich 300 ml, héa tan bing khodng 100 ml
nudce, chuyén vao binh dung tich 1 000 ml, pha loZng bing nwéc dén vach mire sau d6
@é ngudi dén 20 °C va lac déu. Ghi lai nhiét A6 A3 tién hanh pha loang (20 °C) trén
chai. Do nhiét 46 m3i 1&n hiéu chudn thé tich hodc chudn d9.

CHU THICH 1: C6 thé hiéu chudn binh dinh mirc trwdrc bing cach can khdi lwgng nwéc chira &
nhiét 46 20 °C va chuyén sang thé tich,

CHU THICH 2: Phai chudn bj nwée 6é can bang véi nhiét 49 phong tredc khi stz dung.

CHU THICH 3: Co6 thé s dung nhist ké& thly ngan, c6 chia vach 0,1 °C va cé vach nhung.
L&y mdt lvgng du dung dich tidu chudn d& nhing chim nhiét ké va chuy&n vao céc phu hop.
Do nhiét a6 cta dung dich chinh xac dén 0,1 °C, sau 6 nhing hon 60 s.

4.24 Dung dich carmin mau cham [mudi dinatri axit disulfonic-5,5 mau cham
(C16HaOsN2S2Na;)], 0,1 g/100 ml, hda tan 0,1 g carmin mau cham béng hén hgp 50 ml
axit sulfuric (4.7) va 50 ml nuwéec.

4.25 Dung dich chi thj natri diphenylaminsulfonat, 0,2 g/ 100 ml, hoéa tan 0,2 g natri
diphenylaminsulfonat (CeHsNHCgH,SO3Na) bang mét it nwéc va pha lodng dén 100 ml.

Bdo quan dung dich trong chai thdy tinh mau nau.

Phwong
phap
1va2

1va2

1va2

1va2
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5 Thiét bi, dung cuy

Cac thiét bi, dung cy phong thi nghiém théng thuwéng, pipet va binh dinh mrc phi hep véi cac quy
dinh trong TCVN 7151 (ISO 648) va TCVN 7153 (ISO 1042), va cac dung cy sau.

5.1 Chén ziricon, cacbon thdy tinh hodc béng alumin, c6 dung tich tr 25 ml dén 30 ml. chén
dwoc 1am sach tredc khi st dung tranh sy nhiém ban sét.

5.2 Buret, loai A phii hgp véi TCVN 7149 (1SO 385).

5.3 Lg.cén, dung tich khodng 10 ml va khéi lvgng khodng 6 g.

5.4 Chén platin, dung tich tir 25 ml dén 30 ml va cé nip day.

5.5 Thia can, dwoc lam bang vat liéu khdng co tir tinh hodc thép khéng gi 83 dugc khir tir.

5.6 L& mup, co kha nang duy tri nhiét dé trong khoang tir 500 °C dén 800 °C.

6 Lay miu va miu thir
6.1 MAiu phong thi nghiém

Pé phan tich, st dung m3u phong thi nghiém cé ¢& hat nhd hon 100 pm, dwec 14y va chudn bj
theo ISO 3082. Trong trwdng hop quing cé ham lweng dang ké nwéc lién két hoc cac hop chét
c6 thé bj oxy hod, sit dung c& hat nhé hon 160 pm.

CHU THICH1: Hwéng dén vé ham lwgng dang ké nudc lign két va cac hgp chét co thé bj oxy hoa dugc néu
trong TCVN 1664 (ISO 7764).

CHU THICH 2: Néu xac dinh ham Iwong tdng sét lién quan dén phép thir xac dinh tinh hoan nguyén, chuén
bj miu phong thir nghiém bing cach d&p va nghidn toan bd mot trong cac phan mau x&c dinh tinh hoan
nguyén dén 100 um d& phén tich héa hoc. Trong trirérng hop quang ¢é ham lwvgng dang k& nwoc lign két
ho#c cac hgp chat c6 thé bj oxy hoa, s dung c& hat nhd hon 160 pm.

6.2 Chuin bi miu thir

6.2.1 Khai quat

Tuy tirng loai quang, cé thé chun bj mAu thir theo quy trinh néu tai 6.2.2 hodc 6.2.3.

6.2.2 Quing séit c6 ham lwgng dang ké nwéc lién két va cac hep chit c6 thé bj oxi héa
Chudn bj mAu thir theo ISO 2596 dbi véi cac loai quang sau:

a) quiing da qua x& ly chira séat kim loai;

b} quéng nguyén khai hodc quing da qua x& ly cé ham legng Ivu huynh I&n hon 0,2 %
(khéi lvgng).
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c) quang nguyén khai hodc quing d3 qua x& Iy c6 ham lwgng nudc lién két 1én hon 2,5 %
(khédi lwong);

6.2.3 Céac loai quiang ngoai pham vi 6.2.2

Chuén bj miu thir g4 sdy so bd nhw sau.

Trén déu mau phong thi nghiém va tién hanh 14y cac miu don, tir a6 14y ra cac mau thir sao cho
dam bdo tinh dai dién cho toan bd méu trong vat chira. Chudn bj phAn miu thir theo phirong phap
can Nhét ban (xem Phuy luc C).

7 Céch tién hanh

7.1 Sé phép xac djnh
Tién hanh phén tich ddc lap it nhat hai phép xac dinh trén mét mAu thir (xem 6.2), theo Phy lyc A.

CHU THICH: Khai niém “@c 18p” ¢ nghla 14 két qua thir hai va bAt ky két qua ngoai suy nao khéng bj anh
huéng bdi cac két qua trude. Db véi phuang phap phan tich cy thé nay, didu kién ndy ham y 1 viec 1ap lai
quy trinh dwoc thire hién do cing ngudi thao tac tai thevi didém khac hodc do mdt ngudi thao tac khac, ké ¢
viéc hi¢u chuén lai phu hep trong méi trudrng horp.

7.2 Phép thir tring va phép thir kiém tra

Trong méi loat phép thlr, tién hanh song song mét phép thir tring va mét phép thir miu chudn
dugc chirng nhén cung loai véi mau quang trong cing mdt didu kién. Mau thir da sdy so bd cla
mau chudn dwoc chirng nhan phai dugc chudn bj theo cach phu hgp véi loai quang lién quan
(xem 6.2 va CHU THICH 1 dwéi day).

Khi the hign phan tich mét s6 mau cing lic, c6 thé s& dung gia tri phép thir tring cho mét 1An
thiz, v&i didu kién s dung cling quy trinh va st dung cung chai thube thdr.

Khi thyc hién phan tich cing lic mét sé mau cla cung loai quéing, c6 thd dung chung két qua
phén tich cia mau chuén dwoc chirng nhan.

CHU THICH 1: M3u chudn dugce chirng nhan phai cing loai véi mAu phan tich va tinh chit cia hai chat
phéi &0 gibng nhau d& d3m bao khong can co thay ddi dang ké trong quy trinh phan tich.

CHU THICH 2: Chi s& dyng mau chudn duoc chirng nhan @& danh gia quy trinh phan tich va khéng dé
chudn hoéa dung dich kalidicromat.

7.3 Phép xac djnh @4 hat &m

Déi voi cac loai quang nhw quy dinh tai 6.2.2, xac dinh d6 hat 4m theo 1SO 2596, ddng thei véi
viéc lay phan mau thir (xem 7.4) @& xac dinh ham lwong sét.

10
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7.4 Phin miu thir

St dung thia khdng tir tinh (5.5) dé 14y mét sé mau don, can khodng 0,4 g mau thir (xem 6.2), chinh
xac dén 0,000 2 g.

CHU THICH: Di véi miu thir cd ham lwong st 1én hon 68 % (khdi lvgng), can khodng 0,38 g.

Céc loai quang ngoai pham vi 6.2.2, chuyén phin mau ther vao lg can va xac dinh khéi lrgng phan
mAu th& bAng phiwong phap can Nhat Ban, chinh xac dén 0,000 2 g, (xem Phuy lyc C).

7.5 Phép xac djnh

7.5.1 Phan huy phin miu thir
7.5.1.1 Phan hiy bing axit [déi v&i m3u cé ham lwgng vanadi khéng I&n hon 0,05 % (khéi lgng),

Dwa phin miu thi (7.4) vao céc 300 ml hodic 400 ml khd, cho khodng 10 mi nwéc 1én thanh trong
ctia cdc va ngirng khéng cho phan mau thir vao nwdc trong khi khudy.

Thém 20 ml axit clohydric (4.1) va 10 giot dung dich thiéc(ll) axit clohydric (4.15) day céc béng
nap kinh ddng hd va gia nhiét dung dich & nhiét 4 khoang 80 °C trong 1 h trén tdm gia nhiét. Sau
a6 chuyén sang ving nhiét d6 cao hon va gia nhiét gan diém sbi trong khoang 10 min, d& phan
hiy phdn miu thie.

CHU THICH: Tranh gia nhiét dén s6i d& ngan ngira sy bay hoi lam mét sét{ll) clorua.

LAy cbc ra khdi ngudn nhiét, rira ndp kinh ddng hd béng tia nwéc va pha lodng dung dich bang
nwéc &m dén 50 ml. Loc phan can khéng tan trén gidy loc. Co riva can con bam lai trén thanh céc
va chuyén phan con lai lén gidy loc @& loc v&i mot lugng nhd axit clohydric 4m (4.4). Rira c&n
bang axit clohydric 4m (4.4) cho dén khi khdng cén mau vang cla sét(lll) clorua. Sau d6 rira tiép
sau dén tam 14n biing nwéc 4m. Gom phan loc va nwdc rira vao cbe 500 ml hodic cbe 600 ml. Lam
bay hoi dung dich chinh nhuwng khéng sdi dén khoang 70 mi (xem CHU THICH & trén).

Cho gidy loc va can vao trong chén platin (5.4), 1am khd sau dé tro hoé gidy loc va nung & nhiét 49
750 °C @én 800 °C. P& ngudi chén. Lam &m c&n trong cbc bang axit sulfuric (4.7), thém khodng 5
ml axit fohydric (4.5), va gia nhiét nhe dé loai bd silic oxit va axit sulfuric (cho dén khi khdng coén
khoi tréng bdc 1én).

Sau khi @8 ngudi, thém khodng 3 g kali disulfat (4.20) vao chén, ddy ndp chén, dau tién gia nhiét
nhe sau d6 gia nhiét @&n @6 xam cho dén khi thu dugc phan néng chay trong. Sau d6 dé ngudi
phan néng chay, dat chén va nip vao cdc 250 ml hoic céc 300 ml, thém khodng 100 m! nwéc Am
va khodng 5 ml axit clohydric (4.1), va gia nhiét nhe & hoa tan phan néng chay. LAy chén va nép
ra khéi cdc, rira bang mdt lvong nhd nwéc Am va thém nuéc riva vao dung dich. Bidu chinh dung
dich nay v& tinh kidém yéu bng cach thém dung dich amoni (4.11), Gia nhiét dé séi dung dich, tiép
tuc gia nhiét d& sbi trong it phat va &y ra khdi ngudn nhiét.

1"
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Khi két tia d3 1&ng, loc két tua sit hydroxit bing gidy loc chdy nhanh, va rira sau @én tam lan
bing nwéc 4m. Loai bé phan nwéc loc va nuéc ria.

D3t cbe (khong con phan nuéc loc va nwdc rira) dudi phéu va hoa tan két tia trén gidy loc bing
cach cho vao két tlia 10 ml axit clohydric (4.3). Rira phan loc, dAu tién rira mot sé 14n béng axit
clohydric 4m (4.4), sau d6 rira bang nuwéc &m cho dén khi khéng cdn axit. Gom phan nuwéc loc va
nwéc rira vao cbe va hoa tan két tia thu duoc trén thanh cbe. Két hep dung dich nay véi dung
dich chinh.

Thém 5 giot dung dich kali permanganat (4.17), gia nhiét dung dich dén dwdi didm sbi va duy tri &
nhiét @8 nay trong 5 min @& oxy héa asen va chat hitu co. Lam bay hoi dung dich nhung khéng
s6i dén khodng 70 mi va thyc hién theo quy trinh quy dinh tai 7.5.2. (xem CHU THICH
& trén).

7.5.1.2 Nung chay - lgc [d6i véi mdu c6 ham lwong vanadi I&én hon 0,05 % (khéi legng) hodc
m&u khéng bi phan hiy béng cach phan hiy axit].

Pat phdn mau thir vao chén ziricon, cacbon thiy tinh hodc bing alumin (5.1), thém khodng
4 g hdn hop chét tro chay (4.21) va trén ddu. D3t vao 16 mip (5.6) & nhigt @6 500 °C + 10 °C trong
30 min (xem CHU THICH 1). L4y ra khdi 16, nung trén md dén @& tan chay thiéu két trong 30 s va,
tao xody nhe, tiép tuc nung sao cho tdng th&i gian nung la 2 min.

CHU THICH 1: Trong tredng hop nay c6 thé sir dung ddu dét thay cho 16. Lam néng chdy phdn méu thir
bing cach tién hanh nhu sau: nung chén trén mé dén, dAu tién nung & nhigt 46 thap cho dén khi mau thir bj
tan chay, sau d6 nung & nhigt 6 cao (44 xa4m) va Iac cho dén khi thu dwec phan tan chdy trong.

D& ngudi khéi chdy, sau 46 dat chén vao cbc 300 mi hodc cbde 400 ml, thém khodng 100 ml nwée
~4m, va gia nhiét trong mdt vai phut dé hoa tan khéi chay. LAy chén ra, rira va cho nwéc rira vao
dung dich. C4t chén lai. D& ngudi dung dich va loc qua gidy loc chdy cham. Rira va loc hai lan
bang dung dich natri hydroxit (4.12) va bd phan nwéc loc va nwdc rira.

CHU THICH 2: Gidy loc, sir dyng gidy loc d& loc két tda min nhu bari sulfat, tét nhét 14 gidy loc chay cham.

Chuyén két ta trén gidy loc vao cbc ban d4u bing cach rira bing tia nuéc rira, thém 10 ml axit
clohydric (4.1), va gia nhiét 4m d& hoa tan két tia. Dat céc 500 ml hodic 600 ml duwdi phéu, rét
dung'dich qua gidy loc ban d4u @& hoa tan két tia con lai. Rira gidy loc ba I&n bang axit clohydric
ém‘-mﬁ-a); va mét sé 1An bing axit clohydric 4m (4.4). Cudi cung rira bdng nwéc 4m cho dén khi
Kﬁdi‘ib ‘con axit. Gép dung dich va nuéc rira vao cbe 500 ml hozic cdc 600 ml. Pac chén vao cée
$& Hda tan sét Gugc giw lai, 1y chén ra, rira va thém nwéc rira vao dung dich. Lam bay hoi dung
dich, khdng a8 sbi (xem CHU THICH & dwéi doan hai trong 7.5.1.1) dén khodng 70 ml va tién
‘hanh nhw quy dinh trong 7.5.2.

12
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7.5.2 Sy khir

7.5.21 Phwong phap 1: Oxy héa titan(lll) clorua dw béng dung djch dicromat lodng
stz dyng dung djch chi thj mau dé cham.

Duy tri dung dich thu dwoc tai 7.5.1 & nhiét dd 90 °C dén 95 °C va rira np va thanh trong ciia céc
bing mét lrgng nhd nuwéc néng. Thém ngay vai giot dung dich thiéc(ll) clorua aé khir sat(In),
trong khi khuéy tao xody dung dich trong céc cho dén khi chi cdn mau vang nhat clia dung dich
sat(1ll) clorua.

CAn phai & lai mdt lwgng sat(lll) khong b khir. Néu dung dich bj mAt mAu do sy thém qua mure
dung dich thiéc(ll) clorua, thém vai giot hydro peroxit (4.14) cho dén khi dung djch chuyén sang
mau vang nhat.

CHU THICH 1: D& thuan tién, s dung dung dich kali dicromat lo3ng Idm dung dich so sanh @& tao mau
vang nhat cia dung dich sit theo yéu cdu. Dung dich dugc chudn bj bing cach pha losing 5 ml dung dich
kali dicromat tiéu chudn (4.23) bing nuéc dén 100 mi.

R(ra thanh trong cla cdc bing nwéc néng. Thém 3 dén 4 giot dung dich carmin mau cham (4.24)
nhw 1a chét chi thj, sau dé vira khudy dung dich vira thém tirng giot dung dich titan(lll) clorua
(4.19), cho dén khi chuyén thanh mau xanh sau d6 mit mau. Cho dw 2 dén 3 giot. Thém ngay
tirng giot dung dich kali dicromat loang (4.18) dé& oxy héa titan(lll) clorua duw, cudi cung dung dich
chuyén sang mau xanh @é &n dinh trong 5 s.

CHU THICH 2: Nhiét do trong thei gian nay phai 1én hon 70 °C; néu nhiét d¢ tir 60 °C dén 70 °C thi mau
xanh phdi én dinh trong 15 s.

Pat trong bé 1a mat khodng vai phut, sau d6 pha lodng dung dich bing nwéc lanh dén 300 ml.
Lam tiép theo quy trinh quy dinh tai 7.5.2.3.

CHU THICH 3: Khéng c&n b 1am mat a6i véi m3u ¢6 ham luegng ddng nhd han 0,02 % (khéi Ivgng).

7.5.2.2 Phwong phap 2: Oxy héa dung dich titan(lll) clorua dw bdng axit percloric

Bao quan dung dich thu duwec tai 7.5.1 & nhiét d6 90 °C dén 95 °C va rira nép day va thanh trong
cla cbc bang mét lwgng nhd nwdc néng. Thém ngay 18p tirc vai giot dung dich thiéc(ll) clorua
(4.16) d& khir s&t(lll), khudy dung dich trong céc cho dén khi dung dich c6 mau vang nhat (xem
7.5.2.1, CHU THICH 1).

Khir sét(l1l) con lai bdng cach thém dung dich titan(lll) clorua (4.19), tirng giot mét, cho dén khi
dung dich mat mau vang, sau 46 thém 3 dén 5 giot nira. R(ra thanh trong clia cdc bing nuéc va
gia nhiét lai @én gan sdi. LAy ra khdi ngudn nhiét va thém ngay 5 ml axit percloric (4.9). Trén déu
béng cach khudy trong 5 s. Pha loang bang nuwéc ngudi (< 10 °C) dén 300 ml. Lam ngudi nhanh
dén < 15 °C va lam tiép theo quy trinh quy dinh tai 7.5.2.3.

13



TCVN 4653-2 : 2009

7.5.2.3 Chuén dé

Chuén @9 dung dich thu dwoc theo 7.5.2.1 hodc 7.5.2.2 84 ngudi bing dung dich kali dicromat tiéu
chudn (4.23), khudy, cho dén khi chudn 6 duoc 10 ml. Thém 30 ml hdn hep axit sulfuric/axit
phosphoric (4.10) va tiép tuc chudn @8 bang dung dich kali dicromat tiéu chudn (4.23) dung 0,5 ml
dung dich natri diphenilaminsulfonat (4.25) Iam chét chi thi. Diém cuéi khi dung dich tir mau xanh
la& cdy chuyén sang mau xanh nhat va cho giot chét chuin d6 cudi cing sé& thu dwgc dung dich
mau tim.

CHU THICH: Co thé sir dung bari diphenilaminsulfonat lam chét chi thi.

Ghi lai nhiét 4 méi trwdng clia dung dich kali dicromat. Néu nhiét d nay chénh léch hon 1 °C
$0 v&i nhiét @6 tai khi chudn bi (20 °C), tién hanh higu chinh thé tich: 0,02 % twong (eng véi 1 °C
(vi dy, @0 chuln bi gidm néu nhiét dd méi tredng tién hanh chuén 49 cao hon nhiét db tién hanh
chuén bi dung dich chudn ). Sy hiéu chinh do chénh I&ch nhiét dd 1a rét cn thiét.

7.5.2.4 Phép thir tring

Khi xac dinh gia trj phép thi tréng (xem 7.2) st dung cting mét lwgng thudc thir va thiec hién toan
bd céc bwéc cha quy trinh. Ngay trwédc khi khir (7.5.2) véi dung dich thiéc(ll) clorua (4.16), dung
pipet mdt mirc thém 1,00 ml dung dich sét tiéu chuln (4.22) va chudn d6 dung dich nhi md ta
trong 7.5.2.3. Khdng c&n thém 10 mi dung dich kali dicromat tiéu chun. Ghi lai thé tich chun &%
(Vo). Gia trj phép thir trdng cia phép chudn dd nay (V,) dwgc tinh nhw sau V, = V, — 1,00.

CHU THICH 1: Trong truéng hop khéng co sdt s& khdng c6 phan (ng gilra chit chi thj
diphenylaminsulfonat vé&i dung dich kali dicromat. Vi vy c&n thém dung dich st d& tang d6 nhay chi thj
trong dung dich trdng va nhw vay cho phép hiéu chinh phu hgp ddi v&i dung dich trdng, twong duong véi
vai mililit dung dich kali dicromat tiéu chudn.

CHU THICH 2: Pipet mét mirc 1 ml cAn dwoc hieu chudn treée khi ding bing cach cAn khéi lvgng nwdc 63
dung va chuyén ddi sang thé tich,

8 Biéu thj két qua
8.1 Tinh tdng ham lwong sit

Téng ham lurgng sét, we, tinh blng phan trdm khéi Irgng, dwoc tinh theo céng thire sau:

Wr, =2 =Y2 400055847100 x K M
m

trong d6
V;  la théd tich dung dich kali dicromat tiéu chuén (4.23) diing cho phép x4c dinh, tinh bing mililit;
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V; 13 thé tich cla dung dich kali dicromat tiéu chudn, dung cho phép thir tréng, da hiéu
chinh khi thém dung dich sét tai 7.5.2.4, tinh bing mililit;
m 14 khéi lugng phan mAu thiv, tinh bing gam;
0,005 584 7 Ia khéi lwgng nguyén tir cla sét:

K bang 1,00 déi véi miu thir da sdy so b (6.2.3), va déi véi mAu thir 4 can biing khéng
khi (6.2.2) la hé s& chuyé&n d3i tinh theo céng thirc:

100
100- A

(2)
Trong d6 A la @6 hut &m, xac dinh theo I1SO 2596, tinh bang phan tram khéi lgng.
8.2 Xir ly chung cac két qua

8.2.1 DO lap lai va sai sé cho phép

Do chym clia phwong phap phan tich nay, biéu thj bang cac phwong trinh hdi quy sau (xem Phy
luc B):

Ry= 0,0034 X -0,018 7 (3)
P = 0,37 (4)
os= 0,001 2 X - 0,006 6 (5)
o= 0,12 (6)

8.2.2 Xac djnh két qua phan tich

Tinh c&c két qua song song ddc |ap theo cong thirc (1), so sanh véi két qua gidi han song song
doc 1ap (Rg), st dung quy trinh md ta tai Phy luc A, va thu duwoc két quad phong thir nghiém cuébi
cung g (xem8.2.5).

8.2.3 B$ chum giira cac phong thi nghiém

D chum gilra cac phong thi nghiém dwoc si dung @& xac dinh sy phi hop ciia két qua cudi cing
do hai phong thi nghiém bao céo. Gia thiét rdng ca hai phdng thi nghiém cing thyc hién quy trinh
ma ta trong 8.2.2.

Tinh gia tri sau

Mt H
2 (7)

Hiz

trong do

#  labdo cao két qua cudi cung clia phong thi nghiém 1;
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i, abao cao két qua cubi cung clia phong thi nghiém 2;
w2 lagia tri trung binh cla cac két qua cubi cing.

Néu |z - 2] S P, két qua cudi ciing dwoc chap nhan.

8.2.4 Kidm tra d6 ding

fale) ddng clia phwong phap phan tich duec kidm tra bang cach str dung mau chudn duwgc chirng
nhan (CRM) hoc miu chun (RM) (xem CHU THICH 1 tai 7.2). Tinh két qua phan tich, u, di v&i
CRM/RM st dung quy trinh tai 8.1 va 8.2, va so sanh v&i gia tri chudn hodc gi4 trj dwgc chirng
nhén A.. Co hai kha nang:

a) [ -Ads=sC

trong tredng hop nay chénh léch gitba két qua phan tich va gia tri chuln/chirng nhéan Ia khéng
dang ké v& mat théng ké;

b lu-Al>C

trong treéng hep nay chénh léch gira két qua phan tich va gia tri chudn/chiing nhan 1a dang ké
vé mat théng ké;

trong d6
1 14 két qua phan tich trén miu chudn dwoc chirng nhan;
A. 14 gia tri chirng nhan/chuin déi véi CRM/RM;
C lagia tri phu thuéc vao loai CRM/RM da st dung.

Cac miu chuin duoc chirng nhan s& dung cho myc dich nay phai dugc chudn bj va chirng nhén
theo TCVN 8245 (ISO/IEC Guide 35). :

Déi voi CRM dugc chirng nhan béi chwong trinh thtk nghiém lién phdng.
2
C= 2,‘0',3_ g
n

n lasé phép thir 1ap lai da tién hanh trén CRM/RM.

trong do

Tranh s dung loai CRM nay tri khi biét dwoc gia tri chirng nhan khéng c6 46 chéch.

8.2.5 Tinh két qua cubi cung

Két qua cudi cung 1a trung binh sé hoc cla cac gia tri phan tich dugc chdp nhan cho miu thir,
hodc dwge xac dinh theo quy dinh trong Phu luc A, tinh dén bén sé thap phan va 1am tron dén sb
thap phan thir hai nhw sau:

a) néu sé thap phan thir ba nhd hon 5 thi bd di va gilr nguyén sé thap phan th hai;
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b) néu sé thap phan thi ba bdng 5 va sé thap phan thi tw khac 0, hodic sé thap phan thir ba 1on
hon 5 thi tang sé thap phan hai 1&n mét don vi:

¢) néu sb thap phan thiz ba bang 5§ va sé thap phan thir tv béng 0 thi bd sé 5 va gilr nguyén sb
thap phan thi hai khin6 1a 0, 2, 4, 6 ho#c 8 va tang Ién mét don vi khiné 1a 1, 3, 5, 7 hodc 9.

8.3 Tinh ham lwgng sit oxit theo phdn tram khéi lwgng

WFG:O_\ = 1,430 er

Weeo = 1,286W,,

Wepo, = 1382Wp,

9 Bao cao thir nghiém

B&o c&o thir nghiém gdm cac théng tin sau:
a) tén va dia chi phong th&r nghiém;

b) ngay thang bao céo két qua;

¢) vién din tiéu chudn nay;

d) céc chi tiét can thiét d& nhan biét mau;
e) két qua phan tich;

f) sb tham chiéu cla phiéu két qua;

g) bét ky cac @ic didm da ghi nhan trong qua trinh xac dinh, cac thao tac khéng quy dinh trong tiéu
chuén nay c6 thé dnh hudng dén két qué ctia mau thtr hodc miu chudn dugc chirng nhan.
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Phuy luc A

(quy dinh)

So @6 quy trinh chdp nhén gia trj phan tich déi véi mau thir

Bét d4u béng cac két qua song song ddc lap

_ X + X,
==
Tién hanh xac dinh thém mét 1an niva
Pung = M

xma:" xmin £ 1»2 Ro‘

Tién hanh xac dinh thém maot 1An niva

p=X,+X2+X3+X.

Xma: = xmln = 1»3 Rd

U 1a trung vi caa (X, Xs, Xa, Xa)
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Phuluc B

(tham khao)
Ngudn gbc ciia cac céng bé vé a6 chym

Biéu thj dd chum thu duoc trong 8.2.1 bang danh gia cac két qua thir cia chwong trinh phén tich
quéc té tién hanh trong nam 1999/2000 thyc hién trén tam mau quiing (xem Bang 1) do 19 phdng

thi nghiém cuia 10 quéc gia thye hién.

Bang B.1 - Tdng ham lwgng sit trong cac miu thir

Mau Ham lrgng sét,
% (khéi lwgng)
JSS 009-2 69,63
JSS 805-1 68,04
JSS 831-1 57,032
JSS 851-4 56,16
ASCRM 004 62,50
ECRM 676-1 39,76 °
ECRM 680-1 59,98
JK 29 71,09°
2 s{r dyng cho phuong phap nung chay.

CHU THICH 1: Bao c#o clia chuong trinh thir nghiém quéc té va phan tich théng ké cac két qua (tai ligu

I1ISO/TC102/SC2 N 1424 va ISO/TC 102/SC2 N 1421) dwgc lru tai Ban the ky ISO/TC 102/SC2.
CHU THICH 2: Phan tich théng ké& dwoc trinh bay pht hp véi cac nguyén téc clia TCVN 6910-2 (1SO 5725-2)

19



TCVN 4653-2 : 2009

Phy luc C

(tham khao)

Quy trinh cia phwong phap cdn Nhét Ban

S4y lo can (5.3) va nép day & nhiét 4 105 °C £ 2 °C va dé ngudi trong binh hut &m. LAy mét phan
mAu thtr 0,4 g va cho vao lg can da sdy khd (xem CHU THICH). Rai déu miu thir trong lo can.

CHU THICH: L4y cac m3u don, tr @6 ldy ra cac mau thir sao cho dam bdo tinh dai dién cho toan b méu trong
vat chira.

S4y Io can mé& véi phan mau thir va ndp trong 16 thi nghiém khodng 2 h & nhiét 46 105 °C £ 2 °C.
D4y ndp lo can, cho vao binh hut 4m va d& ngudi dén nhiét d phong (20 min dén 30 min). M& hé
nép that nhanh rdi G4y lai, sau 86 can lo can va nip chinh xac dén 0,000 1 g (m;).

Chuyén nhanh ph&n mu thir vao céc hodic chén nhw mé ta trong 7.5.1 va can lo c&n va nép (my).

Khéi lgng phan mau thix, m, 1a chénh léch gitra hai [&m can, m, va m,.
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Thw muc tai liéu tham khao

[1] TCVN 4851 (1SO 3696), Nudc dung dé phén tich trong phdng thi nghiém — Yéu céu ky thudt va
phwong phép thir,

[2] TCVN 6910-2 (ISO 5725-2), D$ chinh xéc (a9 ding va do chum) cba phuong phép do va két qué do
— Phén 2: Phurong phép co béan xac dinh dp 13p lai va d téi Iap cba phuwong phép do tiéu chuén.

[3] TCVN 1664 (1SO 7764), Quéng sét — Chudn bj m3u thir d& sy so bo Gé phén tich héa hoc.
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