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L&i néi dau

TCVN 12128:2017 hoan toan twong dwrong véi 1ISO 13291:2008.
TCVN 12128:2017 do Ban ky thuat tiéu chuan quéc gia
TCVN/TC102 Quéng séat bién soan, Tong cuc Tiéu chuan

Po lwing Chét lugng dé nghi, Bd Khoa hoc va Céng nghé
cdng bb.



TIEU CHUAN QUOC GIA  TCVN 12128:2017

Tinh quang kém sulfua — Xac dinh kém ~
Phwong phap chiét dung moi va chuan dé6 EDTA

Zinc sulfide concentrates ~ Determination of zinc — Solvent extraction and EDTA titrimetric method

CANH BAO: Tiéu chuin nay c6 thé lién quan dén cac vat liéu, thao tac va thiét bi nguy hai.
Trach nhiém clla ngwdi s dung tiéu chudn nay 13 phai thiét 1ap cac quy tic thwe hanh
thich hop dam bao stc khoé, an toan va xic dinh kh& nang ap dung cac gi¢i han cla luit
dinh trwwde khi sl dung.

1 Pham vi ap dung

Tiéu chuan nay qui dinh phuong phéap chiét dung maifchuan do dé xac dinh ham Iwong kém trong
tinh quéng kém sulfua.

Phuong phap nay ap dung cho céc tinh quang kém sulfua c6 ham lwgng kém tir 11 % (khéi lwong)
dén 62 % (khoi lwong).

2 Tailiéu vién dan

Céc tai lidu vién dén sau 1a cén thiét cho vigc ap dung tiéu chudn nay. D6i voi céc tai liéu vién dan ghi
nam cong bd thi 4p dung ban dugc néu. D&i voi cac tai lidu vién dan khdng ghi nam cong b thi 4p
dung ban méi nhat, bao gém ca cac stra ddi (néu cb).

TCVN 1044 (ISO 4787), Dung cu thi nghiém béng thiy tinh — Dung cu do thé tich béng thiy tinh -
Phuong phap st dung va thir nghiém dung tich.

TCVN 7149 (ISO 385), Dung cu thi nghiém béng thiy tinh - Buret,
TCVN 7151 (SO 648), Dung cu thi nghiém bang thiy tinh - Pipet mét méc.
TCVN 7153 (ISO 1042), Dung cu thi nghiém béng thiy tinh — Binh dinh mdre.

TCVN 4851 (1SO 3696), NuGc dung dé phén tich trong phong thi nghiém — Yéu céu ky thuét va
phuong phép tha

TCVN 8245 (1SO Guide 35), Mau chuén — Nguyén tdc chung va céac nguyén tac thong ké trong chirng
nhan,

TCVN 12125 (ISO 9599), Tinh quing déng, chi va kém sulfua — Xac dinh ham luegng &m cla méu
phén tich — Phuong phép khoi lugng.



TCVN 12128:2017

3 Nguyén tac

M6t phan méau thlr cia tinh quang kém dwoc hoa tan trong brom va axit nitric. Cac lwgng cén
khong tan cén lai dwgc hoa tan trong céac axit sulfuric, nitric va flohydric. Phirc kém thiocyanat
dwoc chiét chon loc trong methyl isobutyl keton, sau khi che mdt sé nguyén té béng cac ion
thiourea va citrat. Cadimi bj chiét mét phan duoc che biing cac ion iodua triedc khi chudn dé cudi
cling nhuw trinh bay tai Phy luc C. Coban dwgc chiét va x4c dinh riéng ré, néu ¢6 mat tai cac mic
ndng dd 16n hon 0,05 %. Kém dwoc xac dinh theo phwong phap chuan do béng dung dich EDTA
tai pH 5,5.

4 Héa chét, thubc tho

Trong qué trinh phan tich chi st dung cac thudc thir cap tinh khiét phan tich va nweéc cit phu hop
loai 2 qui dinh tai TCVN 4851 (1SO 3696).

4.1 Kim loai kém, db tinh khiét t5i thidu 99,99 %, khong cd oxit trieée khi xtr dung.

Trwée khi sz dung, co thé 1am sach bé mat kim loai béng céch ngam kim loai trong axit clohydric
(4.2) pha loang 1 + 9 trong 1 min, sau do rra ki bing nuéc, tiép theo bang aceton va sy kho
trong tl sy tai nhigt dé 50 °C.

4.2 Axit clohydric, (p2o 1,16 g/ml Gén 1,19 g/mi).

4.3 Brom

4.4 Axit nitric, (p20 1,42 g/mi).

4.5 Axit flohydric, (p20 1,13 g/mt dén 1,15 g/ml).

4.6 Axit clohydric, (p20 1,16 g/ml dén 1,19 g/ml) pha loang (1 + 4).
Cho 200 ml axit clohydric (4.2) vao 800 mi nwdec.

4.7 Axit sulfuric, phalodng 1 + 1.

Vira khudy vira cho ¢an than, tir tlr 500 mi axit sulfuric (pze 1,84 g/ml) vao 500 ml nuwéc.
4.8 Ameniac, {p20 0,89 g/mi).

4.9 4-metyl-2-pentanon (metyl isobutyl keton).

410 Etanol, tinh khiét hoic bién tinh.

4.11 Dung dich che

Hoa tan 60 g thiourea, 100 g di-amoni citrat va 200 g amoni thiocynat trong nwéc va pha loang dén
1 L. C6 thé loc néu can.

4,12 Dung dich natri florua (20 g/l).

Hoa tan 20 g natri florua trong nuwée. Pha lodng dén 1 L.
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4.13 Dung dich thioure (100 g/l)
Hoa tan 100 g thioure trong nwée va pha lodng dén 1 L.
4.14 Dung dich dém

Hoa tan 250 g hexametylenetetramin trong nwdc. Cho vao 60 mi axit acetic (pzo 1,05 g/ml) va pha
lodng dén 1 L.

4.15 Dung dich chuén dé tiéu chuin EDTA (0,05 mol/l)

Hoa tan 18,6 g mudi di-natri clia axit etylenediamietetraacetic dinydrat (EDTA) trong nwéc. Pha loang
dén 1L

4.16 Dung dich kali iodua (1000 g/l)

Hoa tan 100 g kali iodua trong nu&e va pha lodng dén 100 ml.
Pha méi dé st dung trong ngay.

4,17 Chat chi thi xylenol da cam (1 % khdi lvong)

Tron 1 g mudi natri cla xylenol da cam véi 99 g tinh thé kali nitrat, bing cach nghién nhe trong cbi va
chay bng gém. Qua trinh trén duworc coi 1a hoan thién khi mau déu va ddng nhét.

4.18 Dung dich sét géc

Hoa tan 45 g sit (M) nitrat nonahydrat {Fe(NO3):.9H,0] trong nuérc va pha loang dén 1 L.

5 Thiét bi, dung cu

Céc thiét bi, dung cu thdng thwéng trong phong thi nghiém va

5.1 Dung cu thuy tinh dinh mrc, 1oai A, phit hop TCVN 7148 (ISO 385), TCVN 7151 (ISO 648)
va TCVN 7153 (iSO 1042), va sir dung phit hop TCVN 1044 (ISO 4787).

5.2 Chén platin, dung tich 25 ml,

5.3 Can phan tich, chinh xac ¢én 0,1 mg.

5.4 Tu say, kiém soat dwgc nhiét d6 tai 105 °C £ 5 °C.
5.5 Lo map, c6 nhiét dd van hanh 16n hon 800 °C.

5.6 Bép dién diing cho phang thir nghiém.

6 Lay mau
6.1 Mau thir
Chuan bi mau thir can bing khéng khi theo TCVN 12125 (1ISO 9599).

CHU THICH: Khéng can méu thir néu sir dyng cac phan mau thir 82 sby so bd (xem Phu lyc A).
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6.2 Phan miu thir

Ly nhidu mau don, rat phan mau thir te mAu thir theo cach sao cho méu dai dién cho phan tinh quéng
trén dfa hodc khay. Can 2,5 g chinh xac dén 0,1 mg. Tai théi diém khi ¢an cac phdn mau thir, can cac
phan miu thir d& x4c dinh ham lwong am theo TCVN 12125 (ISO 9599).

Ngoai ra, c6 thé sir dung phwong phap néu tai Phu lyc A d& chuan bi cac phan mau thir da sy so bd
ttr mAu phong thir nghiém.

7 Céach tién hanh
7.1 $6 lwong cac phép xac dinh

Thwe hién phép xac dinh it nhét hai 1an 13p lai, dwoi cac digu kién nhw digu kién dbi voi do
13p fai, trén tirng mau thir.

CHU THICH: Cac digu kién 13p lai la didu kien ma & d6 cac két qua thlr ddc tp thu dwge bing ciing mét
phwong phap trén cing mét vat liéu thi trong cing mdt phong thir nghiém do ciing mét thi nghiém vién thyc
hién trén cling mat thiét bj, trong cac khodng th&i gian ngén,

7.2 Phép thir trang

Xac dinh phép thir tring cho thudc thie. Nén tién hanh xac dinh mau trang hai 1an I&p lai mdi khi
thyc hién phan tich mau phong thlr nghiém. Cac mau trdng dwoc tién hanh qua tat ca cac buwéc
cla qui trinh, ngoai ra khéng ¢an phan méu thir phong thiz nghiém. Tuy nhién, phéi cho vao 5 ml
dung dich sét géc (4.18) dé tre gitp trong phép xac dinh d6 duc. Thé tich chat chudn d6 EDTA st
dung ky hiéu la V.

7.3 Hoa tan phin miu thir

Cho phén mau thtr vao binh tam giac cd hep dung tich 300 ml. Dung khodng 20 ml nwéc lam am
va cho vao 2ml dén 3 ml brom (4.3). D& phan (*ng tai nhiét & moi trwdng trong 15 min, thinh
thoang xoay I&c binh. Cho vao 15 ml axit nitric (4.4) va dé phan ¢ng thém 15 min ni¥a. Bt binh [én
bép dién (5.6) va cho soi tir tir, d& dudi hét cac hoi brom. B& ngudi, cho thém 100 ml nwoc, gia
nhiét dén soi va dé ngudi.

Néu khéng cb6 c&n khdng tan, chuyén chat 1dng vao binh dinh mir¢ mdt vach dung tich 500 ml, rira
binh tam giac that ky. Ding nwéc pha loang dén vach miec.

Néu c6 cén khéng tan, loc qua gidy loc xenlulo trung binh vao binh dinh mirc mét vach 500 ml. Dung
nuwde rra ky gidy loc. Dat gidy loc va cidn khéng tan vao chén platin (5.2) va hoa tro t tiv trong 10
mup (5.5) 6a dat tai nhiét d¢ 800 °C. Cho vao 2 mi axit sulfuric loang (4.7}, 2 mi axit nitric (4.4} va 2
ml axit flohydric (4.5) va cho bay hoi dén gan khd. P& ngudi va cho cac lwong nwée nhé vao, dé tam
tan cac mudi tan duoc. Loc qua gidy loc xenlulo trung binh va cho nuéc loc va nuéce rira vao binh
dinh mirc mot vach dung tich 500 mi d3 s dung & trén. Ding nwéc lam day dén vach muec.



TCVN 12128:2017

Néu mau cé chira chi, thi ¢é thé lam hong chén platin. Trong trwéng hop nay, x& Iy tinh quing
khéng tan theo cach sau:

Rtra can khodng tan vao cic polytetrafloetylen béng tia nwére. Cho gidy loc vao chén sir va hoa tro tir tir
trong 16 map (5.5) tai nhiét @ 600 °C dén 700 °C. D& chén ngudi dén nhiét 36 mdi tredng.

Rira tinh quéng trong chén bang lwong nuédc nhd vao cdc polytetrafloetylen da ding truée d6. Cho
2 ml axit sulfuric lodng (4.7), 2 ml axit nitric (4.4) va 2 ml axit flohydric (4.5) va cho bay hoi dén gan khd,
Dé& ngudi va cho cac lwgng nuéc nhd vao, dé 1am tan cac mudi tan duoc. Loc qua gidy loc xenlulo
trung binh va cho phan dung dich loc va dung dich ri¥a vao binh dinh mirc mét vach 500 ml d& ding
truwde d6. Dung nwére [am day dén vach mie,

Néu khéng dinh 1a gidy loc khong chira kém, thi cd thé bd qua qui trinh tao tro gidy loc.
74 Chiét

Diing pipet lay 50,00 ml dung dich nhan dwgc tai 7.3 cho vao phéu chiét dung tich 250 ml. Cho vao
tirng giot amoniac (4.8) cho dén khi xuat hién van duc nhe. Cho vao § ml axit clohydric lodng (4.6) va
50 ml dung dich che (4.11). Lic k§. Cho vao 80 ml 4-metyl-2-pentanol (4.9) va tic trong 1 min. D& cho
céc pha tach riéng va tir tir chuyén pha nwoc phia dudi sang phéu chiét khac, Thire hién chiét 13n hai
v6i 20 ml 4-metyl-2-pentanol (4.8). T4ch riéng cac pha va bd pha nuéc di. Két hop hai pha hitu co tach
riéng vao cdc thanh thap dung tich 400 m.

Cho 1 ml axit clohydric loang (4.6) va 70 ml etanol (4.10) vao tirng phéu chiét. L&c ky va ldy phan dung
dich ctia c& hai phéu vao ce thanh thap dung tich 400 mi,

7.5 Chuan do

Cho vao fién tiép cac dung dich sau: 10 mi dung dich natri florua (4.12), 10 ml dung dich thioure (4.13),
20 ml dung dich dém (4.14), 5 ml dung dich kali iodua {4.16) va 0,1 g chét chi thi xylenol da cam (4.17).

Chuén d¢ béing dung dich EDTA (4.15) cho dén khi mau chuyén tir 3o sang vang. Thyc hién chun do
that cham khi dat dén diém can bang. Ghi lai thé tich chét chudn d6 da dung la %

7.6 Xac dinh hé s6 chudn do cta dung dich EDTA chuin

CHU THICH: Bé thu dwgc dd chinh xac twong dbi gitra 0,1 % va 0,2 %, cin tién hanh chudn hoa dung dich
EDTA voi kém tai cung théi didm va dwéi cac didu kién nhu khi tién hanh phan tich. Vi vay khuyén céo higu
chudn ding toan bd cac théng sb vé cac didu kién van hanh da thiét lap cho phép phan tich. Twong ty, dé cai
thién d6 tp lai cha phép hiéu chuan, tét nhét nén chudn bj mot sé cac dung dich kém chudn. Cho st vao dung
dich chudn sé& tro giap khi xac dinh d6 duc tai 7.4.

Dung dich EDTA chuén dwgc chudn hoa nhw sau:

- Can vao ba binh tam giac dung tich 300 ml riéng ré khoang tir 0,25 g dén 1,625 g kém (4.1), chinh xac
dén 0,000 1 g, tuy thudc vao ham lwong kém c6 trong mau thir. Ghi lai ba khdi hrong nay 1a mi, m;

va ms.
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- Cho v&o 15 ml nwée, 15 ml axit nitric (4.4) va 5 ml dung dich sét gbc¢ (4.18). Sau khi hoa tan kém,
dun sdi nhe @& dudi hét cac khi oxit nito.

- D& ngudi va chuyén sang binh dinh mirc mdt vach dung tich 500 mi. Rira binh tam giac dau tién k§
va gom nwéc riva vao binh dinh mrc. Pha loang dén vach mire. Tiép tuc qui trinh nhu mé ta tai 7.4
va 7.5. Ghi lai cAc thé tich dung dich EDTA chuén d4 dung trong cac lan chuan dé 1a V3 Vava Vs,

Tinh hé s trung gian, fi , cho tirng cbc thir theo Phirong trinh sau:
fo =m 1V, x=13én3 (1a)
trong doé
fx  la hé sd thu dwoc tr phép chuan do;
my 14 khéi lwong ctia k&m d4 can, tinh bang gam;
Vi  lathé tich cba dung dich chudn EDTA, tinh bang mililit;
Néu dai clia cac gia tri d6i v&i fir, fo VA fia Vgt qué 0,000 01 g/ml thi phai tién hanh fai qui trinh chuan

hoa. Néu khéng thi tinh hé sb trung binh nhw sau:
f =.m (1b)
3
8 Biéu thj két qua
Ham lwong k&m clia phan mau thir, w,, ,bidu thj theo phan trm, tinh bing phurong trinh sau:

e (V,~V,)x fx100 100

2
m 100-H et

trong d6
i la hé sb dwong Iwong k&m tinh dwoc tai 7.6, tinh béng gam trén mililit;

H  la ham lwong 4m cta phdn mau thir, tinh bing phan tram, (trong trwong hop s dung méu
da sy so bd thi H = 0),

m 14 khéi legng cla phan mau thir, tinh bang gam;
%  lathé tich clia dung dich EDTA (4.15) 4 ding chudn do dung dich tring, tinh bang millit;

V. la thé tich clia dung dich EDTA (4.15) d4 dung chudn @ dung dich mau thi¥, tinh bing mililit.

Tinh ham lweng kém trong phan mau thir chinh xac dén hai chi s6 sau déu phay.
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9 Do chum
9.1. Biéu thi d6 chum

B6 chum ctia phép phan tich nay dugc biéu thi theo cac Phuong trinh sau:

s, =0,0008X +0,0382 (3)
s, =0,0016X +0,0539 (4)
trong dé

X laham fwgng trung binh clia kém trong mau thr, tinh theo phan tram;
s 12 doléch chudn trong ndi bd phong thi nghiém, tinh theo phan tram khdi lvgng;
st la dgléch chudn gitva cac phong thir nghiém, tinh theo phan trdm khéi lugng.
CHU THICH: Cac thong tin bd sung dwge néu tai Phu luc D.
9.2 Phwong phap tinh két qua cudi cling
Xem Phu luc B

Tinh cac dai lugng sau tir cac két qua hai lan 13p lai X: va X2 va tién hanh theo lwvu dd néu tai Phu luc B:

Trung binh cta céc két qua hai lan I13p lai: X=X+ X)2 (5)
D4 léch chuan trong mét phong thir nghiém (d6 13p lai): S, = 0,0008X +0,0382 (3)
Gidi han 5 13p lai r=28s, (6)

9.3 Po chum gilra cac phong thir nghiém

St dung d6 chum gi®ra cac phong thlr nghiém dé xac dinh sw nhat quan gitra cac két qua do hai
(hodc nhigu) phong thir nghiém da bao cao. Gid st 13 tht ca cac phong thir nghiém nay déu 4p dung
theo cung mot qui trinh.

Tinh cac dai lwvgng sau:

Trung binh clia cac két qua cudi cling: 2= (w + )2 (M)

Db léch chudn gilva cac phong thir nghiém: 51=0,0016 142 +0,0539 (8)

D3 léch chuan trong mot phong thiy nghiém: s: = 0,000 8 iz +0,038 2 (9)
2

Chénh léch cho phép: P= 2,81’::% + -‘52- (10)

Dai: E"'l)“l"'a“'zl (11)

trong d6

pe  lakét qua cudi cling do phong thir nghiém 1 bao céo, tinh bing phén tram khdi lvgng kém;

11
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pz 1 két qua cudi cling do phong thir nghiém 2 bao c4o, tinh bang phan tram khéi lwong kém.

Néu E nhé hon hodc bang P thi cac két qua cubi ciing 1a phit hop.

9.4 Kiém tra do dung

Po dung cha phwong phap phan tich ¢ thd kidm tra bing cach ap ching vao miu chuin dwoc
chirng nhan (CRM). Khi d6 chum @4 dwgc khang dinh, thi so sanh két qua cudi cing clia phéng thir
nghiém véi gia tri da chirng nhan, A.. C6 hai treong hgp sau:

[ne—AdlsC (12)

Néu diéu kién nay xay ra, thi chénh léch giva két qua bao céo va gia tri da chirng nhan 1a khong cé y
nghia vé& mat thng ké.

lte—Adl>C (13)

Néu diéu kién nay xay ra, thi chénh léch giiva két qua bdo cao va gia tri 3 chirng nhan la ¢ ¥ nghia
vé& mit thong ké.

Trong cac Phuong trinh (12) va (13) cac ky hiéu ¢é nghia nhw sau:
e lakét qua cubi cing cia mau chudn dwoc chirng nhan, tinh bang phan tram khéi lkeong kém;
A. 14 gi4 tri chivng nhan clia mau chudn dugc chirng nhan, tinh bang phan tram khéi legng kém;

C & dai lwgng phu thudc vao loai mdu chuén ching nhan da sk dung, tinh bang phén tram
khéi feegng kém, nhw xac dinh tai 9.4.1.

9.4.1 Mau chuin dwoc chirng nhan (CRM) hodc miu chuan (RM)

Céc mAu chuan st dyng cho muc dich nay dwgc chudn bi va ching nhan phi hop theo TCYN 8245
(SO Guide 35).

9.4.1.1 Mau chuan dwec chirng nhan/dic trwng boi chwong trinh thir nghiém lién phong

Tinh dai Ieong C (xem 9.4) theo phan tram khéi long kém, theo cong thire sau:

2
C=20¢ +£ 454 (14)
St e c

trong do
s’{AC}Ié phwong sai cla gia tri chirng nhén;

n  lasbluong cac phép xac dinh lap fai.
9.4.1.2 MAu chuén duoc chirng nhan/dic trwng bdi mét phong thir nghiém

Tinh dai Ivgng C (xem 9.4) theo phan tram khéi lwgng kém, theo cong thire sau:
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