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L&i néi dau

TCVN 10623:2014 hoan toan twong dwong ISO 11494:2014.

TCVN 10623:2014 do Ban ky thuat tiéu chuan quéc gia TCVN/TC 174, Db
trang strc bién soan, Téng cuc Tiéu chuadn Po lwdng Chét lwong dé nghi, B

Khoa hoc va Céng nghé céng bd.
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D6 trang strc - Xac dinh ham lwong platin trong hop kim platin
dung lam d6 trang strc - Phwwong phap ICP-OES s dung ytri nhw
nguyén to ndi chuan

Jewellery - Determination of platinium in platinium jewelelry alloys — Inductively coupled
plasma (ICP) solution-spectrometric method using yttrium as internal standard element

1 Pham vi ap dung

Tiéu chudn nay mé td phwong phap xac dinh platin trong hop kim platin lam d6 trang strc, thich hop
nh4t trong pham vi dé tinh khiét néu tai TCVN 10616 (ISO 9202), bang phuong phap quang phd phat
xa quang hoc plasma cam wng (ICP-OES).

Phwong phap nay ap dung cho hop kim platin 1am d6 trang strc cé thé chira bac, indi, iridi, gali, déng,
cobalt, nickel, thiéc va rutheni. Tuy nhién, nhitng liét ké nay khéng phai la day dud, luén can than dé
xem xét cac tac dong gay nhiéu.

Phuwong phap nay dwoc khuyén nghi str dung dbi v&i viéc xac dinh ham lwong trong hop kim quy dinh
tai TCVN 10616 (ISO 9202) dén 990 %o.

2 Tai lidu vién din

Céc tai lieu duwoi day la rat can thiét dbi voi viéc ap dung tiéu chuan nay. Dbi véi tai liéu cé ghi nam
coéng bd, ap dung phién ban dwoc néu. Dbi vai tai liéu khéng c6 nam cong bd, ap dung phién ban mai
nhéat ké ca cac sra dbi (néu co).

TCVN 9877 (ISO 11596), Bé trang strc - Phuong phéap Iy mé&u cac hop kim kim loai quy lam dé trang

strc va cac san phém lién quan.
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3 Thuat ngir va dinh nghia

Tiéu chudn nay ap dung céc thuat ngir va dinh nghia sau.

3.1

Xép déng hang (bracketing)

Sw van hanh phan tich mau chuan va mau thi theo trinh tw sau: mau chuan thap - mau - mau chuan

cao - mau - mau chuan thap - mau - mau chuan cao - mau - mau chuan thap - mau - mau chuén cao.

4 Nguyén ly

Hoa tan it nhat hai mau dwoc can chinh xac vao nuwdc cwdng toan va dinh mirc t&i mot khdi lwong
dwoc can chinh xac. Nhitng phan nhé mau dwoc can chinh xac (phan dung dich lay ra) cla cac dung
dich mau nay dwoc tron 1an véi ndi chuan va dinh mirc dén mot thé tich do chuén.

S dung ICP-OES do ham lwong platin cla dung dich mau bang cach so sanh ty sé cla cwong do
quang phd phat xa cta platin (vach khuyén nghi la 265,95; 214,42 ; 299,80 hodc 306,47 nm) va vach
ytri thich hop vé&i cac ty sé dbi voi cac dung dich chira platin va ytri cé khdi lwong da biét, s&v dung
phuwong phap xép déng hang.

Mot sb stra ddi nhé dwoc quy dinh khi hop kim cha rutheni, rhodi, iridi, hodc vonfram.

5 Thuéc thiy

Trong qua trinh phan tich, néu khéng cé thod thuan nao khac, chi st dung thubc thir cé dé tinh khiét
phan tich dwoc thira nhan va chi dung nwéc cat hodc nwédc cé do tinh khiét twong dwong. Tt ca cac
thudc thir khéng cé platin.

5.1 Axit clohydric (HCI); khodng 30 % dén 37 % HCI (khdi lwong).

5.2 Axit nitric (HNO3); khoang 65 % dén 70% HNOs; (khdi lwong).

5.3 Platin tinh khiét

Ham lwong platin nhd nhat phai la 999,9 %.. Néu sir dung ham lwong nhd hon (999,5 %), can ap dung
mot sb diéu chinh thich hop.

5.4 Dung dich néi chuan

Hop chét ytri nhw ytri clorit (YCl;.6H,0) hodc ytri oxit (Y203) trong I&p phan tich.

5.5 Doéng tinh khiét

Ham lwong déng nhé nhét phai la 999,9 %0 va khéng chira platin.

5.6 Axit octophotphoric (H3PO4), 85 % (khdi lwgng).

5.7 Nwéc cwong toan

Tron Ian ba thé tich axit clohydric (5.1) va mét thé tich axit nitric (5.2).

6 Thiét bi, dung cu

6.1 Thiét bi thong thwéng ctia phong thi nghiém.

6.2 ICP-OES, c6 kha nang do déng thoi vach phat xa platin va vach phat xa cua ytri ndi chuan vi do
phan giai quang hoc nhd nhat 0,02 nm.
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6.3 Can phan tich c6 do chinh xac dén 0,01 mg.

7 Lay mau
Phwong phap lay mau phai dwoc thwe hién theo TCVN 9877 (1ISO 11596).

8 Cach tién hanh
CANH BAO: Cac bién phap bao dam an toan va strc khée can dwoc dé cap toi.

8.1 Dung dich néi chuan

Hoa tan 680 mg YCl3.6H,0 (5.4) trong 200 ml nwéc va pha lodng bang nwéc dén 1000 ml. Ho&c hoa
tan 250 mg Y,03 trong hén hop 25 ml nwéc va 25 ml axit nitric sau d6 pha loang bang nwédc dén
1000 ml. Tuy theo dd nhay cua thiét bi, nébng dé nay cé thé thay déi dé cé dwoc hiéu qua téi wu.

Dung dich nay sr dung déng thdi cho cac dung dich hiéu chuan (xem 8.2) va dung dich mau thr (xem
8.3).

8.2 Dung dich hiéu chuan

8.21 Can 100 mg platin v&i dd chinh xac t¢i 0,01 mg, cho vao binh dinh mdc 100 ml, thém 40 ml
dung dich nwéc cwong toan (5.7). Bun néng twr tr cho dén khi mau tan hoan toan. D& ngudi. Thém
100 ml nwéc va lac déu. Can dung dich platin ban dau nay.

Can 4,5; 5,5; 6,5; 7,5; 8,25; 8,5; 8,75; 9,25; 9,5 va 9,75 g dung dich chuan platin ban d4u v&i dd chinh
xac t&i 0,001g, mai lwgng can cho vao mét binh dinh mirc 100 ml. Thém vao 10 g dung dich ndi chuan
(8.1) chinh xac dén 0,001 g. Thém vao 10 ml HCI (5.1) va dinh mirc dén 100 ml bang nwéc. Lac déu
dung dich.

Khi c6 mat nhirtng nguyén té khac (vi du: bac), cé thé can lam ting ndng d6 HCI 1&én muic I16n nhat
50 ml. Néng dé axit ciia dung dich hiéu chuén va cia dung dich m&u thr phai ludn khéng dbi.

8.2.2 Mbot lva chon khac: can 45; 55; 65; 75; 82,5; 85; 87,5; 92,5; 95 va 97,5 mg platin vé&i d6 chinh
xac t¢i 0,01 mg, mai lwgng can cho vao mét binh dinh mwe 1000 ml va hoda tan trong hén hop cla
100 ml HCI (5.1) va 30 ml HNO3 (5.2). Thém 100 g dung dich ndi chuén (8.1) chinh xac dén 0,01 g.
Thém vao 100 ml HCI (5.2) va dinh md&c dén 1000 ml bang nuwéc. Léc déu dung dich.

Khi ¢ mat nguyén td khac (vi du: bac), c6 thé can lam tdng ndng doé HCI 1én mic I&n nhat 500 ml.
Néng dé axit clia dung dich hiéu chuén va ctia dung dich mau thd phai luén khéng dbi.

CHU THICH: Tuy thuéc vao dai ham lwong platin cé trong mau, khéng nhét thiét phai cé tat ca chuén.

8.3 Dung dich mau thy

8.3.1 Can 100 mg mau thtr véi do chinh xac 0,01 mg, hoa tan va x& ly mau nhw da trinh bay trong
8.2.1. Can 10 g dung dich mau th& ban dau nay chinh xac dén 0,001 g cho vao binh dinh m&c 100 ml
va thém vao 10 g dung dich néi chuén (8.1) chinh xac dén 0,001 g. Thém 10 ml HCI (5.1) va dinh méc
dén 100 ml bang nwéc. Lac déu dung dich.

Khi c6 mat nhirng nguyén té nhat khac (vi du: bac), c6 thé can thiét tang nébng d6 HCI l1én mic I6n

nhat 50 ml. Ndng d6 axit ciia dung dich hiéu chuan va cla dung dich mau th&r phai ludn khéng dbi.
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8.3.2 M6t Iwa chon khac: can 100 mg mau thr v&i dd chinh xac 0,01 mg vao binh dinh mic 1000 ml,
hoa tan va x(r ly mau nhw mo ta trong 8.2.2.

Khi ¢ mat nhitng nguyén t6 nhéat khac (vi du: bac), c6 thé can thiét ting nong doé HCI Ién mdc 16n
nhat 500 ml. Néng dd axit ctia dung dich hiéu chuén va cta dung dich mau tht phai luén khéng dbi.
CHU THICH: Chu y dén kha nang nhitng mau nhd hon sé bi anh hwéng nhiéu béi sw bién ddi bat thuong do déng déu
trong vat liéu lay mau.

8.4 Chuan bi dung dich hop kim platin c6 chtra rutheni, rhodi, iridi hodc vonfram

Hop kim platin chira nhiéu hon 5 % cac nguyén tb néu trén, cé thé can moét sw hoa tan bang ap luc
hodc trién khai mét giai doan hop kim héa so bd véi mét lwong ddng khdng chiva platin gap 10 1an
(5.5).

Khi vonfram c¢é mat, phai cho thém 200 ul axit octophotphoric (5.6).

Céc dung dich hiéu chuén va dung dich mau tht phai dwoc ma tran héa twong &ng.

8.5 Po phd

Bd phan x& ly di¥ liéu cha thiét bi ICP-OES dwoc st dung dé thiét 1ap mot chwong trinh do trong do
cwdng d6 cua cac vach phd phat xa cta platin va clia nguyén td ndi chuan ytri c6 thé do cung mét luc.
Chinh dét thiét bi phu hop véi hwéng dan cla nha sdn xuét va chon vj tri hiéu chinh nén thich hop.
Phai st dung voi dét, budng phun, cac 6ng dan mau sach va plasma phai 6n dinh trwdc khi st dung,
theo khuyén nghi cia nha san xuét thiét bi.

M6i mét dung dich chuan va dung dich mau thtr phai cé thdi gian 6n dinh it nhéat a 30 s, tiép dén cac
thdi gian tich hop va con sbé tich hop can thiét d& nhan dwoc mét do 1éch chuan twong dbi I6n nhéat
(RSD) 0,2 % [xem 8.6.2, Cong thirc(1)]. Khéi lwgng platin chinh xac cha dung dich mau thir dwoc suy
ra tr phép do cla hai dung dich hiéu chuin xép ddng hang gia tri gan dung cta dung dich mau thi
[xem 8.6.3, Cong thirc (4) hodc 8.6.4, Cong thirc (9), phu thudc va cach chuén bj dung dich hiéu chun
va dung dich mau thi].

8.6 Tinh toan va biéu thj két qua

8.6.1 Néu dung dich dwoc chuan bj phu hop v&i 8.2.1 va 8.3.1, sir dung 8.6.3 dé tinh toan hoac néu
dung dich dwgc chuan bj phu hop 8.2.2 va 8.3.2, st dung 8.6.4 dé tinh toan.

8.6.2 Phuwong phap ndi chuan héa dwa trén mbi quan hé tuyén tinh gitra ty sb cwdng d6 Ipd Iy va ty s
nong do6 Cp/Cy hodc, tbt hon, ty sb khéi lwong mp/my. Viéc st dung cung mét khéi lwong ytri (dung
dich ndi chuan) dé chuan bi tt ca cac dung dich, khéng can thiét cac dung dich do phai cé mét thé tich
chinh xac. D& chinh xac ca binh dinh m&c 100 ml [a thda man. Loi thé quan trong khac cla viéc luén
ludn dwa vao cung mét khdi lwgng ndi chuén 1a khdi lwong ma tat cd cac phép tinh cé thé thyc hién
v&i mpithay vi mp/my, danh dinh.

N6i chung, bd phan st ly di¥ liéu cung cap céac thuwong sb tir cac phép do riéng biét dwoc lwu trir ddng
thoi cia cwdng do platin va ytri .

Néu gia tri trung binh, Q, cla 5 thwong sé cwdng dd (Q1, Q2, Q3, Q4, Q5) thudc tirng dung dich

duworc tinh theo céng thire (1):



TCVN 10623:2014

— 1/
Q=§(E'Pt“”) (1)

n=1

Gia tri trung binh nay phai c6 mét RSQ tr Q khéng Ién hon 0,2 %.

8.6.3 Veé cac sai léch twv khdi lwong danh dinh, tinh theo gam, m;s cGa dung dich néi chuan (m;s =
10,000g), mbdi mot sb thwong cuérng do thudc vé mét dung dich do phai dwgc hiéu chinh béi khbi
lwong twong ng thuwc té cha dung dich ndi chuadn Ws,, tinh badng gam, dwoc dung dé chuan bi dung
dich do nay. Sé thwong hiéu chinh, Qc, dwoc tinh theo cong thire (2):

Q. =Qx W (2)
Mg

DPé xac dinh ham lwong platin ctia mau tht st dung sé thwong cuéng dd dwoc hiéu chinh, yéu ciu
cac khdi lwgng chinh xac cla platin, tinh bang gam, trong cac dung dich hiéu chudn meycsn. Nhirng
khéi lwong nay phai dugc tinh toan riéng cho tirng dung dich hiéu chun hodc diém hiéu chuan theo

cbng thre (3) :

W
Pt,SS
mPt,Cs,n - m X WSS,Pt,n (3)
SS Pt

Trong do:
Weiss  khdi lwong platin dung dé chuan bi dung dich platin ban d4u, tinh bang miligam;
msspt  khdi lwong cha dung dich platin dwoc chuén bi ban dau, tinh bang gam;
Wsspin  khdi lvong clia dung dich platin ban dau dung dé& chuan bj dung dich hiéu chuan n,
tinh bang gam.
Hai diém hiéu chuan gan nhét véi ham lwong mau platin, twong dwong véi khdi lwong thap a va khdi

lwong cao b, dwoc st dung dé xac dinh khéi lwong platin trong dung dich mau thir theo céng thirc (4);

mPt —a+ (b_a)x(ch_QCa)
Q. -Q

(4)

Ca)
Trong do:
a  khéi lwong cua platin trong dung dich hiéu chuan dwoc sir dung nhw “mau chuén thap”,
theo cong thire (3), tinh bang miligam;
b khdi lwong cda platin trong dung dich hiéu chuan dwoc s dung nhw “méu chudn cao’, theo
cong thire (3), tinh bang miligam;
Qca ty s6 cwdng dd dwoc hiéu chinh Ipdly clia “mau chudn thap”;
Qcp ty s6 cwdng dd dwoc hiéu chinh Ipdly clia “mau chuén cao’;
Qcs ty s6 cworng d6 dwoc hiéu chinh Ip/ly clia dung dich do mau thi.
Khéi lwong platin cudi cung clia dung dich mau twong (ng vé&i gia tri trung binh cta 5 chu trinh do va

sw wéce tinh kiéu nay, mp, va dwoc tinh theo céng thire (5):
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_ (s
mPt,ﬁn = g(EmPr) (5)
n=1

RSD cliia mp; khong dwoc vwgt qua 0,30%.
DPong thoi mp; da dwoc xac dinh tir 5 1an xac dinh riéng 1& cta dung dich mau thir, ham lwong platin
ctia mau thir, Xp; , dwoc biéu thj ra phan nghin, dwoc tinh theo céng thirc (6):

Mp XMgg 5,

Xo, = x1000 (6)
Weo xWss sa
Trong do:
Wea khéi lwgng clia mau thir duwgc dung dé chuan bi dung dich mau thir ban dau tinh bang
miligam;

Mss.sa khéi lwong cha dung dich mau thir dwo'c chuén bi ban dau tinh bang gam;
Wsssa  khdi lwong dung dich mau thir ban ddu dwoc dung dé chuén bj dung dich do mau tinh

bang gam.
CHU Y: Dé tuan tha tiéu chuan nay, cac cach tinh toan khac phai dwoc cho phép.

8.6.4 Mot lwa chon khac, vé céc sai léch tir khéi lwong danh dinh, tinh theo gam, m;s. cia dung dich
ndi chuan (mis = 100,00g), méi mét sb thwong cwdng dd thudc vé mot dung dich do phai dwoc hiéu
chinh b&i khdi lwong twong rng thwe té cia dung dich néi chuan W, tinh bang gam, dwoc dung dé
chuén bi dung dich do nay. Sé thwong hiéu chinh, Qc, dwoc tinh theo céng thirc (7):

VVIS,n

Mis

Q. =Qx (7)

DPé xac dinh ham lwong platin ciia mau tht st dung sé thwong cuéng dd dwoc hiéu chinh, yéu ciu
cac khdi lwgng chinh xac cla platin, tinh badng gam, trong cac dung dich hiéu chuan me s, dwoc tinh
theo céng thire (8) :

m =W (8)

Pt,Cs,n Pt,SS)n
Trong do:
Whicsn khdi lwong cla platin st¢ dung dé chuan bi dung dich hiéu chuan platin, tinh bang
miligam.
Hai diém hiéu chuan gan nhét véi ham lwong mau platin, twong dwong véi khdi lwong thap a va khdi

lwong cao b, dwoc sir dung dé xac dinh khéi lwong platin trong dung dich méau thir theo céng thire (9);

—a+ (b_a)x(ch_QCa)

9
Pt (QCb _ Q ( )

Ca)

Trong do:

10
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a  khéi lwong cua platin trong dung dich hiéu chuan dwoc st dung nhw “mau chuén thap”,
theo cong thirc (8), tinh bang miligam;
b khdi lwong cda platin trong dung dich hiéu chuan dwoc s dung nhw “méu chudn cao”, theo
cong thire (8), tinh bang miligam;
Qca ty s6 cwdng dd dwoc hiéu chinh Ipdly clia “mau chudn thap”;
Qcp  ty s6 cwdng dd duwoc hiéu chinh Ipdly clia “mau chuén cao’;
Qcs ty s6 cworng d6 dwoc hiéu chinh Ip/ly clia dung dich do mau thir.
Khéi lwong platin cudi cung clia dung dich mau twong (ng véi gia tri trung binh cta 5 chu trinh do va

sw wéce tinh kiéu nay, mp, va dwoc tinh theo céng thire (10):

_ (<
mPt,ﬁn = g(EmPr) (1 0)
n=1

RSD clia mp; khong dwoc vwgt qua 0,30%.
Pong thdi mp; da dwoc xac dinh tir 5 14n xac dinh riéng 1& ctia dung dich m4u thr, ham lwong platin

clia mau thir, Xp; , dwoc biéu thj ra phan nghin, dwgc tinh theo cong thire (11):

m
X = Tet %1000 (11)
WSa
Trong do:
Wea khéi lwong clia mau thir dwoc dung dé chuan bi dung dich mau thi, tinh bang
miligam;

CHU Y: Dé tuan tha tiéu chuan nay, cac cach tinh toan khac phai dwoc cho phép.

9 D6 lap lai
Hai Ian xac dinh song song giébng nhau phai cho két qua sai léch nhd hon 3 %0 dbi v&i platin. Néu sai

léch I&n hon so véi quy dinh nay, phai tién hanh phan tich lai.

10 Bao cao thw

Bé&o cao thir nghiém phai bao gdm céac théng tin sau:

a) Nhan dién mau thir bao gdbm ngudn gbc, ngay thang nhan, hinh dang;

b) Phwong phap |4y mau;

c) Vién dan tiéu chuan nay, TCVN 10623 (ISO 11494);

d) Ham lwgng platin ciia mau tinh bang phan nghin (%), dwéi dang cac gia tri don va gia tri trung

binh;
e) Béatky sai léch ndo so v&i phwong phap quy dinh trong tiéu chuan nay;
f)  Vach phé platin va vach phé néi chuén st dung;

g) Bétky diéu gi khéng binh thuwéng quan sat thay trong qua trinh xac dinh;

11
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h) Ngay thang nam th& nghiém;
i)  Nhan dién phong thi nghiém thyc hién thr nghiém nay.

i)  Tén, chir ky cia ngu®i quan ly phong thi nghiém va cua ngwoi thyc hién.

12
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Thw muc tai liéu tham khao

[1] TCVN 10616 (ISO 9202), D6 trang strc - D9 tinh khiét cua hop kim kim loai quy.
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