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L&i néi dau

TCVN 10624:2014 hoan toan twong dwong ISO 11495:2014.

TCVN 10624:2014 do Ban ky thuat tiéu chuén 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 coéng bd.
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TIEU CHUAN QUOC GIA TCVN 10624:2014

D6 trang strc - Xac dinh ham lwong paladi trong hop kim paladi
dung lam d6 trang strc - Phwwong phap ICP-OES s dung ytri nhw
nguyén to ndi chuan

Jewellery - Determination of paladium in paladium jewelelry alloys - ICP-OES method using

yttrium as internal standard element

1 Pham vi ap dung

Tiéu chuan nay mé t& moét phwong phap xac dinh paladi trong hop kim paladi lam db trang strc, ap
dung tét nhat & trong pham vi d6 tinh khiét dwoc quy dinh tai TCVN 10616 (ISO 9202), bdng phwong
phap quang phd phat xa quang hoc plasma cam rng (ICP-OES).

Ham lwong paladi wu tién ctia hop kim ndm trong khoang 500%o (phan nghin) va 950 %o paladi.
CHU THICH: Phwong phép nay cé thé dwoc st dung dé phan tich cac ham lwong khac cla paladi.

Phuwong phap nay dwoc khuyén cdo str dung dbi vai viéc xac dinh ham lwong trong hop kim quy dinh
tai TCVN 10616 (ISO 9202).

2 Tai lidu vién din

Cac tai liéu dwai day la rat can thiét déi voi viéc ap dung tiéu chuén nay. Déi véi tai liéu cd ghi ndm
coéng bd, ap dung phién ban dwoc néu. Dbi vai tai liéu khéng c6 nam cong bd, ap dung phién ban maoi
nhéat ké ca cac sra dbi (néu co).

TCVN 9877 (ISO 11596), D6 trang sirc - Phuong phép lay méu 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.

31

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 M6 ta so bé phwong phap

Hoa tan it nhat hai mau dwoc can chinh xac vao nwéc cuwdng toan, dinh muc t¢i mét khéi lwong duwoc
can chinh xac. Nhitng phan nhé mau duwoc can chinh xac (phan dung dich lay ra) cia cac dung dich
mau th» nay dwoc tron 1an véi nguyén té ndi chuan va dinh mire dén mot thé tich chuan do duorc.

S dung ICP-OES do ham lwong paladi cia dung dich mau th bang cach so sanh ty sé cuwéng do
quang phd phat xa cla paladi (vach khuyén nghi 340,45 nm) va ytri (tai 371,03 nm) ho&c vach thich
hop khéc, véi cac ty sb cia cac dung dich chira khéi lwong paladi va ytri da biét, s& dung phuwong
phap xép déng hang.

C6 thé str dung cac vach phat xa paladi khac, nhwng can thiét kiém tra déi véi sw nhiéu phd va hiéu

suét thiét bj

5 Thubc thir

Trong qua trinh phan tich, néu khéng cé thod thuan nao khac, chi st dung thudc thir c6 dé tinh khiét
phan tich dwoc thira nhan va chi dung nuéc cat hodc nwéc cé do tinh khiét twong dwong.TAt ca cac

thudc thir khéng cé paladi.
5.1 Axit clohydric (HCI); khodng 30% dén 37 % HCI (phan tram khéi lwong).
5.2 Axit nitric (HNO3); khoang 65 % dén 70 % HNO; (phan tram khdi lwong).
5.3 Paladi tinh khiét (Pd)

Ham lwong paladi nhd nhéat phai 1a 999,9 %.. Néu s dung ham lwong nhd hon (999,5 %), can ap

dung mot sé 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 Nwéc cwong toan

Tron Ian ba thé tich axit clohydric (5.1) va mét thé tich axit nitric (5.2).
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6 Thiét bj, dung cu
6.1 Thiét bi théng thwéng clia phong thi nghiém.
6.2 ICP-OES, c6 kha nang do déng thoi vach phat xa paladi va vach phat xa cla ytri noi chuan voi do
phan giai quang hoc nhé nhat 0,02 nm.

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. Hoac hoa
tan 250 mg Y,03 trong hén hop 25 ml nwéc va 25 ml axit nitric sau d6 pha lodng bang nwédc dén
1000 ml. Tuy theo dd nhay cua thiét bi, nébng dé nay cé thé thay déi dé c6 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 thir (xem
8.3).

8.2 Dung dich hiéu chuan

8.2.1 Can 100 mg paladi v&i dd chinh xac t¢i 0,01 mg, cho vao binh dinh m&c 100 ml, thém 40 ml
dung dich nwéc cwong toan (5.5). Bun néng twr tr cho dén khi mau tan hoan toan. D& ngudi. Thém

100 ml nwéc va lac déu. Can dung dich paladi ban dau nay.

Céan 4,5;5,5;6,5; 7,5; 8,5; 9,5 va 9,8 g dung dich chuan paladi ban dau v&i do chinh xac 0,001g, mbi
lwong can cho vao mét binh dinh mrc 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 m&c dén 100 ml bdng 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 I6n 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 M6t lywa chon khac: can 45; 55; 65; 75; 85; 95 va 98 mg paladi v&éi dé chinh xac t&i 0,01 mg,
méi lwong can cho vao mot binh dinh mirc 1000 ml va hoa tan trong hén hop ctia 100 ml HCI (5.1) va
30 ml HNOs (5.2). Thém 100 g dung dich néi chuan (8.1) chinh xac dén 0,01 g. Thém vao 100 ml HCI
(5.2) va dinh m&rc dén 1000 ml bang nwéc. Lac déu dung dich.

Khi c6 mat nguyén td khac (vi du: bac), c6 thé can lam tdng néng ddé HCI I1én mirc I&én nhat 500 ml.
Néng dé axit clia dung dich hiéu chuén va cta dung dich mau tht phai luén khéng dbi.

CHU THICH: Tuy thuéc vao dai ham lwgng paladi ¢ trong mau, khéng nhét thiét phai c6 tat ca chuén.
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8.3 Dung dich mau thy

8.3.1 Can 100 mg mau tht v&i dd 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(r ban dau nay chinh xac dén 0,001 g cho vao binh dinh mic 100 ml
va thém vao 10 g dung dich ndi chuan (8.1) chinh xac dén 0,001 g. Thém 10 ml HCI (5.1) va dinh muc
dén 100 ml bang nwéc. Lac déu dung dich.

Khi ¢ mat nhitng nguyén té nhéat khac (vi du: bac), c6 thé can thiét ting nong do HCI Ién mdc 16n
nhat 50 ml. Ndong dé axit ciia dung dich hiéu chuan va cla dung dich mau thr phai ludn khéng dbi.
8.3.2 Mot Iwa chon khac: can 100 mg mau th&r v&i dé chinh xac 0,01 mg vao binh dinh mc 1000 ml,
hoa tan va x(r ly mau nhw mé ta trong 8.2.2.

Khi ¢ mat nhitng nguyén té nhéat khac (vi du: bac), c6 thé can thiét ting ndong doé HCI Ién mac 16n
nhat 500 ml. Néng dd axit ctia dung dich hiéu chuan va cltia dung dich mau thir 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 Do phd

B& phan x& ly di¥ liéu thiét bj ICP-OES dwoc str dung dé thiét 1ap mot chwong trinh do trong dé cuéng
dd cla vach phé phat xa paladi 340,45 nm va cla nguyén t6 ndi chuan ytri (tai 371,03 nm) c6 thé do
cung luc. Chinh dat thiét bi phu hop véi hwdng dan ciia nha san xuat va chon vij tri hiéu chinh nén
thich hop. Phai sir dung voi dét, bubng phun, cac 6ng ddn mau sach va plasma phai 6n dinh trwdc khi

st dung, theo khuyén nghi ciia 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 s tich hop can thiét dé nhan dwoc mét do léch chuan twong dbi Ién nhéat
(RSD) 0,2 % [xem 8.5.2, Céng thirc(1)]. Khéi lwong chinh xac cla paladi ciia dung dich mau thir dwoc
suy ra tlr phép do cla hai dung dich hiéu chudn xép déng hang giéa tri gan dung cta dung dich mau
thir [xem 8.5.3, Céng thirc (4) hodc 8.5.4, Céng thirc (90, phu thudc va cach chuén bi dung dich hiéu

chuén va dung dich mau thi].

8.5 Tinh toan va biéu thj két qua
8.5.1 Néu dung dich dwoc chuan bj phu hop véi 8.2.1 va 8.3.1, sir dung 8.5.3 dé tinh toan hoac néu
dung dich dwoc chuan bj phu hgop 8.2.2 va 8.3.2, st dung 8.5.4 dé tinh toan.

8.5.2 Phuwong phap ndi chuan héa dwa trén méi quan hé tuyén tinh gitra ty s6 cwong dd Ipd/ Iy va ty
s6 néng dd Cpy/Cy hodc, tét hon 14, ty sb khdi lwong mpy/my. Khi s dung cung mét khéi lwong ytri
(dung dich néi chuan) dé chuén bj tat ca cac dung dich, dung dich do khéng can thiét phai co thé tich
chinh xac. Pé chinh cac ca binh dinh mic 100 ml Ia thda man. Loi thé quan trong khac cla viéc ludn
ludn dwa vao cung mét khéi lwong clia ndi chuan 14 tat ca cac phép tinh ¢6 thé thuc hién véi mpgthay

vi mpa/my, danh dinh.

N6i chung, bd phan xt ly di¥ liéu cung cap céac thuwong sb tir cac phép do riéng biét dwoc lwu trir ddng

thoi cia cwdng Ao paladi va ytri.
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Néu gia tri trung binh, Q, cta 5 thwong sb cwdng dd (Q1, Q2, Q3, Q4, Q5) thudc tirng dung dich

duwoc tinh theo céng thire (1):

6_1 . leg (1
5 ;IY

Khi d6 gia tri trung binh nay phai c6 mét RSQ tir Q khéng Ién hon 0,2 %.

~

8.5.3 Vé cac sai léch t khdi lwgng danh nghia, mys, tinh theo gam, cta dung dich ndi chuan
(mis = 10,000g), méi mét sé thuwong cwong do thudc vé mét dung dich do phai dwoc hiéu chinh bdi
khéi lwgng thuc té twong tng ctia dung dich ndi chudn Wis,, tinh theo gam, dwoc dung dé chuan bj

dung dich do nay. Sé thwong hiéu chinh, Q¢, dwoc tinh theo cdng thirc (2):

W,
Q. =Qx—=n (2)

mIS
Dé xac dinh ham lwong paladi cia mau th st dung sé thuwong cwdng dé hiéu chinh, can thiét phai cé
cac khdi lwgng chinh xac cua paladi trong cac dung dich hiéu chudn mpgcs, tinh theo gam. Nhirng
khéi lwgng nay phai dwoc tinh toan riéng cho tirng dung dich hiéu chuin hodc diém hiéu chuén theo

cbng thire (3):

=

Pd,SS
Mogcsn = X WSS,Pd,n (3)
SS,Pd

3

Trong do:
Whass khéi lwong paladi dung dé chuén bj dung dich paladi ban d4u, tinh bang miligam;
Mss pd khéi lwong dung dich paladi dwoc chuén bj ban dau, tinh bdng gam;
Wsspan  khdi lwong clia dung dich paladi ban dau dung dé chuén bi dung dich hiéu chuan n, tinh
bang gam.
Hai diém hiéu chuan gan nhéat véi ham lwong méu paladi, twong dwong véi khdi lwong thap a va khéi
lwong cao b, dwoc sir dung dé xac dinh khdi lwgng paladi trong dung dich mau thi» the cdng thirc (4):

m, -a+ (b-a)x(Q,-Q.,)
(QCb _QCa)

(4)

Trong do:

a  khdi lwong cla paladi trong dung dich hiéu chuin dwoc s& dung nhw “mau chuén thap”, theo

cong thire (3), tinh bang miligam;

b khdi lwgng cha paladi trong dung dich hiéu chuan dwoc sir dung nhw “mau chuan cao”, theo

cong thire (3), tinh bang miligam;
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Qca ty sé cworng d6 dwoc hiéu chinh Ipg/ly cla “mau tiéu chuan thap”;
Qcob ty sb cwong d6 dwoc hiéu chinh Ip¢/ly cla “mau tiéu chuan cao’;
Qcs ty sé cworng d6 dwoc hiéu chinh Ip¢/ly clia dung dich do ctia mau thir.

Khéi lwong paladi cudi ciing ciia dung dich mau twong dwong véi gia tri trung binh ctia 5 chu trinh do

va su woc tinh kiéu nay, 1iipg, va dwoc tinh theo cong thire (5):

_ 1<
Mo fin =§(Ede) (5)
n=1

RSD clia mpg khéng dwoc vwot qua 0,30%.

DPong thoi 1iipy dworc xac dinh tir 5 1an xac dinh riéng 1é ctia dung dich mau thr, ham lwong paladi cia

mau thir, Xpq , dwoc biéu thi ra phan nghin, dwoc tinh theo cong thirc (6):

Mg, Xm

X, =P _sSsa y 1000 (6)
WSa XWSS,Sa
Trong do:
Wea khéi lwvgng ctia mau thér dwoc dung dé chuan bi dung dich mau thir ban dau, tinh bang
miligam;

msssa  khdi lwong dung dich dwoc chuan bi ctia mau thir ban dau, tinh bang gam;

Wsssa khdi lwong dung dich m4u thé ban ddu dwoc dung dé chuan bi dung dich méau do, tinh
bang gam.

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

8.5.4 Mot lwa chon khac, vé céc sai léch tiv khéi lwgng danh dinh, tinh theo gam, m;s. cia dung dich
ndi chuan (mis = 100,00g), méi mot sb thwong cwdng dd thudc vé mot dung dich do phai dwoc hiéu
chinh b&i khdi lwong twong ng 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):
Q. =Qx Wisn (7)
Mg
DPé xac dinh ham lwong paladi ctia mau thlr s& dung sé thwong cuéng dd dwoc hiéu chinh, yéu cau
cac khéi lwgng chinh xac cha paladi, tinh bang gam, trong cac dung dich hiéu chuan mpqcs, dwoc tinh
theo cbéng thuc (8):
Mpgcsn = Wedssn (8)
Trong do
Whacsn khdi lwong clha paladi s dung dé chuén bi dung dich hiéu chudn paladi, tinh bang

miligam.

10
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Hai diém hiéu chuan gan nhéat véi ham lwgng méu paladi, twong dwong véi khdi lwong thap a va khéi

lwong cao b, dwoc sir dung dé xac dinh khéi lweng paladi trong dung dich mau tht theo cong thire (9);

Cas (b-a)x(Q,-Q.,)

m
" (QCb _QCa)

(9)

Trong §o:
a  khéi lwgng cla paladi trong dung dich hiéu chuadn dwoc st dung nhuw “mau chuén thap”,
theo cong thirc (8), tinh bang miligam;
b khdi lwgng cla paladi trong dung dich hiéu chudn dwoc st dung nhw “mau chuan cao’,
theo cong thirc (8), tinh bang miligam;
Qca ty s6 cwdng dd dwoc hiéu chinh Ipg/ly clia “mau chuan thap”;
Qcp ty s6 cwdng dd dwoc hiéu chinh Ipg/ly clia “mau chuan cao”;
Qcs ty s6 cworng d6 dwoc hiéu chinh Ipg/ly clia dung dich do mau thir.
Khéi lwong paladi cudi cung cta dung dich mau twong (rng véi gia tri trung binh clia 5 chu trinh do va

s wéce tinh kiéu nay, 1iipy, va dwoc tinh theo cdng thire (10):

_ 1
de,fin=§(Ede) (10)
n=1

RSD cua mpq khong duoc viot qua 0,30%.
Pong thdi 1iipg d8 dwoc xac dinh tir 5 1an xac dinh riéng 1& cha dung dich mau thr, ham lwong paladi

clia mau thir, Xpy , dwoc biéu thi ra phan nghin, dwoc tinh theo céng thire (11):

X, = ed 41000 (11)
Sa
Trong §o:
Wea khéi lwong clia mau thir dwoc dung dé chuan bi dung dich mau thi, tinh bang
miligam;

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

9 D6 lap lai

Hai 1an xac dinh song song giébng nhau phai cho két qua sai léch nhd hon 3 %o dbi v&i paladi. Néu sai

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

10 Bao cao thwr

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

11
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a) Nhan dién mau thir bao gdbm ngudn gbc, ngay thang nhan mau, hinh dang mau;
b) Phwong phap lay mau;
c) Vién dan tiéu chudn nay, TCVN 10624 (ISO 11495) ;

d) Ham lwong paladi cia mau tinh bdng phan nghin (%), dwdi 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 paladi va vach phd néi chuan st dung.

g) Bétky diéu gi khdng binh thwdng quan sat thdy trong qua trinh xac dinh.
h) Ngay thang nam th& nghiém;

i)  Nhan dién phong thi nghiém thyc hién viéc thir nghiém nay;

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

12
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Thw muc tai liéu tham khao

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