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TCVN 9875:2017

L& néi dau

TCVN 9875:2017 thay thé TCVN 9875:2013 (ISO 11426:1997).
TCVN 9875:2017 hoan toan twong véi 1ISO 11426:2014.

TCVN 9875:2017 do Ban ky thugt tiéu chuan quéc gia TCVNITC 174, D8 trang st
bién soan, Tdng cuc Tiéu chudn Do lwéong Chét lwgng d& nghj, B Khoa hoc va
Céng nghé céng bb.
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L& giéi thigu

TCVN 9875:2017 (1ISO 11426:2014) quy dinh phurong phap cupel héa (héa luyén)
d& xac dinh ham lwong vang trong hop kim vang trang stre. Tuy nhién, khi xac dinh
ham lugng vang theo tiéu chudn nay, néu nghi ngd trong mau cé chira mét trong
cac nguyén 14: Iridi (Ir), Osmi (Os), Rutheni (Ru), Wolfram (W) thi cén phai tién hanh
x4c dinh ham lwong vang trong mau thu dwee sau khi thir theo TCVN 9876:2017
(ISO 15093:2015), D4 trang st - Xac dinh ham lwong kim loai quy trong hop kim
vang, platin, paladi 999 %o ding lam db trang stec - Phuong phép hiéu 86 st dung
ICP-OES.



TIEU CHUAN QUOGC GIA TCVN 9875:2017

P& trang sivc - Xac dinh ham lwong vang trong hep kim vang trang
strc - Phwong phap cupel héa (héa luyén)

Jewellery - Determination of gold in gold jewellery alloys — Cupellation method (fire assay)

1 Pham vi ép dung

Tiu chudn nay quy dinh phirong phép cupel héa (hda luyén) & xac dinh vang trong hp kim vang ding
lam dé trang strc. Ham legng vang thich hop nhat 1 tir 333 phan nghin (%o) Gén 999 phan nghin (%s).
Phwong phap nay dugc déc biét 4p dung cho hop kim vang c6 chira bac, d8ng va kém. Mdt sé thay ddi
dugc dua ra khi nickel va/hodc paladi c6 trong thanh phdn hop kim dugc goi 14 véang tring ciing nhw
ddi véi hop kim ¢é ham lwgng vang tir 990 phdn nghin (%) tré 1én.

Phuong phép nay dung lam phwong phép khuyén nghj Gé xac dinh tudi trong hgp kim dugc néu trong
TCVN 10616 (1SO 9202). '

2 Tai liéu vién din

C4o tai lidu vién din sau rit cAn thiét cho viéc 4p dung tidu chudn nay. D&i véi cac tai liéu vién dan ghi
ndm céng bé thl &p dung phién ban duoc néu. DAI véi céc tai ligu vien diin khéng ghl nm cong b thi
&p dung phién ban mi nhét, bao gdm ca céc sira ddl, bd sung (néu co).

TCVN 9877:2013 (1ISO 11596:2008), £ trang strc - Phuwong phép ldy mau céc hop kim kim loai quy
ding lam dé trang strc v céc san pham lién quan.

3 Nguyén ly

Hop kim vang dwgc thém bac, tao hop chéat véi chi va cupel hoa trong 16 cupel cho dén khi thu dugc
mdt hat kim loai quy. Sau khi lam phéng va can mong, bac duwgc chiét tich (hdu hét) trong axit nitric va
lwgng vang dworc can. Sai s6 hé théng cé thé cé trong quy trinh ndy dugc loa trir bing phén tich mau
chusn @i ching song song. '
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CHU THICH Sy tach bac Ia cho bac vao hop kim vang véi mat ty 16 dic treng dé 6 thé tach vang khdi bac biing
axit nitric.

4 Thubc thir

Trong qué trinh phan, tfch néu khéng cé cong bd nao khac, chi st dung thude thir c6 dd tinh khiét phan
tich dugc cdng nhan va chi ding nwére cét hodic nwdre co d§ tinh khiét trong dweng.

4.1 Axit nitric, 33 % theo khéi lwong, cé ham lwong halogenur thip khong dang k& (kiém tra béng
phép th& bac nitrat)..

4.2 Axit nitric, 49 % theo khéi lwong, c6 ham lugng halogenur thdp khong dang k& (kiém tra bing
phép thiz bac nitrat).

4.3 Chl, tinh khiét phan tich, khdng chira kim loai quy va bismuth, & dang 14, hat hodc vién.

4.4 Bac tinh khiét, diing @& cho thém, dd tinh khiét nhd nhét 999,9 phan nghln (%) theo khéi lvgng,
khéng chira vang va kim loai nhém platin. )

.4.5 Vang tinh khiét, dung cho cac mau ddi chirng

- D4 xéc dinh vang trong khoang 333 ph&n nghin (%) dén 990 phin ngh in (%) theo khéi lwgng, d6 tinh
khiét nhd nhat phai 12 999,9 phan nghin (%) theo khdi lueng;

- B2 xéc dinh vang cao hon 990 phan nghin (%) theo khéi lrgng, d6 tinh khiét nhd nhét phal 12 999,99
%o theo khéi lugng. .

4.6 Paladi tinh khiét, ding cho céc mAu i chieng, 09 tinh khiét nhd nhét phai 12 9996 phin nghin
(%) theo khdi lwgng, khong chira vang.

4.7 Nickel, ding cho cac mau déi ching, dudi dang ctia mdt tién hgp kim thich hgp (khdng chira kim
loai quy).

4.8 Dbng 14 hosic day, dung cho cac miu déi chirng, 40 tinh khiét nhd nhét phai 12 999 phan nghin (%)
theo khéi Iwgng, khdng chiva vang va kim loai nhém platin.

4.9 Natri tetraborat (NayB,0;), khan.

-5 Thiét bj
5.1 Thiét bj thir nghiém thdng thwong.
52 Lo cupel, trong d6 cé thé duy trl dwgc méi trudmng oxi héa.
CHU Y: L& map tidu chudn khong dap (ng dwoc myc dich ndy, -

53 Chén cupel magie oxit, dwdi dang don hodc cac chén cupel khdi, c6 kha nang hép thu oxit chl
va céc oxit kim loai co ban dwoc tae thanh,

6
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5.4  Binh nén phan kim hodc gid chiu axit nitric, ¢6 dng boc.

55  Chén nung, duoc ché tao tir vat lidu chju Itra.

586 Kep!1d cupel.

5.7  Kim diing trong th( nghiém.

5.8 De (b& mat lang béng), c6 thé thay thé bang mot thiét bj &p d& dwge danh bong lang va chi dung
cho muyc dich nay.

5.9 Bda c6 bé mit lang béng, c6 khéi lugng ti thidu 400 g, cb thé thay thé bing mét thiét bj ép, dugc
danh béng lang va chi dwoc ding cho muc dich nay.

5.10 Bia tao xi, thudng cé dwdng kinh 50 mm.

5.11 M4y can do trang sirc.

5.12 Kep tao xi.

5.13 Ban chai lam sach diing cho thir nghiém.
5.14 Can phan tich, co d9 chinh x4c doc 14 0,01 mg.

6 Lay mau

Phuong phép lay mau ddi v6i hop kim vang trang strc phai dwoc tién hanh theo TCVN 9877 (ISO
11598).

7 Céch tién hanh

CANH BAO: Can tuan thu céc bién phép phil hep stvc khde va an toan.
7.1 Quy djnh chung

Khi khéng biét thanh phan clia mau, cin phan tich so bd biing cac phwong phép thich hop dé xéac dinh
thanh phén gan dung clia vat liéu, vi du nhw phan tich huynh quang tia X (XRF).

7.2 Hop kim vang vang va hep kim vang dé khong cha nickel va hop kim vang tring paladi
7.2.1 Mau phan tich

Bua It nhit hai mAu hop Kim, tét nhét ¢ khéi luvging trong khodng 125 dén 250 mg vé&i 46 chinh xéc +
0,01 mg vao I4 chi tinh khiét phan tich (4.3). Khéi lwong clia 14 chi (hodc 14 + hat) phai it nhat 1a 4 g abi
v6i mau hep kim vang cin phan tich ¢6 khéi egng dudi 200 mg, va 6 g cho miu ¢6 khéi lwgng tir 201
mg dén 300 mg, Cho thém bac tinh khiét (4.4) véi khéi lvgng twong dwong 2,3 dén 3 1an khéi luvgng
vang nguyén chét cé6 mat. Cudn va ép la chi thanh mdt qua chu nhd kin khit,
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7.2.2 Mau phan tich ddi chirng

Can, nhw trong 7.1.1, it nhat hai m&u phan tich d6i chirng clia vang tinh khiét (4.5) va bac tinh khiét (4.4)
v&i khdi lwgng twong (ng véi ham lwong vang va bac du kién (k& ca lwgng bd sung cho hoa tach) cia
mau phan tich. Ham lweng tdng cla c4c kim loai co ban trong miu phan tich cin dwoc luu ¥ 14 da bd
sung mét lwong dbng twong (ng.

M&u @i chiing va mau phan tich & 7.2.3 va 7.2.4 dwoc x& Iy nhw nhau.

7.2.3 Qua trinh cupel hoa va xiv Iy hat kim loai quy

D&t mau phan tich va mau d6i chieng (7.2.2), 43 dwoc boc kin trong I chl vao chén cupel magie oxit
(5.3) da dwo'c nung néng trwde dé it nhat téi 1000 °C trong 16 cupel héa (5.2).

Dat cac chén cupel chira mau phan tich gan nhét cb thé véi cac mau déi chirng twong ¢ng trong 10
cupel héa dwgce duy tri & 1050 °C dén 1150 °C. Tiép tuc gia nhiét (khodng 25 min) trong diéu kién oxy
hoé dén khi giai doan nay két thac. L4y cdc chén cupel ra khéi 1d. D& cho hat kim loai quy nguéi ditreéc
khi ding kim thi nghiém tach ching khéi chén cupel (5.7). Kep chiit hat kim loai quy va diing ban chai
(5.13) chai ki mat phia dwdi dé loai bd tit ca cac chét dinh bam tir chén cupel. Dap bet hat trén de (5.8)
v&i bda (5.9) va G mé&m bang cach gia nhiét cho t&i khi vira ndng dd.

Tién hanh c4n ching thanh nhirng dai c6 chiéu day 0,12 dén 0,15 mm va & mém Ian nia. Cudn cac dai
thanh nhi’ng cudn mau cin than dé khong bj ban hodc mét vang.

Can kiém tra can than chén cupel d& dam béo réng hat kim loai quy 66 chira tat c& vang ¢6 trong mau.
Né&u c6 nhivng hat i ti kim loai con sét lai thi phai thie hign lai toan bd thi nghiém

7.2.4 Phan kim mau bacivang

CHU Y - B6i vé&i qué trinh phan kim bang axit nitric, ti hat phai gitr gin sach sé va chi danh riéng cho
viéc thir nghiém nay.

7.4.2.1 Phan Kim trong cac binh nén riéng ré

Cho céc cudn kim loai quy vao cac binh nén phan kim (5.4). Ngam cudn trong 20 ml axit nitric (33%,
xem 4.1) va dun sbi,

Tiép tuc dun néng 15 min hodic dun cho dén khi khdng con khéi nitoro (N;0O) thoat ra niea, chon trwng
hop nao dai hon. Chét bd axit nitrric va riva béing nude.

L&p lai qud trinh x( Iy bdng céach st dyung 20 ml axit nitric (49%, xem 4.2). Bt céc cudn mau vang vao
céc chén nung (5.5). Lam kho va G chiing & nghiét dd 500 °C dén 850 °C trong khoang 5 min. D& ngudi
va can.

7.2.4.2 Phan kim trong mét gio

Khi phan tich hang loat mdu c6 thanh phan twong ty, ¢6 thé st dung gid chiu axit nitric dwoc gén voi
mot sb 6ng i6t thach anh ¢6 day khoan I8 (5.4) @& phan kim cac cudn mau kim loai quy.



TCVN 9875:2017
DAt cac mau vao trong cac 6ng 16t va nhén chim cac gié vao trong axit nitric (33% xem 4.1 ) & nhiét do
khoang 90 °C. Bun axit dén khi séi va @& s6i nhe trong 15 min hodic cho dén khi ngirng thoat khéi nitoro.
LAy gid ra khdi dung dich axit va rlra bing nwéc.

L3p lai viéc x( ly trong mét bé axit nitric thi hai (49% xem 4.2). D& yé&n cho khd.

Cubi cling, @4t gid cung mau vang vao trong mét 16 mup khodng 5 min da dwgc nung dén khoang
500 °C dén 850 °C. Sau khi lam ngudi, can khéi lugng cac cudn mau vang.

7.3 Hop kim vang trang chira nickel
7.3.1 Quy dinh chung

Néu trong herp kim ¢6 nickel, p dyung hai thay ddi twong dwong ddi véi phuwong phap quy dinh tai tiéu
chuan nay, d6 1a str dung thém lwong chl b sung thém hodac tao xi.

Néu trong hop kim ¢6 nickel va paladi, mau phai dwoc x Iy theo 7.4. M&u phan tich dbi chirng phai
chiza lgng nickel xap xi lwgng nickel trong mdu phén tich.

7.3.2 Cupel héa véi chi bd sung

St dung luong chi tiéu chuan dé tach chiét toan bd nickel trong hop kim vao chén cupel 14 rat kho, D&
cupel héa hiéu qua can bd sung 4 g chi (4.3) va str dyng nhirng chén cupel I6n hon, Lwgng chi bd sung
c6 thé cho vao ngay khi bat ddu thlr nghiém néu chén cupel dli I6n dé chira thé tich khdi chdy ting
thém. Ho#ic mdt cach khac (t6t hon ¢a), thém mot hat chi kim loai vao hat kim loai quy trong khudn cupel
sau khi nglrng thoat khéi chi oxit tir thao tac ban dau, Can cén than néu nhu 16 cupel (5.2) khéng dugc
thiét ké cho viéc bd sung nay.

Céac mau phan tich d6i chirng phai chira lrgng nickel xap xi Iugng nickel trong mau phan tich.
7.3.3 Qua trinh tao xi

Péi véi hgp kim vang trang chira nickel, trwéc hét miu duge xi ly théng qua qua trinh tao xi bdng cach
boc méu trong 14 chi (4.3) ndng 2 g. M&u chira tir 125 mg dén 250 mg vang, legeng bac tinh khiét ding
d& thém vao twong duong tir 2,3 dén 3 1an khéi lwgng vang nguyén chét c6 mét. Bat mau nay vao dia
tao xi (5.10) cing véi 15 g chi va 1,5 g dén 2 g natri tetraborat khan (4.9) va nung dén 1000 °C trong 18.
Khéng khi c6 thé can dwoc tang cudng @& oxy hoa mét khéi legng 16n chi kim loai. Sau 20 dén 30 min,
khi xi 16ng & phii b& mét clia 6ia, ndng nhanh nhiét d 1&n 1100 °C (trong khodng 2 min). Dung kep 13y
dia ra khai 16, lam ngudi va tach hat chi khdi xi. Hat nay chiza lwgng vang va bac ban dau sé duoc cupel
héa nhw da miéu ta trong 7.2.3.

C4c mau phan tich ddi chirng dwoc thiee hién véi lugng nickel bd sung phil hgp dugre xix Iy theo cach
twong tyw.

7.4 Hop kim vang triang chira paladi

Déi véi hop kim vang tring chiva paladi, vét clia kim loai nay ¢6 thé con ném lai trong cudn kim loai quy
sau mét qua trinh cupel héa va phan kim don 1&. Vé&i hop kim nay, cac cudn kim loai quy clia méu phan
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tich va mau kidm chizng phai cupel héa lan ntva véi 4 g chi, bac béing 2,5 1an khdi lwgng vang va mét
miéng nhd (khoang 50 mg) déng (4.8). L3p fai qua trinh phan kim va cén lugng vang thu dugrc.

Céc miu phan tich ddi chirng phai chira lgng paladi x&p xi fwgng paladi trong mau phan tich.
7.5 Hop kim vang cé chira hon 40 % hwong bac

Nhirng hop kim nay sé dwgc xi¥ Iy nhw c4c hop kim vang vang c6 didu chinh phil hgp theo ham lvgng
bac cao hon khi xdc dinh lvgng bac bd sung.

7.6 He'p kim chira 999 % vang

Khi phan tich m&u chiva khodng 999 %o vang, cin phai cé sy chinh xac cao hon trong thao tac va kiém
soat thong sé.

D4 thu duwoc két qua tét nhat, thie hién nhu trong 7.2, véi nhitng sw thay ddi sau day:

a) Can it nhat 250 mg hop kim, thém vao mau (20 £ 5) mg déng (4.8) va mét lugng bac nhu da néu
trong 7.2.1.

b)  ©&ivéi mbu dbi chirng, tién hanh dang nhw dbi véi mau phan tich; st dung vang c6 df tinh khiét
999,99 % (4.5) va cin lwu ¥ réng khéi lvgng bac thém vao nam trong cling mdt khodng (+10 mg).
Ciing nhw d6i v&i maAu phan tich, ludn ludn can tién hanh song song it nhat 14 hai mu dbi chimng.

€)  Sauqua trinh cupel h6a, ép phéing tat ca cac hat, nén va lam sach bang ban chai thir nghiém sao
cho chiing gén c6 ciing hinh dang va chidu day; nung @ c4c hat da dugc ép phang nay trong 16
mup dén nhiét ndng 06 dé c6 dwge cling mét didu kién tal két tinh.

e) Thie hién viéc phan kim cac méu nhu dwoc néu trong 7.2.4. Chi ¥ la lwegng axit va thoi gian phan
kim 12 nhw nhau cho tat c& cac méu clia cling loat thi nghiém. Sau cling, say kho va 0 dbng thdi tat ca
c4c mAu vang nguyén chét thu duge. St dyung gid (5.4) @é phan kim sé cb lgi cho cdng viée nay.

8 Tinh toén va biéu thj két qua

8.1 Hé s6 miu phan tich 46i chirng

Hé s6 mau phan tich d6i chirng (F) dweec tinh theo cdng thire (1)

F=22 (1)

my
Trong dé:
my  1a khdi lwgng clia mau phan tich d6i chirng, tinh bang miligram;
mz 14 khbi lvong clia hat vang thu duwgre ctia mau phan tich d6i chirng, tinh bang miligram.
8.2 Cach tinh ham lwgng vang

Ham lugng vang, Way, clia hgp kim theo phan nghin khéi lrong (%) dwoc tinh theo céng thive
)

10
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ms+ F I

Way = x 103 @

my

Trong do:
my la khéi lwgng clia mau phan tich, tinh biing miligram,
ms 14 khéi lwong clia hat vang thu dwoc clia mu phan tich, tinh bang miligram,

F 14 gia trj trung binh clia cac hé s& mAu phan tich déi chitng (F), xem 8.1.

8.3 Do tap lai

Két qua phan tich hai mau song song giéng hét nhau phai cé @6 sai léch nhd hon 0,5 phin nghin (%)
theo khéi lwgng abi véi hgp kim vang vang va hep kim vang.dd, nhd hon 1,0 phin nghin (%) theo khéi
lwgng ddi véi hop kim vang trdng va nhd hon 0,2 phén nghin-(%s) theo khdi lwong adi véi hop kim vang
chira 990 phan nghin (%) vang hoic nhidu han, Néu sai léch Ién hon sq véi thong sé trén thi phai tién
hanh lai qué trinh phan tich.

Khi phan tich hop kim vang v&i ham lwong vang 990 % trd 18n, cac gid trj F cda céc mau phan tich déi
chirng (xem 7.2.2 v 8.1) tién hanh song song khdng duoc phép sailéch hon 0,16 %.. Néu sai léch cao
hon mirc ndy thi phai thlé nghiém lai.

9 Bao cdo thir nghiém
Béo cdo thi nghiém phai bao gom cac théng tin sau:
a) Céc thong tin nhan dang miu gdm: ngudn géc, ngay nhan miu, hinh dang méu;
. b) Quy trinh &y mu;
¢) Phuong phé-p si» dung vién din tiéu chudn nay;

d) Ham lwgng vang clia mau tinh bang phéan nghin theo khéi lwong (%), gia tri don 1@ va gié tri
trung binh;

e) Ghird bat ky sai léch nao (néu c6) so véri phwong phap quy dinh trong tiéu chuén nay;
f) Bé&tky didu gi khac thudng quan sat thay trong qué trinh xéc dinh;

g) Ngay thl nghiém;

h) Théng tin phong th& nghiém thye hién phan tich;

i) Chi¥ ky clia ngudi quan ly phong thir nghigm va clia ngudi thue hién.
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