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TIEUCHUAN QUOCGIA TCVN 9792:2013

DAu thé va nhién lig¢u cdn - Xac djnh niken, vanadi va sit bing
quang phd phat xa nguyén tiv plasma cip cam rng (ICP)

Standard test method for determination of nickel, vanadium, and iron in crude oil and
residual fuels by inductively coupled plasma (ICP) atomic emission spectrometry

1 Pham vi ap dyng

1.1 Tiéu chudn ndy qui dinh c4c phuong phap xéac dinh niken, vanadi, va st trong cac loai diu
thd va nhién liu cin bing phép do phd phét xa nguyén tl plasma cip cam ng (ICP). Tiéu chuin
nay quy dinh hai phwong phép thi khac nhau.

1.2 Phuong phéap A (tir Didu 7 dén 11 va tir Didu 18 dén 22)-ICP duwoc sl dung dé phan tich
miu hoda tan trong dung mdi hGru co. Phwong phap nay st dyng céc kim loai hoa.tan trong diu aé
hiéu chudn va khéng 4p dung dé xéc dinh dinh lwgng hodic phat hién céc tap chit dang hat khéng tan.

1.3 Phuong phap B (tl Diéu 12 dén 22)-ICP dugc st dung dé phan tich mau dwec phan hily béng acid.

1.4 Céc dai ndng dd qui dinh trong cac phuwong phap thir nay dugc xac dinh bdi 49 nhay cla cic
thiét bj, lwgng mau l4y phan tich va thé tich pha lodng. Qui dinh cy thé dwoc néu tai 15.2. Théng
thudng, gidi han ndng dd thap 12 mot vai phdn mudi clia mdt mg/kg. Cac dir liéu vé& dd chym duwoc
cung cp cho cac ddi ndng 9 dwoc quy dinh tai Digu 21.

1.5 Céc gia trj tinh theo don vi SI 14 gi4 tri tiéu chudn. Céc gid trj tinh ghi trong ngoic ding d& tham khao.

1.6 Tiéu chuin nay khdng d& cap dén tht ca cac van dé lién quan dén an toan khi si dyng. Nguwoi
st¥ dyng tiéu chuln ndy cé trach nhiém thiét 1ap cac nguyén tic vé an toan va bao vé sirc khoé cling
nhw khd nang 4p dung phi hgp véi cac gidi han quy dinh tredc khi dwa vao st dung.

2 Tailidu vign din

Céc tai lidu vién din sau 12 cn thiét khi 4p dung tiéu chudn nay. Ddi véi céc tai liéu vién dan ghi
nam ban hanh thi 4p dyng ban dugc néu. Déi voi céc tai lidu vién din khdng ghi ndm ban hanh thi
4p dung phién ban méi nhit, bao gdm ca cac ban sira abi (néu cb).

TCVN 2117 (ASTM D1193), Nude thube thly - Yéu céu ky thut

TCVN 6777 (ASTM D 4057), Ddu md va sén phadm dau mé — Phuong phép ldy méu tha cong
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ASTM D1548, Test method for vanadium in navy special fuel oil (Phwong phdp xéc dinh vanadi
trong nhién ligu dét 16 chuyén dung cho héi quén)

ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products (Dau mé va
sén phdm déu mé - Phwong phép 14y méu tw dong)

ASTM D 5185, Test method for determination of additive elements, wear metals, and contaminants in
used lubricating oils and determination of selected elements in base oils by Inductively coupled plasma
atomic emission spectrometry (ICP-AES) (Phuong phép xéc dinh céc nguyén t6 phy gia, kim loai mai
mon, va cac tap chét trong déu boi tron da qua str dung vé x4c dinh céc nguyén t6 chon lpc trong déu
géc bang phé phét xa nguyén ti plasma cép cdm tng (ICP-AES)

ASTM D86299, Practice for applying statistical quality assurance and control charting techniques to
evaluate analytical measurement system performance (Phwong phép ky thuat théng ké vé dam
béo chét luvong dé danh gié hé thbéng thiét bj do ludng phén tich)

ASTM D7260, Practice for optimization, calibration, and validation of inductively coupled plasma-
atomic emission spectrometry (ICP-AES) for elemental analysis of petroleum products and
lubricants (Phuong phép t6i wu héa, hiéu chudn, va céng nhén phd phét xa nguyén tir plasma cép
cadm ung (ICP-AES) @bi vé&i phép phén tich nguyén té cia sdn phdm ddu mé va déu béi tron).

3 Tém tit phwong phap

3.1 Phwong phap A - Hda tan 10 g mau trong dung mbi hiru co (Canh bao - D& chay. Hoi ¢6
tinh déc) dé c6 dwoc dung dich m&u chira 10 % khéi lvgng miu. Dung dich dwec phun swong vao
plasma va cwéng d¢ clia anh sang phat ra tai cac buwéc séng dic trieng clia cac chat phan tich

duoc do tudn ty hodic ddng théi. Cac cudng @6 nay twong tng véi cac ndng dd clia cac chéat trén
co s& st dung céc sb liéu hiéu chudn mat cach phi hop.

3.2 Phwong phip B - Can tir 1 g d&n 20 g mau vao cbc va phan hiy miu bing acid sulfuric
dam d&c (Canh bao - Dyc. Gay bdng n3ng. C6 hai hodic gay tlr vong néu nuét hoic hit phai) va
gia nhigt céc dén khd. Can rét than trong trong qué trinh phan hly nay, vi hoi khoi acid gay
an mon va hdn hop rat d& bét Ilra. Carbon can dwoc @bt hét bling cach nung dén 525 °C trong
16 nung. C&n vé co dugc hda tan hét bing acid nitric (Canh bao - Dbc. Gay bdng ning. C6 hai
ho3c gay t& vong néu nubt hogc hit phai), cé can dén bét diu khé, hda tan trong acid nitric loang
va 1am day dén vach mic. Dung dich nady duoc phun swong vao plasma ctia phd ké phéat xa
nguyén t&. Cwdng 4§ clia dnh sang phat ra tai cac bwéc séng dic treng clia cac kim loai duwge do

tuan ty hodc ddng thoi. Cac cudng @0 ndy trong (ng voi cac ndng dd chét trén co s& st dung
phu hop cac sé liéu hiéu chuén.
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4 Y nghia va st dyng

4.1 Cac phuong phap thr nghiém nay bao gdm phép xac dinh Ni, V, va Fe trong c4c loai diu thé
va cac loai diu c3n trong cling mdt quy trinh. Cac phuong phap ndy bd sung cho ASTM D 1548,
vi tiéu chudn nay chi xac dinh vanadi.

4.2 Khi nhién liéu dugc dbt, vanadi cé trong nhién liéu cé thé tao thanh cac hep chét &n mon.
Gia trj cla diu thdé co thé dwoc xac dinh mot phdn dywa vao ndng dd clia niken, vanadi va sit.
Nicken va vanadi tdn tai & dang vét trong céc phan doan diu md cé thd gay khir hoat tinh xtc tac
trong qué trinh ché bién. Cac phwong phép thir ndy s dung dé xac dinh ndng @9 cla niken,
vanadi va sét.

5 D tinh khiét cia thubc thir

5.1 Trong tat ca cac phép thlr, s dyng héa chét cap thude thir. Néu khong cé quy dinh riéng thi
cho phép si¥ dung cac hoa chit cé d tinh khiét dii cao dé khong 1am gidm dd chinh xac cla phép
xac dinh.

5.2 Khitién hanh xac dinh cac kim loai cé ndng & nhé hon 1 mg/kg, s dung céc thube thlr siéu-
tinh khiét.

5.3 Do tinh khiét clia nwéc: Néu khdng c6 quy dinh riéng thi nwéc dwgce dé cap dén trong tiéu
chudin nay 13 nwée thube thir, loai Il nhw quy dinh tai TCVN 2117 (ASTM 1193).

6 Liy miu va bao quan méu

6.4 Muc dich clia viéc Iy miu 13 &y dwoc cac miu dai dién cho toan bd lugng sén pham
cAn thr. Vi vay, tién hanh 14y mau theo huéng dn qui dinh tai TCVN 6777 (ASTM D 4057) hoéc
ASTM D 4177. MAu trong binh chira khdng dwoc chiém qua hai phén ba dung tich clia binh.

6.2 Truoc khi can, khudy mAu va dung tay l4c binh chira miu. Néu miu khdng d& chay tai nhigt 0%
phong, thi gia nhiét mAu trong ti sy tai 80 °C hodc tai nhigt 4 an toan khac.

Phwong phap A — ICP v&i dung dich mifiu c6 chira dung méi hitu co

7 Thiét bj, dung cy

7.1 Phd ké phéat xa nguyén tir plasma cdp cam (ng — Phd ké loal lién tyc hodc ddng thdi, co
trang bj d&n thach anh va may phat tin sé-radio dé tao va duy tri plasma, 1a phu hep.
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7.2 May phun swong (Nebulizer) = S& dung loai may phun cac chét v&i ham lwgng chét rén

cao |a mot lya chon va dwoc khuyén cdo nén wu tién st dung loai may nay lam giam thiéu kha
nang gay téc. Cling c6 thd st dung may phun swong ddng tam béng thay tinh.

7.3 Bom nhu d$ng — Loai bom nay @& st dyng v&i cac may phun swong khéng-ty hat va la tay
chon d6i v&i cac may phun swong ty hit. Bom phai dat téc @8 déng trong dai tir 0,5 mL/min dén
3 mL/min. Ong bom phai c6 kha nang chiu duc it nhat 6 h tiép xtc v&i dung méi. Khuyén céo st
dung 6ng Iam bing fluoroelastome copolymer dbng tring hop

7.4 Binh chira dung dich miu — Binh ho3c chai bing thiy tinh hoZc bing nhya, c6 nép xo4y cb
dung tich phi hgp. Cac chai bang thiy tinh loai mét tram mililit la phu hop.

8 Thubc thir

8.1 Dung méi pha loang — H8n hop cac xylen, o-xylen, tetralin va cac dung méi la hén hop
parafin va aromatic 1a phu hop. B tinh khiét clia dung mdi c6 thé anh hwdng dén d¢ chinh xac
cta phép phan tich khi mAu chira cac chét phén tich v&i ndng @6 thap (théng thudng vai mg/kg).

8.2 DAau khoang — DAu cé do tinh khiét cao nhw ddu tréng U.S.P.

8.3 Cac chét chudn co kim — Chudn bj treéc cac chéit chudn da nguyén td cé chira cac néng do
100 mg/kg cla tirng nguyén té.

8.4 Cac miu kidm soat chit lwong (QC) — Tét nhét 14 cac phdn clia mét hodic nhidu san phdm
diu mé dang Iéng c6 tinh bén va dai dién cho cadc mau dang xét. C4c mAu QC nay cé thé st dung
@& kidm tra tinh hiéu lyc clia qua trinh thir nghiém nhu néu tai Didu 19.

9 Chun bj cac dung djch chuan va miu thir

9.1 MA&u tring — Chuln bi miu tring bing cach pha lodng dAu khoang véi dung mdi pha loang.
N&ng dé cla diu khoang phai béng 10 % khéi lkgng. Khudy k.

9.2 Chét chudn kidm tra — Si¥ dung cac chit chudn co kim, diu khodng, va dung méi pha

loang, chudn bj chat chuin kidm tra c6 chira cac ndng dé chét phan tich xp xi bing nhw ndng 4%
du kién ctia m3u thir. Ndng a8 clia dAu trong chét chudn kiém tra phai bang 10 % khéi lvong.

9.3 Miu thir — Can mot phAn mAu &3 trdn k¥ trong binh chira va cho lwgng dung méi du dé dat
duwoc ndng dd clia mAu bing 10 % khéi lvong. Khudy k.

' Vat litu do E.| duPont sdn xut c6 tén theong mai la Viton.
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9.4 Chét chudn Iam viéc — Chudn bj chat chuan hiéu chuin thiét bj c6 chira 10 mg/kg ctia mbi
nguyén té vanadi, niken va sét. Pha chét chudn co kim véi dung méi pha loang va néu cn thiét
thi thém ca dau khoang dé lwgng ddu trong cac chét chudn hidu chudn bing 10 % khéi lwong.

9.5 Cac miu kiém soat chit lwvgng (QC) — Can mét phdn miu QC @3 trdn ky trong binh va cho
dung mdi du dé cé ndng dd mau bang 10 % khéi lwgng.

10 Chuén bij thiét bj
10.1 Tham khdo thém tiéu chudn ASTM D 7260 v& viéc téi wu héa van hanh hé théng ICP-AES.

10.2 Can tham khao cac huwéng din cla nha san xuét vé van hanh thiét bj ICP. Phwong phap thi
nay thira nhan khi van hanh thiét bj IPC cin tuan thi cac quy trinh van hanh dung. Sy khac nhau vé
thiét ké gitra cac thiét bj 1am cho viéc dwa ra qui djnh v& c4c thdng s van hanh 1a khéng kha thi. Cac
sy khac nhau vé mat thiét ké 1am cho qui trinh khéng kha thi khi quy dinh cac théng sé yéu cau.

10.3 An dinh céc théng sé van hanh phlu hep véi tai liéu hwéng din ciia thiét bj sao cho cac chét
phan tich dang xét c6 thé xac dinh dwgcr Cac théng sb bao gdm: (1) nguyén té, (2) buwéc séng
phan tich, (3) cac budc séng hiéu chinh nédn (tay chon), (4) cac hé sé hiéu chinh gira cac nguyén
té (xem 10.4), (5) thoi gian lién két tir 1 s dén 10 s, (6) hai dén nam I3n két hop lap lai lién tiép.
Cac bwdc séng dugc khuyén nghj néu tai Bang 1.

Bang 1- Cac nguyén té xac djnh va cac bwéc séng khuyén nghj

Chu thich - Nén si» dyng céc bwéc séng nay. Cac budc séng nady khodng dai dién cho tht ca céac lya chon.

Nguyén té Bw&c séng, nm
Sét 259,94, 238,20
Niken 231,60; 216,56
Vanadi 292,40; 310,22

10.4 Nhidu phd — Kidm tra tit ca cac nhiéu phd dy kién dbi voi chét phan tich. Néu cén phai
hiéu chinh nhidu, tuan thi theo hwéng din van hanh clia nha san xuét dé xay dwng va ap dyng
cac hé sb higu chinh.

10.4.1 Céc nhidu phd thwdng cé thé tranh dugc bing cach chon lywa than trong cac buéc séng
phan tich Néu khéng tranh dwoc sy nhidu phd, thi cin Iap cac hidu chinh can thiét s& dung
phan m&m mdy tinh do nha san xuét thiét bj cung cép, hodc béng cach sir dung phwong phap
thye nghiém néu tai ASTM D 5185.
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10.5 Tham khdo cac huéng din ciia nha san xuét thiét bj d& van hanh thiét bj véi cac dung moi
hiu co.

10.6 Trong qua trinh 1am néng thiét bj, tién hanh phun swong dung dich miu trdng. Kiém tra sy
tich 10y carbon ctia dén. Néu xuét hién sy tich Iy carbon, thay dén va diéu chinh céc diéu kién
van hanh @é gidi quyét vin dé nay.

10.6.1 Lwong carbon tich 10y trong dén cé thé do sy didu chinh téc dd déng argon khéng dung,
téc @6 phun swong khdng chinh xac va dinh vij éng phun clia dén qua sat véi cudn tai. Can carbon
c6 thé 1am mét hiéu lye viéc hidu chudn va dap tit plasma.

11 Hidu chuin va phan tich

11.1 S dung mAu trdng va chéit chuln 1am viéc, thyc hién hiéu chudn hai-diém khi bét du qua
trinh phan tich tirng loat mau. Cé thé st dung cac chuén lam viéc bd sung, néu can.

11.2 St dyung chét chuln kiém tra @& xac dinh dd chinh xac cla viéc hiéu chudn déi voi tirng chét
phan tich. Khi két qua nhan dugc @i véi chét chudn kiém tra khéng ndm trong khoang + 5 % ctia ndng
dd dy kién déi voi tirvng chat phan tich, thi ¢an thwc hién hanh déng khac phyc va I3p lai phép hiéu
chuan. '

11.3 Phan tich mAu thlr theo céac didu kién gibng nhuw khi phan tich cac chat chudn hiéu chudn
(tlrc 12 thoi gian lién két nhw nhau, cac didu kién plasma gibng nhau, v.v..). Tinh cac ndng @8
bang cach nhan ndng @ xac dinh dwoc dbi véi dung dich mau ther véi hé sé pha lodng. Viéc tinh
cac ndng d6 co6 thé thyc hién tht cdng hodc bing may tinh néu c6 sn chwong trinh kém theo.

11.4 Khi cac cwong d do dwgc i véi dung dich thir vurgt quéa cac cudng dd twong trng ddi véi
chat chudn 1am vigc, thi cAn d3m béo rdng dudng chuln 12 tuyén tinh v&i ndng dd ctia nguyén té
trong dung dich mau thi», ho#c pha loang dung dich mau thi véi dung dich mAu trdng va tién hanh
thir lai.

11.5 Thye hign phan tich mau chudn kiém tra sau tirng dot ndm IAn phan tich m&u thr. Néu bt
ky két qua nao khéng nam trong khoang 5 % ndng d6 dw kién, thl thyc hién hanh déng khic phuc,
hiéu chudn lai va tién hanh phan tich lai cac dung dich mAu tinh tir cac phép phan tich chét chuin
kidm tra dwoc chip nhan tredc d6.

11.6 Khuyén cdo nén sir dyng hiéu chinh nén phé, dic biét khi cac dung dich mAu thir cé chira
cac chét phan tich c6 ndng @6 thap (thdng thuwdng nhé hon 1 mgrkg). Khi céc ndng dé 14 thp, cac
sy thay ddi nén sinh ra do si thay ddi trong thanh phan ciia cac dung dich mAu thi, c6 thé gay

anh hudng dén dé chinh xac clia phép phan tich. Sy hiéu chinh ndn [am gidm thidu cac sai sé do
c4c cudng do nén thay ddi.

10
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Phwong phap B - ICP sau khi phan hiy miu bang acid

12 Thiét bi, dyng cu
12.1 Xemtlr 7.1 dén 7.4.

12.2 Thiét bj phan hdy méu (tay chon) — Thiét bj dwgc mo ta nhw trén Hinh 1. Thiét bj gdm co
mét cdc thir bing silica hoic borosilicate dung tich 400 mL dung cho mau thr, mét bé khong khi
(Hinh 2) dwoc dat trén bép dién va mot dén hong ngoai 250 W treo cao 2,54 cm (1 in.) trén bé
khong khi. S& dung may bién ap kiém soat dién ap cla dén.

12.3 Duyng cy thuy tinh — Céc thir bang silica hodc borosilicate dung tich 400 mL, cac binh co
dung tich khac nhau, va cac pipet co cac dung tich khac nhau. Khi xac dinh cac ndng d6 thap hon
1 mg/kg, tat ca cac dung cy thly tinh phai dwec |am sach cin than va trang béng nwérc.

12.4 Lo nung chay bing dign — C6 kha néng duy tri nhiét d6 bing 525 °C & 25 °C va du lon dé
chira dugce cac cbde dung tich 400 mL. Kha nang thdng khi oxy cla 10 1a wu thé va tay chon.

12.5 Bé cach thay (tay chon).
12.6 Bép dién c6 kidm soat nhiét dd (tuy chon).

Peén hdng ngoai

Binh Vycor

B2& khéng khi
M&u thi

Bép dién

Hinh 1 - Thiét bj phan hiy méiu

11
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13 Thuédc thw

13.1 Cac dung djch chudn dang nwéc — Cac dung dich chun dang nuéc véi ndng @6 1000 mgil
clia riéng tirng nguyén té vanadi, niken va sét.

13.2 Acid nitric — Acid nitric dam dac, HNO,.

13.3 Acid nitric (141) — Can than vira rét vira khudy mét thé tich acid nitric dam dac vao mét
thé tich nuéc.

13.4 Acid nitric loang (19+1) — C4n than vira rét vira khudy mét thé tich acid nitric dam dac voi
muwdi chin thé tich nwéc.

13.5 Acid sulfuric — Acid sulfuric dam dac, H,S0,.

11

CHU THICH: T4t ca c4c bd phan bing nhom 16-gause (1,5 mm, 0,060 in.). Cac kich thude tinh theo inch.
Tinh twong dwong cla don vj do

mm in. mm in.
25,4 1 98,4 3%
38,1 1% 127 5
50,8 g 165,1 (WA
77.8 3 Y

Hinh 2 - B& khéng khi

12
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14 Chuin bj cac chat chuin va cac miu kiém soat chit lwgng (QC)

14.1 Chét chu#n tring - Pha lodng acid nitric (19+1).

14.2 Chét chuidn da nguyén té - S& dung cac dung dich chudn dang nwéc, chudn bj chat chuan
da nguyén tb cé chira 100 mg/L clia tirng nguyén té vanadi, niken va sét.

14.3 Chét chudn lam viéc - Pha loang chét chudn da nguyén té muwoi 1an véi acid nitric loang.

14.4 Chét chuldn kidm tra - Chudn bj céc chét chuln kiém tra hiéu chuén theo cach giéng nhuw
chudn bj cac chéat chuan lam viéc va chuén bj ching & cac ndng d§ phan tich didn hinh clia miu
can duwoc phan tich.

14.5 MAiu kidm soat chit lwgng (QC) - Theo Didu 15 st dung cac mau QC 1am mau thv.

15 Chuan bj miu thw

15.1 Can vao céc thir mot lwgng miu wédc lwgng cé chira ndng do trong khodng tir 0,0025 mg
dén 0,12 mg clia tlrng nguyén té kim loai sé dugc xac dinh. Théng thuéng khéi lvong mau la
10 g. Cho 0,5 mL H,S0O, twong (ng tirng gam mau.

CHU THICH 1: Néu mubn mé rong cac gi¢i han ndng a6 th&p hon, khuyén cao nén phan hiy mau tang dan
dén t6i da 1a 100 g theo tirng Iweng 10 g. Khéng nhat thiét phai pha hly hét tht ca cac chat hiru co mdi Ian
tredc khi cho cac lwgng bd sung clia mau va acid. Khi mudn xac dinh cac ndng d6 cao hon, thi gidm c&
mau twong (ng.

15.2 Dbng thdi chuan bj cac miu thir trdng st dung cung lwgng acid sulfuric nhw lwgng da st
dung dé phan hly mau. Tién hanh tit ca cac bwédc qui dinh trong diéu ndy. (Canh bao - Cac méu
thr trdng 1a quan trong khi xac dinh cac néng do nhé hon 1 mg/kg. D& don gidn héa phép phan
tich, st dung cing thé tich acid va cung lwvgng pha lodng nhw da st dung dbi véi cac mau. Vi dy,
néu 20 g mau duwoc phan hdy thi s& dung 10 mL acid sulfuric cho mau thl trdng).

15.3 Viéc st dyng bé khong khi (Hinh 2) 1a tuy chon @& gidm thiéu sy ban tung tée va tao bot.
D3t cbe thly trong bé khong khi da dugc d@at trong ta hét. Luc nay bép dién chua dugc bat. Vira
dung dén hdng ngoai t ti gia nhiét tlr trén xubng (Hinh 1) dbng thei vira khudy miu béng que
khudy thiy tinh. Khi qua trinh phan hiy mau dién ra (nhan biét qua hién twgng sii bot va bot),
didu khi&n nhiét clia dén hdng ngoai @& duy tri khéi thoat ra ddu d&n. Phai ludn ludn chl ¥ theo
ddi tirng hdn hep mau cho dén khi hét kha ning miu bj bén ra hoac bj tao bot. Sau dé ti» t& ting
nhiét d6 cla cad bép dién va dén cho dén khi mau bj khir thanh tro than.

15.4 Néu khdng st dung bé khdng khi, gia nhiét miu va acid trén bép dién co6 kiém soat nhiét
dd. Theo d&i phdn (ng phan hily va didu chinh nhiét 46 cla bép dién theo c4c hudng dan tai 15.3.
(Canh b&o - Néng, cé khéi, acid sulfuric d@m déc |13 acid oxy héa manh. Ngudi phéan tich nén lam
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viéc trong mdi tredng b td hét théng thoang tét va deo gang tay cao su va che mat phi hop dé
phong tranh khi acid ban ra).

15.5 Dat mau vao trong 16 nung duec duy tri tai 525 °C % 25 °C. Tuy khdng bt bugc, nhung cé
thé cho dong oxy tir tir vao 16 d& xuc tién qua trinh oxy héa. Tiép tuc gia nhiét cho dén khi carbon
bi loai ra hoan toan.

15.6 Hoa tan can vd co bang céach rlra thanh cbc thlr bang khoang 10 mL HNO, 1+1, Bun trong
bé cach thily khodng t&* 15 min dén 30 min. Chuy&n sang bép dién va cho bay hoi tir tir 8én khi
bat dAu kho.

15.7 Rira thanh céc thir badng khodng 10 mL acid nitric loang. Bun trén bé cach thly cho dén khi
tat ca cac mubi tan hét. D& ngudi. Chuyén dinh lvgng sang binh dinh mirc ¢é dung tich phit hop
va pha loang dén vach m(rc bang acid nitric lodng. Pay 12 dung dich miu tht.

16 Chuin bj thiét bj

16.1 Xem tir 10.2 dén 10.4

17 Hiéu chudn va phan tich
17.1 Xem Pidu 11.

17.2 Phan tich m3u trdng (xem 15.2) va hiéu chinh cac két qua nhan dwoc ddi véi cac dung dich
mAu thir bing cach trir di c4c két qua clia miu tring.

18 Tinh toan két qua

18.1 D&i v6i Phuong phéap A, s dung Céng thirc (1) tinh ndng d6 cua tirng chit phan tich cé
trong mau:

N&ng dd chét phan tich, mg/kg = C x F (1)

trong @6
C la ndng @ chét phan tich trong dung dich m&u thi, tinh bing mg/kg;
F 1a hé sé pha loang.

18.2 Dbi véi Phuong phap B, st dyng Cong thirc (2) tinh ndng 8 cla tirng chét phan tich c6
trong miu:

Ndng @4 chét phan tich, mg/kg = (C x V xF)IW (2)
trong d6
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c la ndng @6 chét phan tich trong dung dich mAu thlr (44 hiéu chinh trlr di ndng d§ xac
dinh duwgc trong mAu tréng), tinh bing mgiL;

% la thé tich dung djch mau thi, tinh béng mL;
F la hé sé pha loéng;

W 1a khdi lwgng miu, tinh bang gam.

19 Kiém soat chat lwgng

19.1 Khing dinh hiéu qua clia qui trinh thir bing cach phan tich miu kiém soat chét lvgng (QC)
(9.5 d@bi véi Phuong phap A ho3c 14.5 d@bi véi Phwong phép B).

19.1.1 Khi d3 c6 thiét 1ap bién ban Kidm soat chit lvong (QC)/DAm bédo chét lvgng (QA), cho céac
thiét bj thir, c6 thé s dung cac bién ban nay dé khing dinh dé tin cay cla két qua thir.

19.1.2 Khi chwa co thiét 1ap bién ban Kiém soat chat lwgng (QC)/Dam bao chét lvgng (QA) cho
cac thiét bj thir, c6 thd st dung Phuy lyc A. T nhw hé théng QC/QA.

20 Bao cao két qua

B#o c4o ndng d6 theo mg/kg dén ba chir sé cé nghia.

21 Do chum va do chéch

21.1 D chum clia cac phwong phap nay dwec xac dinh theo phuwong phap nghién clru théng ké
cac két qua gitra cac phong thlr nghiém. Déi véi Phuong phap A, mwdi mdt phong thir nghiém da
tham gia trong chwong trinh nghién clru lién phéng. H8n hop cac xylen, o-xylen, va tetralin da
dugc st dung tét v&i vai trd 14 cac dung mdi pha lo&ng. M8t phdng thl nghiém Iwu y khi st dung
kerosin (d4u hda) |am dung méi da cé hién tweng két tia trong mdt vai phut. Bom nhu ddng da
dwoc tht ca cac phong thir nghiém st dung. Khodng mét nira trong sé cac phong thtr nghiém da
str dung may phun cac chat cé ham lwgng chét rdn cao. Khodng mét nira trong sé cac phong thix
nghiém s dung hiéu chinh né&n. Déi véi Phrong phép B, tam phéng th( nghiém da tham gia
trong chwong trinh nghién cu lién phong. Bom nhu ddng dwoc st dung & tat ca cac phéng
th&r nghiém, trr mot phong khdng st dung loai bom ndy. Hau hét cac phdng thir nghiém khéng
st dung may phun cac chét cé ham lwgng chét rdn cao. Khodng mét nra sb phang th& nghiém
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str dung hiéu chinh nén. Mét bd thlr nghiém bao gdm bay miu (trong d6 cé bdn maiu diu cin va
ba mau diu thé). Mot mau can 12 clia NIST SRM 1618, va mét mAu diu thé 1a NIST RM 8505".

2111 D6 Idp lai - Sy chénh Iéch gilra cac két qua lién tiép thu duge do cling mét thi nghiém vién tién
hanh trén cung mét thiét bj, cing mAu thir trong mét thei gian dai cé didu kién thir khdng ddi, véi thao tac
binh thwang va chinh xéac theo phuong phap thie, chi mét trong hai muwoi két qua dwoc vwrot gia tri néu tai
Bang 2 va Bang 3.

Bang 2 - D0 lap lai

CHU THICH: X 1a nbng d6 trung binh, mg/kg.

Nguyén té Daéi ndng a9, mg/kg Phwong phép thi D 13p lai, ma/kg
Vanadi 50 - 500 A 0,07x0%%8
8 0,02x""
Niken 10 - 100 A 0,01x'?
B 0,02x"?
Sét 1-10 A 0,22X°%
B 0,23X°¢
Bang 3 - D I3p (i tinh dwoc (mglkg) tai cac ndng dd di chon (mglkg)
Néng a6
Nguyen tb WA P 1 10 50 100 500
Vanadi A 22 4,0 17
B 1,5 3,2 19
Niken A 0,20 1,6 4,0
B 0,32 2,2 5,0
Sét A 0,22 0,44
B 0,23 1,08

21.1.2 DG tai Iap - Sy chénh léch gitra hai két qua don 18 va ddc I1ap thu duwoc do cac thi nghiém
vién khac nhau tién hanh & nhirng phang thi nghiém khéc nhau, trén cling mét mau thir, trong mét
thoi gian dai, véi thao tac binh thuwdng va chinh xac thep phwong phéap thlr, chi mét trong hai
muoi tredng hep dugc vergt gia tri néu tai Bang 4 va Bang 5.

21.2 D§ chéch — BY chéch dwgc xac dinh tir cac két qua nhin dwoc trén hai maiu NIST. Déi véi
Phuong phap A va B, céc gia trj trung binh cla cac gia trj bao cao dbi v&i V va Ni chénh léch so

* Céac mdu nay s@n co tai Vien Tiéu chudn va cong ngile quéc gia My, 100 Bureau., Stoap 3460,
Gaithersburg, MD 20899-3460.
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véi cac gia tri dy kién twong &ng khéng nhiéu hon do I3p lai clia phép thlr. Cac chat chudn @i voi
Fe da cé sdn vi vay khéng xac dinh d6 chéch.

Bang 4 - D§ tai lap

CHU THICH: X I néng d trung binh, mg/kg.

Nguyén té Dai ndng 49, mg/kg Phwong phap thir D ldp lai, mg/kg
Vanadi 50-500 A 0,12Xx"! i
B 0,10X"* 1
Niken 10-100 A 0.41X078 |
B 0,05x'?
Sét 1-10 A 0,68X°%
B 0,91X%%

Bang 5 - D tal lap tinh dwgc (mglkg) tai cac ndng dd di chon
bl

Néng do
Nguyén té | Phwong phap 1 10 50 100 500
they
Vanadi A 8,9 19 112
B 7.4 16 93
Niken A 25 87 L
B 1,0 8,1 20
St A 0,68 1,5
B 0,91 29
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Phu luc A
(tham khao)

A1 Kiém soat chit lwgng

A.1.1  Khing dinh hiéu qua 1am viéc clia thiét bj hodc cla qui trinh thlr nghiém bang cach phan tich
m&u kiém soat chéat lwgng (QC).

A.1.2 Trudc khi theo ddi qua trinh do, ngudi s& dung phirong phap ¢in xac dinh gia trj trung binh
va cac gidi han kidm soat cila mau QC (xem ASTM D 6299 va ASTM MNL 7Y).

A1.3  Ghi lai cac k&t qua QC va phan tich bing cac biéu d kiém soat hodc cac phwong phap
théng ké twong dwong dé danh gia tinh trang kiém soat vé mat théng ké cua toan bd qua trinh thir
nghiém (xem ASTM D 6299 va ASTM MNL 7). B4t ky céc s6 liéu lac phai duoc nghién ciru tim hiéu
ky @& tim (céc) nguyén nhan gbc r&. Cac két qua cla qué trinh didu tra nay c6 th& dan dén viéc
hiéu chudn lai thiét bj nhung khéng nhét thiét.

A.1.4  Néu trong phwong phap thir khéng néu rd vé tan suat the nghiém QC thi tAn suét nay sé
phu thudc vao yéu clu v& chét lvgng cAn dd, 46 én dinh cla qué trinh thir nghiém va phy thude
vao cac yéu ciu clia khach hang. Théng thwéng tién hanh phan tich mau QC hang ngay déi voi
cac mau thwdng ngay. Tan sult kidm tra cé thé tang 1&n néu sé lvong m&u phan tich hang ngay
I&6n. Tuy nhién khi phép thir 43 dwgc chirng minh 14 ndm trong pham vi kiém soat théng ké thi tan
suét thir nghiém QC c6 thé giadm di. Phai kiém tra dinh ky 8 chum clia phép thir m&u QC theo d6
chum clia phwong phap thi qui dinh @& dam bdo chét lvong cac sb liéu.

A1.5 Khuyén céo 1a miu QC kiém tra thwong xuyén phai dai dién cho miu phan tich
hang ngay. Cung cép s8n mét lwgng miu QC dw dé dung cho mdt thei gian, cac méu nay phai
ddng nhét va én dinh dwéi cac didu kién bao quan a4 biét.

A.1.6 Xem thém cac hwéng din trong ASTM D 6299 va ASTM MNL 7' v& QC va phuwong phéap
|ap biéu 4 kiém soat.

A.2 Cac goiy hiru ich dé thwe hién cac phwong phap thtr TCVN 9792 (ASTM D 5708)
A.2.1 Diéu rét quan trong fa can ddng nhét diu thé hodc nhién ligu dbt 16 trong binh chira mau dé |4y
duoc mAu thr dai dién. Néu khéng thi c6 thé din d&n cac két qua sai.

A.2.2 Thyc hién cac phép thir noi ¢ ti hét théng thoang tét, va slir dung cac phwong tién bao vé
day di nhw mé ta trong céc k¢ thuét an toan phi hep.

' ASTM MNL 7 Huéng din trinh bay phan tich bidu 4 kidm soat d@ liéu, xuét ban 1An ther 6 ASTM, W,
Conshohocken
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A.2.3 Kiém tra cac bd kiém soat nhiét d¢ va do am trong phong thi nghiém cé chira cac thiét bj
ICPAES va kiém dinh ddy dG dé tién hanh cac phép phan tich ddm bao chym va chinh xac. Dam
bdo cac diéu kién méi tredng 8n dinh trong sudt qua trinh st dung.

A.2.4 Kiém tra do chinh xac clia cac ndng d nguyén té chira trong cac chuén hiéu chuén thwong
phém trude khi si» dyng bang cach so sanh véi cac chudn so cap phi hep, hodc bing phuwong
phap phan tich dc lap.

A.2.5 Kiém tra xac nhan sy vang mit cla cac chét phan tich trong tit ¢d cac dung méi va cac
thubc thr s&¥ dung, b&ng céach tién hanh quét theo budc séng. Cudng d6 thye phaila zero.

A.2.6 Lap ké hoach vé tAn suét chuln bj cac chét chudn hiéu chudn bing thi nghiém. Trudc mbi
loat cac phép do ho#c hang ngay thyc hién pha méi cac chat chudn 1am viéc va chuén kiém tra tuy
theo yéu cau.

A.2.7 Kiém tra sy tuyén tinh ctia cac duéng chuan cla tirng chét phan tich ba thang mét 1an hoic
thwong xuyén hon.

A.2.8 Kiém tra cac deén trudc khi s&v dung dé phat hién cac vét nirt va loai bd hodc stra chiva cac
dén nay, tly didu kién twong (ng.

A.2.9 S(r dung cac dén sach, khdng c6 carbon tich ITy.
A.2.10 Thay ho3c [am sach cac 16i tai ndu quan sat thy ching bj oxy hoa.

A.2.11 Dé thiét bj ndng 1&n trong vong it nhat 30 min hodc lau hon nhw theo khuyén céo cla nha
san xuét.

A.2.12 Hang ngay kiém tra bing cach quan sat tryc tiép 6ng bom nhu ddng dé phat hién cac vét
nirt va thay thé néu bj hdng. Kiém tra x4c nhan éng thong hoi hang ngay.

A.2.13 Tién hanh thyc hién mau trdng va chét chudn kiém tra twong (ng sau mdi 1an thér mau lan
thir ndm hodc khi thoi gian trdi qua tinh tir sau khi két thic phép phan tich cudi cling dat it nhat 30 min.
Hiéu chudn lai néu cwdng dd clia chét chudn chénh nhidu hon 5 % so véi cwdng dd trwéc do.

A.2.14 Gilra cac phép do cén bb tri thdi gian suc rika du (khdng it hon 60 s) d& tranh cac anh
huwéng clia b nhé. Xuét hién sy dnh hudng cta bd nhé trong treéng hop, khi tién hanh nhiéu
phép do, néu thay vl s\ &n dinh, quan sat thay tin hiéu gidm doét ngét.

A.2.15 Néu co thé, thl st dung cac budc séng clia pic va clia nén khuyén nghj néu treng phwong
phap. Khi cé sy Iva chon, vi dy nhw vé&i cac thiét bj tiép theo, thi Iwa chon cac budc séng cho cac
tin hiéu tr 100 dén 1000 I&n giéi han phat hién. Va cﬁrig dam bdo rdng cac bwdc séng da chon
khéng bj anh hwdng bdi tir cac nguyén té bat ngd, khong dy kién duwec.

A.2.16 Kiém tra t&t ca cac nhidu phd da dy kién tir cac nguyén té c6 mét trong miu thir. Ap dung
theo hwdng dan van hanh clia nha séan xuét dé xay dyng va si dung céac hé sé higu chinh @é bu
cho céc hién twong nhidu. Tranh cac nhidu phd khi c6 thé bang cch Iya chon mét cach than trong
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chiéu dai buée séng hodc bing cach so sanh cac két qua cla hai budc séng khac nhau déi voi
cung mét nguyén t6. Xem hwéng dan tai phan nhiéu phd néu trong phwong phap nay.

A.2.17 Dam bao rdng cac nguyén tb khéng phan (ng 14n nhau sinh ra cac hgp chét khéng tan khi
chuén bi cac chat chudn da nguyén té.

A.2.18 Mic du str dung may phun loai Babington cho céc chat cé cé ham lwong chét rdn cao la
tuy chon trong phwong phap nay, nhwng rat khuyén khich st dung loai may phun nay dé tranh
cac hién tugng tic nghén.

A.219  Pha loang cac miu va cac chat chudn dén muc téi da co théd dé giam thidu céac anh
hwéng cla van chuyén miu qua may phun swong gay ra do diu cé d6 nhét cao hodc cac chét cai
thién d6 nhot va cac phy gia cé trong diu, va dé giam cac nhiéu phé tiém &n. Ca hai dung dich
m&u va dung dich chat chuén d&u khéng nén chira nhidu hon 10 % khéi lvgng dau.

A.2.20 Pam bdo rdng cac dung dich chudn cé chira cling s phan trdm khéi lvgng diu nhw céc
dung dich mAu thee. Duy tri lwgng chinh xac clia ddu bang cach pha thém dau gbc khong cé chét
phan tich vao. Duy tri ty 1& khéng ddi cia diu va dung méi khi pha lo&ing.

Y
A.2.21 Phai sir dung quy trinh chuén ndi néu trong phuong phap thlr nay dé loai bd cac anh
huwéng clia van chuydn m3u qua may phun swong. Cho ndng db nguyén té chét chudn ndi giéng
chinh xac nhw cho vao tAt ca cac dung dich mau va dung dich chat chudn.

A.2.22 Kiém tra lwong carbon tich |0y trén d&n khi phun cht chudn Iam viéc. Can didu chinh thich
hop @& loai bd hién tweng tich Ity carbon. Cac didu chinh cé thé gdm cac buéc sau:

A.2.22.1 Gidm téc 66 bom.

A.2,22,2 Tang ddng khi phy trg.

A.2.22.3 S dung khoang bom lanh.

A.2.22.4 Pha loang mau.

A.2.22.5 Thuc hién cac didu chinh néu trong sb tay cta thiét bj.

A.2.23 Sy khac nhau vé& @6 nhét clia céc dung dich-mAu thir va dung dich chudn cé thd gay ra sy
khac nhau vé téc @9 hat, gay bét Igi cho 46 chinh xac cla phép phan tich. S* dung diu géc
khong c6 chat phan tich va c¢6 @6 nhét tai nhiét 4 phong.cang gin sat véi dd nhét clia miu duoc
phan tich cang tét. C4c dnh hwdng nay c6 thé dwoc gidm thidu bing cach st dung bom nhu d6ng.
Viéc s dyng bom nhu déng rét dwoc khuyén khich dé cung cAp Iwu lveng dung dich khang di.
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