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L&i ndi dau
TCVN 2690 : 2007 thay thé TCVN 2690 ; 1995.

TCVN 2690 : 2007 tuong duong vdi ASTM D 482 — 03
Standard Test Method for Ash from Petroleum Products.

TCVN 2690 : 2007 do Tiéu ban ky thuat Tiéu chudn
TCVNI/TC28/SC2 Nhién ligu Idng — Phuong phéap thi bién soan,
Tdng cuc Tiéu chudn Do Iudng Chat ludng dé nghi, Bb Khoa hoc

va Céng nghé céng bé.
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Xuat ban 1an 3

San pham dau mo — Phuong phap xac dinh tro

Petroleum products — Test method for determination of ash

1 Pham vi ap dung

1.1 Tiéu chudn nay qui dinh phuong phap xac dinh tro trong khoang tir 0,001 % dén 0,180 %
khéi ludng ¢o trong cac loai nhlen liéu phan cét nhe va cac nhién liéu can, nhién liéu tude bin khi,
d4u thé, diu boi tron, sap va cac san pham dau mé khac, trong d6 bat ky cac chal tao tro nao cé
mat thudng dudc coi 1a cac tap chat hoic cac chat nhiém ban khéng mong mudn (Chu thich 1).
Phuong phap nay chi ap dung cho cac san phdm dau md khéng chita phu gia tao tro, ké ca cac
hop chat cla phospho (Chu thich 2).

CHU THICH 1 Véi mét s8 loai mau nhat dinh, cac kim loai tao tro khong nam lai trong tro theo dinh lugng.

Diéu nay dac biét ding trong trudng hop déi véi cac dau chung cét, cac dau nay can phai 4p dung mot
qui trinh tao tro dac biét dé qilr lai cac hop chat kim loai.

CHU THICH 2 Phuong phap nay khang ap dung cho cac ddu béi tron chua sif dung cé phu gia; ddi vai cac
mAu nay ap dung TCVN 2689 (ASTM D 874). Phuang phéap nay cling khéng ap dung cha cac dau boi tron
chita chi hoac ddu dong cd da sir dung.

1.2 Céac gia trj tinh theo hé Sl |a gia tri tiéu chudn. Céc gia tri ghi trong ngo&c don ding dé tham khao.

1.3 Tiéu chudn nay khong dé cap dén tat ca cac vén dé lién quan dén an toan khi st dung.
Ngusi s dung tigu chudn nay cé trach nhiém thiét 1ap cac nguyén téc vé an toan va bao vé sirc

khoé ciing nhu kha nang ap dung phl hgp vdi cac gidi han quy dinh trudc khi dua vao stf dung.

2 Tailigu vién dan

Céc tai liéu vién din sau la can thiét khi ap dung tiéu chudn nay. B3i vdi cac tai lidu vién dan ghi
nam ban hanh thi 4p dung ban dugc néu. D8i vdi cac tai ligu vién dan khong ghi nam ban hanh thi

ap dung phién ban mdi nhat, bao gdm c& cac ban slfa ddi (néu cd).
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TCVN 6777 : 2000 (ASTM D 4057 - 95) DAu maé va san phdm ddu mé — Phucong phap I8y mau thi cong.

ASTM D 874 Test Method for Sulfated Ash from Lubricating Oils and Additives (Phudng phap

xac dinh tro sulphat trong cac phu gia va dau béi tron).

ASTM D 4177 Practice for Automatic Sampling of Petroleum and Petroleum Products {Dau md va

san.phdm ddu mé - Phuong phap 1y mau tu dong).

ASTM D 4928 Test Method for Water in Crude Qils by Coulometric Kart Fischer Titration
(Phuong phap xac dinh nudc trong dau thé bang chuén dé dién lugng - Kart Fischer).

ASTM D 6299 Practice for Applying Statistical Quality" Assurance Techniques to Evaluate
Analytical Measurement System Performance (Phuong phap ky thuat théng ké vé dam bao

chat lugng dé danh gia hé théng thiét bi do ludng phan tich).

3 Tém tit phuong phap

3.1 Mau dung trong chén thich hop dudc dot va dé chay cho dén khi chi con tro va can cacbon.

Khet can cacbon thanh tro bing cach nung néng trong 16 & 775 °C, dé ngudi rdi can.

4 Y nghia va sirdung

4.1 Khi biét lugng chét tao tro cé trong san phim thé cb thé cung cdp cac thong tin vé sy
phi hop cla san phdm véi muc dich ap dung. Tro dudc tac thanh tif ddu hodc hdp chat kim loai

tan trong nudc hodc tir cac chat rdn ngoai lai nhu bui, gi.

5 Thiét bj va dung cu

5.1 Dia hodc chén bay hoi bang platin, thiiy tinh ho#c silica, dung tich tir 90 ml dén 120 ml.

5.2 L6 nung dién, c6 kha nang duy tri nhigt 46 & 775 °C + 25 °C, t6t nhat 1a c6 16 thong hai
thich hgp @ phia trudc va phia sau dé khéng khi tu nhién cé thé lia cham qua dugc.

5.3 Dén khi ga Meeker, hoac loai tuong duong.

5.4 May léc co hoc.
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6 Hoa chat
6.1 Propan-2-ol — (Canh bao — D& chay, c6 thé nd khi cho bay hoi hodc dén gdn can khd.)
6.2 Toluen - (Canh bao - D& chay, doc.)

6.3 Mau-kiém soat chét lugng (QC), 1a cac phan clia mot hodc nhigu loai chat 1dng dau mé cé
tinh 8n dinh va dai dién cho cac mau dang xét. Cé thé ding cac mau QC dé kiém tra tinh hiéu luc

clia qui trinh thir nghiém nhu da néu & diéu 11,

7 Lay mau

7.1 L&y mautheo TCVN 6777 : 2000 (ASTM D 4057 — 95) hodc ASTM D 4177. Trudc khi chuyén luong
mau th(f vao dia hodc chén bay hoi dé tro hda, phai dac biét cdn than dé dadm bao réng lugng

mauth da 1ay thue su 1a mau dal dién. LAc manh néu can.

8 Cach tién hanh

8.1 Nung dia hosc chén bay hdi sé dung trong phép thir & 700 °C dén 800 °C it nhat trong 10 phut.

Lam ngudi dén nhiét do phong trong binh lam ngudi phll hdp va can véi dé chinh xac dén 0,1 mg.

CHU THICH 3 Binh lam ngudi dia hoac chén bay hdi cé thé 1a binh hat m khéng cé tac nhan hat dm.
Han nita, phdi can dia hoac chén bay hdi ngay sau khi dugc lam nguéi. Néu can phai dé chén trong binh lam
ngusi v@i mét thai gian lau hon thi tt ca cac 1an can tiép theo phai dugc thyc hién sau khi dé chén va luong

chira trong chén & binh lam ngudi vdi cling mét thdi gian nhu nhau.

8.2 Khi mau thir di dé linh ddng, tron that ky trudc khi can. Thao tac trén 1a rat can thigt dé
phan bd chat dang hat va min trong toan bdé mau. DE& viéc tron dat yéu cdu, théng thuang ap dung
cach lac thl cdng trong 10 phat hoic lac theo phudng phap co hoc 10 phut. Kiém tra d6 déng nhat

clia mau trudc khi tién hanh theo 8.3. Néu mau chua dat dé déng nhét, can tiép tuc lac mau.

8.2.1 Sau khi trén mau lai, néu thdy mau van khéng ddng nhat, hoac thdy c6 nghi ngd, cé thé
ding may trén quay téc do cao loai khéng quat gi6. Dung cu nay dudc mé ta & Phu luc A.1 cla

ASTM D 4928.

8.2.2 Né&u maiu van chua dat yéu cau, bd mau nay va |8y mau mdi.
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8.2.3 N&u d nhiét do phong mau & dang nhdt hoac ran, gia nhiét binh chifa miu c¢dn than cho

dén khi mau Idng hoan toan va lic kj. C6 thé dung 16 nung vdi nhiét 6 thich hap.

8.2.4 Mau co thé chira nuéc. Sau khi nung trong 16, nudc cé thé sdi gay ban ra ngoai hodc tao
bot. Ngudi thac tac phai thuc hién rat cin than cong doan nung mau, can st dung thiét bi bao vé
c& nhan thich hdp nhu kinh bao hd va gang tay. Viéc tron loai mau nay can tién hanh can than.

Nén chon phudng phap khudy hon 1a lac.

8.3 Luong mau thlr can 13y phu thudc vao tro du kién c¢6 trong m3u. Xem Bang 1. Qui trinh
can mau cling phu thudc vao viéc mau can gia nhiét hoac khéng, va phai can mot hodc nhiéu

lugng mau.

8.4 Dung can dfa dé can, can d0 mau vao dia hoac chén chinh xac dén 0,1 g dé cé lugng tro dén
20 mg. Xac dinh khéi lugng mau th& da sl dung trong phép phan tich & nhiét do méi truéng. Néu
mét 13n can 1a dd, xac dinh theo Bang 1 ho3c theo kinh nghiém thi ti€n hanh ti€p cac budc tir 8.8
dén 8.11.

8.5 N&u can thém mau nhiéu Ian thi chi viéc tién hanh cac buéc tir 8.6 (chi y 8.6.1 va 8.7), dé
dia hoac chén ngudi dén nhiét dé phong truéc khi cho thém méau theo qui dinh & 8.4. Tién hanh
cac budc tir 8.6 dé€n 8.11.

Bang 1 - Khai lugng mau thir tuong irng véi lugng tro

Lugng tro du kign, % khéi lugng Kha&i lugng mau thir, g Khdi lugng tro, mg
0,18 11 20
0,10 20 20
0,05 40 20
0,04 50 20
0,02 100 20
0,01 100 10
0,001 100 1

8.6 Dung dén dot Meeker hoac loai tuong duong cdn than nung dia hodc chén cho dén khi mau
chay thanh ngon Ilra. Duy tri nhiét @& nung dia va chén sao cho mau tiép tuc chay déu vdi téc do
vira phai, chi dé lai tro va cacbon khi ding chay. Tai buéc nay cé thé ding bép dién kin.

8.6.1 Mau thir c6 thé chita nudc, c6 thé gay ban ra. Thi nghiém vién phai nung mau can than,
st dung thiét bi bao vé ca nhan thich hgp nhu kinh bao hd va gang tay. Néu mau bi ban nhiéu,

manh, mau c6 thé bi tran khoi dia hodc chén, thi bd mau thir d6. N&u da bd mau thir dau tién, thi
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cho (2 == 1) m| propan-2-ol (Canh baoc - D& chay) vao mau thi hai trong khi van khudy bang
gue khudy thiy tinh, néu mau rdn hodc déo thi lam néng mau tir tr cho dén khi chdy long.
Tién hanh nhu mé ta & 8.6. N&u lam nhu vay van khéng dudc thi lam lai mau th(f ba, sl dung
(10 = 1) ml hén hop cha (50 £ 5) % thé tich toluen (Canh bao — D& chay. Cé hai doc) va
(50 % 5) % thé tich propan-2-ol. Dung gidy loc khong tro thu hét lugng mau bam dinh & que khudy

thly tinh cho'vao dia. Tiép tuc cho mau chay nhu qui dinh & 8.6.
8.7 Thi nghiém vién phai than trong, khéng dudc b di noi khac khi dang dét mau.

8.8 Sau khi ngitng chay, mdt vai mau thif ¢é thé can nung thém, ddc biét la cdc mau dau nang
nhu nhién liéu hang hai, nhién liéu nay tao thanh Idp dong cling trén phan nhién liéu khéng chay.
Cé thé dung que thiy tinh dé lam va 10p déng cling nay. Dung gidy loc khéng tro, thu hét lugng

mau cling dinh vao que thay tinh cho vao dia. Bét chay lugng mau con lai.

8.9 Nhién lidu nang hon cé xu hudng-tao bot, vi vay thi nghiém vién phai tién hanh that can than.
Khong nung qua nhiét, khang dé cho mau hoac dia bi nung dé 1én, vi c6 thé lam that thoat tro.
Muén vay, khang d& ngon Ita cao hon vanh dia nham tranh nung qué nhiét phan déng ciing, tranh

tao céac tia chay |am that thoat tro.

8.10 Nung can trong 16 nung & 775 °C = 25 °C cho tdi khi tat ca cac hap chat chita cacbon bién mat.

Lam ngudi dia téi nhiét d6 phong trong binh lam nguéi (Chu thich 3) réi can chinh xac dén 0,1 mg.

8.11 Nung lai dia & 775 °C + 25 °C trong 20 phut dén 30 phut, 1am ngudi trong binh lam ngudi
(Chu thich 3) rdi can lai. Lap lai cac thao tac nung va cén cho téi khi chénh léch két qua gita hai 1an

can lién ti€p khdng 16n han 0,5 mg.

9 Tinh k&t qua

9.1 Tro dudc tinh béng phan tram khéi lugng clia cac mau thif ban dau theo céng thirc:
Tro, % khai lugng = (w/W) x 100
trong do;
w  la khéi lugng tro, tinh bang gam;

W la khéi lugng mau thir, tinh béng gam.
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10 Bao cao két qua

10.1 Bao cao két qua nhu sau:

Khéi lugng mau thlr Bao cao
Tir 9,00 dén 39,99 g 3 6 sau ddu phay
=40,00¢g 3 dén 4 s6 sau dau phdy

11 Kiém soat chit lugng (QC)

11.1  Xac dinh tinh nang cla thiét bi thif hodc qui trinh thir bdng phuong phap phan tich mau QC
(xem 6.3).

11.1.1  Khi cd s& tht nghiém da c6 hd so QC/Dam bao chét lugng (QA), cb thé sif dung cac hd so

nay dé xac dinh dé tin cay cla két qua thir.

11.1.2 N&u cd sd thir nghiém chua co cac hd sg QC/QA, ap dung Phu luc A.1 nhu hé théng QC/QA.

12 Db chum va dd léch

121 D& chum ciia phuong phap nay dugdc xac dinh theo phuang phap thdng ké cac két qua thir
lién phong nhu sau:

12.1.1 D6 Iap lai - Su chénh léch gilra hai két qua thi thu dudc do cung mét thi nghiém vién
ti€n hanh trén ciing mét thiét bi, cing mét mau thlr trong mét thai gian dai co diéu kién thl
khéng ddi, v8i thao tac binh thudng va chinh xac theo phuong phap thif, chi mét trong hai muoi

k&t qua dugc vuot cac gia tri sau:

Tro, % khdilugng D6 1ap lai
Tir 0,001 d&€n 0,079 0,003
TU 0,080 dén 0,180 0,007

12.1.2 D¢ tai lap - Su chénh léch gilta hai k&t qua don |é va déc lap thu dudc do cac thi nghiém
vién khac nhau tién hanh @ nhirng phéng thi nghiém khac nhau, trén c;l]ng mét mau thit, trong mét
thai gian dai, véi thao tac binh thudng va chinh xac theo phuong phap thir, chi mét trong
hai mudi trudng hgp dude vugt cac gia tri sau: '

10
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Tro, % khéi lugng D6 tai lap
T 0,001 dén 0,079 0,005
T& 0,080 dén 0,180 0,024

12.2 B¢ léch - Phuong phap nay khong xac dinh dd Iéch vi khong cé sdn chat chuan so sanh

tuvong Ung da biét lugng tro cé trong chat 16ng hydrocacbon dau mo.

11
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Phu luc A

(tham khao)

Kiém soat chat luong

A.1 Kiém soat chat lugng
A.1.1  Xac dinh tinh nang cla thiét bi thr va clia qui trinh thlr bang phuong phap phan tich mau QC.

A.1.2 Trudc khi thuc hién phép do, thi nghiém vién phai xac dinh gia tri trung binh va cac gidi han
kiém soat clia mau QC (xem ASTM D 6299 va MNL 7).

A.1.3 Ghi cac két qua QC va phan tich theo biéu dd kiém soat hodc ky thuat théng ké tuong duong,
dé danh gia tinh trang kiém soat mang tich théng ké cla toan bd qua trinh thif (xem ASTM D 6299

va MNL 7). Céc sé liéu lac ngoai viing kiém soat can dudc nghién cltu dé tim nguyén nhan géc.

A.1.4 Tan sudt thf nghiém QC phu thudc vao chat lugng dang thu dude, d6 8n dinh clia qua trinh
thr nghiém va phu thudc vao cac yéu cau cla khach hang. Thong thudng tién hanh phan tich mau
QC hang ngay. Tan sudt kiém tra cé thé tang lén néu sé luong mau phan tich hang ngay 14n.
Tuy nhién khi da céng bé I1a viéc thir nghiém dang dugc tién hanh theo phuong phap kiém soat
théng ké thi tAn suat thi nghiém QC cé thé gidm di. Phai kiém tra dinh ky dé chum cla phép thir
mau QC theo dé chum clia phudng phéap thir qui dinh d€ ddm bao chét lugng cac sé liéu.

A.1.5 Khuyén cdo la mau QC kiém tra thudng xuyén phai dai dién cho vat liéu phan tich
hang ngay. Cung cap sdn mét lugng mau QC du dé dung cho cac muc dich da dinh, cac mau nay
phai dong nh&t va én dinh dudi cac diéu kién bao quan da biét. Xem thém cac hudng dan trong
ASTM D 6299 va MNL 7 vé QC va ky thuat 1ap biéu dé kiém soat.
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