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TIEU CHUAN QUOC GIA TCVN 6324:2010

San phdm diu mé - Xac dinh cin cacbon — Phwong phap Conradson

Standard test method for conradson carbon residue of petroleum products

1 Pham vi ap dung

1.1 Tiéu chudn nay quy dinh phuwong phéap xac dinh Iwgng cén cacbon (Chu thich 1) con lai sau
khi lam bay hoi va nhiét phan dau, nhdm dwa ra mét sé chi ddn vé xu huéng tao cbe cla dau d6.
Tiéu chudn nay thuwong ap dung cho cac san phdm diu mé twong ddi khé bay hoi, bi phan huy
mét phan khi chung cit & ap suét thuong. Cac san phdm dau md chira cac thanh phan tao tro,
khi dwoc xac dinh theo TCVN 2690 (ASTM D482) hodc IP Phuong phap 4 sé cho gia tri can
cacbon cao hon gia tri thyre tuy theo lwgng tro tao thanh (Chu thich 2 va Chu thich 4).

CHU THICH 1. Thuat ngl» can cacbon dung trong tiéu chuln nay dé chi can cacbon duoc tao nén sau khi
lam bay hoi va nhiét phan san phdm dau mé trong cac didu kién quy dinh cla tiéu chudn nay. Can khong
phai chiva toan la cacbon ma con chira cbe va cé thé tiép tuc bj bién ddi do qua trinh nhiét phan. Thuat ngl
cén cacbon dugc tiép tuc str dung chi don thudn |4 do tinh s dung réng réi ciia né.

CHU THICH 2: Cac gia tri thu dwoc theo tidu chudn nay vé tri sé khéng giéng nhuw cac gia trj thu dwgc khi
xac dinh theo TCVN 6018 (ASTM D 524).Tuy chung x&p xi bdng nhau (xem Hinh A1.1), nhung khdng ap
dung duwoc cho tat ca cac loai vat liéu dem thir, vi phép thir c&n cacbon dugc ap dung cho rat nhiéu loai sén
pham dau moé.

CHU THICH 3: Cac két qua thir nghiém theo tiéu chun nay twong dvong véi két qua cua tiéu chudn ASTM
D 4530 (xem Hinh A.1.2).

CHU THICH 4 Trong nhién li¢u diézen, sy cé mat cla cac ankyl nitrat nhw amyl nitrat, hexyl nitrat, octyl
nitrat 1am cho gia tri can cacbon cao hon gia tri thu dwgc trong nhién liéu chwa x ly. Diéu nay dén dén két
luan sai vé xu huéng tao cbe trong nhién liéu. Su c6 mat clia ankyl nitrat trong nhién li¢u c6 thé phat hién
duoc béng phwong phap thir ASTM D 4046.

1.2 Cacgiatritinh theo hé Sl la gia trj tiéu chudn. Cac gia trj trong ngodc don dung dé tham khao.

1.3 Tiéu chuén nay khéng d& cap dén tit ca cac véin @& lién quan dén an toan khi str dung. Nguoi
s(r dung tiéu chudn nay cé trach nhiém thiét 1ap cac nguyén tc v& an toan va bdo vé sirc khoé cling
nhw kha nang ap dung phu hep v&i cac gidi han quy dinh trwwde khi dwa vao st dung.
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2 Tailiéu vién dan

Cac tai liéu vién dan sau la cin thiét @& ap dung tiéu chun nay. Déi véi céc tai liéu vién dan ghi
nam céng b thi ap dung ban dwoc néu. i véi cac tai ligu vién dan khéng ghi nam cong b6 thi
ap dung phién ban ma&i nhat, bao gdm ca cac stra ddi (néu cé).

TCVN 2690 (ASTM D 482), Sdn phdm déu mé — Xéac dinh ham lugng tro.

TCVN 6018 (ASTM D 524), Sdn phdm ddu mé - Xéc dinh cdn cacbon bang phuwong phép
Ramsbottom.

TCVN 6777 ( ASTM D 4057) Déu mé va san phdm ddu mé — Phuong phéap 1dy méu thi céng.

ASTM D 4046, Test method for alkyl nitrate in diesel fuels by spectrophotometry (Phwong phap
x&c dinh ankyl nitrat trong nhién liéu diézen badng phuong phap quang phd).

ASTM D 4175, Terminology relating to petroleum, petroleum products and lubricants (Thuét ngtr
lién quan dén ddu mé, Séan phadm déu md va chét béi tron).

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (Ddu mé va
san phdm dédu mé - Phwong phép l1dy méu tw dong).

ASTM D 4530, Test method for determination of carbon residue (Micro method) (Phuwong phép
xac dinh cdn cacbon (Phwong phap Micro)).

ASTM E 1, Specification for ASTM liquid-in-glass thermometers (Nhiét ké thuy tinh ASTM - Yéu
cau ky thuét). '

ASTM E 133, Specification for distillation equipment (Thiét bj chung cét — Yéu céu ky thuét).

3 Thuéat nglv, dinh nghia

3.1
Can cacbon (carbon residue)
Can duwoc tao thanh do qué trinh bay hoi va nhiét phan clia cac hop chét chira cacbon.

3.1.1 Giai thich: Can khéng phai chira toan 1a cacbon ma cdn chira cbc va co thé tiép tuc bi

bién @di do qua trinh nhiét phan cacbon. Thuat nglr cdn cacbon vin duwgc dung do tinh st dung
réng rai cua no.

4 Tém tit phwong phap

Cho mét lwgng mau da can tredc vao chén nung rdi tién hanh chung phan hiy. Phan can trong
mau tradi qua cac phan (rng cracking va cbc hoa khi dwgc x& ly tai nhiét d6 cao trong mét khoang
th&i gian xac dinh. Sau khi két thac qua trinh x{ ly nhiét theo quy dinh, chén nung c6 chira c3n
cacbon duwoc & ngudi trong binh hit &m rdi can. Can cacbon con lai tinh theo phan trim so véi
Iwong mau ban dau va duec goi la cin cacbon Conradson.
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5 Y nghia va (rng dung

5.1 Gia tri can cacben clGa nhién liéu dét dwoe dung dé danh gia so bd vé mirc do tao can cla
nhién liéu trong cac dén dét dang binh hodc dang éng. Twong tw nhw vay, gia tri cdn cacbon cua
nhién liéu diézen trong trwdng hop khénng chira alkyl nitrat (hodc néu cé thi viéc thkr nghiém sé
dwoc thwe hién trén nhién lieu géc khéng cé phu gia) thi can cacbon cla nhién liéu diézen sé

xAp xi ty 1& véi can tao ra trong budng dét nhién liéu.

5.2 Gia tri c&n cacbon clia dau déng co, trudc day dwgc xem nhw tdng can cacbon ma diu déng
co tao thanh trong budng dét clia déng co, dén nay khdng con dung ni¥a vi sy ¢é mat clia phu gia
trong nhiéu loai dau. Vi dy nhw, phy gia tay rira tao tro cé thé lam tang gia tri cin cacbon trong
dau, nhwng lai co tac dung lam gidm xu hwéng tao cdn clia dau db.

5.3 Gia tri cdn cacbon clia gazoin dwoc sir dung nhuw mét chi dan trong viéc san xuét khi tie

gazoin, trong khi gia tri c&n cacbon cla cén dau thd, d&u xyranh va dau nhén lai rat cé ich trong

san xuat dau boi tron.

6 Thiét biva dung cu (xem Hinh 1)
6.1 Chénsw

Miéng réng, trang men, hodc chén oxit silic chju nhiét; dung tich tir 29 mL dén 31 mL, dweng kinh
miéng tlr 46 mm dén 49 mm.

6.2 Chén sit

Chén sét Skidmore, c6 vanh va uén tron, dung tich tir 65 mL dén 82 mL, dwéng kinh trong cua
vanh tir 53 mm dén 57 mm, dwéng kinh ngoai tir 60 mm dén 67 mm, cao ti 37 mm dén 39 mm,
c6 ndp day, khéng c6 6ng théng hoi, déng mé theo chiéu thdng dirng. Miéng ngang cé kich thwéc
khoéng 6,5 mm, can duoc gitr sach. Bay phang cé dudng kinh ngoai tir 30 mm dén 32 mm.

6.3 Chén sit

Cheén sat tron co ndp; duéng kinh ngoai ctia miéng chén tlr 78 mm dén 82 mm, cao 58 mm dén
60 mm va dé day x&p xi 0,8 mm. Rai khodng 25 mL cat khé thanh I&p phang & day chén nay
trude mbi lan thir hodc rai day vira dG dé khi @4t chén Skidmore da day ndp vao trong chén nay
thi vira sat v&i nép cheén.

6.4 Gia do

Hinh tam giac bang day niken — crom trdn c& 13 B & S ¢6 héc nhd A0 dé a3t day cha chén sét

ngoai & cung mirc v&i day cla khudn chju nhiét hodc ddy clia hdp kim loai réng si¥ dung lam vé
cach nhiét (6.6).



TCVN 6324:2010
Kich thwéc tinh bdng milimét
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Hinh 1 - Thiét bj xac dinh cin Conradson

6.5 Nap chup

N&p chup tron bang sét dwéng kinh tir 120 mm dén 130 mm, than dwéi thdng dirng cé chiéu cao t
50 mm dén 53 mm:; phia trén c6 éng khéi cao tr 50 mm dén 60 mm, dudng kinh trong tir 50 mm dén
56 mm. éng khdi g&n v&i phan than dwdi qua mdt phan trung gian hinh nén cut. Chidu cao toan bd cltia
ndp chup tir 125 mm dén 130 mm. N&p chyp c6 thé Iam béng tAm kim loai theo ding kich thwéc néu
trén. Dé xem mirc cho chiéu cao ngon Itra & trén éng khoi, han mét ciu néi bing mét day thép hoic
day niken - crom cé dwéng kinh khoang 3 mm, cao 50 mm & trén dinh clia ng khéi.

6.6 Vo cach nhiét

Dung khuén chiu nhiét, vong dai cach nhiél hodc mét hdp kim loai réng, tron cé6 dwéng kinh
150 mm dén 175 mm, néu 1a hinh vuédng thi cé canh t* 150 mm dén 175 mm, day 32 mm dén
38 mm. c6 mét 16 hinh cén dwoc danh dai kim loai xuyén qua chinh gilra; dwdng kinh day 83 mm,
va dudng kinh dinh 9 mm. Trong truwéng hop dai chiu Itra khéng dung béng day kim loai thi dung
bang vat liéu cirng chiu nhiét.

CHU THICH 5: Khong co6 thdng tin vé loai cach nhiét dwoc sir dung trong phép thir lién phong dé& c6 duoc
d6 chum néu trong Diéu 13.
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6.7 Deén dét

Loai Meker, dwéng kinh miéng dén khoang 24 mm.

7 Lay mau

Mau duoc lay theo TCVN 6777 (ASTM D 4057) va ASTM D 4177.

8 Cach tién hanh

8.1 L&c ky m&u thir, ddu tién lam nong mau & nhiét a6 50 °C + 10 °C trong 0,5 h @& gidm d
nhot clia mau néu can. Can loc mau ngay lap tire sau khi l1dm néng va Idc mdu qua sang kich c&
100 mesh. Can 10 g mau ddu can thr nghiém khong chira hoi 4m va cac chét lo ltPng voi
dé-chinh xac dén 5 mg, cho vao chén sir hodc chén thach anh da can bi trwdc trong d6 co sin
hai hat thuy tinh dwéng kinh khodng 2,5 mm. D&t chén nay vao gilra chén Skidmore, san phing
I&p cat rai trong chén s&t ngoai va d&t chén Skidmore Ién chinh gilra 1&p cat d6. Pay ndp ca
hai chén Skidmore va chén sét, riéng nip chén sét chi day he dé cho hoi thoat ra ty do.

8.2 Dat gia d& tam giac lam bang day niken - crom trdn 1&n gid d& hodc vong d& thich hep rbi
dat tAm céch nhiét 1én gia d&. Sau d6 dat chén st & gitra tAm cach nhiét sao cho day clia né ndm
trén mat cla gia d& tam giac, va day toan bd bang chup sit dé nhiét dwgc phan bb ddng déu
trong subt qua trinh ther (xem Hinh 1).

8.3 Dung dén Meker dé dét voi ngon Itra cao va manh, sao cho khoang théi gian tir luc bét diu
dét dén Iic mau bét chay 1a (10 £+ 1,5) min (thdi gian ngdn hon thi mau sé bay hoi qua nhanh gay
nén sui bot hodc ngon Ilra qua cao). Khi khéi xuédt hién & phia trén éng khoi, nhanh chéng
di chuyén hoac nghiéng dén sao cho ngon Itra doi vao thanh chén @é& dét chay hoi. Sau dé
tam théi bd dén ra ngoai, va trwwéc khi dat dén tré lai cin diéu chinh bing cach vin van trén
éng dan khi dét sao cho hoi chay déu din véi ngon Ilra trén éng khéi, nhing khéng vuegt qua ciu
bat ngang cla soi day lam murc. Néu can thiét, phai ting nhiét khi khéng thdy ngon Itra chay trén
éng khéi. Thoi gian dét hoi sé& 1a (13 + 1) min. Néu khéng thé dat dugc cad hai yéu ciu vé
théi gian dét va ngon Itra thi yéu ciu vé thei gian dét 1a quan trong hon.

8.4 Khi hoi ngirng chay va quan sat khdng thdy con khéi xanh thi diéu chinh lai dén dét va duy tri
viéc cap nhiét nhw ban ddu @& day va phan duwoi clia chén sit ngoai c6 mau dé tim, duy tri
nhw vay dung 7 min. Tdng th&i gian @bt 1a (30 + 2) min, trong d6 da tinh dén gidi han thém vao
theo cac dung sai cho phép cla giai doan tredc bét chay va giai doan dét. Viéc th nghiém
chinh xac theo dung chi dan sé khéng gap kho khan khi sir dyng dén khi dung loai da néu va
ding khi dét 1a loai khi dét dan dung (tir 20 MJ/m® dén 40 MJ/m®), véi didu kién d@inh cGa dén khi
cach day chén nung 50 mm. Déi v&i bat cir loai dén dbt va khi aét nao dwoc s dung cho
phép thir déu phai quan sat cac khodng th&i gian quy dinh cho tirng giai doan cla phép thir.
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8.5 Tat dén dét va dé cho thiét bj ngudi cho dén khi khdng con khéi va sau 6 mé nép trén chén

Skidmore (sau khoang 15 min). Dung cdp da ho néng gép chén s hoic chén thay tinh ra, dat
vao binh hat &m, dé ngudi rdi can. Tinh phan tram c&n cacbon theo Ivgng miu ban diu.

9 Quy trinh xac dinh can cacbon I&én hon 5 %

9.1 Quy trinh nay ap dung cho cac loai vat liéu nhw diu thé nang, can diu, diu FO va gazoin
nang.

9.2 Khi can cacbon thu duwgc theo quy trinh mé tad & Diéu 8 (st dung 10 g miu) vwot qua
5 %. qua trinh thi nghiém sé& c6 nhiéu khé khan do miu bj s8i. Con cé kho khan phirc tap véi
nhirng mau san pham nang vi n6 khé khir nwoc.

9.3 Débi véi miu cd can cacbon Ién hon 5 % va nhd hon 15 % thu dwoc theo quy trinh mé ta &
Diéu 8, thi tién hanh kiém tra lai v&i lvgng méu 5 g + 0,5 g can chinh xac dén 5 mg. Trong trwdng
hop két qua thu dugc Ién hon 15 % thi tién hanh lai phép thl véi lwgng miu 3g+ 0,1 g, can chinh
xac dén 5 mg.

9.4 Néu miu bi séi trao, thi giam Iwgng mau dén 5 g, néu cin thi co thé giam tiép dén 3 g aé
tranh séi trao.

9.5 Khi lwgng mau s dung la 3 g, cd thé khdng khéng ché duwoc thoi gian trvdc bét chay va
thoi gian dét hoi trong gi¢i han néu & 8.3. Tuy nhién, trong tredng hop nay, két qua sé khdng
chinh xac.

10 Quy trinh xéac dinh cén cacbon cé trong cin chwng cit 10 %
10.1 Quy trinh ndy ap dung cho ddu chung cét sang miu, nhw FO ASTM No.1 va No.2.

10.2  Lép thiét bj chung cét theo md ta trong ASTM E 133 st dung binh ct D (dung tich biu
250 mL), tdm d& binh cat ¢6 dwdng kinh 18 50 mm, va éng dong C (dung tich 200 mL). Tuy khéng
bat budc, nheng nén dung nhiét ké chung cit ASTM loai 8F hoiic 8C nhw quy dinh trong
ASTM E 1 hodc Nhiét ké chung cét IP loai 6C quy dinh trong tiéu chudn k§ thuat nhiét ké IP.

10.3  Cho lvong méau khoang 200 mL & nhiét dé tir 13 °C dén 18 °C vao trong binh cAt. Duy tri
bé ngung *ai 0 °C dén 4 °C (dbi véi mét sé loai dau c6 thé cin thiét phai gitr & 38 °C @én 60 °C @é
trénh cac chét sap dong lai trong éng ngung). Ding éng dong da sir dung dé 14y miu nhung khéng
céan rira sach @& hirng phan thu hdi va dat sao cho dAu éng ngung khdng cham vao thanh clia éng dong.

10.4  Cap nhiét cho binh cAt véi tdc @6 khong ddi didu chinh sao cho giot dAu tién cla chét 1éng
ngung tu roi khdi 6ng ngwng sau khodng thoi gian tir 10 min dén 15 min k& tir khi bit diu
cép nhiét. Sau khi giot d4u tién da roi, dich chuyén éng hirng sao cho miéng clia éng ngung cham
vao thanh clia éng dong. Sau dé diéu chinh nhiét sao cho qué trinh chung cét tiép tuc voi tbe @
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khong ddi tir 8 mL/min dén 10 mL/min. Tiép tuc cit cho dén khi thu dwgc 178 mL chét léng
ngung ty, sau dé ngirng cip nhiét d& cho phan ngung chdy dén khi thu dugc 180 mL chét léng
(90 % chét Idng trong binh cét) tai dng dong.

10.5 Ngay lap tic thay éng dong bing mot binh nén c& nhd va thu héi dén giot cudi cung
chét 1dng nguwng vao binh nén. Rét phan cén trong binh cét khi dang cdn néng vao binh nén trén
rdi trdn déu. Cén trong hinh nén luc nady dai dién cho can chwng cit 10 % ti mau ban diu.

10.6 Khi can chwng cit con néng da dé chay tw do, cho 10 g + 0,5 g c3n vao trong mét chén
dung dé xac dinh can cacbon da can bi trdc. Sau khi dé& ngudi, xac dinh khéi lvgng clia miu
chinh xac dén 5 mg rdi tién hanh xac dinh cn cacbon theo quy trinh da néu & Diéu 8.

11. Tinh toan két qua

Can cacbon clia mau ho3c can cacbon cé trong can chuwng cit 10 % (X) dwoc tinh bdng phan
tram khéi lwgng theo cdng thirc

X = (A x 100) / W
trong dé
A la khéi lweng can cacbon, tinh bang gam;

W la khdi lwong miu, tinh bang gam.

12 Bao céo két qua

Bao cao két qua thu dwoc 13 can cacbon Conradson, tinh bing phan tram khéi lvgng hodc can
cacbon Conradson co trong cin chung cét 10 %, tinh bang phan tram khéi lwgng, theo tiéu chuén
TCVN 6324 (ASTM D 189).

13 Po6 chum va d9 chéch

13.1 Do chum

P& chum cua phuong phap nay dugc xac dinh bang cach théng ké cac két qua thir gitra cac
phong th& nghiém lién phong nhw sau:

13.2 D& lap lai

Sy khac nhau gitra hai két qua thi nghiém lién tyc thu dwoc tir cing mdt thi nghiém vién tién
hanh véi cing mét thiét bi trong cung cac didu kién thir, trén cung mét mau thir, tién hanh nhiéu
Ian véi thao tac chudn xac nhw phwong phap thér da quy dinh, cho phép chi mét trong hai muwoi
tredng hop dwoe vwegt cac gia tri néu trén Hinh 2.
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13.3 D tai lap

Sy chénh l&ch gitra hai két qua don 1€ va dgc 13p thu dugc do cac thi nghiém vién khac nhau tién
hanh & nhirng phong thi nghiém khac nhau, trén cung mét mAu thir, trong mét théi gian dai, voi
thao tac binh thwéng va chinh xac theo phwong phéap thir, chi mét trong hai muoi tredng hop
dwgc vuot gia tri néu trén Hinh 2.

CHU THICH 6: B4 chum dya trén co s& phat trién sé ligu s dyng don vj inch-pound, xem ASTM D 189-76.

13.4 P§ chéch
Phwong phap thir nay dia trén cac két qua thye nghiém va khéng bidu thj 6 chéch.
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’ D¢ 13p lai -1 i
£ Do 13p lai PpBs // B0 tai lap
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< = P
€ o002 » s
5 BEal
0.0t —
0.001
00l go2 0os 01 o2 0s 1 2 - 5 10 2 5 190
C3n cacbon Conradson, gia tr| trung binh %
CHU THICH:

Log r = - 0,91666 + 0,82504 Log x + 0,08239 (Log x)°
Log R = - 0,62668 + 0,72403 Log x + 0,10730 (Log x)°

x la gia tri trung binh cta cac két qué dang so sanh

Hinh 2 - D§ chym
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Phu luc A
(Tham khao)

A.1 Théng tin vé s twong quan cta két qua cian cacbon dwgc xac dinh theo cac phwrong
phap ASTM D 189 (TCVN 6324) va ASTM D 524 (TCVN 6018) va ASTM D 4530.

A.1.1 Khéng co su twong quan chinh xac gilra cac két qua thu dugc cla hai phwong phap
ASTM D 189 (TCVN 6324) va ASTM D 524 (TCVN 6018) do sw khac biét vé bdn chét thir nghiém
cla hai phuwong phap nay. Tuy nhién, cé mdi twong quan gin ding (xem Hinh A.1.1) do Ban
ky thuat tiéu chudn ASTM D 02 thu duoc tir chwong trinh tht nghiém hop tac cho 18 sén pham
dau mé mang tinh dai dién va tiép tuc duoc khang dinh véi sé liéu cGa 150 mau khac khéng
tham gia th nghiém hep tac. Déi véi cac san phdm diu mé loai khéng binh thudng, két qua
thtr nghiém theo hai phwong phap cé thé khéng gan dudng tong quan trén bidu @8 Hinh A.1.1.

Nén than trong khi str dung méi twong quan gan ding nay cho cac mau cé cén cacbon thap.

A.1.2 Méi trong quan trc tiép gilra cac két qua thu dwoc cla hai phuong phap ASTM D 189
(TCVN 6324) va ASTM D 524 (TCVN 6018) do Uy ban tiéu chudn ASTM D 02 dwa ra duwoc néu
trén Hinh A.1.2. S liéu chirng minh dwgc lvu tai try s& ASTM.
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(TCVN 6018 (ASTM D 5241}
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Can cacbon Ramsbottom, % khéi lwgng

Can cacbon Conradson, % khéi lwgng
(TCVN 6324 (ASTM D 189))

Hinh A.1.1 - Bé thj twrong quan
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TCVN 6324:2010

Cin cacbon Conradson va c@dn cacbon micro
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Vo

C3n cacbon Conradson, % khéi Iwgng

W % o =%

.
-

Cin cacbon micro (% khéi lwvgng)

Hinh A.1.2 - D4 thj twong quan cac phép thir cin cacbon Conradson va cin cacbon micro
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