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L&i noi diu

TCVN 11589:2016 dugc xay dwng trén co s& chip nhan hoan toan
twong duwong véi ASTM D 6591-11 Standart test method for determination
of the aromatic hydrocarbon types in middle distillates high performance
liquid chromatography method with refractive index detection véi sy
cho phép cla ASTM qudc t& 100 Barr Harbor Drive, West
Conshohocken, PA 19428, USA. Tiéu chuidn ASTM D 6591-11 thudc
ban quyén clia ASTM quéc té.

TCVN 11589:2016 do Tiéu ban kj thuat Tiéu chudn quéc gia
TCVN/TC28/SC2 Nhién ligu Iéng — phurong phép thir bién soan, Téng cuc
Tiéu chuin Bo lwdng Chét lvgng d& nghj, Bd Khoa hoc va Céng nghé
cong bd.
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Lo gii thidu

TCVN 11589:2016 duoc xay ding trén co s& chp nhén hodn toan tuong dwong véi ASTM D 6591-11,
¢6 nheing thay ddi vé bién tap cho phép nhw sau:

ASTM D 6591-11 TCVN 11589:2016
Phu luc X1 (tham khao) Phy lyc A (tham khao)
X1.1 A1

X1.2 A2

X1.3 A3

X1.4 Ad

X1.5 AS

X1.6 A6
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Nhién liéu chwng céat trung binh - Xac dinh cac loai hydrocacbon
thom - Phuong phap sic Ky long hiéu ning cao v&i detector chi
s6 khuc xa

Standard test method for determination of aromatic hydrocarbon types in middie distillates -

High performance fiquid chromatography method with refractive index defection

1 Pham vi ap dung

1.1 Tiéu chudn nay quy dinh phwong phap séc ky I16ng hiéu ndng cao d& xac dinh ham lugng
hydrocacbon thom don véng, hai vong, ba vong va da vang trong nhién ligu diézen va phan cat dau mé
c6 dai sdi ndm trong khodng tir 150 °C dén 400 °C. Ham lugng chét thom tdng, tinh béng phén trim
khéi lwgng, dwgec tinh tlr tdng cac loai hydrocachon thom riéng Ié twong ¢ng.

CHU THICH 1: Nhién ligu hang khong va phén ct ddu md v&i dai s8i ndm trong khodng tir 50 °C dén 300 °C
khdng dugc xac dinh bing phurong phap ndy va dwec x4c dinh bang phuong phép trong ASTM D 6379 hodic
phuong phép twong dwong pht hep khac.

1.2 D6 chum clia phwong phap nay dwgc thiét 1ap cho cac nhién liéu diézen va céac thanh phin
pha tron clia nhién liéu diézen chira tir 4 % dén 40 % (theo khéi lweng) cac hydrocacbon thom
don vong, 0 % dén 20 % (theo khéi lwgng) hydrocacbon thom hai véng, 0 % dén 6 % (theo khéi lwong)
hydrocacbon thom ba véng, 0 % dén 26 % (theo khéi legng) hydrocacbon thom da véng va 4 % dén
65 % (theo khéi lwgng) tdng cac chéit thom.

1.3 Cac hop chét chira ltu huynh, nito va oxy cé thé gay nhidu. Cac anken don khdng gay nhiéu
nhung khi chiing két hop thanh cac anken cé hai va nhidu hon hai néi d6i c6 thé s& gay nhiéu.

1.4 Theo quy worc, tiéu chudn ndy xac dinh céc loai hydrocacbon thom dra trén co s& céc déc tinh
rira gidi tir cot sic ky 16ng xac dinh twong tng véi cac hop chét thom. B&i véi ting loai hydrocacbon
thom, viéc dinh lwgng biing chuin ngoai s& dyng hep chét thom don 1€ c6 thé c6 hodic khdng dai dién
cho cac chét thom trong mA3u. Céc ky thuat va phwong phap thay thé c6 thé phan loai va dinh Itgng
c4c loai hydrocacbon thom riéng Ié khac nhau.

1.5 Este metyl axit béo (FAME) c6 mét sé gay nhiéu cho cac hydrocacbon thom ba vong. Vi vay
phuong phap ndy dwgc s dung cho nhién liéu diézen chira FAME thi long chét thom ba vong
dy tinh sé cao hon.
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1.6 Tiéu chudn nay khdng @& cap dén tét c& cac vén @& lién quan dén an toan khi s dung. Ngudi
st dung tiéu chudn nay c6 trach nhiém thiét 1ap c4c nguyén téc v& an toan va bdo vé sirc khde
cing nhw kha n3ng 4p dung pht hop véi giéi han quy dinh treée khi dura vao st dung.

2 Tailiéu vién din

CAc tai lidu vién diin sau 13 cin thiét cho viéc ap dung tiéu chudn nay. D8I véi cac tai ligu vign dan ghi
nam cong bé thi 4p dyng phién ban dwgc néu. D4&i voi cac tai liéu vién din khong ghi nam cong bb thi
ap dung phién ban m&i nhét, bao gdm ca céc stra dbi, bd sung (néu co).

TCVN 6022 (ISO 3171)" Chét Idng ddu mé — LAy méu tw déng trong dudng ong.
TCVN 6777 (ASTM D 4057) D4u mé va san phdm ddu mé — Phuong phép lay méu thi cong.

TCVN 7330 (ASTM D 1319) Sén phdm déu mé dang long — Phuong phép xéc dinh cac logi
hydrocacbon bang hédp phu chi thj huynh quang.

TCVN 11587 (ASTM D 5186) Nhién ligu diézen va nhién liéu tubc bin hang khéng — Phuong phép
x&c dinh ham lugng chét thom va chét thom Ga nhén bang séc ky 16ng siéu t6i han.

ASTM D 2425 Test method for hydrocarbon types in middle distillates by mass spectrometry
(Phuong phép xéc dinh céc loai hydrocacbon phén cét trung binh béng phd khoi).

ASTM D 6379 Test method for determination of aromatic hydrocarbon types in aviation fuels and
petroleum distillates — High performance liquid chromatography method with refractive index detection
(Nhién liéu chung cét ddu mé va nhién liéu tubc bin héng khéng — Phuong phép x4c dinh céc logi
hydrocacbon thom bing séc ky 1dng hiéu nang cao véi detector chi s6 khic xa).

IP. 548 Test method for determination of aromatic hydrocarbon types in middle distillates —
High performance liquid chromatography method with refractive index detection (Nhién ligu chung cét
trung binh — Phuong phép xéc dinh céc loai hydrocacbon thom bdng séc ky 16ng hiéu ndng cao vGi
detector chi sé khiic xa).

3 Thuét ngif va dinh nghia

3.1 DPinh nghia cac thuat ngir riéng cua tiéu chuin nay

3141

Hydrocacbon thom hai véng (di-aromatic hydrocarbons (DAH,))

Céc hop chét ma co thoi gian Iwu trén cdt phan cwre xac dinh dai hon da sé céac hydrocacbon thom
don vong nhung lai ngén hon théi gian lwu clia cac hydrocacbon thom ba vbng.'

" Trong tai liéu gdc vién d&n ASTM D 4177 Practice for automatic sampling of petroleum and petroleum products.
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31.2

Hydrocacbon thom don vdng (mono-aromatic hydrocarbons (MAH;))

Cac hop chét ma cé thdi gian lwu trén cdt phan cyc xac dinh dai hon da sb céc hydrocacbon
khéng chlra vong thom nhuwng lai ngén hon théi gian lwvu clia cac hydrocacbon thom hai vong
(DAH,).

3.1.3

Hydrocacbon khang chira vong thom (non-aromatic hydrocarbons)

Cé4c hop chit ma cé thei gian lwu trén ¢t phan cye xéc dinh ngén hon da sé cac hydrocacbon
thom don véng.

314

Hydrocacbon thom da véng [polycyclic aromatic hydrocacbons (POLY-AH,))

Tdng cla cac hydrocacbon thom hai vdng va cac hydrocacbon thom cha ba va nhié¢u hon ba
vong thom.

3.1.5

Hydrocacbon thom tdng (total aromatic hydrocacbons)

Téng clia cac hydrocacbon thom don vong, cac hydrocacbon thom hai vdng va céac hydrocacbon
thom chira ba va nhidu hon ba véng thom.

31.6
Hydrocacbon thom chiva ba hodc nhiéu hon ba vdng [tri+-aromatic hydrocacbons (T+AH;)]
Cac hop chit ma cé thdi gian Iwu trén cdt phan cyc xdc dinh dai hon da sb cac hydrocacbon thom

hai vong.

3.1.6.1 Giai thich — Trong phwong phap thir nay déc trung rira gidi cla cac hgp chét thom va
hdp chét khdng thom trén cdt phan cic quy dinh khdng duwgc xac dinh mét cach riéng bigt. DT ligu
da cdng bd va chwa dugc cong bd cho thdy cac thanh phdn chinh @i véi mdi loai hydrocacbon
nhw sau: (1) cac hydrocacbon khéng chira vong thom gdm: cac chét khéng véng va céc cyclo
alkan (parafin va naphten), cac mono anken (néu cé mat), (2) cac hydrocacbon thom don vong
gdm: benzen, tetralin, indan, thiophen, va lién két v&i cac polyalken lién hep, (3) cac hydrocacbon
thom hai vong gdm: naphtalen, biphenyl, ‘inden, fluoren, acenaphten, benzothiophen va
dibenzothiophen, (4) cac hydrocacbon chira ba va nhidu hon ba vdng thom gdm: Phenanthren,
pyren, fluoranten, chrysen, triphenylen va benzanthracen.

4 T6m tit phwong phap

4.1 Khéi lwong m3u da biét dugc pha loang trong pha déng va thé tich ¢d dinh clia dung dich nay
duoc bom vao sic ky 1dng hiéu n3ng cao, ¢é I&p cdt phan cye. Cac hydrocacbon khdng chira vong
thom thi cé 4i lye yéu véi ot trong khi d6 cac hydrocacbon thom thi thé hién tinh chon loc rd rét.
Két qua clia tinh chon loc ndy, cac hydrocacbon thom dwgc tach ra khéi cac hydrocacbon khong chira
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vong thom thanh cac dai riéng biét theo cAu tric thir tw sé vong cha chiing, cé nghia la MAH;, DAH, va
T+AH,, Tai thoi gian dinh trwéc, sau khi riva gidi cac hydrocacbon thom hai vong DAHS, cot duoc
théi ngwoc dé riva gidi cac hydrocacbon thom chira ba hodc nhiéu hon ba véng thanh mét dai don
rd rang.

4.2 Cot duoc ndi véi detector chi 6 khiic xa phat hién cac cu t& khi chiing dugc rira gidi ra khéi cét.
Tin hiéu dién tir detector lién tyc dugc theo doi bang bd xd Iy di liéu. Bién 49 cla cac tin higu
(dién tich pic) tir cac méu chat thom dugc so sénh véi cac mau hiéu chudn da do trwéc dé tinh phin
tram khéi lwong MAH,, DAH, va T+AH, trong mAu. Téng phén trdm khbi lwong clia DAH, va T+AH;
dwoc bao cao 14 phan tram khéi lvong POLY-AH. Téng clia MAH,, DAH,, va T+AH, dugc bao cao
|a tdng ham Ilvgng chét thom (phan trdm khéi lugng) cla mau.

5 Y nghia va sir dung

5.1 Ham Iwong hydrocachon thom trong nhién ligu ddng co diézen 1a yéu té cé thé anh hudng dén
khi thai va dc tinh chay ctia nhién liéu dwoc do bing tri sé cetan.

5.2 Ham lwong chit thom trong nhién liéu diézen duwgc quy dinh rédt chat ché, do d6 yéu clu
phuong phap phan tich chinh xac dé& dam béo tun thi cac quy djnh.

5.3 Phuwong phap nay dwoc ap dung déi véi cac vat liéu trong clng dai sdi nhw nhién lig¢u ddng co
diézen va khdng bji anh hwdng bdi sy nhudm mau nhién ligu. Phwong phap TCVN 7330
(ASTM D 1319) 1a phuwong phap bét budc dé xac dinh chét thom trong nhién ligu dgng co diézen,
ngoai trir cac vat lidu c6 diém s6i cubi 1én hon 315 °C (600 °F) tlr pham vi &p dyng cla né.
Phwong phap ASTM D 2425 dwoc ap dung dé& xac dinh c3 tdng ham lugng chét thom va hydrocacbon
thom da nhan trong nhién lidu diézen, nhung rit tdn kém va mét nhidu théi gian @é thyc hién.
Phuong phap TCVN 11587 (ASTM D 5186) hién nay clng dugc &p dung d& xac dinh ca tdng ham
lwong cac chét thom va hydrocacbon thom da nhan trong nhién liéu digézen. Tuy nhién, phurong phap
TCVN 11587 (ASTM D 5186) quy dinh v& viéc st dung thiét b sic ky Idng siéu t&i han cé thé
khéng san c6.

CHU THICH 2: Phurong phép thir ASTM D 5186 tredc day duoc quy dinh bdi Uy ban tai nguyén mdi trrdng clia
California (CARB) nhu mét sir lira chon thay cho phwrong phéap thir ASTM D 1319.

6 Thiét bi, dyng cu
6.1 Séc ky 16ng hiéu ning cao (HPLC)

C6 thé sir dung bét ky thiét bj séc ky 18ng higu nding cao ndo c6 kh& niing bom pha ddng & téc 4% dong
trong khodng tir 0,5 mL/ min @én 1,5 mL/ min, véi 48 chum t8t hon 0,5 % va d8 1&ch toan thang do clia
bién dd dao ddng nhd hon 1 % dwdi cac didu kién thir nghiém dwoc mé ta trong Diéu 9.
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6.2 Hé théng bom miu
Cé kha nang bom 10 pL dung dich m3u (danh nghia) véi d¢ I3p lai Ién hon 1 %.

6.2.1 Bom vao thiét bj s&c ky mét thé tich bing nhau va khéng dbi cac dung dich mau va dung dich
hiéu chun. Ca hai hé théng bom mau ty ddng va th( cdng (bang cach l1am d3y hoan toan hoac 1a
mét phan vong mau) khi duoc st dung mét cach chinh xéc sé dap (g cac yéu chu 13p lai quy dinh
trong 6.2. Khi sz dung ché d% 1am diy mot phdn vong thi dwoc khuyén céo rang thé tich bom nén
it hon mot niva tdng thé tich véng mau. D&i véi 1am gy hoan toan vong miu, cac két qua tét nhét
thu dwoc biing cach tran ddy vong mAu it nhét sau lan.

CHU THICH 3: D¢ 13p lai clia hé théng bom duqc kiém tra bing cach so sanh dién tich pic tir It nhét bon lan bom
ctia hé théng chuén tinh n&ng (xem 9.3).

6.2.2 Cb théd st dung thd tich bom m3u va thé tich bom higu chuan khac véi 10 L (dién hinh trong
khodng tir 3 pL dén 20 pL), mién & ching dap ng duwoc cac yéu cau quy dinh vé dd 13p lai cho
qué trinh bom m&u (xem 6.2), @ nhay va do tuyén tinh clia chi sé khic xa (xem 9.4.2 va 10.1.5), va d¢
phén gidi cdt (xem 9.4.3).

6.3 Loc miu, ndu dwgc yéu chu (xem 10.2.1), nén st dung bd vi loc c6 kich thwdc 16 0,45 pm hodic
nhd hon, tro v& mit hod hoc déi véi cac dung méi hydrocacbon dé loai bd tap chat dang hat ra khoi
dung dich mAu.

6.4 Hé théng cdt, cot sic ky 18ng hiéu nang cao (HPLC) bang thép khéng gi dugc nhdi véi pha tinh
silica lién két amin (ho3c cywc amino/ lién két cyano) 1a phi hop, min 1a nd dap tng céc yéu chu vé 6o
phan giai quy dinh tai 9.4.3. Xem Phy lyc A vé& huéng dén lya chon va si¥ dyng céc hé théng cot phu
hep.

6.5 Lo chira cot sdc ky long hiéu ning cao (HPLC), 16 cdt séc ky 16ng hiéu nang cao (HPLC)
bAt ky (khéi gia nhiét hodc tusin hoan khéng khi) cé kha nang duy tri nhiét a4 khong ddi (£ 1 °C) trong
khoang nhiét d tir 20 °C dén 40 °C.

CHU THICH 4: Detector chi sb khic xa nhay d6i véi thay adi dot ngdt va tir tir vé nhiét do cla chét riva gidi. Can
cha ¥ thiét 1ap cac didu kién nhigt do khong ddi trong hé théng sic ky 16ng. Nhigt do dugc téi wu hoa
tuy thudc vao pha tinh.

CHU THICH 5: Chap nhan cac hinh thirc Iya chon kiém soat nhiét d9 khac, vi du nhu kidm soat nhiét d tai cac
phong thi nghiém.

6.6 Van thdi ngwoc, van chuydn ddi (ngét) dong bing tay hodc ty déng (din dong bang khong khi
ho3c bing dién) dugc thiét ké d& st dung trong cac hé thdng séc ky 16ng hiéu nang cao (HPLC), c6
kha nang van hanh tai 4p suét 1én t&i 2 x 10* kPa. '

6.7 Detector chi sé khiic xa, detector chi sé khiic xa bét ky dwgc st dung mién la né c6 khd néng
van hanh trong dai chi sé khic xa tir 1,3 dén 1,6, dap (rng cac yéu cau dd nhay quy dinh trong 9.4.2,
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dwa ra cac tin hiéu tuyén tinh bao trum dai hiéu chudin va c6 tin hiéu ddu ra phi hep voi hé théng
dir liéu.

CHU THICH 6: Néu detector chi s& khic xa c6 bd phan kiém soat nhiét do ddc 14p, thl dugce khuyén cdo nén
cai d&t cing nhiét dé twong tw nhw 16 cét.

6.8 May vi tinh hofic may tich phan két ndi véi méy vi tinh, c6 thé sl dung hé théng dir ligu
nao trong hai loai nay mién [a né twong thich véi detector chi sb khic xa, c6 tan suét Idy mau 1 Hz
va c6 kha ning tinh dién tich pic va thdi gian lwu. Hé théng di ligu cling cin cé kha ning xt ly cac
d¥ lidu sau phan tich, chdng han nhw hiéu chinh dwéng nén va I3p lai vige tich phan. Khuyén nghi
st¢ dung may c¢é kha ning tw ddng phat hién va nhéan dang pic va tinh toan ndng dd méu tir
phép do dién tich pic, nhing khéng cin thiét.

6.9 Binh djnh mirc, loai B hoédc tét hon, dung tich 10 mL va 100 mL.
6.10 Céan phan tich, chinh xac dén + 0,0001 g.

7 Thubc thir
7.1 Cyclohexan, @ tinh khiét I&6n hon 99 %.

CHU THICH 7: Benzen c6 trong cyclohexan coi 1 mét tap chét.

7.2 Heptan, cAp HPLC, dwoc st dung 1a pha déng séc ky 16ng hiéu nang cao (HPLC) (Cénh béao -
Heptan 1a ch4t d& chay va c6 thé gay ra kich tng do hit phai, nuét phai hozc tiép xtc qua da).

CHU THICH 8: Sy thay di theo tirng 16 chat Ivgng dung méi nhu ham lugng nudc, 49 nhét, chi so khic xa va
4% tinh khiét c6 thd anh hudng dén cat ma khong thé dw doén trude. Sy kho va loc pha ddng c6 thé gidp lam
gidm anh hudng cac tap chét vét trong dung moi.

CHU THICH 9: Thyc t& khuyén c4o |4 can loai khi trong pha déng clia séc ky 16ng higu ning cao (HPLC) trude
Khi sir dung. Didu ndy c6 thé thyc hién trgc tuyén hodic ngoai tuyén bling cach suc khi heli, khir khi bing
chan khong hoac khuy siéu am. Khong loai dwec khi trong pha ddng c6 thé dén @én pic am.

7.3 O-xylen (1,2 - Dimetylbenzen), 46 tinh khiét téi thidu 98 %.

7.4 1-Metylnaphtalen, d6 tinh khiét tdi thiéu 98 %.

7.5 Phenanthren, @6 tinh khiét téi thidu 98 %.

7.6 Dibenzothiophen, dd tinh khiét ti thidu 95 %.

7.7 9-Metylanthracen, 43 tinh khiét téi thidu 95 %. [Canh bio - Nén deo gang tay khi lam viéc vé&i
céc hop chét thom (vi dy, s’ dung gang tay vinyl dung mét 1an)].

CHU THICH 10: D4 tinh khiét dwgc xac dinh bang séc ky khi véi detector ion hda ngon Ira, Nén s dung céc
chét chuln co ¢ tinh khiét cao nhit ¢6 s3n.

10
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8 Léay mau

8.1 Trir khi c6 quy dinh khéc trong yéu clu ky thujt vé hang héa, cac miu dugc Iy theo TCVN 6777
(ASTM D 4057) hoic TCVN 6022 (ISO 3171) hogc tiéu chuén twong ty. Trong mét sb tinh huéng,
ldy mAu dwoc thyc hién theo cac yéu clu cla tiéu chudn quéc gia hodic theo quy dinh Iy miu clia
san phim dwgc thir nghigém. -

9 Chuén bj thiét bj

9.1 Lép dit sic ky, hé théng bom, cit, van thdi ngugc, 16 ct, detector chi s6 khiic xa va may
tich phan vi tinh, theo huéng din s dung thiét bi. Lép a3t cot séc ky Iéng hiéu nang cao (HPLC) va
van thdi ngugc trong 16 cdt. Lap van thdi nguwgc sao cho detector 1udn ludn két ndi doc 13p véi hudng
ddng chay qua cdt (xem Hinh 1). Duy tri van bom mu & cing nhiét 4 nhw dung dich mau; trong
hAu hét céc trrng hop 1a & nhiét & phong.

Vi tri A: Théi treéc

Bommiu | Lo Hé théng d@ ligu

|_'T_°m_l_l ® \ ™71 Detector

Van

Vi tri B: Théi ngwoc

Bom miu

o ——()

Hé théng dir lieu

1 Detector AN

Hinh 1 - So @3 khéi @ién hinh cta thiét bj sic ky 1dng

CHU THICH 11: Ld cho cot 12 tiy chon, nén ¢ thé dung cach khac dé duy trl moi trrdmg nhigt do khong ddi,
vi dy nhu phdng thir nghiém dugc Kidm soat nhigt @9 (xem 6.5). Khi d6 khuyén nghj 1&p van thdi nguge trong
1& cOt va I4p A3t thiét bj cach xa ngudn nhiét (co nghla |2 khéng & gan may didu hoa khong khi hodc ti ht).
Pudng ng va/hoiic van khong duoc kiém soét nhi¢tdd nén dwgc cach nhit.

CHU THICH 12: Vigc bio trl thwdng xuyén thiét bi sic ky 1ong va c4c thanh phan cla thiét bj Ia rét quan trong dé
d3m bdo tinh naing nhét quan. Ré rl va tic nghén mét phan bd loc, bd phén thiy tinh, kim phun va réto xoay van
¢6 thé 1am cho téc 4 dong khong ddng nhét va hiéu qua bom mau kém.
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9.2 Didu chinh tbc d§ dong clia pha déng dén téc o khang déi 1,0 mL/min + 0,2 mL/min va dam bao
cuvet @bi chirng clia detector chi s khic xa cé Gay pha déng. Gilr nhigt do cia 16 cft (va detector
chi sb khtic xa, néu dwc trang bj bd kidm soat nhiét d8) & trang théi én dinh.

9.2.1 D& gidm thiu @b léch, cAn phai d3m bdo cuvet ddi chirng ludn chira ddy dung méi. Cach tét
nhat @& thyc hién didu nay Ia (1) cho pha déng chdy qua cuvet abi chirng (sau @6 cb lap cuvet
dbi chirng dé& ngan ngira sy bay hoi cla dung mdi) ngay trwde khi phan tich (sau dé co lap cuvet
dbi chirg d& ngan ngira sy bay hoi clia dung méi) hodc (2) lién tyc bd sung cho sy bay hoi clia
dung méi biing céch cung cAp dong chdy n dinh qua cuvet @i chirng. Dong bd sung dwgc t6i wu héa
@& giam thidu sy khong twong hop gitra cuvet ddi chig va cuvet phan tich do say kho, bién thién
nhiét do hodic ap suét. Théng thudng, cé thé cai d3t luu luong dong bd sung bang mét phan mudi
lwu Iwgng phan tich.

CHU THICH 13: Téc @9 ddng c6 thé dugc didu chinh (théng thudng trong khodng tir 0,8 mL dén 1,2 mL) &
gi4 trj t&i wu A& dap (rng c4c yéu cu vé dd phan gidi quy dinh trong 9.4.3.

9.3 Chuin bi mét chuln hiéu suit hé théng (SPS) béng cach can 1,0 g + 0,1 g cyclohexan, 0,5 g +
0,05 g o-xylen, 0,05 g + 0,005 g dibenzothiophen va 0,05 g + 0,005 g 9-metylanthracen cho vao
binh dinh mérc dung tich 100 mL va dinh mirc dén vach bing heptan. Bam bdo réng dibenzothiophen
va 9-metylanthracen dugc hda tan trong hén hep o-xylen va cyclohexan trwée khi thém heptan (vi dy
bing cach sir dung bdn siéu am).

CHU THICH 14: SPS c6 thé luu git @&n mot nam néu duoc bio quan trong lo @4y kin & noi téi, véi nhigt 40 tir
5°C aén 25 °C.

9.4 Khi cac didu kién van hanh 8n dinh, dwgc chi ra bdi dwdng nén ngang &n dinh, bom 10 pL chuén
SPS (xem 9.3) va ghi lai s&c ky @3, s& dung hé théng d li¢u. Dam bdo @b trdi dweéng nén trong
th&i gian chay m3u phan tich ctia séc ky 18ng hiéu nang cao (HPLC) Ia it hon 0,5 % chidu cao pic
abi v&i cyclohexan.

CHU THICH 15: 6 tréi dudng ndn ma Ién hon, chirng td ¢b tryc tréic hosic & phin kiém soat nhiét 46 clia
cot/detector chi s& khiic xa hodic cac chit phan cyc dwgc riva gidi tir cdt hodc ¢ hai. Can khoang 1 h 68 thiét bi
séc ky 1dng dat dén trang thai &n dinh.

9.4.1 Dam bdo riing, sy tach duwdng nén nhan dwoc tir tit ca bdn chu ttr ctia SPS (xem Hinh 2).

9.4.2 Dam bao ring hé théng dir liéu cé thé do chinh xac dién tich pic cla dibenzothiophen va
9-metylanthracen.

CHU THICH 16: SN (tin hi¢u nhiBu) i I¢ cla dibenzothiophen va 9-metylanthracen nén 1a 3:1 hogc Ién hon.
9.4.3 Dam bao rang 4% phan gidi gitra cyclohexan va o-xylen khong nhd hon 5,0.

9.4.3.1 DO phén gidi cdt - Tinh dd phéan gidi gitra cyclohexan va o-xylen nhw sau:
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o 2x(t, -t,)
" 1609y, +3) @
trong dé
t; lathei gian lwu clia pic cyclohexan, tinh bang s;
t, 1 thdi gian leu clia pic o-xylen, tinh bang s;
vy 13 dd réng pic dwoc do & 1/2 chidu cao pic clia cyclohexan, tinh bing s va

y2 13 d% rdng pic dwgc do & 1/2 chidu cao pic ciia o-xylen, tinh bang s;

Néu dé phan gidi nhd hon 5,0 thi cn kiém tra tt ca cac bd phén cla hé théng da hoat ddng chinh xac
chua va thé tich chét clia sic ky dd da dugc gidm thidu chua. Didu chinh téc a9 dong dé cai thién
@6 phan gidi néu c6 thé va phai d3m bao sl dung pha déng c6 chét lvgng dl cao. Cudi ciing 1 tai sinh

ho3c thay thé cét.

Cudng d6 (mV)

% N

Thai gian (min)

Hinh 2 — Sic ky dé cia chudn hiéu chuin h¢ théng

9.5 Do thoi gian Iwu cla pic dibenzenthiophen va 9-metylanthracen, s& dung hé théng de liéu.

9.6 Thoi gian thdi nguoc, B, tinh bing s, theo cdng thirc sau:

B=ta+0,4 x (ts = ta) 2
trong d6

ta a thoi gian Ieu clia dibenzothiophen, tinh bang s va

ts 1 thi gian leu clia 9-metylanthracen, tinh bang s;

13
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CHU THICH 17: Thi gian thdi ngwee 14 thei gian sau khi bom ma tai d6 van thdi ngwoc sé dwec dan dong aé
rira gidi T+ AH; nhur mét pic don nhon.

9.7 Khi céc didu kién van hanh da &n dinh, nhw dwoc chi ra bdi dwdng nén ngang &n dinh, bom
10 mL SPS (xem 9.3) va ghi lai sic ky @ béing cach slr dung hé théng di liéu. Khdi déng van théi
nguoc tai thdi gian dinh tredc (xem 9.6) @& rira gidi T+ AH, nhir mét pic don nhon (xem Hinh 3). Khi
két thiic qua trinh phan tich, d3o ngugc dong chdy clia pha trung binh (46 12 quay tr& lai v& hwéng
chay xubi) va d cho dwdng nén 8n dinh truéc khi bom mAu tiép.

9.8 L3p lai quy trinh 9.7 va @dm bdo dd I3p lai cla viéc do dién tich pic clia o-xylen, dibenzothiophen
va 9- metylanthracen ndm trong @6 chum clia phwrong phap ther nghiém nay.

CHU THICH 18: Néu @6 1p lai dién tich pic qua kém thi cin kiém tra tinh téi wu cla hé théng nap dang lam viéc
va dwdng nén 12 8n dinh (49 trdi rAt nhd) va khdng gay nhidu.

{

Cwirng 6 (mV)

Thei gian (min)
Hinh 3 - S&c ky @b ctia chit hig¢u chudn A

10 Céch tién hanh
10.1 Hiéu chuin

10.1.1  Chuén bj bén chulin hiéu chuén (A, B, C va D) tai ndng d% x4p xi dwa ra trong Bang 1, can
chinh x4c dén 0,0001 g, cho c4c chudn vao binh dinh mdrc dung tich 100 mL va dinh mirc dén vach
b&ng heptan.

14
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Bang 1 - Ndng d¢ cac ciu tir hidu chudn

g Cyclohexan o-xylen 1-Metyl naphthalen | Phenanthren
Chudn higu chudn | 000" N | (g/100 mL) (g/100 mL) (/100 mL)

A 5,0 4,0 4,0 0,4

B 2,0 1,0 1,0 0,2

c 0.5 025 0.25 0,05

D 0.1 0,05 0,02 0,01

CHU THICH 19: Céc ndng % khuyén nghj & Bang 1 s& bao trim hau hét cic nhién lidu dAu mé chung cit trong
dai sdi cia nhién li¢u diézen. C6 thé si» dyng cac ndng a4 chuln khac midn 1a ching d4p tng cic yéu chu clia
phuong phap thlr (86 12 9 tuyén tinh, 4 nhay detector va d9 phan gidi cot).

CHU THICH 20: Dung dich chun hiéu chudn dwoc bdo quan trong lo ddy Kin (vi dy, binh dinh mirc dung tich
10 mL) & noi téi, nhigt 9 tir 5 °C dén .25 °C. & céc didu kién nay, dung dich & trong 1o c6 thé giCr dugc It nhét 14
sau thang.

10.1.2 Khi c4c didu kién van hanh &n dinh (xem 9.4), bom 10 pL chudn hiéu chudn A. Ghi lai séc ky
@ va do dién tich pic cho tirng chuin chét thom (xem Hinh 3). Khéi ddng van thdi nguoc tai thdi gian
dinh trwéc (xem 9.6) @& rra gidi chudn T+ AH, nhu mét pic don nhon (xem Hinh 3). Khi két thac
qua trinh phén tich, ddo ngwec déng chdy clia pha ddng (d6 1a quay lai v& phia thdi xudi) va dé cho
dwdng nén 8n dinh treée khi bom mu tiép.

10.1.3 L3p lai 10.1.2 s dung céc chudn higu chudn B, Cva D.

10.1.4 Né&u dién tich pic clia phenanthren trong chudn hiéu chuin D 12 qué nhé @& do chinh xac, thi
chuin bj mdt chuidn hiéu chudn D méi c6 ndng d@d phenanthren cao hon (vi dy, ndng @3 13
0,02 g/100 mL) va tién hanh theo 10.1.1.

10.1.5 V& ndng dd phan trim m/v (g/100 mL) theo sé dém dién tich adi v&i tirng chudn chét thom, dé
la o-xylen; 1-metylnaphtalen va phenanthren. D4 thj hiéu chudn phai 13 tuyén tinh v&i hé sb
twong quan Ién hon 0,999 va bj chén & nhé hon £ 0,01 g/100 mL.

CHU THICH 21: C6 thé sir dyng may vi tinh hoZc hé théng d( liéu & hién thj c4c higu chudn nay.
CHU THICH 22: V& co ban, nén hiéu chun detector chi sé khic xa hang ngay.

CHU THICH 23: Sau mdi 14n chay s&c ky nam miu ¢in chay mdt mu chuln diézen hay mét trong bdn
mau chuén hi¢u chudn dé kiém tra sy &n djnh clia hé théng.
10.2 Phén tich miu

10.2.1 Can khodng 0,9 g dén 1,1 g miu, chinh x&c 0,001 g, cho vao binh dinh méc dung tich 10 mL va
dinh mirc dén vach bing heptan. Lic that k§ dé tron. D& yén dung dich trong khodng 10 min va loc
(xem 6.3), khi c&n loai bd cac chét khéng tan.
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10.2.1.1  Dbi véi chc miu ma ndng dé clia mdt hodic nhidu loai hydrocacbon thom ndm ngoai dai hiéu
chudn, chudn bj dung dich m&u @am dac hon (vi dy, ndng d% 2 g/10 mL) ho#c lo&ng hon (0,5 g/10 mL)
cho thich hop.

CHU THICH 24: Néu sir dung hé sb pha losing khac v&i hé sb dugc & xuét thl n6 c6 thé thay ddi thoi gian luu
va lugng duwgc tinh.

10.2.2 Khi c4c didu kién van hanh 8n dinh (xem 9.4) va adng nhét v&i nhirng didu kién @4 sir dung aé
nhan dugc de liéu hiéu chudn (xem 10.1), bom 10 pL dung dich méu (xem 10.2.1) va b4t du thu thap
dir lidu. Kh&i ddng van thdi nguoc tai thdi gian dinh trude (xem 9.6) @4 rira gidi T+ AH, nhu mdt pic
don nhon-(xem Hinh 4). Khi két thic qua trinh phan tich, ddo ngwgc dong chdy clia pha dgng (d6 1a
quay tré lai v& huéng chdy xudi) va @& cho dudng nén én dinh triedc khi bom mau tiép.

3

Cudng dd (mV)
i

Théi gian (min)

Hinh 4 - Séc ky a4 ctia mdu nhién li¢u diézen

10.2.3 Déi v&i chudn & Hinh 5 dura ra phwong phap thich hop @& tim va nhan dang chinh xac MAH,,
DAH,, va T+AH;. Hinh 5 chi ra séc ky 3 dién hinh ctia m3u nhién li¢u diézen.

10.2.4 V& dudng ndn ngay treéc khi bat dAu pic khdng chira chit thom (Didm A trong Hinh 5) dén
mét didm trén séc ky dd ngay trrdc diém thdi nguwee (D trong Hinh 5).

10.2.5 V& dudng doc tir chd 16m (Didm B trong Hinh 5) gitra cAc chét khéng chira vang thom va cac
chét thom don véng dé tao duwéng nén.
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10.2.6 V& dwong doc tir chd 1dm (Bidm C trong Hinh 5) gitra c4c chét thom don vong va cac chét
thom hai vong dé tao dwéng nén.

10.2.7 Vé dudng ndn ngay tréc khi bit dlu pic clia hydrocacbon thom chira ba hodc nhidu hon ba
vong thom (T+AH) (Diém E trong Hinh 5) t6i diém ngay sau rira gidi cc hop chét T+AH (Piém F trong
Hinh 5). C6 mét sé x40 trdn dwdrng nén khi khdi ddng van thdi nguge, ¢an dgi cho duwdng nén én dinh
treedre khi vé dwéng nén sau diém théi ngugc.

10.2.8 Tich phan dién tich cGa cAu tr MAHs tr diém B téi diém C (xem Hinh 5).
10.2.9 Tich phan dién tich clia cAu tlr DAHSs tir diém C t&i didm D (xem Hinh 5).
10.2.10 Tich phan dién tich ctia cAu t&r T+AHs tir diém E t&i didm F (xem Hinh 5).

CHU THICH 25: Néu d@ liéu sic ky dugc tién hanh ty dong, kiém tra béng mét d& dam bdo cac théng sé
tich phan duge nhan dang va tién hanh tich phan cac pic mét cach chinh xac.

a0l - T - ]
§ E ool
B e d
210} 2 %
3 £ -
L Q |_
160 M o ' T
b .r
150 !
! £
- \__’,_.._
120 |—
t . Thi gian (min)
) .
ol
sof | : | L " L
O.Gl 1 1":'! 1 ‘0.0' 1 lulol 1 tls.ul 1 aaol 1 1 1 1 1 1 1

Thai gian (min)

Hinh § — S4c ky d& nhin dang céc pic va dwong nén dwece chira
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11 Tinh két qua
114 Ham luwgng cia cac hydrocacbon thom, MAH,, DAH;, va T+ AH, tinh bdng phin tram
khdi lwgng, theo céng thirc sau:

% khéi lwgng MAH, hodic DAH, hoZc T+ AH, = [(ax SM! +1]xv -

trong @é
A la dién tich pic cia MAH ho3c DAH ho&c T+ AH trong méu;

S 1a @ déc dudng chuln clia MAH hosic DAH hodc T+ AH (% khéi lrongithé tich so
véi dién tich pic);

I phan chén clia dwdng chuln % khéi lgng/thd tich MAH hoc DAH hodc T+ AH;
M 14 khéi lwgng miu dwoc 14y (xem 10.2.1), tinh béng g;
v 1a tdng thé tich clia dung dich m&u (xem 10.2.1), tinh béng mL.

CHU THICH 26: Viéc tinh to4n nay c6 thé dwgc thie hién tryc tiép biing hé théng dir li¢u.

11.2 Ham lvgng clia hydrocacbon thom da vong, tinh bang phan tréim khéi lwgng, theo cdng thire sau:
% khéi Ivgng POLY-AH = % khéi Iwgng DAH; + % khéi lgng T+AH, (4)

11.3 Ham lwong hydrocacbon thom tdng — Tng ham lwgng hydrocacbon thom trong mAu, tinh
bing phan trdm khéi lwgng 1a téng ndng A8 clia cac loai hydrocacbon riéng 1é (46 14, MAH; + DAH,
+ (T+AHy)).

12 Baio céo két qua

121 Bdo c4o két qua ham lwgng hydrocacbon thom tdng, hydrocacbon thom don vong (MAH),
hydrocacbon thom hai véng (DAH), hydrocacbon thom ba hoac nhidu hon ba véng (T+AH;)
hydrocacbon thom da véng (POLY-AH,), tinh bing phan trdm khéi lvgng, chinh x4c dén 0,1 %
khéi lvgng.

12.2 Bdo céo thlr nghiém bao gdm céc théng tin sau:

12.2.1 Vién dan tiéu chudn nay TCVN 11589 (ASTM D 6591);

12.2.2 Loai va nhan dang san phdm th& nghiém;

12.2.3 “Két qua thir nghiém (xem Didu 11). .
12.2.4 BAtky s sai l&ch khoi quy trinh 3 quy dinh, theo thda thuan hodc tuy y;
12.2.5 Ngay th nghiém.
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13 D chum va dg chéch

13.1 D4 chym — Céc tidu chi sau duoc st dyng dé danh gid khd ning chip nhan cic két qua
(xac xuét la 95 %).

13.1.1 D lip-13i — Sw chénh léch gitra hai két qua thu dwge do clng mét thi nghiém vién
thyc hién véi cling mét thiét bj dudi cac didu kién van hanh khéng ddi trén clng mét mau thir,
trong mdt théi gian dai véi thao tac binh thwdng va chinh xac clia phwong phap thir nay, chi mét
trong hai mwoi triedrng hgp duge viegt céc gia tri sau, dua ra trong Bang 2.

13.1.2 DO tai 14p — Sy chénh léch gitra hai két qua thir ddc 1ap nhan dugc do cdc thi nghigm vién
khéc nhau lam viéc & trong nhirng phdng thir nghiém khéc nhau, trén cling mét mau thlr, trong mét
thoi gian dai, véi thao tac binh thwdng va chinh xac clia phwong phap nay, chi mét trong hai muoi
trwdng hop dugce virgt cac gia trj sau, dwa ra trong Bang 2.

13.1.3 Do chéch —Vi khéng cb gia trj vét liéu chudn duec chép nhan tai thi didm hign tai nén
chura c6 théng tin vé @ chéch trong TCVN 11589 (ASTM D 6591), xac dinh cac loai hydrocacbon
thom trong nhién liéu chieng cAt trung binh.

Bang 2 - Cac gia trj d chym

Dai
Loai chit thom % khéi ['Wn . 03 I3p lai Do tai lap

Hydrocacbon thom don vong (MAH,) 4 dén 40 0,026 (X* + 14,7) | 0,063 (X + 17,3)
Hydrocacbon thom hai véng (DAH;). 0 dén 20 0,1 (X+2,6) 0,32 (X +1,8)
Hydrocacbon thom ba va nhiéu hon 0 dén 6 0,12 (X+0,6) 0,64 (X +0,3)
ba véng (T+AH;)

Hydrocacbo thom da vong (POLY-AH;) 0dén 26 0,13 (X+2,5) 0,29 (X +2,5)
Téng céc hydrocacbon thom 4 dén 65 0,036 (X+1,5) 0,116 (X + 6,3)

A X Trung binh céc két qué duvgc so sanh
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Phu lyc A
(Tham khao)

Khuyén nghj lwa chon va st dyng cac cdt sic ky

A4 Chidu dai cat tir 150 mm dén 300 mm véi duwdng kinh bén trong tir 4 mm dén 5 mm dat yéu cau.
D& tranh hw hai cot phan tich thi phai st dung cdt bao vé (vi dy, cét c6 chidu dai la 30 mm, duéng kinh
trong 14 4,6 mm duoc nhdi bing silica hoc amino-silica) va thay thé né thwong xuyén.

A.2 Nhirng thay ddi gitra cac 16 v& dd phan gidi va d9 chen loc cla cac loai hydrocacbon thom da
Guoc ghi nhan & mét vai pha tinh thwong mai. Cac phong thir nghiém dwec khuyén nén thir nghiém
cc cot ridng 18 trréc khi mua a8 d3m bao chiing d4p ng cac yéu cAu téi thidu vé @9 phan gidi va do
chon lgc clia tiéu chudn nay.

A.3 Céc cbt méi thudng dwece van chuydn trong dung méi khac véi pha ddng ding trong tiéu chuén
nay va luyén cdt béing pha déng (heptan) dé 1am sach cft trudc khi sir dyng phén tich thudng xuyén.
Nén luyén cdt it nhat 2 h tai téc 46 dong 1 mL/min nhung thei gian dai hon 1én dén hai ngay thi @i khi
lai 12 cAn thiét. Ngoai ra, c6 thé s dung tdc @b dong gidm (vi du 0,25 mL/min) d& d4p (rng thoi gian
t8i thidu 12 h (vi dy, qua @ém).

A.4 Hiu hét cac cot st dung trong nghién clru dd chum lién phdng c6 tinh 8n dinh lau dai va thoi gian
sbng clia cdt 1én t&i hai hoc nhidu nam. Tuy nhién trong trudng hop khdng cé bién phéap kiém soat
chét legng phi hop thi thi nghiém vién c6 thd khéng phat hién dugc s thay ddi nhd vé hiéu suét cla
cdt Gugc . Cac phong thir nghiém dwoc khuyén nén ghi lai mét cach thudng xuyén ap sult dau cot va
thei gian lwu clia chit hiéu chudn nhw 13 mét cong cu kidm soat don gidn cho hé théng gidm st va
hiéu suét cot. Khuyén nghj tham gia vao hé théng gidm sé&t 46 chum cla c4c phéng thir nghiém
li&n phong va thwdng xuyén xac nhan tinh hgp 18 va/hoiic diing chét chuln ndi gas oil nhu mdt phan
clia quy trinh kiém tra va danh gia cét..

A5 Cot da sir dung, khdng dap irng céc yéu clu clia tidu chudn c6 thé tai sinh, bing cach théi cét
theo ché @8 nguwoc déng bing dung méi phan cyc (vi dy, dung mdi phan cie diclorormetan, téc do
déng 1 mL/min trong 2 h) va sau d6 luyén lai nhw véi cdt moi. Trudc khi loai bo cot da sz dung,
khuyén nghi nén kidm tra that cAn than tat ca cac bd phan ctia hé théng nhue sy rd ri, thé tich chét,
tdc nghén cuc bd cta bd loc, hodc ca hai, cét thily tinh, hé théng éng, kim phun/vi tri phun va van quay
(roto xoay van) d6 Ia nhirng yéu té gép phin lam gidm hiéu qua clia cét.

A.6 Trong nghién ctru @8 chum lién phdng, cac c¢dt va pha tinh sau la d&p teng c4c yéu clu vé ad
phan gidi va @ chon loc clia phwong phap thir nghiém nay:
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A.6.1
A.6.2
A6.3
A64

A.6.5

Cot nwéc Spherisorb, 3 NH,.

Cot nwére Spherisorb, 5 NH,.

Cot UBondapak, kich thwédce hat 10 um, NH,.
Cét Whatman & PAC.

Cot Lichrosphere, kich thudc hat 5 ym, 100 NH,.

TCVN 11589:2016
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