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(57) Séng ché d& cép dén ché phdm hydrocacbon diu mo va phuong phap danh déu
hydrocacbon dau mé. Phwong phap theo sang ché bao gém viéc bo sung vao va tron déu

v6i hydrocacbon ddu mé 13 chit danh ddu hoa hoc c6 cong thire chung (I):
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trong d6 hai trong s céc géc R! — R'0 ddc 1ap v6i nhau duoc chon tir Cy-Cy-
alkoxy, va tim trong s6 cac gbc R' — R0 ddc 14p voi nhau duoc chon tir nhém gdm ¢6
hydro va C1-Cs-alkyl, ciing nhu 1a ché phdm hydrocacbon dau mo bao gdm hydrocacbon
dau moé va it nhat mot chat danh déu hoa hoc c6 cong thirc chung (I). Sw ¢6 mit va nong
d6 ctia chat danh dau héa hoc c6 cong thire chung (1) trong ché phidm hydrocacbon dau
mo c6 thé dwoc xac dinh mot cach thuan loi béng cach ion hoa laze két hop vé1 phép do

khdi phd hoic biang céch ion hoa laze két hop véi phép do phd do linh dong ion.
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Linh vue k¥ thuit dwge dé cap

Sang ché @& cap dén linh vuc k¥ thuat vé& cac phuong phap danh dau hydrocacbon
dau mo vé6i chét danh déu héa hoc va céc ché phdm hydrocacbon dau mé duoc dénh diu
hoéa hoc.

Tinh trang ky thuit ciia sang ché

Viéc danh déu céc hydrocacbon ddu mé v6i pham vi kiém nghiém viéc giao nhn
cac san pham do, dé ngin chin vi/hoic ching minh vi hanh vi. trém cip va/hoic viée
lam gia 13 rat quan trong dbi v6i cong nghiép ddu mé. Ngoai ra, giai phap nay ciing c6
thé dugc st dung dé kidm soat xem liéu nha phan phdi c6 ban hydrocacbon dau mo ré
tién nhu hydrocacbon ddu mo dit tién hay da st dung hydrocacbon dau mo ré tién dé pha
loang hydrocacbon dau moé dat tién.

Ngoai ra, chinh pht quéc gia quan tim dén cac giai phap k¥ thuat cho phép xéc
dinh xem liéu cac loai thué hién hanh d3 duoc nop dbi voi cac hydrocacbon dau mo hay
chua, xem liéu cdc hydrocacbon ddu mé duoc mién thué c6 dang dwoc ban duédi dang
cac hydrocacbon diu mo di ndp thué hay khong hay ching dang dwoc st dung dé pha
loding c4c hydrocacbon ddu mé dd ndp thué, va xem liéu hydrocacbon dau mé, dap tng
cac thong s6 ky thuat bat bude vé& moi trudng ¢ bi pha lodng véi san phém khong dap
g cac thong sb k§ thuat @6 hay khong.

S6 lwong gidi han cia cac chit danh ddu hoa hoc dé dan nhan cac hydrocacbon
diu mo va cac phuong phap dé phat hién cac chit danh diu di néu trong cic san pham
duoc dan nhan dugc mo ta.

Viéc st dung céc hop chét halogen hoa, chéng han nhu cac alkan halogen hoa, cac
olefin halogen héa va cic hop chat thom halogen héa (WO02098199A2), céc
hydrocacbon da vong Co-Cig perflorinat (EP0120641A2), cac hydrocacbon va clocarbon
dugc clo héa (US4141692), va cic dan xuit benzen va naphtalen dwgc brom héa hodc flo

‘héa (WO2012153132A1), lam céc chét chi thi dé ddnh déu chat 1ong hydrocacbon, ciing
nhu sy phat hién ching bang sic ky khi - khdi phd (WO2012153132A1), su phét hién
sic ky khi - bit giit dién to (EP0120641A2, US4141692) hodc huynh quang tia X
(W0O02098199A2) da dugc mo ta trude dob.

Aryl ete, bao gdbm cdc dan xuét bis(alkyloxy)-1,1’-biphenyl (WO2013003573A1),
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~céc din xult bis(phenoxymetyl)-1,1’-biphenyl (US20120090225A1), alkyl aryl ete va
alkenyl aryl ete (WO2014081556A1), ortho-phenyl phenol ete (WO2012154646A1),
alkyl aryl ete trityl hoa (W02014008164A1), bisphenol A dugc thé benzyl ete
(US20140179955A1), cac din xuét bis(4-(alkyloxy)phenyl)sulfan dotéri hoa
(US9366661B1) va cac dan xudt 4,4’-oxybis((alkyloxy)benzen dotéri hoéa
(US9366661B1) con duoc biét dén 1a cac chit danh diu hoa hoc cho cac hydrocacbon
dau mo. Su phat hién cua cac loai chit danh ddu hoa hoc nhu vay bao gém su phat hién
sic ky khi - ion héa ngon lia (WO2013003573A1), sic ky khi - khdi phd
(US20120090225A1, WO2012154646A1, WO02014008164A1, US20140179955A1,
US9366661B1) va sdc ky khi hai chidu két hop voi phép do khdi phd
(WO02014081556A1).

Ngoai ra, cong bd don ding ky sang ché Hoa Ky s6 US2014008164A1 mb ta viéc
str dung céc din xuét 4,4°-bis(benzyl)-1,1’-biphenyl 1am cdc chét danh diu hoa hoc cho
céc hydrocacbon 16ng va sic ky khi 14 k¥ thuat phat hién cac chit danh ddu héa hoc d6.

Cong bb don ding ky sang ché Hoa Ky s6 US2011290997A1 bac 16 viée st dung
céc dan xudt 1,3-diphenyl-2-buten-1-on dé danh d4u hydrocacbon diu mé va sic ky khi -
khdi phd dé phat hién cac chét danh ddu hoa hoc d6.

Cong bd don dang ky séng ché quéc té s6 WO2004068113A2 mb ta phuong phap
dénh déu nhién liéu v6i chit danh ddu héa hoc c6 cong thirc chung RCAR', trong d6 R 1a
hop chit dugc chon tir nhém gém c6 alkyl, olefin, aryl, hop chét di vong va hydro; R' 1a
hop chit duoc chon tir nhém gdm c6 alkyl, olefin, aryl, hop chét di vong va hydro; va
trong d6 A 1a hop chit duoc chon tir nhém gém cO cac xeton, rwou, cic amin, Xyano,
sulfat, nitril, nitrat, halogen, axit hétu co, mecaptan, aldehyt, formyl, thioxyano, va
isothioxyano, va viéc stt dung phép do phd d¢ linh dong ion dé phat hién chit d4nh diu
hoa hoc da néu. Phuong phép phat hién phép do phd do linh dong ion dwoc mo ta béi
WO02004068113A2 st dung niken 63 (*Ni) lam ngudn ion hoéa, din dén su ion héa
khong chon loc ctia mau dan dén khé xéc dinh dinh ion chét d4anh dau trong s6 cac dinh
ion nén nhién ligu.

Nhuoc diém chinh két hop v6i viée st dung céc chat danh ddu hoa hoc ma viéc
phat hién va dinh lwong cudi cing phu thudc vao viée sir dung sic ky khi (Gas
Chromatography - GC) 12 ¢4t GC duoc st dung dé tach cac thanh phan hydrocacbon dau
mé dwge danh diu thuong xuyén dugc thay thé do lwong thanh phan hydrocacbon du

mo cao so voi chit danh déu hoéa hoc can duoc phén tich thong qua phuong phép da néu.
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' D6i véi céc chit danh déu hoa hoc ¢6 céc k§ thuat phat hién va dinh lugng phu thudc vao
viée sir dung sic ky khi - khéi phd (Gas Chromatography - Mass Spectrometry - GC-
MS), viéc lam sach thuong xuyén va/hoic su thay thé ngudn ion hoa ctia may do khéi
phd cling duoc yéu cau thém.

Cong bb don dang ky séng ché Chau Au sé EP0201368A1 mo ta viéc st dung cac
dan xuit anthraquinon dé danh ddu dau diezen va cac san pham dau twong tw. Viéc phat
hién su c6 mit cta din xuét anthraquinon trong diu diezen dua vao viéc quan sat béng
thi gidc c6 mau d6 c6 thé thu dwge bang cach xir Iy dau diezen duoc dénh ddu bang dung
dich kiém natri dithionit, sau dé khudy va gan 10 phat. Viéc dinh luong din xuét
anthraquinon trong: dau diezen duoc danh ddu con yéu cau bude chiét Xuét, sau do 14
phép do cudng d6 mau bang phép do quang ph6. Cac phuong phap phat hién va dinh
lwong duoc boc 10 boi tai liéu EP0201368A1 tén nhidu thoi gian va khong cho phép xéc
dinh d&n xuat anthraquinon dugc st dung dé danh diu dau diezen.

Do sb luong giéi han chit danh diu hoa hoc san c¢6 hién tai dé dan nhén céc san
pham hydrocacbon dau mé va mot sb trong s cac chit d6 c¢6 cac nhuoc didm khac,
chéng han nhu sy khong 6n dinh d6i v6i dnh sang ho#c nhiét trong hydrocacbon diu mé
duoc danh diu, khong hoa tan trong hydrocacbon dau mo duoc danh du, doc tinh, kha
ning chéng gia mao khong dat yéu cau, kha ning chéng rira khong dat yéu ciu, cc
phwong phap phat hién va dinh luong kéo dai, nhu cdu lién tuc phét trién cac chét danh
d4u hoa hoc b sung dé d4p ing nhu cdu cao cta céc co quan chinh phu va cong nghiép
dau mo.

Dé chon chit danh diu héa hoc thich hop, mét sb yéu t6 phai dugc xem xét.
Trong s nhitng yéu t chinh 1a: chi phi, kha ning d& phat hién, su x4c dinh va dinh
luong, do 6n dinh, d6 hoa tan va su twong thich véi hydrocacbon dau mo, do tro véi khi,
nuée va, cic thanh phan dét thong thuong, hoat tinh @an mon, d6 héa hoi va doc tinh.
Ngodi ra, cac chit danh ddu hoa hoc dung cho céc hydrocacbon dau mé c6 thué thap,
khong nén bi rira bdi quy trinh ¢6 hiéu qua v& mit kinh té.

Vian dé& duoc giai quyét boi sang ché 1a d& xuét cac hop chét héa hoc bd sung dé
danh diu cac hydrocacbon diu mé nhim ngin chin viéc lam gia cac hydrocacbon diu
mo da néu. |
Ban chit k§ thuét cia sang ché

Do d6, muc dich ctia sdng ché 1a dé xuit ché pham hydrocacbon diu mé ma bao

gom:
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hydrocacbon dau mo; va
it nhit mot chét danh déu hoa hoc ¢6 cong thire chung (I) dwoc tron déu véi

hydrocacbon ddu mé

RS RS R* )

trong d6 hai trong s6 cac gbe R! — R0 doc lap v6i nhau dwoc chon tir Ci-Cy-
alkoxy, va tam trong sé cac géc R! — R0 doc 1ép v6i nhau duoc choﬁ { nhém gdm ¢6
hydro va C-Ca-alkyl.

Khél luvong khong dang ké cﬁa cac chit danh diu hoa hoc co cong thue chung (I)
trong hydrocacbon dau mé c6 thé d& dang phat hién, xac dinh va dinh luvong duoc béng
céch ion hoa laze & budc song tir khoang 300 nm dén khoang 370 nm két hop véi phép
do khdi phd, hoic bing cach ion héa laze & budc song tr khoang 300 nm dén khoang
370 nm két hop vé6i phép do phd do linh dong ion. Héa hoi mau sau d6 14 ion héa laze &
budc séng tr khoang 300 nm dén khoang 370 nm két hop véi phép do khdi phé, hoic
bang cach ion héa laze ¢ bude song tir khoang 300 nm dén khoang 370 nm két hop véi
phép do phd o linh déng ion, cho phép xé4c dinh va dinh luong dialkoxy-antraxen cé
cong thire chung (I) trong hydrocacbon dau mé, va nhé d6 xac nhan tinh xac thuc cia
hydrocacbon diu mé d4 néu va/hoic phét hién su pha tron ctia hydrocacbon diu mé da
néu. Viéc phat hién dinh twong tmg véi ion (M") cuia dialkoxy-antraxen c6 cong thirc
chung (I) trong khdi phd hodc phd hoic phd do linh dong ion (vi du, sw x4c dinh cia
dialkoxy-antraxen c6 cong thirc chung (1)) 12 bidu thi cta tinh xéc thuc ctia hydrocacbon
dau mé da néu. Ddi voi mot sb ung dung, chéng han nhu viéc danh diu hoa hoc d6i véi
hydrocacbon dau mo co thué thép, viéc phat hién su c6 mat cua dialkoxy-antraxen c6
cong thirc chung (1) trong hydrocacbon déu mé thudng duoc coi 1a didu kién du dé xac
nhan tinh xac thyc ctia hydrocacbon ddu moé d3 néu. Theo cach tuong duong, viéc phat
hién sy c6 mat cia dialkoxy-antraxen c6 cong thire chung (I) duoc st dung dé danh du
héa hoc hydrocacbon dau mé cé thué thip trong hydrocacbon diu mé bi cho 1a ¢6 thué

cao (tuc 1a, hydrocacbon dau mo khong duogce cho 1a chira chét ddnh diu héa hoc di néu)
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1a didu kién du dé xac nhan r%mg hydrocacbon ddu mé c6 thué cao 1a khéng xéac thuc.
Ngudi c6 hiéu biét trung binh v& linh vuc k§ thuat biét ring, su pha trén cia
hydrocacbon dau mo dé cap dén Viéc bién dbi, tron, pha lodng, rtra, v.v., cua
hydrocacbon diu mo. Trong moét sb truong hop, hydrocacbon diu mo (vi du,
hydrocacbon dau mo bi danh thué & muc cao hon) cé thé duogc két hop (vi du, bat hop
phép) véi hydrocacbon dau mé khéac (vi du, hydrocacbon dau mé chua dugc danh thué
hoic hydrocacbon ddu mé dwoc danh thué & mirc thdp hon) hoic dung méi dé tao ra
hydrocacbon dau mé bi pha tron (vi du, dwoc bién dbi, tron, pha lodng, rira, v.v.). Vi du
nhu, hydrocacbon dau mo c6 thé duoc pha trdn véi mdt hoac nhiéu hydrocacbon dau mé
khac, cac dung méi, va chét tuong tu, hodc cac dang két hop cua chung. Néu khong dugc
phat hién, hydrocacbon dau mo bi pha tron c6 thé duoc ban, doi khi 13 bat hop phap, véi
- gia hydrocacbon déu mo bi danh thué & mutc cao hon dé thu loi nhuan. Trong mot sb
‘trudng hop, hydrocacbon diu mo bi pha trén c6 thé tiém 4n nguy co nguy hiém cho
ngudi str dung, ching han nhu khi dung méi nguy hiém duoc st dung dé pha tron
hydrocacbon diu mé. Trong céc truong hop khéac, hydrocacbon diu mo c6 thé duoc xu
ly hodc rtra trong su nd luc dé loai bo cac dau hiéu nhén dang, chéng han nhu c4c chét
d4nh déu héa hoc tir hydrocacbon diu mo (vi du, d& che gidu ngudn gbc cua
hydrocacbon dau mé véi sé thué dd tra cho hydrocacbon dau mo, v.v.) trudce khi
hydrocacbon ddu mo duoc tron véi hydrocacbon dau mé khac dé tao ra hydrocacbon dau
mo bi pha tron. Viéc danh ddu héa hoc hydrocacbon ddu mé véi hop chét c6 cong thirc
chung (I) 1am cho céc hoat tinh cta sy pha trén dugc mo ta trén day tré nén kho va tao
thanh cong cu cuc ky hitu ich dé ching minh va/hodc ngin chin viée lam gia
hydrocacbon dau mé da néu.

Dialkoxy-antraxen c6 cong thire chung (I) tro véi cc thanh phan khi, nuée va dat,
cling nhu cac thanh phan hydrocacbon diu mé thong thuong, va ching khong dn mon.
Ngoai ra, chiing ¢6 bén s&n trén thi trudng véi chi phi thip hodc c6 thé duoc tong hop
bang cac phwong phap héa hoc hitu co tbt, va cac phuong phap phat hién va dinh luong
ctia ching khong gip phai cac han ché bi va cham ddi véi cac phuong phéap phat hién va
dinh lugng trén co s GC-MS. Ngoai ra, cac chit ddnh d4u hoa hoc ¢6 cong thic chung
(I) tuong ddi khong ddc hai, khong dem lai cac san phém c6 hai khi chéy va thé hién kha
ning chdng rira wu viét ddi véi cac thude thir hoa hoc, ching han nhu céc axit va kidm.

Khia canh khéc ctia sing ché 12 huéng dén phwong phép danh du hydrocacbon

diu mo dé ngan chin viéc lam gia hydrocacbon dau mé da néu, trong d6 phuong phap

5
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néu trén bao gdm viéc bd sung vao va trén déu véi hydrocacbon dau mo da néu it nhat
mot chat danh dau héa hoc c¢6 cong thire chung (1)
R9 R1O R’l

R8 R?

R7 R3
RS R® R* M

trong d6 hai trong sé cic gbc R' — R doc 14p véi nhau dwoc chon tir Ci-Cy-
alkoxy, va tam trong sb céc gbec R! — R'® ddc 1ap v6i nhau duwoc chon tir nhém gdm c6
hydro va C;-Cg-alkyl.

M t vin tit cdc hinh v&

Fig.1a minh hoa khéi phé cta ché phdm diezen chira chit danh d4u héa hoc 2-
etyl-9,10-dimetoxy-antraxen thu dugc bang cich ion héa laze & 308 nm két hop v&i phép
do khéi phd. Pinh twong tmg véi ion (M*) cua chit danh diu héa hoc 2-etyl-9,10-
dimetoxy-antraxen (m/z 1a 266) duoc biéu thi bang dau “*”.

Fig.1b minh hoa khdi phd cta ché phim diezen chira chit danh d4u hoéa hoc 2-
etyl-9,10-dimetoxy-antraxen thu duoc bang cach ion hoa ¢ 337 nm két hop véi phép do
khdi phd. Dinh twong ting v6i ion (M*) ctia chét d4nh diu hoa hoc 2-etyl-9,10-dimetoxy-
antraxen (m/z 1a 266) duoc biéu thi bai “*”.

Fig.1c minh hoa khéi phd ctia ché phdm diezen chira chit danh du hoa hoc 2-
etyl-9,10-dimetoxy-antraxen thu dwgc bang cach ion hoa laze & 355 nm két hop véi phép
do khéi phd. Pinh twong tng véi ion (M*) ciia chit danh ddu hoa hoc 2-etyl-9,10-
dimetoxy-antraxen (m/z 1 266) duoc biéu thi béi “*”.

Fig.1d minh hoa sy bién d6i cudng d6 cua dinh twong tng véi ion phén tir (MY)
ctia chat ddnh dau hoa hoc 2-etyl-9,10-dimetoxy-antraxen voi ndng do cua chit danh diu
héa hoc twong Ung trong ché phdm xing, ché phdm diezen va ché pham hexan. Cac ché
phdm diezen chira chit danh déu héa hoc 2-etyl-9,10-dimetoxy-antraxen & cAc ndng do
khéc nhau dugc phan tich bang cach ion héa ¢ 355 nm két hop véi phép do khdi phd.

Fig.2a minh hoa phé dd linh dong ion duoc xép chong ctia ché phim diezen chira
chit danh ddu hoa hoc 2-etyl-9,10-dimetoxy-antraxen (phd mau den) va cia diezen

khong duoc danh diu twong ting (phd mau x4m) thu duoc bang céach ion hoa laze & 355
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nm két hop véi phép do phd do linh dong ion. Chit dénh ddu hoa hoc 2-etyl-9,10-
dimetoxy-antraxen khac biét & chd thoi gian tha tréi khoang 7,0 ms.

Fig.2b minh hoa ph6 d6 linh déng ion dwoc xép chdng cua ché phim xdng chura
chit d4nh diu hoa hoc 2-etyl-9,10-dimetoxy-antraxen (ph6 mau den) va clia xing khong
dwoc danh du twong tng (phd mau x4m) thu duoc bang cach ion héa laze & 355 nm két
hop véi phép do phd do linh dong ion. Chéat danh ddu hoa hoc 2-etyl-9,10-dimetoxy-
antraxen khac biét & chd thoi gian tha tréi khoang 7,0 ms.

Fig.2c minh hoa sy bién d6i cudng d6 cua dinh thoi gian tha troi twong Gng véi
chét ¢anh diu hoa hoc 2-etyl-9, 10-dimetoxy-antraxen v4i ndng do chat danh diu hoa hoc
twong ung trong ché pham xing, ché phim diezen va ché phdm hexan. Céc ché pham
chira chit danh dau hoa hoc dwoc phén tich bang cach ion héa laze & 355 nm két hop véi
phép do phd do linh dong ion.

M5 ta chi tiét sing ché
Cac dinh nghia

Céc dinh nghia sau day duoc sir dung dé giai thich ¥ nghia cta cac thuét ngit duoc
ban luan trong ndi dung phé“m mo ta va duoc néu trong yéu ciu bao ho.

Nhu duoc sir dung & ddy, mao tir “mot” biéu thi mot cling nhu nhiéu hon mot va
khong nhét thiét han ché danh tr duoc @& cap dén ¢ dang sb it.

Nhu duoc str dung ¢ day, thuat nglt “khoang” nghia la sb lugng hodc tri sb duoc
dé cap dén co thé 1a tri s& cu thé duoc chi dinh hoic mét s tri s6 khac & mién 1an can
clia trj s dé. Thong thuong, thuit ngit “khoang” biéu thi mét sb tri sé nham biéu thi tri
s6 nam trong khoang + 5%. Vi du nhu, cum tir “khoang 100” biéu thi khoang tri sb 1a
100 + 5, tirc 13, khodng tri sb tir 95 dén 105. Tét hon 13, khoang tri s6 dwoc biéu thi béi
thuat ngit “khoang” biéu thi khoang tri sb 14 + 3%, t6t hon nita 13 + 1 %. Thong thuong,
khi thuat ngit “khoang” duoc sir dung, c6 thé duoc ky vong rang cac két qua hoac tac
dung twong tu theo sang ché c6 thé thu duoc trong khoang tri s6 + 5% duoc biéu thi.

Nhu duoc st dung ¢ day, thudt nglt “va/hoidc” nghia la tat ca hodc chi mot trong
sb cac phén tr ctia nhém da néu co thé hién dién. Vi du nhu, “A va/hodc B” nghia 1a “chi
A, hodc chi B, hodc cd A va B”. Trong truong hop “chi A”, thuat ngft cling bao ham kha
nang la B khong hién dién, tic 1a “chi A, nhung khong B”.

Thuat nglt “bao gém” nhu dugce st dung ¢ day nham chi sy khong loai trir va
khong giéi han. Do-d6, vi du nhu dung dich bao gdm hop chit A c6 thé bao gdm cac hop
chit khac ngoai hop chit A. Tuy nhién, thuat ngit “bao gdm” ciling bao ham, theo

7
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phwong an cu thé ctia cac thut ngit ndy, cac y nghia han ché hon 13 “vé co ban gdm ¢6”
va “gdm ¢6”, sao cho vi du nhu “dung dich bao gdm A, B va tuy chon C” ciing c6 thé
(vé co ban) gém c6 A va B, hodc (vé co ban) gbm c6 A, B va C.

Trong truong hop nodi dung md ta nay d& cip dén cac phuong 4n/déu hiu “wu

A0

tién

Aga 02

, su két hop cta cic phuong 4n/ddu hidu “vu tién cling duoc coi 1a boc 16 mién 1
su két hop cu thé cac phuong 4n/d4u hitu “wu tién” c6 ¥y nghia vé mat k¥ thut.

Ngac nhién 13, phat hién ra ring khéi luwong khong dang ké din xudt
dialkoxyantraxen c6 cong thtrc chung (I) trong hydrocacbon diu moé c6 thé dwgc phat
hién, x4c dinh va dinh lvong bing cach ion hoa laze & bude séng tir khoang 300 nm dén
khoang 370 nm két hop véi phép do khdi phd, hoic bing cach ion hoa laze & bude song
tir khoang 300 nm dén khoang 370 nm két hop v6i phép do phéd d6 linh dong ion. Ngoai
ra, phét hién dwoc 1a cdc din xuat dialkoxyantraxen c6 cong thirc chung (I) ¢6 thé hoa tan
trong nhiéu hydrocacbon ddu mé ¢ cac ndng dd danh diu mang lai loi ich trong thuong
mai, thé hién kha ning chéng rira wu viét ctia cc thube thtr hoa hoc, ching han nhu céc
axit va kiém, va do d6, cac chét nay hitu ich dé danh d4u hoa hoc cac hydrocacbon dau
mo.

Sang ché dé xuét ché phdm hydrocacbon diu mé bao gom:
hydrocacbon dau mo; va
it nhit mot chat danh déu hoa hoc c6 cong thite chung (I) duoc tron déu véi

hydrocacbon dau mo

R9 R1 0 R1
R8 R2
R’ R3
R6 R® R4
D

trong do6 hai trong s cic géc R! — R ddc 14p v6i nhau duge chon tir C1-Cy-
alkoxy, va tam trong sé cac gbc R! — R0 doc 1ap véi nhau dugc chon tir nhém gdm ¢
hydro va Ci-Cy-alkyl.

Khia canh khéc ctia sang ché dé xuét phuong phép dénh dau hydrocacbon dau mé

dé ngan chan viéc lam gia hydrocacbon ddu mé da néu, trong d6 phuong phép da néu
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bao gdm viéc bd sung vao va trén déu véi hydrocacbon dau mo da néu it nhat mét chat

danh ddu hoa hoc ¢6 cong thire chung (1)

R9 R10 R1

R® R® R*
@
trong d6 hai trong sé cac géc R! — R!® ddc 14p v6i nhau dwoc chon tir Ci-Cy-
~ alkoxy, va tam trong sb cac géc R' — R'° ddc 14p véi nhau dwoc chon tir nhém gdm c6
hydro va C1-Cy-alkyl.

Thuat ngit "hydrocacbon diu moé" d& cdp dén cac san pham c6 ché phidm
hydrocacbon 1am chi yéu, mic dii cac san pham nay c6 thé chta luong nhod oxy, nito,
Iwu huynh hozc photpho. Nhu duoc st dung ¢ ddy, thuat ngtt "hydrocacbon dau mo" bao
gdm céc diu tho, cling nhu cac san pham c6 ngudn gbe tir cac qua trinh tinh loc ddu mo.
Tét hon 13, “hydrocacbon dédu mé” bao gdm nhung khong bi gidi han & dau thd, dau bdi
tron, chat long thity luc, ddu phanh, xing, nhién liéu diezen, ddu hoa, nhién lidu phan
lwe, dau dbt 10 va dau nhién liéu nang. T6t hon nita 13, hydrocacbon dau mo duoc chon
tr nhoém gém c6 xang, nhién liéu diezen, diu hoa, va nhién lidu phan lyc, va tham chi tdt
hon nita 1a tir nhém gdm c6 xing va nhién lidu diezen.

Thuat ngit “Ci-Cs-alkyl” nhu duoc st dung & day dé cap dén gdc hydrocacbon
héa tri mot chudi mach thing hoic phan nhanh bdo hoa cé tr mot dén bbn nguyén tir
cacbon (C1-C4). Céc vi du vé cac nhom Ci-Cy-alkyl bao gdm metyl (Me, -CHs), etyl (Et,
-CH.CH3), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-Pr, iso-propyl, -
CH(CHz3)2), 1-butyl (n-Bu, n-butyl, -CH2CH2CH>CH3), 2-metyl-1-propyl (i-Bu, i-butyl, -
CH2CH(CHs)2), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3) va 2-metyl-2-propyl (t-Bu, t-
butyl, -C(CH3)3). Thuat nglt "Ci-Cy-alkyloxy" nghia 1a nhém Ci-Cy-alkyl, trong d6 Ci-
Cs-alkyl duogc xé4c dinh ¢ day, nghia 1a dugc lién két voi phén con lai cta phan tr hodc
nhém khac thong qua nguyén tir oxy. Cac vi du minh hoa vé C-Cy-alkyloxy bao gdm
metoxy, etoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy va tert-butoxy.

T4t hon 13, it nhat mot chit danh ddu hoa hoc c6 cong thite chung (I) khéc biét &

9132
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chd diém sbi thip hon khoang 600°C & 760 mm Hg, t6t hon nfta 13 thip hon
500°C & 760 mm Hg, va tham chi t6t hon 13 thip hon 450°C & 760 mm Hg. Chat danh
diu héa hoc nhu vay dac biét hitu ich dé danh déu cac hydrocacbon dau mé duoc tro cép,
chéng han nhu dau hoa duoc tro cép va diu diezen duoc tro cép, boi vi didu nay dan dén
khong kha thi v& mit kinh té viéc loai b chat danh déu hoa hoc khoéi ddu mé dugce tro
cap thong qua chung cat dugc coi 1 mot trong cac k§ thudt duoc sir dung nhiéu nhét dé
loai bo cac chat danh diu héa hoc tir cac hydrocacbon dau moé duoc tro cép.

Nhu duoc chung thuc, vi du nhu béi cac hinh v& Fig.1a - Fig.1d, cac dan xuit
dialkoxyantraxen c6 cong thuc chung (I) cé thé da dang phat hién, xac dinh va dinh
lwong duoc véi khdi lwong khong déang ké bang cach ion héa laze & bude song tir khoang
300 nm dén khoang 370 nm két hop v6i phép do khéi phd. Ngoai ra, nhu duge minh hoa,
vi du nhur trén cac hinh v& Fig.2a — Fig.2c, cdc din xuét dialkoxyantraxen c6 cong thic
chung (I) c6 thé d& dang phat hién, x4c dinh va dinh luong duoc v6i khéi lwong khong
dang ké bang cach ion hoa laze & bude song tir khoang 300 nm dén khoang 370 nm két
hop v6i phép do phd do linh dong ion. Nhu dugc thé hién trén cac hinh v& Fig.la -
Fig.lc, Fig.2a va Fig.2b, cac dan xuit dialkoxyantraxen c6 cong thirc chung (I) c¢6 thé
duogc ion hoa c¢é chon loc trong ché phém hydrocacbon dau mo, tiép theo sy hoa hoi
mAu, bang cach chiéu sang bang anh sang laze c6 xung c6 bude séng twong tng 308 nm,
337 nm va 355 nm. Su ion héa c6 chon loc cta cac din xuit dialkoxyantraxen cé cong
thtrc chung (I) troﬁg ché pham hydrocacbon diu moé c6 thé dat dugc bing cach chiéu
sang mau héa hoi ctia ché phdm nay véi anh sang laze co xung cé budc séng bat ky tir
khoang 300 nm dén khoang 370 nm, chéng han nhu, vi du nhw, 308 nm, 337 nm va 355
nm. Nhu dugc minh hoa trén Fig.2c, viéc phét hién, xac dinh va dinh luong chit danh
du hoa hoc ¢ cong thirc chung (I) doc 1ap véi hydrocacbon ddu mo ma chat danh déu
héa hoc d3 néu dugc bo sung vao. Do d6, dan xuit dialkoxyantraxen c6 cong thitc chung
(I) c6 thé ding 1am chat danh d4u hoa hoc cho nhiéu hydrocacbon dau mo.

Ngoai ra, cac dan xuit dialkoxyantraxen c6 cong thirc chung (I) tro véi céc thanh
phan khi, nuéc va dét, cling nhu cc thanh phin hydrocacbon dau mo thong thuong,
chiing khong an mon. Ngoai ra, cdc dan xudt ndy c6 ban sén trén thi truong véi chi phi
twong ddi thap hodc c6 thé thu dugc bing cic phuong phap héa hoc hitu co tt, va cac
phuong phép phat hién va dinh lwong ctia chiing khong chiu cac han ché bi gip phai dbi
v6i cac phuong phép phét hién va dinh luong trén co s¢ GC-MS. Ngoai ra, cac dan xuit

dialkoxyantraxen c6 cong thirc chung (I) twong ddi khong doc hai, khong dem lai cac san
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phdm c6 hai khi chdy, c6 thé hoa tan trong nhiéu hydrocacbon diu mo & cic ndng do
danh ddu mang lai loi {ich trong thuong mai, thé hién sy kha ning chdng rira vu viét déi
v6i cac thude thir héa hoc, chang han nhu céc axit va kiém va do dé, ching 13 cac chit
danh du hoa hoc hiru ich cho hydrocacbon diu mé.

Tét hon 13, n<‘3ng d6 cta it nhit mot chat danh ddu hoa hoc c¢6 cong thic chung (I)
trong ché phdm dwoc yéu cdu bao hd va dwoc mé ta & ddy va phuong phap danh déu
dwoc yéu cdu bao ho va moé ta & day 13 it nhdt 1pM (micrémol). Ty thudc vao
hydrocacbon dau mo can danh déu va phwong phap duogc sir dung dé phat hién, x4c dinh
va dinh luong chit ddnh diu héa hoc, cu thé 14 su ion héa laze & bude séng tir khoang
300 nm dén khoang 370 nm két hop véi phép do khdi phd hodc ion héa laze & budce séng
tir khoang 300 nm dén khoang 370 nm két hop véi phép do phd do linh dong ion, ndng
d6 ctia it nhat mot chat danh ddu héa hoc c6 cong thirc chung (I) cao hon trong ché phim
hydrocacbon dau mo ¢6 thé duoc yéu ciu. Do d6 hoa tan cao cua chit danh diu hoa hoc
¢6 cong thire chung (T) trong nhiéu hydrocacbon ddu mo, thim chi c¢é thé duoc coi la
ndng d6 danh ddu cao khoang 1 mM (milimol). Ngudi ¢6 hiéu biét trung binh vé& linh
vuc k¥ thuat hydrdcacbon dau mo danh diu dé xic dinh théng qua hoat dong thong
thuong ndng d6 danh dau thich hop cho chit danh diu héa hoc cu thé c6 cong thuc
chung (I), c¢6 tinh dén loai hydrocacbon dau mé dwoc danh diu, phuong phap dugce sir
dung dé phat hién va dinh luong chit danh diu hoa hoc cu thé da néu, cu thé 1a su ion
hoéa laze & budc song tir khoang 300 nm dén khoang 370 nm két hop vé6i phép do khdi
phd hoic s ion héa laze & bude séng tir khoang 300 nm dén khoang 370 nm két hop véi
phép do phd d6 linh dong ion, cling nhu gi4 thanh cia chit danh diu hoa hoc.

Theo cong thirc chung (I), hai phén tir thé Ci-Cy-alkoxy c6 thé duge bd tri & vi tri
bat ky trén 161 antraxen. N6i cach khéc, dan xuét dialkoxyantraxen co cong thirc chung
(1), trong d6 cac gbc R! va R2 doc 1ap v6i nhau dwoc chon tir Ci-Ca-alkoxy, hodc trong
d6 cac gbc R! va R? doc 1ap v6i nhau dwoc chon tir Ci-Ca-alkoxy, hodc trong d6 cac gde
R! va R* dc 1ap vé6i nhau dwge chon tir Ci-Cy-alkoxy, hodc trong d6 cac gbe R! va R’
doc 1ap v6i nhau duoc chon tir Ci-Cy-alkoxy, hodc trong d6 céc gbe R! va R doc 1ap voi
nhau dugc chon tir C1-Cs-alkoxy, hodc trong d6 cac gbc R! va R7 doc lap véi nhau duge
chon tir C1-Cs-alkoxy, hodc trong d6 céc gbe R! va R® doc 1ap véi nhau duoc chon tr Ci-
Cs-alkoxy, hodc trong d6 cac gbe R! va R® ddc 1ap voi nhau duge chon tir Ci-Cs-alkoxy,
hodc trong d6 céc gde R' va R'® doc 1ap v6i nhau duge chon tir Ci-Cy-alkoxy, hoic trong

do cac géc R? va R® doc 1ap véi nhau duogc chon tir Ci-Cs-alkoxy, hodc trong do cac géc
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R? va R® doc 1ap v6i nhau dugce chon tir Ci-Cy-alkoxy, hodc trong d6 cac gbe R2 va R7
doc 1ap v6i nhau duge chon tir Ci-Cs-alkoxy, hodc trong d6 cic gbe R? va R® doc 1ap voi
nhau dugc chon tir Ci-Cy-alkoxy, hoic trong d6 cac gbe R? va R1? doc 14p v6i nhau duoc
chon tir Ci-Cy-alkoxy, hodc trong d6 cac gbc R va R!® doc 14p v6i nhau duoc chon tir
C1-Cs-alkoxy 1a cac chat danh ddu hoa hoc hitu ich cho céc hydrocacbon dau mo.
Phuong 4n uu tién theo sang ché dé cép dén ché phdm va phuong phap danh diu
hydrocacbon ddu mé nhu dugc yéu cdu béo hd va duoc md ta & day, trong d6 cac gbc R’
va R'% doc 14p v6i nhau dugce chon tir Ci-Cy-alkoxy. Do d6, phuong an uu tién theo sang
ché d8 cap dén ché phim va phuong phap danh diu hydrocacbon diu mé nhu duoc yéu
ciu bao hd va dwoe mo ta & ddy, trong d6 it nhit mot chit danh déu héa hoc ¢6 cong thic

chung (II)

RQ 0 R11 R']

R R?
R’ R3
RG OR'I 2 R4
D)

trong d6 céc gbe R' — R* va R® — R® dc 14p v6i nhau duoc chon tir nhom gdm ¢6
hydro va Ci-Cs-alkyl va céc gbe R'! va R'? doc 1ap v6i nhau dwoc chon tir Ci-Caalkyl.

Trong cdng thire chung (I1), cac gde R® — R® ¢6 thé 14 hydro, hoic cac gbe R! — R4
vaR®— R’ c6 thé déc 18p v6i nhau 1a Ci-Cs-alkyl, hoic cac gbec R! — R* va R® — R® ¢6 thé
12 hydro.

Phwong 4n wu tién khac theo séang ché dé cap dén ché phdm va phuong phap déanh
dau hydrocacbon diu mé nhu duoc yéu cau bao ho va duoc mo ta & day, trong d6 it nhit
mot chét danh ddu hoa hoc c6 cong thurc chung (III)

OR‘H

R2

OR12
(I1D),

12
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trong d6 gbc R? duoc chon tr nhém gébm c¢6 hydro va
C1-Cs-alkyl, va cac gbe R' va R'? doc 1ap véi nhau duoc chon tir Ci-Cu-alkyl.

Tét hon 13, trong cong thirc chung (II), cling nhu trong cong thtic chung (III), cac
gbe R' va R'2 1a gibng nhau.

Céac vi du vé it nhdt mot chit danh diu hoa hoc co cong thirc chung (I) ¢6 thé
duoc sir dung trong ché pham va phwong phap danh ddu hydrocacbon dau mé duoc yéu
cdu bao ho va duoc mé ta & day, bao gém, nhung khong giéi han ¢: 2-metyl-9,10-
dimetoxyantraxen (CAS sb: 26708-05-4; nha cung cip: Chemieliva Pharmaceutical Co.);
2-etyl-9,10-dimetoxyantraxen (CAS sb: 26708-04-3; nha cung cip: Aldrich); 2-(1,1-
dimetyl-etyl)-9,10-dimetoxyantraxen (CAS sb: 62770-63-2; nha cung cip: Chemieliva
Pharmaceutical Co.); 2-etyl-9,10-dietoxyantraxen (CAS s6: 205515-07-7; nha cung cip:
Chemieliva Pharmaceutical Co.); 9,10-dimetoxyantraxen (CAS sb: 2395-97-3; nha cung
cép: Chemieliva Pharmaceutical Co.); 9,10-dietoxyantraxen (CAS sb: 68818-86-0; nha
cung cip: ASW MedChem); 9,10-bis(1-metyletoxy)-antraxen (CAS sb: 134767-44-5;
nha cung cip: Chemieliva Pharmaceutical Co.); 9,10-bis(1,1-dimetyletoxy)-antraxen
(CAS $b: 873914-42-2; nha cung cép: Shanghai Chemhere Co.); 9,10-dibutoxy-antraxen
(CAS sb: 76275-14-4; nha cung cip: Chemieliva Pharmaceutical Co.); 9-etoxy-10-
metoxy-antraxen (CAS s6: 106500-38-3; nha cung cip: Chemieliva Pharmaceutical Co.);
9,10-dimetoxy-1,4,5,8-tetrametyl-antraxen (CAS s6: 76466-58-5; nha cung cép:
Chemieliva Pharmaceutical Co.); 9,10-dimetoxy-1,2,3,4,5,6,7,8-octametyl-antraxen
(CAS sb: 75670-41-6; nha cung cép: Chemieliva Pharmaceutical Co.); 9,10-dimetoxy-
1,2,3,4-tetrametyl-antraxen (CAS sb:  72049-50-4; nha cung cép: Chemieliva
Pharmaceutical Co.); 2,6-dimetyl-9,10-dimetoxyantraxen (CAS sé: 1221786-94-2; nha
cung cdp: Rare Chemicals GmbH); 1,2-dimetoxy-antraxen (CAS s6: 132814-35-8; nha
cung cdp: Shanghai Chemhere Co.); 1,3-dimetoxyantraxen (CAS sb: 144493-74-3; nha
cung cdp: Chemieliva Pharmaceutical Co.); 1,4-dimetoxy-9-etyl-antraxen (CAS sé:
107328-77-8; nha .cung cép: Chemieliva Pharmaceutical Co.); 1,4-dietoxy-antraxen
(CAS $6: 75830-00-1; nha cung cép: Chemieliva Pharmaceutical Co.); 1,5-dimetoxy-
antraxen (CAS sb: 16294-32-9; nha cung cap: Chemieliva Pharmaceutical Co.); 1,5-
dietoxy-antraxen (CAS sb: 75829-95-7; nha cung cdp: Chemieliva Pharmaceutical Co.);
1,8-dimetoxy-antraxen (CAS s6: 16294-34-1; nha cung cip: Chemieliva Pharmaceutical
Co.); 1,8-dietoxy-antraxen (CAS sb: 75829-96-8; nha cung cip: Chemieliva
Pharmaceutical Co.); 1,8-dimetoxy-3-metyl-antraxen (CAS sb: 144493-77-6; nha cung
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cép: Chemieliva Pharmaceutical Co.); 1,8-dimetoxy-2,7-dimetyl-antraxen (CAS sd:
1202400-23-4; nha cung cép: Chemieliva Pharmaceutical Co.); 2,3-dimetoxy-antraxen
(CAS s6: 51790-19-3; nha cung cép: Chemieliva Pharmaceutical Co.); 2,3-dietoxy-
antraxen (CAS s6: 863889-35-4; nha cung cp: Chemieliva Pharmaceutical Co.); 2,6-
dimetoxy-antraxen (CAS sé: 36319-03-6; nha cung cAp: Chemieliva Pharmaceutical
Co.); 2,6-dietoxy-antraxen (CAS s&: 75830-05-6; nha cung cép: Chemieliva
Pharmaceutical Co.); 2,6-dimetoxy-9-metyl-antraxen (CAS sé: 110038-59-0; nha cung
cap: Chemieliva Pharmaceutical Co.); 2,6-dimetoxy-9,10-dimetyl-antraxen (CAS sb:
105858-59-1; nha cung cép: Chemieliva Pharmaceutical Co.); 2,6-dipropoxy-antraxen
(CAS s6: 1395499-89-4; nha cung cip: Chemieliva Pharmaceutical Co.); 2,6-dibutoxy-
antraxen (CAS sb: 134277-70-6; nha cung cép: Chemieliva Pharmaceutical Co.); va 2,7-
dimetoxy-antraxen (CAS sb: 55360-36-6; nha cung cdp: Chemieliva Pharmaceutical
Co.). |

Ché phdm dugc yéu ciu bao ho va dwoc mé ta ¢ ddy co thé chira chit danh du
hoa hoc khéc, ¢6 cdu tric khac véi dan xuét dialkoxy-antraxen duoc mo ta ¢ day c6 céng
thirc chung (I). Viéc str dung nhiéu chét danh dau hoa hoc tao diéu kién thuan loi cho
viée két hop vao hydrocacbon diu mé ctia thong tin dwoc ma hoa co thé duoc st dung dé
xac dinh ngudn gbc va cac dic diém khac cua hydrocacbon dau mo. Ma bao g0m sy x4c
dinh va lugng tuong dbi, vi du, céc ti 1€ nguyén c¢d dinh, cta cdc chit danh diu hoa hoc.
Mbt, hai, ba hoic nhiéu hon ba hop chit danh diu hoa hoc cling cé thé phat hién, xac
dinh va dinh lugng bang cach ion hoa laze & bude song tix khoing 300 nm dén khoang
370 nm (vi dy, 308 nm, 337 nm, 355 nm) két hop v6i phép do khdi pho hoic bang cach
ion hoa laze & budc séng tir khoang 300 nm dén khoang 370 nm (vi du, 308 nm, 337 nm,
355 nm) két hop véi phép do phé d6 linh déng ion c¢6 thé duoc st dung dé tao ra ma. It
nh4t mot din xuét dialkoxy-antraxen co cong thirc chung (I) ¢6 thé dwoc két hop véi cac
chét danh dau hoa hoc, chéng han nhu:

1) dan xuat diphenyl-polyen c¢6 cong thirc chung (IV)

R14 R13 RZZ R21

R15 L R20

14
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trong d6 cc gbc R'3 — R?? doc 1ap véi nhau duge chon tir nhém gdm c6 hydro va
C1-Cs alkyl; gbe —L— 14 —CR*=CR"-, trong d6 R?* va R® doc 1ap véi nhau duoc chon tir
nhém gdm c6 hydro va metyl; va n 1a sb nguyén bao gdm tir 2 dén 6;

ii)  hop chat thom duoc thé boi mét hosic nhiéu nhém amino c6 hai phan tir bi
thé NN trong dé cac phén ttr thé ctia mot hodc nhidu nhém amino ¢6 hai phén tr b thé
N,N doc lap v6i nhau duge chon tir Ci-Ce-alkyl; hodc

iii)  dan xut naphthacen c6 cong thirc chung (V)

R23 R24 R25 R26
R34 R27
R33 l l l l R28
R32 R31 R30 R29
V)

trong d6 cac gbc R¥ — R* doc 1ap véi nhau duwoc chon tir nhom gdm c6 hydro,
C1-Cs-alkyl va phenyl duoc thé tily y bing mot hodc nhidu nhém dwoc chon tir Ci-Ca-
alkyl, v6i diéu kién it nhat hai trong sé cac gbc R% — R* 1a phenyl duoc thé ty ¥ bing
mdt hogc nhiéu nhém dwoc chon tir C1-Cy-alkyl.

Tét hon 1, diphenyl-polyen ¢ cong thirc chung (IV) khéc biét ¢ chd diém soi
thip hon khoang 600°C & 760 mm Hg, t6t hon nfta la thip hon khoang
500°C ¢ 760 mm Hg, va thdm chi tot hon nita 1a thdp hon 450°C & 760 mm Hg. Céc vi
du vé diphenyl-polyen ¢ cong thitc chung (IV) bao gdm nhung khong giéi han &:
6-diphenyl-1,3,5-hexatrien (CAS s6: 1720-32-7; nha cung cép: Sigma Aldrich); (1E,3E)-
1,4-diphenylbuta-1,3-dien (CAS sb: 538-81-8; nha cung cép: ASW MedChem);
((1E,3E)-penta-1,3-dien-1,4-diyl)dibenzen (CAS sb: 23637-42-5; nha cung cap:
Chemileva  Pharmaceutical);  1-metyl-4-((1E,3E)-4-phenylbuta-1,3-dien-1-yl)benzen
(CAS s6: 37985-11-8; nha cung cép: Chemileva Pharmaceutical); ((1E,3E)-2-metylbuta-
1,3-dien-1,4-diyl)dibenzen (CAS sé: 23637-43-6: nha cung cdp: Chemileva
Pharmaceutical); ((2E.4E)-hexa-2,4-dien-2,5-diyl)dibenzen (CAS sb: 16914-12-8; nha
cung cip: Chemileva Pharmaceutical); lI-metyl-2-((1E,3E)-4-phenylbuta-1,3-dien-1-
yl)benzen (CAS s6: 93333-38-1; nha cung cip: Chemileva Pharmaceutical); 1-metyl-3-
((1E,3E)-4-phenylbuta-1,3-dien-1-yl)benzen (CAS sb: 82102-26-9; nha cung cap:
Chemileva Pharmaceutical); (/E,3E)-1,4-di-o-tolylbuta-1,3-dien (CAS s6: 848354-92-7;

15



48841 16/32

nha cung cdp: Shanghai Chemhere Co.); (1E,3E)-1,4-di-m-tolylbuta-1,3-dien (CAS sb:
1261146-08-0; nha cung cip: Chemileva Pharmaceutical); (1E,3E)-1,4-di-p-tolylbuta-
1,3-dien (CAS s6: 72033-82-0; nha cung cip: Chemileva Pharmaceutical); ((1E,3E)-2-
metylpenta-1,3-dien-1,4-diyl)dibenzen (CAS sb: 117847-11-7; nha cung cap: Chemileva
Pharmaceutical); ((1E,3E)-2,3-dimetylbuta-1,3-dien-1,4-diyl)dibenzen (CAS sd: 54631-
95-7; nha cung cip: Shanghai Chemhere Co.); 1l-metyl-4-((1E,3E)-3-metyl-4-
phenylbuta-1,3-dien-1-yl)benzen (CAS sb: 916764-21-1; nha cung cap: Chemileva
Pharmaceutical); (1E,3E)-1,4-di-m-tolylbuta-1,3-dien (CAS sb: 12611146-10-4; nha
cung cép: Chemileva Pharmaceutical); 4,4'-((1E,3E)-2-metylbuta-1,3-dien-1,4-
diyl)bis(metylbenzen) (CAS sé: 102080-29-5; nha cung cap: Chemileva
Pharmaceutical); (1E,3E)-1,4-dimesitylbuta-1,3-dien (CAS sb: 1261146-09-1; nha cung
cap: Chemileva Pharmaceutical); 4,4'-((2E.,4E)-hexa-2,4-dien-2,5-diyl)bis(metylbenzen)
(CAS sb: 110746-28-6; nha cung cép: Chemileva Pharmaceutical); 1,2,4,5-tetrametyl-3-
((1E,3E)-4-phenylbuta-1,3-dien-1-yl)benzen (CAS sé: 39117-47-0; nha cung cip:
Chemileva Pharmaceutical); (1E,3E)-1,4-bis(2,4,5-trimetylphenyl)buta-1,3-dien (CAS
s 96214-75-4; nha cung cép: Chemileva Pharmaceutical); (17,37)-1,4-diphenylbuta-
1,3-dien (CAS s6: 5807-76-1; nha cung cdp: Chemileva Pharmaceutical); (1Z,37)-1,4-di-
o-tolylbuta-1,3-dien (CAS sb: 1006055-80-6; nha cung cép: Chemileva Pharmaceutical);
(1Z,3E)-1,4-diphenylbuta-1,3-dien (CAS s6: 5808-05-9; nha cung cép: Chemileva
Pharmaceutical); ((1E,3Z)-penta-1,3-dien-1,4-diyl)dibenzen (CAS sé: 40391-41-1; nha
cung cip: Chemileva Pharmaceutical); ((1Z,3E)-2-metylbuta-1,3-dien-1,4-diyl)dibenzen
(CAS sb: 83897-70-5; nha cung cap: Chemileva Pharmaceutical); 1-metyl-4-((1Z,3E)-4-
phenylbuta-1,3-dien-1-yl)benzene (CAS sbé: 57668-27-6; nha cung cip: Chemileva
Pharmaceutical); ((QZ,4E)-hexa-2,4-diene-2,5-diyl)dibenzen (CAS sb: 84174-09-4; nha
cung cdp: Chemileva Pharmaceutical);  ((/E,3E)-2,3-dimetylbuta-1,3-dien-1,4-
diyl)dibenzen (CAS sb: 38023-36-8; nha cung cép: Chemileva Pharmaceutical);
(/E,3E,5E, 7E)-1,8-diphenylocta-1,3,5,7-tetraen (CAS s6: 22828-29-1: nha cung cép:
Chemileva Pharmaceutical); (/E,3E,5E)-1,6-diphenylhexa-1,3,5-trien (CAS sb: 17329-
15-6; nha cung cip: ASW MedChem); ((1E,3E,5E)-3-metylhexa-1,3,5-trien-1,6-
diyl)dibenzen (CAS sé: 155337-76-1; nha cung cap: Aurora Fine Chemicals LLO);
(({E,3E,5E)-hepta-1,3,5-trien-1,6-diyl)dibenzen (CAS s&: 140654-06-4; nha cung cAp:
Chemileva Pharmaceutical); 1-metyl-4-((/E,3E, SE)-6-phenylhexa-1,3,5-trien-1-
yl)benzen (CAS s6: 36288-10-5; nha cung cdp: Chemileva Pharmaceutical); 1-metyl-3-
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(6-phenylhexa-1,3,5-trien-1-yl)benzen (CAS sb: 95278-12-9; nha cung cdp: Chemileva
Pharmaceutical); 1-metyl-2-(6-phenylhexa-1,3,5-trien-1-yl)benzen (CAS s6: 95278-13-0;
nha cung cép: Chemileva Pharmaceutical); 1,6-di-p-tolylhexa-1,3,5-trien (CAS sb:
31382-31-7; nha cung cép: Chemileva Pharmaceutical); 3,4-dimetylhexa-1,3,5-trien-1,6-
diyl)dibenzen (CAS sd: 1295646-09-1; nha cung cp: Chemileva Pharmaceutical); 1,3-
dimetyl-5-(6-phenylhexa-1,3,5-trien-1-yl)benzen (CAS sb: 63296-77-5; nha cung cap:
Chemileva  Pharmaceutical);  1-isopropyl-4-(6-(p-tolyl)hexa-1,3,5-trien-1-yl)benzen
(CAS sb: 558453-19-3; nha cung cip: Shanghai Chembhere Co.); 2,4-dimetyl-1-(6-
phenylhexa-1,3,5-trien-1-yl)benzen (CAS sé: 63296-78-6; nha cung cép: Chemileva
Pharmaceutical); (/Z 3E,5Z)-1,6-diphenylhexa-1,3,5-trien (CAS sb: 170080-16-7; nha
cung cip: Chemileva Pharmaceutical); (/Z 3Z 5E)-1,6-diphenylhexa-1,3,5-trien (CAS
s6: 205808-71-5; nha cung cép: Chemileva Pharmaceutical); (/7,37 52)-1,6-
diphenylhexa-1,3,5-trien (CAS sb: 170080-17-8; nha cung cép: Chemileva
Pharmaceutical); ((/E,3E,5E)-2,3-dimetylhexa-1,3,5-trien-1,6-diyl)dibenzen (CAS sb:
57833-31-5; nha cung cip: Chemileva Pharmaceutical); (/£ 3E 5E,7E)-1,8-di-p-
tolylocta-1,3,5,7-tetraen  (CAS sb: 82720-17-0; nha cung cdp: Chemileva
Pharmaceutical); 1-metyl-4-((/E,3E,5E, 7E)-8-phenylocta-1,3,5,7-tetraen-1-yl)benzen
(CAS sb: 94871-35-9; nha cung cip: Chemileva Pharmaceutical); ((/E,3Z,5E,7E)-2,7-
dimetylocta-l,3,5,7_—tetraen-1,8-diyl)dibenzen (CAS sb: 82720-21-6; nha cung cép:
Chemileva Pharmaceutical); (/E, 3E,5E, 7E,9F)-1,10-diphenyldeca-1,3,5,7,9-pentaen
(CAS s6: 20576-64-1; nha cung cdp: Chemileva Pharmaceutical); (3,8-dimetyldeca-
1,3,5,7,9-pentaen-1,10-diyl)dibenzen (CAS sb: 1884-48-6: nha cung Cép: Chemileva
Pharmaceutical); va (/E,3ESE,7E,9E,11E)-1,12-diphenyldodeca-1,3,5,7,9,11-hexaen
(CAS 56:20576-65-2; nha cung cip: Shanghai Chemhere Co.).

Ngoai ra, wu tién 1a hop chit thom duoc thé béi mot hodc nhiéu nhém amino ¢é
hai phan tit bi thé N,N ciing thé hién diém s6i thip hon khoang 600°C & 760 mm Hg, 6t
hon 14 thip hon 500°C & 760 mm Hg, va tét hon nita Ia thdp hon 450°C & 760 mm Hg.
Cac vi du vé hop chit thom duoc thé boi mot hodc nhiéu nhém amino ¢é hai phén tir bi
thé N,N bao gdm nhung khong bi gi6i han &: N,N-dimetylbenzenamin (CAS s6: 121-69-
7; nha cung cdp: ASW MedChem); N, N?,N*-tetrametyl-1,4-benzenediamin (CAS sb:
100-22-1; nha cung cip: ASW MedChem); NN -dietyl-N*,N*-dimetyl-1,4-
benzenediamin (CAS sb: 5775-53-1; nha cung cép: Chemieliva Pharmaceutical);

N',N',N*, N*-tetraetyl-1,4-benzendiamin (CAS s6: 18996-77-5; nha cung cip: Chemieliva
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Pharmaceutical); N',N',N* N*2,5-hexametyl-1,4-benzendiamin (CAS sb: 858341-35-2;
nhd cung cép: Chemieliva Pharmaceutical); N N',N* N*-tetrakis(1-metyletyl)-1,4-
benzendiamin (CAS sb: 6864-03-5; nha cung cip: Chemieliva Pharmaceutical);
N'.N'.N* N*2.3,5,6-octametyl-1,4-benzendiamin (CAS sb: 66907-63-9; nha cung cép:
Chemieliva Pharmaceutical); N,N,3,5-tetrametylbenzenamin (CAS s6: 4913-13-7; nha
cung cip: ASW MedChem); 3,5-dietyl-N,N-dimetylbenzenamin (CAS sé: 99052-31-0;
nha cung cip: Milestone Pharmtech); 3,5-bis(1,1-dimetyletyl)-N,N-dietylbenzenamin
(CAS sb: 94042-96-3; nha cung cip: Chemieliva Pharmaceutical); N, N/, N° N°-
tetrametyl-1,3-benzendiamin (CAS sb: 22440-93-3; nha cung cip: ABClabtory Scientific
Co.); N',N',N° N’-tetraetyl-1,3-benzendiamin (CAS s6: 64287-26-9; nha cung cap:
Chemieliva Pharmaceutical); N’,N',N° N°,4-pentametylbenzen-1,3-diamin (CAS sd:
65198-15-4; nha cung cép: Chemieliva Pharmaceutical); N'.N' N3 N3-tetrametyl-5-
propyl-1,3-benzendiamin (CAS s6: 1586869-62-6; nha cung cdp: Chemieliva
Pharmaceutical);NV,N-dimetylnaphthalen-1-amin (CAS sb: 86-56-6; nha cung cép:
Alchem Pharmtech); N-etyl-N-metyl-naphthalen-1-amin (CAS s6: 83777-94-0; nha cung
cap: Chemieliva Pharmaceutical); N,N,4-trimetylnaphthalen-1-amin (CAS s6: 4523-52-
8; nha cung cép: ASW MedChem); N,N,5-trimetylnaphthalen-1-amin (CAS sb: 847449-
78-9; nha cung cép: Chemieliva Pharmaceutical); N,N,2-trimetylnaphthalen-1-amin
(CAS s6: 57585-25-8; nha cung cip: Chemieliva Pharmaceutical); N, N-dietylnaphthalen-
l-amin  (CAS 56 84-95-7; nha  cung  cip: ASW  MedChem);
N-isopropyl-N-metylnaphthalen-1-amin (CAS s§: 110014-41-0; nha cung cip:
Chemieliva Pharmaceutical); N,N,4,5-tetrametylnaphthalen-1-amin (CAS sb: 4619-41-4;
nha cung cdp: Chemieliva Pharmaceutical); N-etyl-N-isopropylnaphthalen-1-amin (CAS
sO:  114326-20-4; nha cung cép: Chemieliva Pharmaceutical);  N-etyl-N,2-
dimetylnaphthalen-1-amin (CAS sd: 130523-07-8; nha cung cép: Chemieliva
Pharmaceutical); N,N-bis(1-metyletyl)-naphthalen-1-amin (CAS sd: 4960-24-1; nha cung
cap: Chemieliva Pharmaceutical); N-(1,1-dimetyletyl)-N-metyl-naphthalen-1-amin (CAS
sd: 110014-43-2; nha cung cép: Chemieliva Pharmaceutical); N',N',N°,N>-tetrametyl-
naphthalen-1,5-diamin  (CAS sb: 10075-69-1; nha cung cipr: Chemieliva
Pharmaceutical); N',N',N* N*-tetrametyl-naphthalen-1,4-diamin (CAS sb: 13764-14-2;
nha cung cdp: Chemieliva Pharmaceutical); N-(1-etylpropyl)-N-metyl-naphthalen-1-amin
(CAS s6: 110014-42-1; nha cung cép: Chemieliva Pharmaceutical); N,2-dimetyl-N-(1-
metyletyl)-naphthalen-1-amin (CAS sd: 130523-08-9; nha cung cép: Chemieliva
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Pharmaceutical); N'.N'.N® N®-tetrametyl-naphthalen-1,4-diamin (CAS s&: 20734-58-1;
nha cung cdp: ASW MedChem); N,N-dietyl-2-metyl-naphthalen-1-amin (CAS sd:
21614-05-1; nha cung cip: Chemieliva Pharmaceutical); V,N-dietyl-8-metyl- naphthalen-
l-amin (CAS sé: 130523-22-7; nha cung cép: Chemieliva Pharmaceutical); N-(2,2-
dimetylpropyl)-N-metyl-naphthalen-1-amin (CAS sé: 110014-40-9; nha cung cap:
Chemieliva Pharmaceutical); N-(2,2-dimetylpropyl)-N-etyl-naphthalen-1-amin (CAS sb:
114326-22-6; nha cung cadp: Chemieliva Pharmaceutical); N,2-dietyl-N-metyl-
naphthalen-1-amin (CAS s6: 130523-10-3; nha cung cap: Chemieliva Pharmaceutical);
N,N-dibutyl-naphthalen-1-amin (CAS sb: 204126-63-6; nha cung cip: Chemieliva
Pharmaceutical); N-etyl-2-metyl-N-(1-metyletyl)-naphthalen-1-amin (CAS s6: 130523-
09-0; nha cung cdp: Chemieliva Pharmaceutical); 2-etyl-N-metyl-N-(1-metyletyl)-
naphthalen-1-amin (CAS sb: 130523-12-5; nha cung cip: Chemieliva Pharmaceutical);
N'-etyl-N',N®,N¥-trimetyl-naphthalen-1,8-diamin (CAS sé: 79687-92-6; nha cung cip:
Chemieliva Pharmaceutical); N-etyl-N-(1-etylpropyl)-naphtahalen-1-amin (CAS sd:
114326-21-5; nha cung cép: Chemieliva Pharmaceutical); N-etyl-N-metyl-2-(1-
metyletyl)-naphtahalen-1-amin (CAS sb: 130523-14-7; nha cung cép: Chemieliva
Pharmaceutical); 8-butyl-N,N-dimetyl-naphtahalen-1-amin (CAS s6: 1469538-06-4; nha
cung cip: Chemieliva Pharmaceutical); N,N-bis(2-metylpropyl)-naphtahalen-1-amin
(CAS sb: 109556-56-1; nha cung cép: Chemieliva Pharmaceutical); N,N,2-trietyl-
naphthalen-1-amin (CAS sb: 130523-11-4; nha cung cdp: Chemieliva Pharmaceutical);
N,2-dietyl-N-(1-metyletyl)-naphthalen-1-amin (CAS sé: 130523-13-6; nha cung cép:
Chemieliva Pharmaceutical); N-metyl-N,2-bis(1-metyletyl)-naphthalen-1-amin (CAS sb:
130523-16-9; nha cung cdp: Chemieliva Pharmaceutical); N,N-dietyl-2-(1-metyletyl)-
naphthalen-1-amin (CAS sb: 130523-15-8; nha cung cdp: Chemieliva Pharmaceutical);
2-(1,1-dimetyletyl)-N-etyl-N-metyl-naphthalen-1-amin (CAS s6: 130523-18-1: nha cung
cdp: Chemieliva Pharmaceutical); N'N' N8 N8-tetraetyl-naphthalen-1,8-diamin (CAS sb:
53463-80-2; nha cung cép: Chemieliva Pharmaceutical); N'.N!,N% N5-tetraetyl-
naphthalen-1,5-diamin (CAS sb: 861347-34-4); N',N°-dimetyl-N"',N5-bis(1-metyletyl)-
naphthalen-1,5-diamin  (CAS s&: 110971-36-3: nha cung cép: Chemieliva
Pharmaceutical); N-etyl-N,2-bis(1-metyletyl)-naphthalen-1-amin (CAS sé: 130523-17-0;
nha cung cdp: Chemieliva Pharmaceutical);  2-(1,1-dimetyletyl)-N-metyl-N-(1-
metyletyl)-naphthalen-1-amin (CAS sd: 130523-20-5. nha cung cép: Chemieliva
Pharmaceutical); 2-(1,1-dimetyletyl)-N,N-dietyl-naphthalen-1-amin (CAS sé: 130523-
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19-2, nha cung cip: Chemieliva Pharmaceutical); 3-butyl-V,N-dietyl-naphthalen-1-amin
(CAS s6: 398458-74-7, nha cung cip: Chemieliva Pharmaceutical); 2-(1,1-dimetyletyl)-
N-etyl-N-(1-metyletyl)-naphthalen-1-amin (CAS sb: 130523-21-6, nha cung cip:
Chemieliva Pharmaceutical); N'-butyl-N',N®, N8-trimetyl-naphthalen-1,8-diamin (CAS
s6: 852630-17-2, nha cung cip: Chemieliva Pharmaceutical); N' N3-dibutyl-NT, N8-
dimetyl-naphthalen-1,8-diamin (CAS sé: 852630-27-4, nha cung cép: Chemieliva
Pharmaceutical); N,N-dimetyl-naphthalen-2-amin (CAS sb: 2436-85-3, nha cung cAp:
ASW MedChem); N-etyl-N-metyl-naphtahalen-1-amin (CAS sb: 68172-51-0, nha cung
cép: Chemieliva Pharmaceutical); N,N,4-trimetyl-naphtahalen-2-amin (CAS sb: 4523-
53-9, nha cung cdp: Chemieliva Pharmaceutical); N.N,1-trimetyl-naphtahalen-2-amin
(CAS s6: 5672-92-4, nha cung cép: Chemieliva Pharmaceutical); N,N-dietyl-
naphtahalen-2-amin (CAS sé: 13672-17-8, nha cung cip: Chemieliva Pharmaceutical);
N-metyl-N-(1-metyletyl)-naphtahalen-2-amin (CAS s6: 110014-44-3, nha cung cip:
Chemieliva Pharmaceutical); N,N,4,5-tetr’ametyl-naphtahalen-2—amin (CAS sb: 4536-94-
1, nha cung cdp: Chemieliva Pharmaceutical); N-butyl-N-metyl-naphtahalen-2-amin
(CAS sb: 872801-93-9, nha cung cdp: Chemieliva Pharmaceutical); N,N-bis(1-
metyletyl)-naphtahélen—Z-amin (CAS sb6: 92596-72-0, nha cung cép: Chemieliva
Pharmaceutical); N,N-dibutyl-naphtahalen-2-amin (CAS sd: 97943-52-7, nha cung cap:
Chemieliva Pharmaceutical); N,N-bis(2-metylpropyl)-naphthalen-2-amin (CAS  sd:
109554-95-2, nha cung cép: Chemieliva Pharmaceutical); 1-(naphthalen-1-yl)piperidin
(CAS sé: 62062-39-9, nha cung cdp: Chemieliva Pharmaceutical); va N,N-dibutyl-1-
metyl-naphthalen-2-amin  (CAS sb: 92834-61-2, nha cung cip: Chemieliva
Pharmaceutical).

T6t hon 13 dén xuit naphthacen c6 cong thirc chung (V) khac biét ¢ chd diém soi
thip hon khoang 650°C & 760 mm Hg. Céc vi du vé dan xuét naphthacen cé cong thirc
chung (V), bao gdm, nhung khong bi giéi han &: 1,11-diphenyl-naphthacen (CAS s:
927669-50-9; nha cung cdp: Advanced Organic Synthesis); 5,12-diphenyl-naphthacen
(CAS s6: 27130-32-1; nha cung cép: Chemieliva Pharmaceutical Co); 5,6,11,12-
tetraphenyl-naphthacen (CAS sb: 517-51-1; nha cung cip: Chemieliva Pharmaceutical
Co); va 5,12-bis[4-(1,1-dimetyletyl)phenyl]-naphthacen (CAS s6: 478799-46-1; nha
cung cip: Chemieliva Pharmaceutical Co).

Vi du thye hién sdng ché

Sang ché duoc mo ta chi tiét hon bang cach lay cdc vi du khong lam gi¢i han.
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Thong thuong

Chat ddnh déu 2-etyl-9,10-dimetoxyanthraxen (CAS sé 26708-04-3) (97%) duoc
mua tr Sigma Aldrich va duoc st dung ma khong can tinh sach thém.

I.  Céc thiét bj va phuong phép phan tich

Hai ciu tric khéc nhau, nhung c6 thé so sanh di duoc x4y dung: ciu tric thi nhat
duge mo ta & muc La dudi diy duoc st dung dé thuc hién su ion hoa laze - cac phép do
khéi phd va cdu tric thir hai duge mo ta & muc Lb duéi day duoc sir dung dé thuc hién
ion hoa laze - céc phép do phd d6 linh dong ion. Theo ca hai cAu triic, B dao dong tham
s6 quang (Optical Parametric Oscillator - OPO) duoc bom boi laze Nd:YAG (NT342A-
SH, Ekspla) da duoc sir dung dé ion hoa cac mAu.

I.a MO ta thiét bi va phuong phap phén tich bing cach ion hoa laze - phép do khbi
phd.

Céu tric duoc st dung dé thuc hién phén tich sy ion hda laze — phép do khéi phd
chira bd giai hdp nhiét (Thermo desorber TC-13.006 cia PAS Technology), Bo dao dong
tham s quang (Optical Parametric Oscillator - OPO) duogc bom boi laze Nd:YAG
(NT342A-SH, Ekspla), va may do khbi pho thuong mai (LTQ XL™, Thermo Fisher
Scientific) dugc trang bi nguén ion tu tao (J. Mass Spectrom. (2016), 51, 566-577) c6
hai ctra s6 thach anh trong suét déi v6i chum laze. B gii hap nhiét duoc ndi thong qua
mao dan kim loai (6ng thép khong gi c6 duong kinh ngoai 1/8" (0,3175 c¢m) x duodng
kinh trong 2,0 mm, dai khoang 60 mm tinh tr mdy Ziemer Chromatographie) dén ngudn
ion ctia may do khdi phd.

Céc ché pham hydrocacbon dau mé duogc phan tich bdi phuong phép sau day:

2ul. miu chit léng duoc dua vao st dung bom tiém (Hamilton, 10 puL) vao bd
giai hip nhiét duoc lam néng dén 250°C. Sau khi hoa hoi, mau khi duge chuyén qua mao
dan kim loai duoc lam néng dén 200°C (dai khoang 60 mm) str dung luu lugng N» (600
mL/phut) trong budng ion héa duoc lam néng dén 120°C (dai khoang 18 mm, dudng
kinh trong 20 mm) ctia ngudn ion, trong d6 mau khi chiu sy ion hoa laze. Sau d6, miu
ion héa dwgc chuyén vao may do phd MS (luu luong Na: 1000 mL/phuat; V: 50 Vén) va
phd MS duoc do & céc cudng d twong d6i dudi dang ham cua ty 1é khdi luong trén dién
tich (m/z).

b Mb t thiét bi va phuong phép phan tich bang su ion hoa laze - phép do phd dd
linh dong ion.

Céu trac duoc sir dung dé thuc hién phén tich sy ion héa laze — phép do phé do
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“linh dong ion chira voi phun cua sic ky khi thuong mai (HP 5890 SII, Hewlett Packard,
hién tai 1a: Agilent) chi dugc str dung dé 1am héa hoi miu, may do phd do linh dong ion
tu tao (Anal. Bional. Chem. 405, 7019) ¢6 céc ctra s6 thach anh trong sudt d6i v4i chum
laze va BO dao dong tham sb quang (Optical Parametric Oscillator - OPO) duoc bom bai
laze Nd:YAG (NT342A-SH, Ekspla). Voi phun ctia hé¢ théng sic ky khi duoc ndi qua
mao dan (mao dan silic dioxit nung chay da khir hoat tinh, duong kinh trong 0,18 mm,
dai 400 mm tir Perkin Elmer) véi ngudn ion ciia may do ph6 d6 linh dong ion. Ong tha
~ tr6i clia may do phd d6 linh dong ion dai 100 mm va cé duong kinh trong 1a 25 mm. Cac
dong ion trén tim Faraday duoc khuéch dai (bd khuéch dai 1 GV/A, ISAS Dortmund) va
ghi lai trén méy hién séng USB (Handyscope HS3, 5 MHz, Tiepie Engineering).

Céc ché phdm hydrocacbon dau mé duoc phan tich bang phuong phap sau day: 2
uL miu chét Iong duoc dua vao st dung bom tiém (Hamilton, 10 uL) vao voi phun (khi
dAu vao: No; khi ddu vao luu luong: 200 mL/phut) duoc lam néng dén 250°C cua séc ky
khi thwong mai. Sau khi héa hoi, mau khi duoc chuyén st dung luu luong N215 mL/phut
thong qua mao dan kim loai khong duoc trang duoc 1am néng dén 200°C (dai 400 mm)
vao budng ion héa duoc [am néng dén 180°C (dai khodng 18 mm, duwong kinh trong 20
mm) cua may do phé d6 linh dong ion, trong d6 mau khi chiu su ion hoa b%mg laze. MAu
duogc ion héa di vao 6ng tha trdéi duoc lam néng (150°C) ctia méay do phd do linh dong
ion. Nito (luu Iwong: 200 mL/phut; dién ap éng tha troi: 4,5 kV) hodc heli (luu luong:
200 mL/phtt; dién 4p 6ng tha troi: 2.5 kV) duge st dung lam khi tha tr6i. Cac dong ion
trén tdm Faraday duwoc khuéch dai (bo khuéch dai 1 GV/A, ISAS Dortmund) va duoc ghi
trén may hién séng USB (Handyscope HS3, 5 MHz, Tiepie Engineering).

II. Panh du c4c hydrocacbon diu mé

Déi v6i hydrocacbon ddu mé danh dau, noéng do 2-etyl-9,10-dimetoxyantraxen
trong hexan dugc didu ché dén néng d6 5 mmol/L va duoc bd sung vao diezen, xang
hoic hexan dé tao ra cic mau diezen duoc danh dau (116ng do 2-etyl-9,10-
dimetoxyantraxen: 1uM, 2,5uM, 5uM, 10uM, 20uM, 25uM, 50uM, 100uM, 200uM,
500uM, 1 mM), cadc miu xing dwoc danh diu (ndng do 2-etyl-9,10-dimetoxyantraxen:
SuM, 10pM, 20uM, 50pM, 100uM, 200pM, 500uM, 1 mM) va cdc mau hexan duoc
danh dau (ndng do 2-etyl-9,10-dimetoxyanthraxen: 50uM, 100pM, 200uM, 500uM, 1
mM).

III. Céc két qua

Cac mau diezen dugc danh dau, xang duoc danh dau va hexan duoc danh diu
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duoc phan tich bang cach ion hoa laze & cac budc song khéc nhau — phép do khéi phd sir
dung phuong phap duge md ta & muc La duoc thuc hién trén thiét bi duoc mo ta & muc
La (xem vi du, cc hinh v& Fig.la — 1d), ciing nhu bing céch ion hoa laze & 355 nm —
phép do phd d6 linh dong ion st dung phuong phap dugc mo ta ¢ muc I.b duoc thuc hién
trén thiét bi duogc md td & muc L.b (xem vi dy, c4c hinh vé Fig.2a — 2¢).

Fig.1a minh hoa khdi phé ctia ché phim diezen chtra chét danh déu héa hoc 2-
etyl-9,10-dimetoxy-antraxen thu duoc bing céch ion héa laze ¢ 308 nm (mat do nang
luong xung 0,30 mJ/mm?) két hop vé6i phép do khdi pho. Bé giam tap chét cua may do
khéi phd, ché phdm diezen theo sang ché da dwoc pha lodng trong hexan (1 : 100, thé
tich/thé tich) trude khi phén tich. Sau khi pha loang, ndng d6 ctia chit danh déu hoa hoc
trong mau 1a 250 nM. Dinh tuong mg véi ion (M") ctia chat danh ddu hoa hoc 2-etyl-
9,10-dimetoxy-antraxen (m/z 1a 266) duoc biéu thi béng dau “*”. Nhu dugc xac nhéin
bang phd cta phép do khéi phé, chét danh diu hoa hoc 2-etyl-9, 10-dimetoxy-antraxen ¢
wu diém 1a duoc ion hoa c6 chon loc béng cach ion hoa laze ¢ 308 nm (mat d6 nang
luong xung 0,30 mJ/mm?) thé hién cudng do cao nhat trong pho cua phép do khéi phd.
Do d6, ngay ca khi duoc st dung & néng d6 thip dé danh dau hydrocacbon dau mo, chat
danh déu hoa hoc 2-etyl-9,10-dimetoxy-antraxen dé dang phat hién va xac dinh.

Fig.1b minh hoa khéi phd cta ché phim diezen chira chat dénh d4u hoa hoc 2-
etyl-9,10-dimetoxy-antraxen thu dwgc bing cach ion hoa laze ¢ 337 nm (mat do nang
luong xung 0,05 mJ/mm?) két hop véi phép do khdi pho. Dé giam tap chét cua may do
khéi phé, ché pham diezen theo sang ché duoc pha lodng trong hexan (1 : 100, thé
tich/thé tich) trudc khi phan tich. Sau khi pha loang, nong d6 cia chit danh ddu hoa hoc
trong mau 13 250 nM. Pinh tuong tmg véi ion (M) ctua chit danh dau héa hoc 2-etyl-
9,10-dimetoxy-antraxen (m/z la 266) duoc biéu thi bai “*”. Nhu duoc xéc nhan bang phd
ctia phép do khéi phd, chit danh ddu hoa hoc 2-etyl-9,10-dimetoxy-antraxen c¢6 wu diém
la duogc ion hoéa c6 chon loc béng cach ion hoa laze ¢ 337 nm (mdt d6 nang luong xung
0,05 mJ/mm?) thé hién cuong do cao nhét trong pho ctia phép do khéi phd. Do dé, ngay
cé khi duoc sir dung ¢ ndng do thdp dé danh diu hydrocacbon dau mo, chit danh ddu
héa hoc 2-etyl-9,10-dimetoxy-antraxen dé dang phat hién va xac dinh.

Fig.lc minh hoa khéi phd ciia ché phim diezen chtra chét danh déu hoéa hoc 2-
etyl-9,10-dimetoxy-antraxen thu duoc béng cach ion hoa laze ¢ 355 nm (mat d6 ning
luong xung 0,63 mJ/mm?) két hop véi phép do khéi phd. Bé giam tap chét cua may do
khéi phd, ché phim diezen theo sang ché duoc pha lodng trong hexan (1 : 100, thé
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tich/thé tich) trude khi phén tich. Sau khi pha lodng, ndng d6 cua chét danh déu héa hoc
trong mau 1a 250 nM. Pinh twong tmg véi ion (M*) cua chit danh ddu hoa hoc 2-etyl-
9,10-dimetoxy-antraxen (m/z 1a 266) duoc biéu thi boi “*”. Nhu duoc xac nhan bang phd
ctia phép do khédi phd, chat danh diu 2-etyl-9,10-dimetoxy-antraxen c¢é uu diém 1a duoc
ion hoa c¢6 chon loc béng cach ion héa laze ¢ 355 nm (mét d6 nang luong xung 0,63
mJ/mm?) thé hién cudng d6 cao nhit trong phé ctia phép do khéi phd. Do d6, ngay ca khi
dugc st dung & néng do thép dé danh dau hydrocacbon dau mo, chit d4nh diu hoa hoc
2-etyl-9,10-dimetoxy-antraxen dé dang phét hién va xac dinh.

Fig.1d minh hoa su bién d6i cudng d6 cta dinh twong Umg voi ion phan tir (M)
ctia chit danh d4u hoa hoc 2-etyl-9,10-dimetoxy-antraxen voi nong do chit danh dau hoa
hoc twong tng trong ché pham xing, ché phdm diezen va ché pham hexan. Céc ché phim
chra chat danh ddu hoa hoc 2-etyl-9,10-dimetoxy-antraxen & cdc nong d6 khac nhau
dugc phén tich bang cach ion hoa laze & 355 nm (mat do nang luong xung 0,63 mJ/mm?)
két hop v6i phép do khdi phd. Dé giam tap chét ciia may do khéi phd. cac ché pham
diezen theo sang ché duoc pha lofing trong hexan (1 : 100, thé tich/thé tich) trude khi
phén tich. Nhu dugc x4c nhan trén Fig.1d, chit d4nh du hoa hoc 2-etyl-9,10-dimetoxy-
antraxen d& dang phat hién, x4c dinh va dinh luong duoc ngay ca & ndng do thap 1pM
bang cach ion hoa laze & 355 nm (mat do nang luong xung 0,63 mJ/mm?) két hop véi
phép do khéi phd. -

Fig.2a minh hoa phé d6 linh dong ion dwoc xép chéng ctia ché phém diezen chira
chit d4nh diu hoa hoc 2-etyl-9,10-dimetoxy-antraxen (pho mau den) va cua diezen
khong dugc danh diu twrong tmg (phd mau xam) thu duoc bang cach ion héa laze & 355
nm (mét d6 nang luong xung 0,63 mJ/mm?) két hop véi phép do phé do linh dong ion
(khi tha troi: heli; luu lwong: 200 ml/phut; dién 4p ng tha trdi: 2,5 kV). Ca hai ché phém
diezen chira chit danh ddu hoa hoc va diezen khéng duoc ddnh dau duoc pha lodng trong
hexan (1 : 100, thé tich/thé tich) trudc khi phan tich dé gidm tap chat ciia may do phd.
Sau khi pha lodng, ndng do ctia chit d4nh diu hoa hoc trong mau 1a 10uM. Chéat ddnh
diu hoa hoc 2-etyl-9,10-dimetoxy-antraxen khac biét & chd thoi gian tha tr6i khoang 7,0
ms. Nhu duoc thé hién trén Fig.2a, do diezen tao ra tiéng on xung quanh khong déng ké
khi chiu sy ion héa laze ¢ 355 nm méat d6 ning lugng xung 0,63 mJ/mm?) két hop véi
phép do phd d6 linh dong ion, chit danh ddu héa hoc 2-etyl-9,10-dimetoxy-antraxen dé
dang phat hién va x4c dinh ngay ca ¢ nong do thdp 1 mM trong ché pham diezen.

Fig.2b minh hoa phé d6 linh dong ion dugc xép chong cuia ché pham xdng chira
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chit danh ddu hoa hoc 2-etyl-9,10-dimetoxy-antraxen (phé mau den) va cla xdng khong
dugc danh dau tuwong tng (phd mau xam) thu duoc bang cach ion hoa laze & 355 nm
(m4t d6 nang luong xung 0,63 mJ/mm?) két hop véi phép do phd do linh dong ion (khi
tha troi: heli; luu lwong: 200 ml/phut; dién 4p dng tha troi: 2,5 kV). Ca hai ché phim
xang chira chit danh déu hoa hoc va xang khong dugc danh dau duoc pha lodng trong
hexan (1 : 100; thé tich/thé tich) trudc khi phan tich dé gidm tap chat cia may do phd.
Sau khi pha loing, ndng d6 cua chit danh diu héa hoc trong mau la 10uM. Chat danh
ddu hoa hoc 2-etyl-9,10-dimetoxy-antraxen khéc biét ¢ chd thoi gian tha trdi khoang 7,0
ms. Nhu duge xéc nhan trén Fig.2b, xing tao ra tiéng on xung quanh khong dang ké khi
chiu sy ion hoéa laze ¢ 355 nm (mét d6 ning luong xung 0,63 mJ/mm?) ké hop véi phép
do pho d6 linh dong ion, va do @6, chat danh diu hoa hoc 2-etyl-9,10-dimetoxy-antraxen
c6 thé d& dang duoc phat hién va xé4c dinh ngay ca ¢ nong d6 thap 1 mM trong ché phim
xang.

Fig.2c minh hoa su bién ddi cudng d6 cta dinh thoi gian tha troi twong tng v6i
chat danh diu héa hoc 2-etyl-9,10-dimetoxy-antraxen véi nong do cua chat danh diu hoa
hoc twong Umg trong ché phim xing, ché phim diezen va ché phdm hexan. Céc ché pham
chtra chat dénh diu hoa hoc dugc phén tich béng cach ion hoa laze ¢ 355 nm (méat do
nang luong xung 0,63 mJ/mm?) két hop véi phép do phd d6 linh dong ion (khi tha troi:
heli; uu lwong: 200 ml/phut; dién ap 6ng tha troi: 2,5 kV). Bé giam tap chit clia may do
phd, cc ché phdm diezen va xing theo sang ché duoc pha lodng trong hexan dén 1 : 100
(thé tich/thé tich) trude khi phén tich. D6 tuyén tinh hoan hao va su phil chong cua ba
duong cong hiéu chinh ching minh chit danh ddu héa hoc 2-etyl-9,10-dimetoxy-
antraxen 1a phtt hop dé déanh diu nhiéu hydrocacbon dau mo, bao gdm diezen va xang.
Chét danh diu hoa hoc 2-etyl-9,10-dimetoxy-antraxen c¢6 uu diém 1a dwoc ion héa ¢
chon loc khi ion héé laze ¢ 355 nm (mat d6 nang lwgng xung 0,63 mJ/mm?). Do d6, ngay
ca cac néng do thép ctia chit danh diu hoa hoc cling ¢o thé phat hién, xac dinh va dinh
luong duoc trong cic hydrocacbon dau mo phure hé béng cach két hop su ion hoa cb

man - 1A

chan lan lama 2248 S SR Iy A AA TN 1 an :
VUYL IOV ddazb U 000 1 VO PIICp Ao pino do nni dong 101.

25



48841 26/32

YEU CAUBAO HO
1. Ché pham hydrocacbon diu mé bao gbm:
hydrocacbon diu mo; va
it nhét mot chit danh diu hoa hoc ¢6 cong thire chung (I) duoc tron déu véi

hydrocacbon dau mo

RQ R‘l 0 R1
R8 R2
R’ R3
RS RS R4
@

trong d6 hai trong sb céc gbc R' — R doc 1ap véi nhau duoc chon tir Ci-Ca-
alkoxy, va tdm trong s cac gbc R' — R! ddc lap v6i nhau duoc chon tir nhém gdm ¢6
hydro va C1-Cy-alkyl.
2. Ché pham theo diém 1, trong d6 it nhat mot chit danh diu héa hoc ¢ cong thirc chung
(I) c6 ndng d6 it nhat 1M,

3. Ché pham theo diém 1 hodc diém 2, trong d6 it nhét mot chit danh diu hoa hoc c6

cong thure chung (II):
R® OR™ R
R R?
R7 R3
R6 OR‘IQ R4
ey

trong d6 cac gbe R — R* va R® — RY dc 1ap voi nhau duge chon tir nhom g0m ¢6
hydro va C1-Cs-alkyl, va cac goc R va R' déc 1ap vi nhau duoce chon tir C1-Ca-alkyl.
4. Ché phim theo diém 3, trong d6 cac gbc RS — R? 1 hydro.
5. Ché phidm theo diém 3, trong d6 cac gbe R' — R* va R® — R? doc 1ap véi nhau duoc
chon tir C1-Cy-alkyl.
6. Ché pham theo diém 3, trong d6 cac gbec R! — R* va R® — R? Ia hydro.
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7. Ché pham theo diém bét ky trong s6 cac diém 1, diém 2 va diém 3, trong d6 it nhat
mdt chat danh dau hoa hoc c6 cong thirc chung (1II):

OR‘I‘]

oo
OR™
(IIT)
trong d6 gbéc R? duoc chon t& nhom gbm c¢6 hydro va

Ci-Cs-alkyl, va cac gbe R va R'? d@6c 1ap v6i nhau duoc chon tir C1-Cy-alkyl.
8. Ché pham theo diém bt ky trong s cac diém tir diém 3 dén diém 7, trong d6 cac gbe
R va R'? 13 giéng nhau.
9. Ché pham theo diém bét ky trong s6 cic diém tir diém 1 dén diém 8, trong d6
hydrocacbon ddu mé duogc chon tir dau tho, dau boi tron, diu phanh, xang, nhién liéu
diezen, dau hda, nhién liéu phan luc, diu dét 10 va dau nhién liéu nang.
10. Phuong phép ddnh ddu hydrocacbon diu mé, trong d6 phuong phép nay bao gébm

viée bd sung vao va tron déu voi hydrocacbon dau mé it nhat mot chat danh ddu hoa hoc

c6 cong thire chung (1)

R9 R1 0 R1
R8 R2
R’ = R3
R6 R® R*
€))

trong d6 hai trong sé cdc gbc R! — R1° doc lap v6i nhau duoc chon tr Cp-Cy-
alkoxy, va tam trong s6 cac géc R! — R'® dgc 1ap véi nhau duoc chon tir nhom gdm c6
hydro va C;-Cs-alkyl.
11. Phuong phép theo diém 10, trong d6 {t nhat mot chat danh diu hoa hoc ¢6 cong thirc
chung (1),
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R9 OR’H R']

RS R?
R? RS
R6 OR’IZ R4
a1y

trong d6 céc goe R — R* va R® — R? dc 1ap v6i nhau duge chon tir nhém gdm co
hydro va Ci-Cs-alkyl, va cdc gbe R!! va R'? dc 1ap v6i nhau duoc chon tir C1-Ca-alkyl.
12. Phuwong phép theo diém 10 hodc didm 11, trong d6 it nhat mot chat danh diu hoa hoc
c6 cong thtre chung (I11)

OR‘H

R2

OR"?
(III)

trong d6 gbc R? duwoc chon t& nhém gbm  ¢b hydro va
Ci-Cs-alkyl, va cac goe R va R' dgc 14p v6i nhau duoce chon tir Ci-Cy-alkyl.
13. Phuong phép theo diém bat ky trong s§ cac diém tir diém 10 dén diém 12, trong d6
céc gbe R va R™ 1a gidng nhau.
14. Phuong phép theo diém bét ky trong s cac diém tir diém 10 dén didm 13, trong d6
hydrocacbon dau mo duoc chon tir dau thd, dau boi tron, dau phanh, xdng, nhién liéu

diezen, dau hoa, nhién liéu phan luc, dau dot 10 va dau nhién liéu ning.
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