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Linh vuc ky thuat dwoc dé cap
Sang ché & cap dén quy trinh loai bé axit naphtenic tir diu tho va céc san pham

chung cét tir dau thd.

Tinh trang k¥ thuit ciia sang ché

Axit naphtenic 1a axit cacboxylic dugc tim thiy trong dau thd va cac loai san phdm
chung cét tir ddu thd khic nhau trong viéc tinh ché dau tho. Thuat nglr “cac axit
naphtenic” bao gdm phan 16n céc hop chét ctia axit cacboxylic gdm mdt hogc nhiéu vong
xycloalkyl va c¢6 trong lwong phan tir trong khoang tir 120 dén hon 700. Phan 16n axit
naphtenic dugc tim thdy trong dau thd va céc san phim chung ct tir ddu thd c6 khung
cacbon bao gdm 9 dén 20 nguyén tr cacbon va vong xyclopentyl 1a cdu tric vong
xycloalkyl chiém wu thé, mic du cac vong xycloalkyl, ching han nhu vong xyclohexyl va
vong xycloheptyl c6 thé ¢6 mat vai sd lugng dang ké.

Su ¢6 mit cia cac tap chét ¢ d(f)\ axit trong diu tho va cac san phﬁm chung ct tir
dau tho giy ra sy dn mon cua duong 6ng dan va thiét bi chung cét & nhiét dd cao su dung
trong nha may loc diu (16n hon 200°C), va dau thd va céc san phém chung cét tir dau thd
c6 axit c6 gid tri thdp hon so voi dAu thd va céc san pham chung ct tir dau thd c6 d axit
thap. Vi vay, doi hoi can c6 cac quy trinh hiéu qua dé 1am giam bot dd axit cua naphtenic
trong dau tho va cac san phim chung cét tir du tho.

D§ axit ctia diu thd va céc san phdm chung cAt tir dau thé dugce dénh gid thong qua
Chi s Axit Toan phan (TAN - Total Acid Number) pht hop véi ASTM DO0664
(American Society for Testing and Materials — Hiép hoi vt liéu va thir nghiém Hoa ky,
quy trinh thir D0664). Chi s6 axit toan phan 1a lugng miligram kali hydroxyl can dé trung
hoa axit trong mot gram dau, voi gia tri du 0,5mg KOH/g 1a biéu thi cua 4o axit cao. Cac
gia tri TAN dién hinh cho d6 axit ciia dau tho va cc san phadm chung cAt tir ddu thd trong
khoang tu 0,5 dén 40mg KOH/g, trong khi cdc sin phdm chung cAt phan doan cé axit
chéng han nhu dau lira ¢6 thé c6 gia tri TAN trong khoang, vi du nhu, 0,5 dén 0,8mg
KOH/g.
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Cac quy trinh khtr axit khéac nhau tir dAu tho va cc san phdm chung cht tir dau
tho da duoc biét dén. Trong quy trinh khir axit thuong, mot chét kiém ching han nhu
dung dich Natri hydroxit hodc dung dich Kali hydroxit dugc tiép xtc voi dau dé trung
hoa bét ky axit ndo c6 mit. San phdm ctia phan tng 12 pha dung dich gdm nuée, va
mudi kim loai kiém. Pha dung dich nay phai bi loai bo tir diu d3 khir axit trude khi ddu
c6 thé duoc st dung hodc dem ban. Theo US 4,199,440, mot vAn dé phat sinh trong
hop chét kim loai kiém 14 hydrocacbon c6 tinh chit hoa hoc twong ti xa bdng va c6 xu
hudéng nhil héa, va cac pha dung dich. Nhii twong nay lam can trd dén sy chia tich mot
cach hiéu qué ctia diu da khit axit va pha dung dich.

Vi du khac v& quy trinh khtt axit cla diu tho duge md ta trong Cong bd don
quéc té s& WO 00/46322. Trong don niy, du thd duge tiép xic voi dung méi phan
cuc (vi du, metanol), sao cho it nhét mot ph?m cua axit trong dAu dugce chiét vao dung
mdi nhu mot pha chiét. Sau d6 pha chiét nay duoc tach ra khéi dau. Tuy nhién, mot
vén d& véi quy trinh nay 1a mot lugng nhét dinh c4c tap chit chira axit chua dugc chiét
vao dung mdi. Vén dé nira 12 phan bd axit gitta pha du va chiét doi héi luong 16n
dung modi phén cyc va vigc chiét phai 13p di 1ap lai dé lam giam bot do axit trong dau
t6i muc c6 thé chdp nhan dugc. Pidu ndy giy ra sy bét 1oi nita 12 lugng 16n dung moi

phén cuc phai dugc hoan nguyén d8 tai st dung lai giai doan chiét.

Mot khia canh ciia sang ché dua trén phét hién rang cac chét léng ion dugc
chon cu thé co thé duge st dung dé loai bo axit naphtenic tu diu thé va cac san phém
chung cit tir dau thd c6 hiéu qua hon céc quy trinh khir axit d& biét.

Chét 16ng ion 14 loai hop chdt méi da duge phat trién trong vai nim qua. Thuét
ngit “chét léng ion” nhu dugc st dung & day noi dén mot dung dich c6 kha ning dugc
san xuat bai lam tan mudi, va khi dugc san xuit nhu vay, nd chi bao gém ion. Mot
chét 16ng ion ¢o thé dugc tao thanh tir mot chét ddng nhit bao gdbm mot loai cation va
mot loai anion, va no co thé bao g61n mot hodc nhidu hon mét loai cation vi/hodc mot
hodc nhiéu hon mot loai anion. Vi vy, mot chét 16ng ion co thé bao gém mot hodc
nhiéu hon mdt loai cation va mdt loai anion. Mot chét 16ng ion c6 thé bao gbm mot
loai cation va mdt hodc nhiéu hon mdot loai anion. Hon nita, mot chét long ion cd thé
bao gém nhiéu loai cation va nhiéu loai anion.

Thuét ngir “chat 16ng ion” bao gbm cac hop chét c6 diém néng chiy cao va hop

chét c6 diém néng chay thap, vi du & nhiét do phong hogc thip hon. Do d6, nhiéu chét
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16ng ion ¢6 diém néng chay thap hon 200°C, tot hon 1a 150°C, dic biét dusi 100°C,
xung quanh nhiét dd phong (nhu trong khoang 15°C dén 30°C), hodc tham chi duéi
0°C. Chét 16ng ion c6 didm nong chay dudi khoang 30°C thudng dugc dé cap dén nhu
“chit 16ng ion & nhiét do phong” va thudng dugc chuyén hoa tir mudi hitu co ¢ cac
cation di vong chtra nito, ching han nhu cac cation imidazoli va pyridini. Trong chit
long ion ¢ nhiét dO phong, chu tric clia cation va anion ngan can sy hinh thanh céu
trtc tinh thé c6 tha ty, va vi thé mudi 13 chét 16ng & nhiét do phong.

Chét 16ng ion dugc biét dén rong rai nhu cac dung méi, do ap suit hoi khong
dang ké, on dinh nhiét, tinh dé bbc chay thip va co kha ning hoan nguyén lam ching
than thién véi moi trudong. Do ) lugng 16n céac két hgp cua anion/cation ¢ s&n, co thé
didu chinh cac tinh chit vét Iy cua chét 1ong ion (vi du diém néng chay, ty trong, do
nhé’t; va tinh d& tron 13n véi nuée hode dung méi hiru co) dé phit hop véi cac yéu ciu
ctia mot ing dung cu thé.

Theo US 2003/0085156 chét 16ng ion c6 thé duge sit dung trong viéc loai bo
cac hop chét cta luu huynh, chéng han nhu mecaptan, cac hop chit ctia luu huynh, cac
hop chét khong chira luu huynh, thiophenyl, benzothiophenyl va dibenzothiophenyl, tir
cac nguyén li€u hydrocacbon bing cach nguoc dong tiép xuc gitta mot dong
hydrocacbon va mot chét 16ng ion. Trong vi du dugc bdc 19, mdt lugng 16n chét long
ion dugc yéu cau, vi du, 2ml chét 16ng ion cho 2ml hydrocacbon, tirc 1a ty 1& 1:1.

Theo US 2006/0070919 lién quan dén xtr ly cac dong tdng hop Fischer-Tropsch
va cu thé 1a cac loai rugu va axit tao thanh trong thoi gian phan ung. Twong ty véi US
2003/0085156, mdt lugng 16n chét 16ng ion dugc yéu cAu, vi dy, 2ml chit 16ng ion cho
4ml hydfocacbon, dé co duogc két qua kha quan.

D& dang thdy rang s6 luong 16n nhu vay 1a khong thuc té cho tng dung thuong

mai, va qua thyc la ton kém d€ van hanh.

Ban chit ky thuit ciia sing ché
Muc dich cua sang ché dé xudt quy trinh loai bé axit hitu co tir dau thd va/hodic
san phim chung cét tir dau tho chira axit hitu co bao gbm cac bude:
(1) cho diu tho va/hodc san phidm chung cit tir dau thd chira axit hitu co tiép
xUc vGi chit long ion kiém dugc tao nén c6 anion kiém dugc chon tir

alkylcacbonat hodc hydro cacbonat trong do chét 16ng ion va diu thd
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va/hodc cac san phdm chung cét tir ddu tho dugce cho tiép xtc theo ty 1€ khi
lugng tir 16n hon 1:40; va

(ii)  thu dau thd va/hodc san phdm chung cit tir ddu thd c6 do axit giam dugc
tach ra tir chét 16ng ion kiém dugc tao nén.

Ngoai ra, sang ché ciing dé xudt dau thd va/hodc san pham chung cét tir dau tho
duge san xudt boi quy trinh nay.

MG ta chi tiét cAc phwong 4n thwe hién sing ché

Céc tac gia da thay rang st dung chét 16ng ion kiém c6 anion kiém duogc chon
tlr alkylcacbonat hodc hydrocacbonat cho phép diu thd/san phdm chung cét tir dau tho
duge xir Iy hiéu qua hon, ty 1¢ khéi luong cua chit 16ng ion kiém trén ddu thd/san
pham chung cAt tir dAu thd cao hon 1:40 c6 thé dugc st dung.

Vi du céc axit hitu co ¢6 thé c6 mit trong dau tho/cac san phdm chung cét tir
dau thd bao gdm axit phenolic, axit chira luu huynh, va thong thuong nhit 13 axit
naphtenic. Tét hon 13, quy trinh cta sang ché 1a dé loai bé axit naphtenic.

Quy trinh theo sang ché c6 hiéu qua tai cac ty 1& khéi lugng cia chit 1éng ion
trén diu thd va/hodc cac san phém chung cht tir ddu thd t&i 1:200, va 1:300, va thim
chi 16n hon 1:300.

Chét 16ng ion va dau thd va/hodc céc san phdm chung cét tir d4u thd c6 thé tiép
xuc theo ty 1€ khéi lugng tir 1:850, va tir 1:100, va cling tir 1:150.

Theo phuong an uu tién clua sang ché, ion kiém dugc chon tir alkylcacbonat.
Tét hon nita nhém alkyl c¢6 thé 1a mach thang hodc mach nhanh, va/hodc bd sung co6
thd duge thé hodc khong duge thé.

Theo mdt phuong an vu tién cia sang ché, nhom alkyl 1a nhém khong dugce thé.

Theo mot phuong én uwu tién khac cua sang ché, alkyl 1a nhém mach khong
mach nhénh.

Theo mot phuong an uu tién nita cia sang ché, alkyl 12 nhém khong duoc thé
va khong mach nhéanh. |

Theo cac phuong an cua sang ché, nhom alkyl c6 thé co tir 1 dén 30 nguyén tir
cacbon, t6t nhét 1a tir 1 d¢én 20 nguyén it cacbon, va t6t hon nita 1 tir 1 dén 10 nguyén
tr cacbon.

Cac nhom alkyl cé thé dugc chon tir mot hoic nhiéu metyl, etyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, nonyl va/hodc dexyl.
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Dic biét tbt hon 1a metyl, etyl, propyl, butyl va pentyl.

Theo mdt phuong an wu tién khac cac nhom alkyl duge chon tir metyl va etyl.

Cin duoc hiéu ring cac nhom alkyl mach nhanh ching han nhu iso-propyl, iso-
butyl, sec-butyl va/hodc tert-butyl cling ¢ thé dugc sir dung.

Nén phu hop dé su dung theo séng ché ¢6 thé dugce chon tir silic oxit, nhom
oxit, cacbon, ziricon oxit, nhdm oxit-silic oxit, hodc zeolit. Tt hon 13, nén 1a silic oxit.

Céac quy trinh tao nén cho mot chét l16ng ion trén mat vat li€u nén da dugc biét
dén trong linh vuc k¥ thuét nay, chéng han nhu, trong Patent My s6 US 2002/0169071,
US 2002/0198100 va US 2008/0306319. Pién hinh 13, cht 16ng ion kiém c6 thé dugc
hép phu vat ly hodc hép phu hoa hoc trén vét liéu nén, tét hon 1a hép phu héa hoc. Céc
chét long ion cling c6 thé lién két hoa tri véi vat lidu nén nhu md ta chi tiét hon nita
duéi day.

Theo quy trinh cua sang ché, chét 16ng ion c6 thé dugc hép phu trén nén theo ty
16 khdi luong chét 1ong ion/nén trong khoang tir 10:1 dén 1:10, t5t hon 1a theo ty 1&
khéi lwong chét 16ng ion/nén tir 1:2 dén 2:1.

Theo mot khia canh khac, sang ché @& xuét quy trinh loai bo axit hitu co nhu da
md t trén ddy, t6t hon 14 axit naphtenic, tir dau tho va/hodc cac san phdm chung cét tir
dAu thd chira cac axit hitu co, bao gém cac budc:

(1) cho dau thd va/hodc san phdm chung cét tir déu tho chira cac axit hitu co
tiép xtc voi chét long ion kiém c6 anion kiém dugc chon tir akylcacbonat
(nhu md ta trén) va hydrocacbonat, va trong do chit 1ong ion va dau thd
va/hodc san phidm chung cat tir diu thd dugc tiép xuc theo ty 18 khéi luong
trong khoang tr hon 1:40; va

(ii)  thu diu thdé va/hodc san pham chung cét tir ddu thd c6 do axit giam duogc
tach ra tir nén cta chit 1ong ion kiém dugc tao nén.

Theo khia canh khéc, ty 16 khdi luong cta chit léng ion kiém véi dau tho
va/hodc san phdm chung cét tir dau thd c6 thé 1én t6i 1:100, va 1:125, va thim chi téi
1:150. Chét 16ng ion va dau thd va/hodc san phim chung cét tir dau tho c6 thé tiép xtic
theo ty 1€ khéi lugng tir 1:50, va tir 1:75, va ciing tu 1:100.

Quy trinh cta sang ché nhu duge md ta & day 1a thu dugc dau tho/cac san phdm

chung cét tir dau tho co gia tri TAN nhé hon 0,25 mg/g, t6t hon 12 nho hon 0,2 mg/g,
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tdt hon nita 1a nhoé hon 0,1 mg/g, van tbt hon nita 12 nhd hon 0,075 mg/g va tdt nhét 1a
nho hon 0,05mg/g.

Theo khia canh khac, chit 16ng ion kiém tét hon 12 ¢6 diém néng chay thdp hon
150°C va tét hon nita 13 thip hon 100°C. Theo céch ty chon, mdt ion c6 diém nong
chay cao, nghia 1a 16n hon 20°C, t6t hon 1 16n hon 100°C va tét hon nita 1a 16n hon
150°C c6 thé duoc st dung khi cho tiép xtic mot chit 1ong ion rin véi dau tho/san
pham chung ct tir dau tho.

Trong quy trinh cta sang ché, chit 16ng ion kiém c6 thé chira mdt cation dugc
chon hodc thu dugc tir nhém bao géln: amoni, azaanuleni, azathiazoli, benzimidazoli,
benzofurani, benzotriazoli, boroli, xinolini, diazabixyclodexeni, diazabixyclononeni,
diazabixyclo-undexeni, dithiazoli, furani, imidazoli, indazoli, indolini, indoli,
morpholini, oxaboroli, oxaphospholi, oxazini, oxazoli, iso-oxazoli, oxothiazoli,
pentazoli, phospholi, phosphoni, phtalazini, piperazini, piperidini, pyrani, pyrazini,
pyrazoli, pyridazini, pyridini, pyrimidini, pyrolidini, pyroli, quinazolini, quinolini, iso-
quinolini, quinoxalini, selenozoli, sulfoni, tetrazoli, iso-thiadiazoli, thiazini, thiazoli,
thiopheni, triazadexeni, triazini, triazoli, va iso-triazoli.

Theo mot phuong an cua sang ché, cation c6 the duoc chon tir nhém bao gom:

o -y —
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Y
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trong d6: mdi nhém R?, Rb, R¢, RY, R¢, Rf va Re doc 1ap dugce chon tir hydro, nhém
alkyl mach théng hodc mach nhanh C; dén Cso, nhém xycloalkyl Cs dén Cs, hoic
nhém aryl Cs dén Cio, trong d6 nhom alkyl, xycloalkyl hodc aryl nay khong dugce thé
hodc duge thé bang mot dén ba nhém dugc chon tir: alkoxy Ci dén Cs, alkoxyalkoxy
C, dén Cpa, xycloalkyl Cs dén Cg, aryl Ce dén Cio, -CN, -OH, -SH, - NO, aryl Cs dén
Cio va alkaryl C7 dén Cio, -COnalkyl(C1 dén Cs), - OC(O)alkyl(Ci dén Cs), hogc hai
nhom bat k¥ trong s6 RY, R°, RY, Re va Rf lién két v6i cac nguyén tir cacbon lién ke tao
thanh chudi metylen - (CHz)q- trong d6 q 1a tir 3 dén 6.

Tt hon 13, R%, Rb, RS, RY, R, Rf va R& duoc chon ddc 1ap nhém alkyl mach
thang hodc mach nhanh tir C dén Cao, nhom xycloalkyl tir C3 dén Cs, hodc nhém aryl
Cs, trong d6 cac nhom alkyl, xycloalkyl hodc aryl da néu khong dugc thé hodic c6 thé
duoc thé boi 1 dén 3 nhc’)ml duge chon tir: alkoxy Ci dén Cs, alkoxyalkoxy Cs dén Cn,
xycloalkyl C; dén Cs, aryl Cs dén Cio, -CN, -OH, -SH, - NOy, -CO»alkyl(Ci dén Cs), -
OC(0)alkyl(C; dén Ce), aryl Ce dén Cio va alkaryl C7 dén Cio, va trong d6 mot trong
nhitng R?, R°, RY, R¢, Rfva Re ciing ¢6 thé 14 hydro.
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R® t6t hon 1a dugc chon tir alkyl C; dén C3o mach théng hodc mach nhénh, tbt
hon 14 alkyl mach thing hosic mach nhénh tir C, dén Cao, tot hon nita 13, alkyl mach
théng hodc mach nhéanh tur C; dén Cio, va tbt nhit 1a R* dugc chon tir etyl, n-butyl, n-
hexyl va n-octyl. Céac vi du nita bao gém, trong d6 R* dugc chon tir metyl, etyl, n-
propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-dexyl, n-undexyl, n-
dodexyl, n-tridexyl, n-tetradexyl, n-pentadexyl, n-hexadexyl, n-heptadexyl va n-
octadexyl.

Trong cac cation chira nhdm R&, R# t6t hon 1a dwgc chon tir alkyl mach thing
hodc mach nhanh tir C, dén Cio, tét hon nira 13, alkyl mach théng hodc mach nhanh tir
Ci dén Cs, va tét nhit 12 R® 1a nhém metyl.

Trong cac cation chira cd nhém R? va nhom RE, R? va R# mdi nhém tét hon 1a
doc 1dp dugc chon tu alkyl mach théng hoac mach nhanh tir C; dén C30, va mot trong
R? va Ré& cling c6 thé 1a hydro. Tét hon nira 13, mot trong s6 R? va Ré c6 thé dugc chon
tir alkyl mach thing hodc mach nhanh tir C, dén Cao, tot hon nita 13 alkyl mach thing
hodc mach nhéanh tu C; dén Cio, va tot nhét 1a alkyl mach théng hodc mach nhéanh tir
C4 dén Cs, va nhom con lai trong R? va R& ¢ thé duoc chon tir alkyl mach théng hoac
mach nhanh tr C, dén Cio, tt hon nira 13, alkyl mach théng hodc mach nhanh tir Cy
dén Cs, va tot nhét 1 mot nhém metyl. Theo phuong an uu tién khac cia séng ché,
mdi R? va R& ¢6 thé dugc chon mdt cach doc 1ap, khi c6 mat, tir alkyl mach théng hoédc
mach nhanh tir C; dén Cso va alkoxyalkyl tir C1 dén Cis.

Theo mdt phuong 4n khéc ctua sang ché, cation c6 thé dugce chon tir nhom bao
gbm:

[NRHR)R)RY], [PRHR)R)R], va [SRHRIR)],
trong d6: R?, R®, R® va RY nhu dinh nghia & trén.
Tt hon 1a cation duogc chon tir:
[INRHR")R)RI)T,
trong d6: R?, R®, R® va R4 14 mdi nhém doc 1ap duge chon tr alkyl tir C, dén Cg, bao
gbm alkyl Ca, C4 va Cs.

Trong quy trinh ciia sang ché, thuét ngit “diu thd hoic sin phidm chung cét tir
dau thd” ngu y bao gdm khi diu hoa thd héa 16ng, xang, khi dau, ddu mé, dau Ita, diu
diezen, diu madut, nhién liéu phan luc, dau sudi dung cho gia dinh, diu bdi tron hodc

dau parafin, hodc hén hop cta chung.
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Trong quy trinh clua sang ché, chit 1ong ion kiém c6 thé chtra thém mot cation

kiém c6 cong thuc:

Cat™-(Z-Bas)a

trong do: Cat™ 1a gdc tich dién duong;
Bas 14 gdc bazo;
Z 1a lién két hoa tri ndi Cat* va Bas, hodc 1a mot nhém lién két hoa tri I1;
va n 1a mot s6 nguyén tir 1 dén 3, va tdt nhitnla 1.

Thich hop 14, Bas bao g@‘)m it nhét mot nito kiém, phospho, luu huynh, hodc
nguyén tr oxy, tt hon 14, it nhat mot nguyén tir nito kiém.

Bas c6 thé bao gdm mdt hé nhan di vong bao gdbm mdt nguyén tir nito kiém,
mot pyrolidin hodc mdt vong pyrolidin.

Tét hon 13, Bas duoc chon tir -N(R)(R2), -P(R)(R?) va -S(R%). Bas ciing c6 thé
14 -O(R®). Thich hgp 1a, R va R? doc lap dugc chon tir hydro, alkyl mach thing hodc
mach nhanh, xycloalkyl, aryl va aryl dugc thé, hoic, trong trudng hop 1a nhom -
N(R')(R2), R! va R? ciing v6i nguyén tir nito ndm gitra tao thinh mot phén ciia mot di
vong. Thich hop 1a R® dugc chon tir alkyl mach thing hodc mach nhanh, xycolalkyl,
aryl va aryl duoc thé.

Tét hon 1a R, R? va R’ duoc chon tir metyl, etyl, n-propyl, isopropyl, n-butyl,
iso-butyl, tert-butyl, n-pentyl, n-hexyl, xyclohexyl, benzyl va phenyl hodc, trong
trudng hop 1a nhém -N(R')(R?), R! va R? cung 1a nhom tetrametylen va pentametylen
dugc thé thy y boi mot hodc nhidu nhém alkyl Ci.

T6t hon 1a gdc bazo 12 “nhoém bazo khong ty do” nghia 1a mdt nhém chirc dong
vai trd nhu mot bazo va do su can trd khong gian, khong c6 lién két hoa hoc dén bat
ky thanh phin nao cua dau (khac véi su chip nhan mdt proton trong phan tng thong
thudng cia mot axit Bronsted véi mot bazo Bronsted). Cac nhom bazo khong tu do
thich hop bao gdm -N(CH(CH3))2 va -N(C(CHz)s)a. Tét hon 13, nhém bazo tu do ¢6
tinh 4i nhan thip hon (hodc sy can trd khong gian 16n hon) so vi N(C2Hs)s.

Trong pham vi ciia sang ché, nhém —OH khong dugc coi nhu 12 mot bazo do
gdp kho khan khi thém mdt proton vao. Vi vay, Bas nhu dinh nghia & ddy khong bao
gdm —OH, va theo mot phuong 4n uu tién, 1a khong bao gbm -O(R?).

Z ¢6 thé 1a gbc hitu co héa tri hai c6 tir 1 dén 18 nguyén tir cacbon, tt hon 1a 1

dén 8 nguyén tir cacbon, tot hon nita 13, 2 dén 6 nguyén tir cacbon. Gdc hitu co Z hoa
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tri hai nay co thé 14 c6 mach nhanh hodc khong c6 mach nhénh. Gdc hitu co Z hoa tri
hai nay co thé dugc thé hoic khong duogc thé. Tét hon 13, cac lién két hoa tri nay la
trén cac nguyén tir cacbon khéc nhau cta gdc hitu co Z héa tri I1.

Phu hop 14, géc hitu co Z hoa tri hai la géc chit béo hoa tri hai (chéng han nhu,
alkylen, alenylen, xycloalkylen, oxyalkylen, oxyalkylenoxy, alkylenoxyalkylen hodc
polyoxyalkylen) hodc mot gbc thom héa tri hai (vi du nhu, arylen, alkylenarylen hodc
alkylenarylenalkylen).

Tét hon Z la:

(a) gbc alkylen hoa tri hai dugc chon tir: -(CH2-CHa)-, (CH2-CHz-CHp)-, -(CHz- CHz-
CH,-CHa>)-, -(CH2-CH,-CH;-CH,-CH3)-, -(CH2-CH2-CH»-CH2-CH2-CHz)-,
-(CH,-CH(CH3))-, va -(CHQ-CH(CHs)-CHz-CH(CHa))-;

(b) gbc alkylenoxyalkylen héa tri hai dugc chon tir: -(CH2.CH,-O-CH,-CHz)-, -(CHa-
CH;-O-CH;-CH-CH2>)-,va -(CH2.CH(CH3)-O-CH2-CH(CH3))-;

(¢) gbc polyoxyetylen héa tri hai dugc chon tir: -(CH2CH20)q- trong d6 n la day s6
nguyén nam trong khoang tir 1 dén 9 hodc -(CH,CH(CH3)O)m- trong d6 m la day s&
nguyén nim trong khoang tir 1 dén 6; va

(d) gbc alkylenarylen hoic mot gbc alkylenarylenalkylen hoa tri hai dugc chon tir: -
(CH32-C¢H4)-, va -(CH2-CsH4-CHo)-.

Géc Cat* co thé bao gdm vong céu tric di vong dugc chon tir imidazoli,
pyridini, pyrazoli, thiazoli, isothiazolini, azathiozoli, oxothiazoli, oxazini, oxazoli,
oxaboroli, dithiozoli, triazoli, selenozoli, oxaphospholi, pyroli, boroli, furani,
thiopheni, phospholi, pentazoli, indoli, indolini, oxazoli, isooxazoli, isotriazoli,
tetrazoli, benzofurani, dibenzofurani, benzothiopheni, dibenzothiopheni, thiadiazoli,
pyrimidini, pyrazini, pyridazini, piperazini, piperidini, morpholini, pyrani, anolini,
phtalazini, quinazolini, quinazalini, quinolini, isoquinolini, thazini, oxazini and
azaanuleni.

Céc vi du ctia Cat™-Z-Bas la cau truc vong di vong bao gom:
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trong d6: Bas va Z nhu dinh nghia & trén; va R, R¢, RY, R®, Rf, R€ va R" doc 14p duoc
chon tir hydro, tor nhom alkyl mach thing hodc mach nhéanh tir C; dén Cao, nhém
xycloalkyl tr Cs dén Cs, hodc nhom aryl tir Cg dén Cée1o, trong d6 cac nhom alkyl,
xycloalkyl hodc aryl néu trén khong duoc thé hodc c6 thé dugc thé boi tir 1 dén 3
nhém duoc chon tir alkoxy tir C1 dén Cs, nhém aryl Cs dén Cro, CN, OH, NO», aralkyl
tir C7 dén Cso va alkaryl tir C; dén Cso, hodc bit ky hai trong s6 R?, R°, RY, R® va Rf
lién két v6i cac nguyén tir cacbon lién ké trong chu trac vong tao thanh mot chudi
metylen -(CHa)- trong d6 p 1a sd nguyén tir 3 dén 5.

Trong Cat*-Z-Bas dugc uu tién, Cat™ 1a cAu trac di vong, bao gém:

~ o o+ _
S O S
N N ; N
l z/ \CH3 HaC/ \Z
\ \
B Bas_| Bas B Bai

trong do: Bas, Z va R nhu dinh nghia ¢ trén.
Dugc vu tién dic biét 1a Cat™ 1a cAu trac di vong va Bas 12 nhdm amino bi 4n

ngit khong gian, vi du nhu:
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Gdc Cat* ¢6 thé thu dugce tir qué trinh alkyl héa, proton hdéa va/hodc axyl hoa
ctia tidn chdt duoc chon tr cac imidazol, pyridin, pyrazol, thiazol, isothiazol,
azathiozol, oxothiazol, oxazin, oxazolin, oxazoborol, dithiozol, triazol, selenozol,
oxaphosphol, pyrol, borol, furan, thiophen, phosphol, pentazol, indol, indolin, oxazol,
isooxazol, isotriazol, tetrazol, benzofuran, dibenzofuran, benzothiophen,
dibenzothiophen, thiadiazol, pyrimidin, pyrazin, pyridazin, piperazin, piperidin,
morpholen, pyran, anolin, phtalzin, quinazolin, quinoxalin, quinolin, isoquinolin,
thazin, oxazin, va azaanulen.

Géc Cat* ciing c6 thé 1a gbc hydrocacbyl khong vong. Tét hon 13, gbc
hydrocacbyl khong vong nay bao gdm mdt nhém duge chon tir amino, amidino, imino,
guanidino, phosphino, arsino, stibino, alkoxyalkyl, alkylthio, alkylseleno va
phosphinimino.

Khi géc Cat" 1a hydrocacbyl khong vong, [Cat*-Z-Bas] tot hon 12 dugce chon tir:
+
N(Z-Bas)(R®)(RO)(RY) ] [ P(Z-Bas)(R®)(R)(RY)
va

trong d6: Bas, Z, R°, R, va RY nhu dinh nghia & trén. Puoc wu tién dic bi¢t hon la R®,
R¢, va RY doc 1ap duge chon tir metyl va etyl.
Céc vi du vé [Cat*-Z-Bas] duoc tu tién cia nhom nay bao gbm:
N §
NN TNy
[ ™~

’ va
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trong d6 Bas 1a nhom amino bi 4n ngit khong gian, -N(CH(CH 3)2)2-.
[Cat*-Z-Bas] ciing c6 thé 1a:

- sy

S

|
R!}t

b e

trong do: R® dugce dinh nghia nhu & trén.

Trudng hop chét 1ong ion kiém khong dugc tao nén, t6t hon 13 khong tron 13n
vé6i diu. Khong tron 18n duge voi ddu c6 nghia 1a chét 16ng ion kiém bi hoa tan trong
pha diu da tinh ché & ndng do thip hon 50 ppm, tdt hon 13 thdp hon 30 ppm, t6t hon
nita 1a thip hon 20 ppm, tot nhét 13 thip hon 10ppm, vi du nhu thip hon 5 ppm. Vi
vdy, tinh tan cta chat léng ion kidm 1a hoan toan thich hop do vdy chét 16ng ion 1a
khong tron 1an dugc véi dau. Do vay, do hoan tan cua chét long ion kiém cling cd thé
hoan toan thich hop nhu chét 16ng ion kiém hodc khong hoa tan dugc hodc hoa tan

duoc voi nude. Sy khong hoa tan duge trong nudce c6 nghia 13 chat 16ng ion ki€m c6
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tinh tan trong nudc thip hon 50 ppm, t5t hon 14 thap hon 30 ppm, t8t hon nira 1a thap
hon 20ppm, t6t nhét 1a thap hon 10 ppm, vi dy nhu thdp hon 5 ppm.

Thich hop 1a, cac bude tiép xuc (i) cua quy trinh theo sang ché duoc thyuc hién &
nhiét do xung quanh 150°C. Thich hop Ia, cac bude tiép xac (i) duogc thuc hién & ap
sut trong khoang tir 0,1 MPa tuyét d6i dén 10 MPa tuyét d6i (1 bar tuyét d6i dén 100
bar tuyét dbi).

Trudng hop chit 10ng ion khong dugc tao nén, budc (i) ¢6 thé thuc hién boi sy
tiép xtic cua dau véi chét 16ng ion kiém trong mot cai binh trong d6 hdn hop thu duge
duoc khudy, vi dy, béi may khudy co, may khudy siéu 4m, mdy khudy dién tir hoic suc
khi tro qua hdn hop nay. Ty 1€ thé tich thich hop cia chit 16ng ion kiém véi dau trong
budc tach chiét trong khoang tir trén 1:40 dén 1:300, va c6 thé duoc tiép xtic theo 1 ty
16 thé tich 14 1:50, tbt hon 1a 1:100. Budc tron c6 thé kéo dai tir 1 phit dén 60 phut, tot
hon 14 tir 2 dén 30 phut, tdt hon nira 12 tir 5 dén 20 phut va t5t nhat 14 tir 8 dén 15 phit.

Cén hiéu rang, trong quy trinh (nghia 1a céc chit 16ng ion dugc tao nén va
khc“)ng duoc tao nén) cua sang ché, khdng doi héi lwgng phan tir gam cia chét 16ng ion
duoc sir dung trong cac bude tiép xtc (i) it nhét 1a tvong dwong véi lugng phén ti gam
cia céc axit hitu co trong dau.

Khi chét 16ng ion kiém 1a loai tan trong nuéc, va ddu can xir ly sir dung quy
trinh theo sang ché c6 lugng nuéce cao, cb thé can thiét loai nudc khoi diu trude khi
cho dau tiép xuc v6i chit 16ng ion kiém trong cac bude (i). Nude co thé dugc tach ra
tir dau trong, vi du, mdt thiét bi tach hodc thiét bi dong tu. T6t hon 13, néng dd nudce
trong dau thép hon 0,5 % thé tich cta dau, vi du, thép hon 0,25% thé tich cua dau.

Nudc dugc loai bd trong qua trinh tién xir Iy diu c6 thé chira céc axit hitu co c6
thé duoc loai bo bing cac chit 1ong ion kiém. Vi thé, sang ché ciing dé cap dén mot
quy trinh c6 thé loai bd céc axit hiru co tir nhitng dong chét 16ng sir dung cac chét long
jon kiém. Quy trinh nhu vay vo cliing hitu ich trong viéc bao dam cac dong nudce thai
tr cac nha may ché bién diu v& cin ban dugc loai bd cic chit gdy 6 nhiém c6 kha
nang gay hai cho mdi trudng.

Khi chit 16ng ion khong hoa tan trong nudc, tin rang bat ky lwong nudc nao co
mit trong hdn hop (sinh ra tur dau) c6 thé c6 loi ich trong viéc dat duoc su chia tich
sach cua chét long ion kiém khong duoc tao nén tir diu da duge xur ly trong budce (ii).

Vi vy khong cén thiét dé khir nudc trong dau trude budc (i).
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DP&i v6i cac chit long ion kiém khong dugc tao nén, bude (ii) co thé dugc thuc
hién béi viée tach do trong luc, (chéng han nhu trong mét don vi 1§1ng) khi dau da
dugce xtt ly 1a pha cao hon va chét 16ng ion 1a pha thip hon trong don vi ling. Trudong
hop chét léng ion kiém khong dugc tao nén khong tan dugc trong nudc, sy ¢6 mat cia
nude s& cho két qua mdt hdn hop 3 pha, diu da duogc xir ly thuong 13 pha trén, nude
pha giita va chét 16ng ion co céc axit hitu co ¢ pha thdp hon trong don vi ling. Céc pha
nay cling co thé duogc tach ra trong budc (ii) st dung, vi dy, dung cu ling gan,
hydroxyclon, thiét bi két tu tinh dién hogc may ly tim. Buéc (i) tiép theo Ia budc (ii)
¢6 thé duoc lap di lap lai nhidu 1an, tdt hon 1a tir 2 dén 6, vi du nhu tir 2 dén 4 1an, cho
dén khi muc cac axit hitu co trong dau dugc gidm bét dén mot gié tri co thé chip nhan
duoc.

Céc budc (i) va (ii) cling co thé dugc tién hanh cing nhau trong cdt tach nguoc
dong. Dau bi nhiém véi cac axit chira chét hitu co (sau ddy goi la “dong cap dau”)
thuong dugc dua vao tai ddy hodc gén day ciia cot tach nguge dong va chit 16ng ion
kiém (sau day goi la “dong cép chat long ion kiém”) tai dinh hoic gan dinh cot tich
nguoc dong. Pha dau da duoc lam gidm luong axit (sau ddy goi la “dong san phidm
dau”) duoc rat ra khoi dinh cOt va pha chiét cua chét 1ong ion kiém chia cac axit da
tach chiét (sau ddy goi la “dong chiét”) dugc rit ra tai ddy hodc gin day cot. Tt hon
1, cOt tich ngugc dong c6 mot khu vue bé chira dé thu thap pha chét 16ng ion kiém
tach chiét. Tt hon 13, dong cdp didu duge dua téi cot tach nguoc dong ngay trén khu
vuc bé chtra. Nhidu ¢t tich nguge dong c6 thé dugc stir dung, vi du 2 dén 6, tot hon 14
2 dén 3 cot sip xép thanh day. T6t hon 14, cot tach ngugc dong dugce chén bing mot
vat liéu cheén co cdu tric, vi du, cac vong Raschig thiy tinh, do d6 1am tang luu lugng
dudng chay cta dau va chéf 16ng ion kiém qua cdt. Theo céch tiry chon, ¢t tach nguge
dong ¢6 thé gdm nhiéu khay.

Céc budec (i) va (ii) cling ¢o thé dugc thuc hién cing nhau trong mdt may tach
ly tAm tiép xuc, vi du, mdt may tach ly tim tiép xtic nhu mo ta trong US 4,959,158, US
5,571,070, US 5,591,340, US 5,762,800, Cong bd don qubc t& s6 WO 99/12650, va
WO 00/29120. Cac may tach ly tim tiép xtc thich hgp bao gbm céc loai do cong ty
Costner Industries Nevada, Inc. cung cdp. Dau bi nhiém axit chira chét hitu co va chit
16ng ion kiém co thé dugc dua vao trong viing hon hgp hinh khuyén ctia may tach ly

tam ti€p xdc voi thict bi chia tach. Tét hon 13, dAu bi nhidm céc axit chira chit hitu co,
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va chét 1éng ion kiém dugc dwa vao mot vung tron hinh khuyén ciia may tach ly tm
tiép xtc. Tt hon 14, diu, céc axit chra chét hitu co va chét l16ng ion kiém dugc dua
vao vung tron hinh khuyén dudi dang cac dong tach biét. Diu va chét 16ng ion kiém
duoc trdn nhanh trong vung trdn hinh khuyén sao cho it nhit mot phén cac axit chtra
chét hitu co duoc chiét khoi dau vao chét 16ng ion kiém. Hon hop thu dugc sau do
duoc chuyén dén viing tach, trong d6 mdt lyc ly tim dugc dua vao hén hop dé tao ra
su phén tach sach ciia mot pha tach dau va pha chiét chét 1éng ion kiém. T4t hon 1a,
nhidu may ly tdm tiép xtc duge sit dung ndi tiép nhau, t6t hon 1a ndm trong khodng tur
2 @n 6, vi du 2 dén 3. Tt hon 13, dong cip dau dugc dua lién tiép vao mdy tach ly
tam tiép xtc dau tién, trong khi dong chét 16ng ion kiém duogc dua lién tiép vao may
tach ly tam tiép xtc cudi cuing, nhu vay dau ¢6 ham luong axit chira chét hitu co gidm
dan duoc chuyén lién tiép tir may tach ly tim tiép xtic dau tién t6i may tach ly tim tiép
xtc cudi cung trong khi chit 16ng ion kiém c6 ham lugng axit chira chét hiru co ting
din duoc chuyén lién tiép tir may tach ly tam tiép xtic cubi cling t6i mdy tach ly tAm
tiép xuc ddu tién. Nhu vay, pha chiét chét 16ng ion kiém dugc dua ra tir may tach ly
tam tiép xuc dau tién va pha dau c6 ndng dd axit giam dugc dua ra tir may tach ly tdm
tiép xtic cudi cung lién tuc ting dot. 7

Pha ddu c6 nbng do axit giam (dong san phim dau) dugc phan 1ap tir bude (ii)
¢6 thé duge sir dung ngay hodc ¢6 thé duoc xi 1y tiép, vi du, qua chung cAt phéan doan.
Néu cén thiét, bat ky chat 16ng ion kiém khéng duoc tao nén nao con du c6 mit trong
dau da xu ly c6 thé duogc thu lai bang cach dua dong san phim dau qua cot silic oxit
nhu viy chét 16ng ion kiém con du duogc hip phu vao cot silic oxit. Chét 16ng ion kiém
duge hip phu sau d6 dugc rira tir ¢dt silic oxit st dung dung moi cho chét 16ng ion
kidm va chét l1éng ion kidm c6 thé dugc thu lai bang viéc tach ra khoi dung moi & ap
sut thap. Ngoai ra, diu c6 thé duogc loai ra khoi chit 1ong ion con lai qua cong doan
cAt phin nhe bang khi néng, ching han dung khi nito néng.

DPi voi cac chit 1ong ion kiém dugc tao nén, budce tiép xtc budce (i) va budce
tach (ii) cling c6 thé duge tién hanh cing nhau bing cach dua diu qua mot cot da nap
chét 16ng ion kiém dugc tao nén (tirc 1a mot sdp xép dang 16p di nap san). Nhu vay,
diu chira axit chira chét hitu co c6 thé chay qua cdt chira chit 16ng ion dugc tao nén.

Céc axit chira chat hitu co sé& tao lién két voi chat 16ng ion kiém dugc tao nén va dau
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c6 luong axit giam s& duge loai khoi cot. Hon nita, hodc theo cach tuy chon, su sép
xép dang 16p ¢d dinh ¢6 nhiéu tim va/hodc khay c6 thé duoc ap dung.

Diéu s& dugc chu y, va la phuong 4n nita cla sang ché, 1a dau thé va/hodic cac
san phim chung ct tir dau tho ¢ lugng axit hitu co da lam gidm c6 thé dugc tach ra
tir chét 16ng ion kiém chira cac axit hitu co bang bién phap chiét 16ng — 16ng.

Céc chét long phi hgp cho quy trinh nay bao gbm cac chét 16ng tao ra hdn hop
hai pha v&i ddu thd va/hodc céc san pham chung cét tir dau thd. Cac vi du khong mang
y nghia giéi han cia cac chét 1éng phu hgp bao gdm nuérc, cac dung dich nudce va cac
loai rwou. T8t hon nita 13, cic loai rugu c6 thé duoc chon tir metanol va etanol. Tét
hon nita 13, chét long c6 thé dugc chon tir nuéc va nude min.

Quy trinh tach nay ciing dugc ap dung cho cac chét 16ng ion noi chung, va dic
biét la cho céac anion duoc chon tir serinat, prolinat, histidinat, threoninat, valinat,
asparaginat, taurinat va lysinat.

Piéu dugc danh gia cao la quy trinh theo sang ché ciing c6 thé dugc sir dung aé
loai bd céac axit hitu co tir lugng nudce bt ky nao c6 mit trong dong hydrocacbon.
Theo céch nay, mot hu'c'mg khac cta sang ché 1a quy trinh loai bé céc axit hitu co tir
dong nudce co6 chira cac axit hitu co bao gdm cac budc:

(1) cho dong nudc chira cdc axit hitu co tiép xuc voi mot chit 16ng ion kiém
(duoc tao nén hoic khong duge tao nén) nhu dugc dinh nghia & phén trudc;
va

(i)  thu duoc san phadm 1a dong nude c6 do axit giam dugc tach tir chét 1ong ion.

Dong nude chura cac axit hitu co va chit 16ng ion kiém c6 thé tiép xtc theo mot
ty 16 khéi luong khoang tir 16n hon 1:40. Céc ty 1& khéi lugng thich hop theo khia canh
ndy cla sang ché bao gdm cic ty 1& dd xac dinh & trén cla quy trinh loai bo cic axit
hitu co tir ddu thd/cac san phim chung cét tir du tho.

Ngoai ra, cc phuong an cta quy trinh loai bo cac axit hitu co tur dau tho/céc
san phdm chung cét tir dau thod néu trén ciing 4p dung dugc cho phuong én nay.

T4t nhét 14, cac axit hitu co dugc loai bo tir cac axit cacboxylic.

Céc chét 16ng ion phil hop khac dugc sir dung theo hudng nay cua sang ché bao
gém cac loai c6 cac anion kiém duoc chon tir serinat, prolinat, histidinat, threoninat,

valinat, asparaginat, taurinat va lysinat.
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Ngoai ra, cic quy trinh cua sang ché ¢6 thé con bao gdm budc thu lai chét long
ion kiém. Viéc thu lai chét 16ng ion kiém wu tién bao gém viéc thu lai chét léng ion tur
c4c axit hitu co bang quy trinh hoan nguyén.

Quy trinh hoan nguyén t6t nhit bao gdm:

(a)  cho chit léng ion kiém tiép xic véi axit ¢6 pKa nhd hon 6,75.

Quy trinh téi sinh tbt hon nita bao gdm cic budc:

(b)  cho hdn hop cta bude (a) tiép xtc v6i dung moi khong tron 1An dugc voi chit
16ng ion kiém; va
(¢)  tach dung moi tur chit 1éng ion.

Theo mot khia canh khéc cua siang ché, d& xuit quy trinh hoan nguyén chét 16ng

ion I{iém tir dau thd/cac san pham chung cAt tir ddu thd bao gdm cac budc:

(a)  cho chit léng ion kiém tiép xuc véi axit ¢c6 pKa nho hon 6,75;

(b)  cho hdn hop cla bude (a) tiép xic v6i dung moi khong tron 14n duoc voi chit
16ng ion kiém; va

(c)  tach dung moi tir chit 16ng ion.

T4t nhét 13, pKa cua axit nhd hon 6,25.

Céc axit phu hop dé st dung trong quy trinh hoan nguyén la pKa dép tmg yéu
ciu & trén. Tot nhét 13, axit 1a axit cacbonic.

Céc quy trinh hoan nguyén thich hgp khéac bao gbm:

(1) chiét céc axit chira chét hitu co vao dung mdi khong tron 1dn dugc véi dung
dich ion kiém;

(2) 1am bdc hoi nudc cla céc axit tai ap suat lam giam va tai nhiét do thip hon
nhiét do phan hily cta chit 16ng ion kiém, t6t nhat 1, nhigt do thép hon 200°C;

(3) gy phan ing clia céc axit trong chét 16ng ion kiém dé tao ra: (i) cac san phdm
khong hoa tan dugc trong chét 1éng ion kiém, (ii) c4c san phim dugc chiét dé
dang hon vao trong dung moi ma khong tron 1An duogc v6i dung dich ion kiém,
hoc (iii) c4c san phém d& bay hoi ma dugc tach dé dang hon tir chit 16ng ion
kiém;

(4) it nhe bang khi trong d6 khi nong, ching han nhu dong khi nito duge chuyén
qua chit léng ion lam bay hoi c4c axit.

(5) chiét céac axit voi mot chat luu siéu téi han, vi dy, cacbon dioxit héa l1ong; va
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(6) tach 16p mang (cac hé nén polyme, gbm, zeolit va 1éng-16ng) trong d6 mang co
kha nadng cho thAm axit mot cach chon loc; va céc két hop clia cdc phuong phap
nay.

Tt nhit 14 cac axit chira chat hitu co chira trong pha chiét chit long ion da
duoc tach dugc phan Ung véi hydroxit kim loai Nhéom 1 va/hodc Nhém 2 nhu vay it
nhét mot phﬁn clia céc axit, tdt nhit 14 hau hét tt ca céc axit, dugc chuyén dbi thanh
cac mudi trung hoa Nhom 1 va/hoic Nhom 2 cla chung trong chit 16ng ion kiém. Vi
du, pha chiét chat long ion kidm ¢6 thé dugc tiép xuc véi hydroxit kim loai rén Nhom
1 va/hodic Nhom 2. Khong mudn bi téc dong boi bét ky 1y thuyét ndo, tac gia tin twdng
rang cac mudi trung hoa hinh thanh tir phén ng cua axit Bronsted va bazo Bronsted
c6 thé két tia tir chét 16ng ion kiém va vi thé c6 thé sén sang dwoc tach ra tir d6. Theo
cach c6 lua chon, truong hop chit 1ong ion khong hoa tan dugc trong dung mdi phén
cuc, cac mudi trung hoa co thé dugce chiét ra tir pha chiét chit 16ng ion kiém vao dung
moi phan cuc. Su khong hoa tan dugc trong dung moi phéan cuc c6 nghia la chit long
ion kiém c6 tinh tan dugc trong dung moi phén cuc thap hon 50 ppm, t6t hon 13, thap
hon 30 ppm, tét hon nita 13, thdp hon 20 ppm, tt nhat 13, thip hon 10 ppm, vi du, thap
hon 5 ppm. Céc dung mdi phén cuc thich hgp bao gdm nude va cac dung dich hiru co
phéan cuc chéng han nhu C; dén Cs ruou béo, dic biét 13, metanol hoic etanol. Trudong
hop chét 1éng ion kiém khéng hoa tan dugc trong dung méi phan cyuc, wu tién tiép xtic
pha chiét chat 16ng ion kiém v6i mot dung dich cia hydroxit kim loai Nhom 1 va/hodc
Nhom 2 trong dung mdi phan cuc do vay tao ra mot pha chét 16ng ion kiém c6 lugng
axit chura chit hitu co dd dwoc lam giam va pha chiét dung mdi phén cuc chira céc
mudi trung hoa kim loai Nhém 1 va/hodc Nhom 2. Truong hop dung mdi phén cuc la
dung moi hitu co phan cuc, ty 1€ thé tich cia dung mdi hitu co véi chét 16ng ion kiém
didn hinh 1a thdp hon 1:1, t5t hon 14 thép hon ty 16 0,5:1, t6t hon 14 thap hon ty 1&
0,25:1, vi du, chéng han nhu thép hon ty 1€ 0,1:1. Dung moi hitu co phén cyc sau do
¢6 thd duge thu hi tir sy bay hoi ctia dung méi & 4p suét thap 8 lai mot luong du chat
rdn bao gdbm mudi kim loai trung hoa Nhém 1 va/hodc Nhom 2. Vi vy, t6t hon 1a tiép
xuc pha chiét chat 1déng ion kiém véi luong dung dich tbi thiéu cta hydroxit kim loai
Nhom 1 va’hodc Nhom 2 trong dung moi hitu co phén cuec. T6t nhat dung moi phan
cuc la nudc tao ra trong dong nudc thai chira céc mudi kim loai trung hoa Nhém 1 va

/hodc Nhom 2 cua axit. Trudong hop quy trinh theo sdng ché dugc 4p dung ngoai bién
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trén gian khoan san xuét hydrocacbon, nuéc t8t nhét 14 nude bién va dong nudce thai co
thé dwoc dung dé, vi du, phun vao ving rong ngim duéi d4t (ving chira nuée thai). Do
d6, mot luong 16n nude cod thé duogc sir dung thay cho dung mdi hitu co phan cuc.

Hydroxit kim loai Nhom 1 ¢6 thé dugc chon tir Lithi hydroxit, natri hydroxit, va
kali hydroxit. Tét nhit 1a hydroxit kim loai Nhém IIA dugc chon tir bari hydroxit,
magie hydroxit, va canxi hydroxit, t6t nhit 12 canxi hydroxit. Cdc hdn hgp cua
hydroxit kim loai Nhém 1 va/hodc Nhom 2 ¢6 thé duge st dung. Tuy nhién, vu tién sit
dung mudi kim loai Nhom 2 hodc hdn hop ctia né do ¢6 rii ro 1a céc mudi kim loai
Nhoém 2 clia céc axit tao ra xa phong c6 thé giy can tré cho sy tach cia dung méi phan
cuc tir dung dich ion kiém. Dic biét tét hon 13 canxi hydroxit.

Du tinh réng, truong hop diu duge xir Iy 1a hydrocacbon dugc san xuét ngoai
khoi tir chd chtra hydrocacbon, chét léng ion kiém c6 thé tiép xtc v6i nuéc min,
chéng han nhu nudc bién hodc nudc duoc san xuét trén gian khai thac noi nuégc bién
¢6 d6 pH duoc didu chinh sit dung bazo, dé dat dugc gia tri thip nhét la 8, tot nhét
thip nhat 1a 10 trong sudt bude tiép xtuc. Nudce bién chtra cac ion kim loai Nhém 1 va
Nhém 2 ¢6 ngudn gbc tu’bnhién v6i sb lwong du dé tao phirc vé6i cc axit chira chét 16ng
ion kiém.

Pién hinh 13, d6 pH ctia nuéc man ¢ thé dugc diéu chinh t6i mot gid tri trong
khoang tir 10 dén 12 sao cho do pH ctia nude médn sau khi trung hoa axit trong khoéng
4 @n 9. P pH ciia nude bién ¢6 thé dugc duge diéu chinh sir dung hydroxit kim loai
Nhom 1 va’/hodc Nhom 2, chéng han nhu natri hydroxit.

Trudng hop chit 1ong ion kiém khong hoa tan trong dung mdi phan cuc, dy
kién ring du co chtra cac axit c¢6 chta chét hitu co, chét 16ng ion kiém va dung dich
cua hydroxit kim loai Nhém 1 va /hodc 2 trong dung mdi phén cuc (t6t nhat 1a nude
ho#ic metanol) c6 thé dugc pha tron véi nhau trong binh khudy tiép theo bsi budc tach
pha dau da gidm ham lugng axit c6 chira chét hitu co, pha dung mdi phan cuc chua
mudi trung hoa cua axit Nhom 1 va/hodc 2 va pha chét 16ng ion kiém. Ciing du kién
rang dau c6 chira cac axit hiru co ¢6 thé tiép xtic vdi cac chét 1éng ion kiém va dung
dich hydroxit kim loai Nhém 1 va/hogc Nhém 2 trong dung mdi phén cuc (t6t nhét 12
nuée hodc metanol) trong mot ¢t chiét nguge dong. Vi dy, dau c6 chira cac axit chira
chit hitu co va mot dung dich nudc cia hydroxit kim loai Nhém 1 va/hodc 2 ¢ thé

duoc dua vao tai didy hodc gin day cia cft va cac chat 16ng ion kiém tai dinh hodc
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hodc gin dinh ct. Nhu vay, diu c6 ham lugng axit gidam dugc di ra tai dinh hodc gin
dinh cot, chét 16ng ion kiém di ra tai day hodc gin d4y cot va dung dich nudc cua mudi
kim loai trung hoa Nhém 1 va/hodc 2 cua cdc axit tir vi tri gilta. Theo cach tuy chon,
mot dung dich hydroxit kim loai Nhém 1 va /hodc 2 trong metanol c6 thé dugc dua
vao cOt tai day hodc g?m day cot, va tuy thudc vao mat do cua dau, dung dich mudi
kim loai trung hoa Nhom 1 va/hodc Nhom 2 ciia céc axit trong metanol ¢o thé duoc
dua ra tir dinh hodc gan dinh cdt trong khi dau d3 dugc 1am giam ham lugng axit co
chtra chét hitu co dugc dua ra tir mot vi tri gitta hodc dau d3 dugc lam giam ham lugng
axit c6 thé dugc dua ra tir dinh hoiic gén dinh cdt va cac dung dich mudi kim loai trung
hoa Nhom 1 va/hodc Nhom 2 cua céc axit dugce dua ra tur vi tri giita.

Ciing dugc du kién 1a chét 16ng ion kiém c6 chtra céc axit c6 chua chét hitu co
6 thé tiép xtc v6i Ci dén Ce rugu béo véi su c6 mit ctia mot chét xuc tac este hoa (vi
du, chét xuc tac este hoa khong dong nhét hay ddng nhét) trong cac diéu kién hiéu qua
d& chuyén ddi it nhat mot phin clia c4c axit vao este twong (mg ctia chung.

Cac din xuit este nay d& bay hoi hon so véi axit va do d6 ¢6 thé dugc tach d&
dang khoi chat 16ng ion kiém, vi du nhu bing sw héa hoi tai ép suat thép va ¢ nhiét do
dudi 150°C.

Chét long ion kiém dugc tao nén c6 thé duoc tai sinh béng cach dua mot dung
dich hydroxit kim loai Nhém 1 va/hogc Nhom 2 trong mdt dung mdi phén cuc qua cot
do vay cac axit dugc chuyén d6i thanh mudi trung hoa tuong tmg ctia ching va dugc
rira sach khdi cdt bdi dung moi phan cyc. Phi hop 14, dung moi phan cuc 1a nude hodc
C1 dén Cs ruou béo hodc hdn hgp cla no. Tbt hon 13, dung mdi hitu co phan cyc 1a
nuée, metanol hodc etanol. Trudng hop chat 16ng ion kiém duogc hép phu vat ly trén
cot silic oxit, chit 16ng ion kiém nén 13 loai khong hoa tan trong dung moi phén cuc
sao cho chit 1dng ion kiém khong bi cit nhe khoi cot. Truong hop dung mdi cyc 1a
nudc, dong nudc thai sinh ra ¢ thé dugc chuln bi dé, vi du, phun vao viing rong ngim
dudi dit (ving chira nuéc thai). Trong trudng hop dung mdi hitu co phén cuc la
metanol hodc etanol, dung mdi nay c6 thé dugc dua ra khéi mudi trung hoa & 4p sudt
thap.

Trong mdt khia canh khac, sang ché dé xuét quy trinh loai b6 céc axit hitu co tir
dAu tho va/hodc mot san phdm chung cit tir dAu thd 6 chtra cac axit hitu co bao gdbm

cac budc:
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a. cho ddu thd va/hodc cac san pham chung cét dau thé cé chira cc axit hitu co

tiép xtc v4i chat 16ng ion lién két héa tri ¢ cong thuc:

[NEN-Z-Cat*] [X]

trong do:

NEN 13 nén rdn, uu tién dugc chon tr silic oxit, nhom oxit,

carbon, ziricon oxit, nhom-silic va zeolit;

7 1a nhom lién két hoéa tri IT;

Cat™] 1a gbc cation; va
g

[X] 14 anion dugc chon tr alkylcarbonat (nhu dd mé ta ¢ trén) va

hydro cacbonat; va

b. tach dau thd va/hodc san phdm chung ct tir diu thd c6 ndng do axit giam tur

chat 16ng ion ran c6 nén ran.

Gbc Cat* ¢o thé bao gom hodc chita mot cau truc nhéan di vong dugc chon tur

imidazoli, pyridini, pyrazoli, thiazoli isothiazolini, azathiozoli, oxothiazoli, oxazini,

oxazoli, oxaboroli, dithiazoli, triazoli, selenozoli, oxaphospholi, pyroli, boroli, furani,

thiopheni, phospholi, pentazoli, indoli, indolini, oxazoli, isooxazoli, isotriazoli,

tetrazoli, benzofurani, dibenzofurani, benzothiopheni, dibenzothiopheni, thiadiazol,

pyrimidini,

pyrazini, pyridazini, piperazini, piperidini, morpholini, pyrani, anolini, phtalazini,

quinazolini, quinazalini, quinolini, isoquinolini, thazini, oxazini va azaanuleni.

Tét hon 13, [NEN-Z-Cat*] theo sang ché c6 thé dugc chon tir:

R4
RE R
R® 1[\ R
B ~ NEN
B R
RS
ON
R® TJ\ R
Z 5
~ NEN

RS,

1 ib

R

Rb

—

N R4

(X

N CH,OH

|
. NEN
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RY

Z—N
/ { Rd

= R#
NEN b

Trong d6: NEN va Z dugc dinh nghia & trén; va

R, RS, RY, Re, RF va Re ¢6 thé gidng nhau hodc khac nhau, va mdi nhém
doc 1ap dugce chon tir hydro, nhém alkyl mach théng hodc mach nhénh tur
Ci dén Cso, nhém xycloalkyl tir Cs dén Cs hodic nhém aryl tir C dén Cho,
trong d6 cdc nhom alkyl, xycloalkyl hodc nhém aryl 1a khong thé dugc
hodc ¢6 thé dugc thé béng mot dén ba nhém duoc chon tir: alkoxy tir Cy
dén Cs, aryl tir Cs dén Cio, CN, OH, NO, aralkyl tir C7 dén Cs va
alkaryl tir C7 dén Cso, hodc bt ky hai trong sb RY, Re, RY, Re, Rf va R®
gin v6i cdc nguyén tir cacbon lién k& tao thanh chudi metylen -(CHa)q-
trong do q la tir 8 dén 20,

T6t nhét 13, mdi R?, R®, R%, R4, Re, Rf va Re duge doc lap lya chon tir nhom
alkyl mach thang hodc mach nhanh tir C dén Cao, nhom xycloalkyl tir Cs dén Cs, hoic
nhém aryl Ce, trong d6 cac nhom alkyl, xycloalkyl hogc aryl l1a khong thé dugc hoic
6 thé duge thé béng mot dén ba nhom duge chon tir: alkoxy Ci dén Cs, alkoxyalkoxy
tir C» dén Cia, xycloalkyl tir C3 dén Cs, aryl tir Cs dén Cio, -CN, -OH, -SH, -NO, -
COnalkyl(Ci dén Cs), -OC(O)alkyl(Ci dén Ce), aryl tir Cs dén Cio va alkaryl tir C7 dén
C1o, va trong d6 mot trong s& R, R®, R, R¢, Rf va RE ciing ¢6 thé 1a hydro.

R? duoc lya wu tién chon tir alkyl mach thang hodc mach nhanh C; dén Cso, tdt
hon nita 1a alkyl mach thiang hoic mach nhanh tir Cs dén Cao, t6t hon nita 13, alkyl
mach théng hodac mach nhanh tu C dén Cho, va tot nhét 12 R® dugc chon tir etyl, n-
butyl, n-hexyl va n-octyl. Céc vi du khéc nita bao gdm R? dugc chon tir metyl, etyl, n-
propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-Nonyl, n-dexyl, n-undexyl, n-
dodexyl, n-tridexyl, n-tetradexyl, n-pentadexyl, n-hexadexyl, n-heptadexyl va n-

octadexyl.
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Trong céc cation bao gdm nhém R®, R® dugc vu tién chon tir alkyl mach thing
hodc mach nhénh tur C, dén Cyo, tét hon nita 13 tir alkyl mach théng hodac mach nhanh
tir C1 dén Cs, va tét nht 1a R® 1a nhém metyl.

Trong céc cation gdm ca nhom R? va nhom R&, R? va Re t6t nhat 12 méi nhém
doc 1ap dugc chon tir alkyl mach théng hoic mach nhanh C; dén Cso va mot trong )
R? va Ré ciing ¢6 thé 1a hydro. Tét hon nita 13, mot trong s& R? va R? ¢6 thé duoc chon
tir C; dén Cao alkyl mach thang hodc mach nhanh, t6t hon nira 13, C; dén Cyo alkyl
mach théng hodc mach nhénh, va tbt nhit 13 tir C4 dén Cs alkyl mach théng hodc mach
nhénh, va nhom con lai trong s6 R? va R® ¢6 thé dugce chon tir C1 dén Cio alkyl mach
thing hoic mach nhanh, t5t hon nita 12 tr C; dén Cs alkyl mach thing hoic mach
nhanh, va tét nhét 1a nhém metyl. Trong mdt phuong an vu tién nita, mdi nhém R? va
R? ¢6 thé duoc chon doc lap, khi c6 mit, tir C dén Cso alkyl mach théng hodc mach

nhanh va C; dén Cis alkoxyalkyl.

Géc Cat" sir dung theo séang ché co thé thu dugc bing cach akyl hoa, proton héa
va/hodc axyl hoa cua mot tién chit dugc chon tir cac imidazol, pyridin, pyrazol,
thiazol, isothiazol, azathiozol, oxothiazol, oxazin, oxazolin, oxazoborol, dithiozol,
triazol, selenozol, oxaphosphol, pyrol, borol, furan, thiophen, phosphol, pentazol,
indol, indolin, oxazol, isooxazol, isotriazol, tetrazol, benzofuran, dibenzofuran,
benzothiophen, dibenzothiophen, thiadiazol, pyrimidin, pyrazin, pyridazin, piperazin,
piperidin, morpholin, pyran, anolin, phtalazin, quinazolin, quinazalin, quinolin,
isoquinolin, thazin, oxazin, va azaanulen.

Theo sang ché, gbc Cat™ ciing c6 thé 14 ion hitu co khong vong.

Truong hop gde Cat' 1a khong vong, né t6t nhét 12 bao gdm hoac chi bao gbm
nhém dugc chon tr amin amidin, imino, guanidino, phosphino, arsino, stibino,
alkoxyalkyl, alkylthio, alkylseleno va phosphinimino.

Trudng hop gbc Cat™ 1a khong vong, [NEN-Z-Cat*] tét nht 1a dugc chon tir:
NZ-NEN)R")R)R?) va PZ-NEN)RO)RI)R?)
trong d6: NEN, Z, R®, R¢, va R¢ da dugc dinh nghia & trén.

Tét hon 1a R®, R¢ va RY ¢6 thé gidng nhau hoic khac nhau, va mdi nhém dc 1ap

duoc chon tir hydro, C; dén Ca, nhém alkyl mach thing hoic mach nhanh. Tt hon
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nita 13, R, R° va R¢ 1a giéng nhau hodc khéc nhau, va mdi nhom ddc 14p duge chon tir
| hydro, nhém alkyl mach théng hodc mach nhénh tr C, dén Cio.

Cac vi du v& cac nhém alkyl thich hgp bao gdm metyl, etyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl va/hodc dexyl. Nhém duge vu tién trong cac nhom
alkyl bao gdm metyl, etyl, propyl va/hodc butyl.

Ul tién hon 13, [NEN-Z- Cat'] dugc chon tur:

i, - ) | ..
H CaHs
H—N—z—— NEN CHs—N——2z— NEN
H CoHs
L J L
hodc -

trong d6: NEN va Z dugc dinh nghia & trén.

Theo sang ché, [NEN-Z- Cat*] ciing ¢6 thé la:

IS8
|

Z

|

| NEN

e

trong d6: NEN va Z dugc dinh nghia & trén.

C6 thé thiy rang [NEN-Z-Cat*] [X] c6 thé dugc sit dung phi hop v6i mot hodc
nhidu quy trinh da néu ¢ trén va/hodc duoc hoan nguyén phu hgp véi mot hode nhiéu
quy trinh hoan nguyén da dugc néu trén.

Cac quy trinh theo sang ché tao ra san phim dau thd/san phdm chung cét tir ddu
thd ¢6 ham lugng axit giam.

Céc quy trinh theo sang ché c6 thé dugc thyc hién trén gian khoan ngoai khoi,
trong nha may loc dau, hoic trong khi dau dang dugc van chuyén, vi du nhu trong tau
ch dau trén bién.

Sang ché s& dugc mo ta thém bang céc vi du sau.

Vi du thue hién siang ché
Déu thir nghiém

Céc loai dau dugc st dung trong cac vi du dudi day la:
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« DAu miu (dodecan pha véi axit naphtenic, TAN 2,00mg/g KOH);
va

« DAu tho (diu thd Chad (TAN 3,91mg/g KOH))

Chét 16ng ion
Nhiéu chit léong ion alkylcacbonat va hydrocacbonat dwa trén cation
tetraalkylamoni da dugc chon dé chiét cac axit naphtenic tir diu miu va dau thd. Cac

chét 16ng ion dugc san xuét sir dung c4c quy trinh da biét.

Quy trinh thuc nghiém

Quy trinh chung cho viéc loai bd cac axit naphtenic sir dung bazo voi dau
mAu/dAu tho trong chiét xuét rdn-16ng hozc 16ng-16ng.

Cho mot khéi lugng xac dinh cua chit 16ng ion vao mdt lo mau c6 chira 100g
dAu miu/diu thd (co TAN 2,00mg/g KOH va TAN 3,91mg/g KOH tuong tmg). Hon
hop thu dugce dugce l<huéy trong mot khoang thoi gian va & nhiét do xdc dinh. bbi vai
chiét xuét 16ng-16ng va rin-16ng, mau dugc ly tim & 3000 rpm trong 10 phut. Sau khi
tach cac pha, khoang tir 5,00 dén 10,00 g clia ddu mAw/ddu thd dugc lay ra va phén tich

bang chuan do.

Quy trinh chung cho viéc hoan nguyén cac chét 16ng ion va cic hé rén

Sau khi chiét pha, thém 10ml nudc bdo hoa véi CO2 vao 16p dudi da thu dugc,
Khudy trong mudi phut va sau d6 dung dich duc dugc ly tdam & 3000rpm trong 60
phit. Bé thu chiét xudt chét 16ng ion pha dau trén duge loai bd va pha nude thap hon
duoc lam kho dé lai nhitng chat 16ng ion duge tai st dung theo quy trinh chung néu
trén. D8 thu cac hé chét long ion dugc tao nén, ca pha dau va pha nuéc duge loai bod

trude khi lam kho chit ran dé tai st dung.

Cac chit 1ong ion kiém khong duoc tao nén
Hai chét 16ng ion kiém c6 duge tir metylcacbonat va hydrocacbonat da dugc

thir nghiém véi cac miu dau tho, va két qua dugc thé hién trong Bang 1 dudi day.
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Bang 1: Két qua s TAN khi tach ~ 100g ddu thd v6i [Ni222][MeCOs] va

[N12.22][HCOs3]
Khoi Ty lekhdi | Kétqua
mMol .
Tht tu IL lugng lugng TAN Dau
cua IL .
IL(g) DAU/IL ‘Tho
1 [Ni1222] [MeCOs] 1,38 7,2 72 <0,1
2 [Ni222] [HCOs] 1,27 7,2 79 <0,1

Céc két qua ching minh rd rang ring cho ca hé metyl va hydrocacbonat mét ty 1¢
khéi lugng IL:DAU la khoang 1:75 ¢6 kha nang lam gidm axit naphtenic trong dau thd
xudng duéi 0,1mg/g.

Céac két qua tuong tu da thu dugc dé thir nghiém bing cach st dung cac chét long
ion [N1,4.44][HCOs], [N1,4,44][MeCOs].

Tai str dung chét 16ng ion kiém khong dugc tao nén

Viéc 4p dung céc chét 16ng ion lam thudc thir dé loai bé axit naphtenic tir dau tiép
tuc duge tim hiéu bang viéc tai st dung nhitng thudc thir nay.
Bang 2 (bén dudi) cho thdy nhirng vu diém cua viéc hoan nguyén thong qua rira axit
cacbonic theo mdt khia canh cua sang ché, so véi khong hoan nguyén. Hai chét long
ion kiém tir metyl va hydro cacbonat da dugc st dung.
Bang 2: So sanh sy t4i st dung hoan nguyén va khong hoan nguyén cia

[N1222][MeCOs] va [N1222][HCOs] trén két qua s TAN trong ddu tho

, Khoéng hoan nguyén Rira Cacbonic
Chat léng ion 7,2
(mg/g KOH) (mg/g KOH)
mmol
1 2 1 2
[Ni2.22][ MeCOs] <0,1 3.9 <0,1 0,45
[Ni2,22][HCOs] - <0.1 3,87 <0,1 0,23

Trong ca hai chét 16ng ion da nghién clru két qua s6 TAN cho thay khong c6 su suy
gidm khi chét 1ong ion alkylcacbonat duge tai st dung ma khong hoan nguyén. Hoan
toan ngugc lai, viéc su dung sy hoan nguyén axit cacbonic cuia chét léng ion

alkylcacbonat dem lai hoat dong tt dugc giit lai.
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Cac két qua cho thdy quy trinh it tén kém va d& dang dé tai str dung chét l1éng ion

kiém.

Chét 16ng ion kiém dugc tao nén

Céc chat 16ng ion [Ni222][HCOs3], [Ni1222][MeCOs] va [Ni44,4][MeCOs3] dugc tao
nén trén silic oxit (IL:SiO; theo ty 18 khdi lwong 1:2) bing cach thAm uot va hiéu qua
cta nd dugc so sanh tai cac ty 1€ chét 16ng ion trén dau khac nhau (xem bang 3).
Béng 3: Két qua s6 TAN trén dich chiét caa khoang 100g ddu mau & 20°C dbi vdi cac

chat l1éng ion c6 nén silic oxit khdc nhau

Khoi Ty lekhdi | Két qua
, mMol cua .
Tht tu Chat long ion luong IL I lugng TAN dau
(g) Daw/IL mau
1 [N1,2,2,2][HCOs] 0,635 3,5 157 <0,1
2 [N12.22][MeCOs] 0,69 3,6 145 <0,1
3 [N1,4.4,4][MeCOs3] 0,98 3,6 102 <0,1

Két qua & bang 3 cho thdy rang chét long ion kiém dugc tao nén ciing c6 thé

duoc str dung dé loai bd axit naphtenic.

Céc chét 16ng ion lién két cong hoa tri

Viéc st dung cac chét long ion lién két cong hoa tri dé hép phu ran axit
naphtenic cling dugc nghién ctru st dung cac chét 16ng ion lién két cong hoa tri, ching
han nhu céc silic oxit alkylamoni propyl (xem chu tric 1 duéi ddy), két qua duge thé
hién trong Bang 4 (cling ¢ dudi day).

CAu trac 1: Céu trac cua silic oxit aminopropyl lién két hoa tri "day budc"

(CH2)3_ IL

Nhu da duoc luu v dbi voi chét 16ng ion kiém duoc tao nén hip phu vt 1y, cac

chét léng ion kidm dugc tao nén hip phu héa hoc ciing d& duge chimg minh la lam
giam ham lugng axit naphtenic trong ca hai hé dAu miu va hé dau tho. Mot loi thé 16n

cua hé nay la silic oxit aminopropyl ngén thudc thir ngam vao déu.
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Béang 4: $6 TAN con lai sau khi tach pha 16ng khi sir dung céc chit 1ong ion kiém lién

két cong hoa tri

IL duoc tao nén N tai trong . N .
TAN Dau mau * | TAN Dau tho *
(0,25g) (mmol gV
[SiO2-NH;3][HCO;] 1,01 <0,1 3,37
[SiO2-NEt3][HCOs] 0,98 0,18 3,13

*phan (mg tién hanh st dung 7g dau

T4i st dung cac chét ran kiém

Tuong tw nhu thir nghiém tai sir dung chét 16ng ion kiém, sy hoan nguyén cia
céc chit 16ng ion kiém hip phu héa hoc ciing c6 thé dat duoc véi viée sit dung cua axit
cacbonic (xem Bang 5 dudi day).
Bang 5: Tai st dung céc chét 16ng ion kiém lién két cong hoa tri /ddu miu st dung

cacbonic dé rira

Silic oxit Khoéng hoan nguyén Rira bing cacbonic
0,25¢ TAN 1 TAN 2 TAN1 TAN 2
[SiO2-NEt3]
0,12 1,83 0,17 0,31
[HCOs]

Chét 16ng ion lién két [SiO2-NEt;][HCO3] cho thdy hoat dong twong tu sau khi
hoan nguyén so vdi cac thir nghiém ban dau. Nguoc lai, khong ¢6 sy hoan nguyén, kha
nang chiét ciia cic chét rin nay giam ding ké.

Két luan

Viée st dung cac chét 16ng ion kiém alkylcacbonat hoc hydrocacbonat theo
sang ché cho phép cac mic TAN trong dau thd giam xudng <0,1 véi ty 1& dau/IL cao
khoang &0.

Viéc tao nén rén cho cic chét long ion, ching han nhu alkylamoni va
alkylcacbonat, cling cho phép dat dugce do giam dang ké axit naphtenic.

Viée str dung cic chét 1ong ion kiém lién két cong hoa tri cling co thé dugc sir

dung nhu la thubc thir dugc tao nén dé loai bé axit naphtenic tir dau tho.
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Ca chét 16ng ion duogc tao nén va thudc thir chit 1éng ion kiém lién két cong hoa
tri ¢é thé duoc tai st dung c6 hiéu qué sau khi str dung béng cach hoan nguyén don

gian st dung axit cacbonic.
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YEU CAU BAO HQ
1. Quy trinh loai bé axit hitu co tir it nhit mot trong s& dau thd va san phim chung cét

dAu tho cé chira axit hitu co bao gom céc bude:

) cho it nhit mot trong s6 dau tho va san phim chung cAt tir ddu thd co chira cac
axit hitu co tiép xtc v6i chit long ion kiém dugc tao nén c6 anion kiém dugc chon tur
hydrocacbonat hodc alkylcacbonat, trong d6 chét 16ng ion va it nhét mot trong s6 diu
thd va san phdm chung cét tir dAu thd duoc tiép xuc theo ty 18 khéi lugng tir 16n hon
1:40; va

(i) thu it nhit mot trong sb dau thd va sén pham chung cét tir diu thd c6 ndng dd

axit giam duoc tach ra tir chat 16ng ion kiém dugc tao nén.

2. Quy trinh theo diém 1, trong d6 chit 1éng ion va it nhét mot trong s& du thd va san

phdm chung cit dau tho duogc tiép xtic theo ty 1€ khéi lugng tir 16n hon 1:40 dén 1:300.

3. Quy trinh theo diém 1, trong d6 anion kiém duoc chon tir cac anion alkylcacbonat,

trong d6 nhom alkyl cua anion alkylcacbonat chira tir 1 dén 20 nguyén ti cacbon.

4. Quy trinh theo diém 3, trong d6 nhom alkyl dugc chon tir it nhét mot thanh phf?m cua
nhom bao gdm metyl, etyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl va/hodc
dexyl.

5. Quy trinh theo diém 1, trong do nén dugc chon tir silic oxit, nhdm oxit, cacbon,
ziricon oxit, nhdm oxit-silic oxit, hodc zeolit.

6. Quy trinh theo diém 1, trong d6 chat léng ion dugc hép phu trén nén theo ty 18 khoi
lwong chét 1éng ion:nén la tir 10:1 dén 1:10.

7. Quy trinh loai bo axit hitu co tur it nhat mot trong s& dau tho va san phdm chung cht
tir ddu thd ¢ chira axit hitu co gdm cic budc:

(i) cho it nhit mot trong s& dAu tho va san phim chung c4t diu thd c6 chura céc axit
hitu co tiép xtc voi chit 16ng ion kiém c6 anion kiém dugc chon tir hydrocacbonat
hodc alkylcacbonat, va trong do chét 16ng ion va it nhit mot trong s6 ddu tho va san
pham chung cét tir dau tho duge tiép xuc theo ty 1€ khéi lugng 16n hon tir 1:40; va

(ii) thu it nh4t mot trong s6 dau tho va san phdm chung cét tir ddu tho c6 ndng dd

axit gidm dugc tach ra tir chat 16ng ion ki€m.
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8. Quy trinh theo diém 7, trong d6 anion kiém dugc chon tir anion alkylcacbonat, trong

d6 nhém alkyl clia anion alkylcacbonat chura tir 1 dén 20 nguyén tir cacbon.
9. Quy trinh theo diém 7, trong d6 axit hitu co 12 axit naphtenic.

10. Quy trinh theo diém 7, trong do chét long ion kiém chira cation dugc chon hodc ¢6
nguén géc tr nhém bao gém: amoni, azaanuleni, azathiazoli, benzimidazoli,
benzofurani, benzotriazoli, boroli, xinolini, diazabixyclodexeni, diazabixyclononeni,
diazabixyclo-undexeni, dithiazoli, furani, imidazoli, indazoli, indolini, indoli,
morpholini, oxaboroli, oxaphospholi, oxazini, oxazoli, iso-oxazoli, oxothiazoli,
pentazoli, phospholi, phosphoni, phtalazini, piperazini, piperidini, pyrani, pyrazini,
pyrazoli, pyridazini, pyridini, pyrimidini, pyrolidini, pyroli, quinazolini, quinolini, iso-
quinolini, quinoxalini, selenozoli, sulfoni, tetrazoli, iso-thiadiazoli, thiazini, thiazoli,
thiopheni, triazadexeni, triazini, triazoli, iso-triazoli va cation dugc chon tir nhém bao

gdém:

RE RE, R¢
R , | R ,
— R4 1+ — 1+
RE | R N RY
QN O
Rb I.I\I )\ R? , Rb lN R ,
B R | R4
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trong d6: mdi nhom R?, R®, R¢, RY, RS, R va Re doc 1ap dugce chon tir hydro, nhom
alkyl mach thang hoic mach nhénh C; dén Cso, nhém xycloalkyl C3 dén Cs, hodc
nhém aryl Ce dén Cio, trong d6 nhém alkyl, xycloalkyl hodc aryl nay khong dugc thé
hodc duoc thé béng mot dén ba nhom dugc chon tir: alkoxy Ci dén Cs, alkoxyalkoxy
C, dén C1a, xycloalkyl Cs dén Cs, aryl Cs dén Cio, -CN, -OH, -SH, - NO, aryl Cs dén
Cio va alkaryl C7 dén Cio, -COsalkyl(Ci dén Cs), - OC(O)alkyl(C1 dén Cs), hogic hai
nhém bat ky trong sé R, R, RY, R va R lién két v6i cac nguyén tir cacbon lién ké tao

thanh chudi metylen -(CH)q- trong d6 q la tir 3 dén 6, hoic cation dugc chon tir nhém

R¢

O

R

bao gém:

[NRHR)RIRY], [PRYR)R)RY]", va [SRHR)R)]"

RE
N R?
/\
RA RE
o) R4
N R®
WA
R% RE

O,

I

11
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11. Quy trinh theo diém 7, trong d6 chét 1éng ion con chira thém cation kiém c6 cong

thirc:

Cat*-(Z-Bas)a

trong do:

Cat* 1a gbc dién tich duong;

Basla géc bazo;

Z 12 lién két cong hoa tri ndi Cat* va Bas, ho#ic 1a nhom lién két hoa tri hai; va
n 12 s6 nguyén tur 1 dén 3.

12. Quy trinh theo diém 11, trong d6 Cat* c6 cdu tric vong di vong dugc chon tir it
nhit mot thanh phdn ctia nhém bao gbdbm: imidazoli, pyridini, pyrazoli, thiazoli
isothiazolini, azathiozoli, oxothiazoli, oxazini, oxazoli, oxaboroli, dithiozoli, triazoli,
selenozoli, oxaphospholi, pyroli, boroli, furani, thiopheni, phospholi, pentazoli, indoli,
indolini, oxazoli, isooxazoli, isotriazoli, tetrazoli, benzofurani, dibenzofurani,
benzothiopheni, dibenzothiopheni, thiadiazoli, pyrimidini, pyrazini, pyridazini,
piperazini, piperidini, morpholeni, pyrani, anolini, phtalazini, quinazolini, quinazalini,

quinolini, isoquinolini, thazini, oxazini va azaanuleni.

13. Quy trinh theo diém 11, trong d6 Cat*-Z-Bas dugc chon tir:
[N(Z-Bas)(R®)(R?)(RY]" va [P(Z-Bas)(R")R)R)]"

trong d6: Bas va Z dugc xdc dinh theo diém 11 va mdi nhom RP, R® va R¢ doc 1ap
dugc chon tir metyl va etyl.

14. Quy trinh theo diém 7, trong d6 vat liéu duge khir axit 1a diu tho hodc san phdm
chung cAt tr diu thd duoc chon tir khi dau mo hoa léng, xadng, diu khi, ddu diezel,
nhién liéu phan luc, dau hoa, dAu sudi Am, va hdn hop cda ching.

15. Quy trinh theo 7, trong do it nh4t mot trong s6 dau thd va san phdm chung cit tir
dau thd ¢ ham luong axit gidm duge tach ra tir chit 16ng ion kiém c6 chira axit hitu co
bang cong doan chiét 16ng-1ong.

16. Quy trinh theo diém 7, trong d6 quy trinh nay con bao gbdm budc thu hdi lai chit
16ng ion kiém tir axit hitu co bang quy trinh hoan nguyén, trong d6 quy trinh hoan

nguyén bao gom budec:
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a) cho chét 16ng ion kidm tiép xuc véi axit cacbonic c¢6 pKa nhé hon 6,75.

17. Quy trinh theo diém 16, trong do6 chi s6 pKa ctia axit nho hon 6,25.

I'4
A

18. Quy trinh theo diém 7, trong d6 dé loai bo axit hiru co khoi it nhét mot trong so
diu tho va san phidm chung cAt tir dau thé c6 chira axit hitu co quy trinh ndy bao gbm

cac budc:

(i) cho it nhit mot trong s& diu thd va sén phém chung ct tir ddu tho c6 chira

axit hitu co tiép xuc véi chét l6ng ion dugc tao nén c6 cong thirc:
[NEN-Z-Cat*] [X]
trong do:
NEN Ia chét nén rén;
7 la lién két déng hoa tri ndi Cat™ va Bas, ho#c 1a nhom lién két hoa tri hai;
[Cat™] 1a gbc cation; va
[X-] 1a anion dugc chon tir alkylcacbonat va hydro cacbonat; va

(ii) tach it nhat mot trong s6 dAu thd va san phdm chung cét ddu thd c6 ndng do

axit giam tu chét 1ong ion dugc tao nén rén, trong do [NEN-Z-Cat'] dugc chon tur:
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R¢
O

/ ) H{ Rré

trong do:

RP, R®, RY, R¢, R va RE ¢6 thé gibng nhau hodc khac nhau, va mdi nhém doc 1ap duge
chon tir hydro, nhom alkyl mach thing hodc mach nhanh Ci dén Cso, nhém xycloalkyl
C3 dén Cs, hodc nhom aryl Cs dén Cio, trong d6 nhom alkyl, xycloalkyl hogc aryl nay
khong dugc thé hoac dugc thé béng mot dén ba nhom duge chon tir: alkoxy Ci dén Cs,
aryl Cs dén Cio, CN, OH, NO, aralkyl C7 dén Cso va alkaryl C7 dén Cso, hodic hai
nhom bét ky trong sb RP, R¢, RY, R® va R lién két voi céc nguyeén tir cacbon lién ké tao
thanh chudi metylen -(CHz)q- trong d6 q la s6 nguyén tir 8 dén 20, hoidc chira hodc bao
gém nhom dugc chon tir amino, amidino, imino, guanidino, phosphino, arsino, stibiﬁo,

alkoxyalkyl, alkylthio, alkylseleno va phosphinimino, va dugc chon tur:
[NEZ-NEN)R")R)RY] va [P(Z-NEN)R?)R)(R)]"

19. Quy trinh theo diém 18, trong d6 [NEN-Z-Cat'] la:

N

trong do: NEN va Z nhu dugc xé4c dinh theo diém 18.

20. Quy trinh theo di€ém 18, trong d6 nén ran duoc chon tir it nhat mdt thanh phén cia
nhém bao gdm silic oxit, nhdm oxit, cacbon, ziricon oxit, nhém oxit-silic oxit, va

zeolit.

21. Quy trinh theo diém 10, trong d6 [Cat*] dugc chon tur:
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INRHR )RR,
va trong d6 mdi nhém R?, R, R°va R®ddc lap dugc chon tir alkyl C; dén Cs;.
22. Quy trinh theo diém 16, trong d6 quy trinh hoan nguyén con bao gdm céc bude:

b) cho hdn hep cua bude (a) tiép xic v6i dung mdi khong trdn Ian duge véi chét
long ion kidm; va ’

¢) tach dung méi khoi chit 1ong ion nay.
23. Dau thd hodc san pham chung cht dAu tir tho c6 ham lwong axit giam, dau thd hodc
san phim chung ct tir ddu thd nay chira chét 1ong ion nhw dugc xéc dinh trong diém 7 va

dugc san xudt theo quy trinh theo diém 7.
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