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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén quy trinh loai bé kim loai, va cu thé 13 thuy ngén, ra khoi
dong hydrocacbon léng. Cu thé hon, sang ché dé cap dén quy trinh trong d6 cac kim
loai duge chiét tach khoi hydrocacbon khi hodc 1ong sir dung chat 16ng ion.

Tinh trang ky thuit cia sang ché

Hydocacbon 10ng va khi thu duoc tir diu va khi tu nhién thuong chtra thuy
ngan. Cu thé, hydocacbon l6ng va khi thu duogc tur dau va khi tu nhién ctia Ha Lan,
Puc, Canada, My, Malaisia, Bruney, va Anh da duoc biét ¢6 chira thuy ngan. Nhu N.
S. Bloom (Fresenius J. Anal. Chem., 2000, 366, 438-443) da chi ra, lugng thuy ngan
c6 trong hydrocacbon nay c¢6 thé ton tai & nhiéu dang khac nhau. Miac du, thuy ngéan
nguyén t& c6 xu hudng chiém wu thé, thuy ngan hat (ttrc 1a thuy ngéan lién két voi chat
dang hat), thuy ngan hitu co (vi dy, dimetyl thuy ngén va dietyl thuy ngén) va thuy
ngan dang ion (vi du, thuy ngan diclorua) ciing ¢6 thé duoc tim thdy trong cic ngudn
hydrocacbon c6 trong tu nhién. Nong do thuy ngéan trong du thd c6 thé nim trong
khoang tir dudi 1 phén ty (part per billion - ppb) dén vai nghin ppb phu thudc vao
giéng va vi tri. Tuong tu, ndng do thuy ngan trong khi ty nhién c¢6 thé nam trong
khoang tir dudi 1 ng.m™ dén 1én hon 1000 pg.m>.

Su ¢6 mat ctia thuy ngan trong cac hydrocacbon 1a mét van dé do ddc tinh cua
n6. Ngoai ra, thuy ngan an mon thiét bi xir Iy hydrocacbon sau do6, ching han nhu
duoc thiét bi duoc sir dung trong chung cit dau va khi hoa long. Thuy ngan c6 thé
phan tng véi nhdm cé trong thiét bi xir Iy hydrocacbon dé tao ra hdn héng, c6 thé dan
dén hong thiét bi. Vi du, cac mdi han duong 6ng, cac thanh ph?m dong lanh, thiét bi
trao ddi nhiét lam bang nhom va cac xic tic cho qua trinh hydro hod déu c6 thé bj hu
hai do cac hydrocacbon chira thuy ngan. Piéu nay dan dén su tam dirng hoat dong cua
nha may, v6i nhiing tac dong kinh té nghiém trong, hodc truong hop ning, mat kiém
sodat trong viéc ngdn chin hodc hoan thanh ké hoach, vai cac két qua tham hoa tiém
tang.

Ngoai ra, cac san phdm chira thuy ngdn voi ndng dd cao dugc xem la c6 chit

luong thap, va két qua la gia thanh thap.
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Mot sb phuong phéap loai bo thuy ngan ra khoi hydrocacbon da duoc dé xuét.
Céac phuong phap nay bao gém: k¥ thuat loc hoi dbt str dung cac thap phan ung cd
dinh chtra Iuu huynh, cac mubi sulfua va cac mudi iot cta kim loai chuyén tiép hoic
kim loai ndng trén gia hoat hod; oxy hod sau do tao phurc véi cac hop chit chira luu
huynh; va oxy hoa sau dé chiét trong dung moi.

Ngoai ra, mot s6 phuong phap gidi han da duoc dé xudt dé loai bo thuy ngén ra
khoi hydrocacbon str dung chét 16ng ion.

Thuét ngit “chat 16ng ion” dugc s dung & day dé chi chit long c6 thé duoc tao
ra bang cach nung néng chay mudi, va khi da san xuét chtta hoan toan ion. Chét 16ng
ion c6 thé duoc tao ra tir chét déng nhét chua mot cation va mot anion, hoidc co thé
chira nhiéu hon mot cation va mdt anion. Do d6, chit 16ng ion c6 thé chira nhiéu hon
mdt cation va mot anion. Chét long ion con cé thé gém c6 mot cation va mdt hodc
nhidu anion. Ngoai ra, chit léng ion con c6 thé gdm c¢6 nhiéu hon mot cation va nhiéu
hon mot anion.

Thuat ngit “chét long ion” chira ca céc hop chat ¢6 diém nong chay cao va hop
chét c¢6 diém nong chdy thap, vi du, ¢ nhiét do phong hodc thap hon. Do d6, nhiéu chat
I6ng ion ¢6 diém nong chay thip hon 200°C, cu thé la thap hon 100°C, x4p xi nhiét do
phong (tir 15 dén 30°C), hodc tham chi 14 thdp hon 0°C. Céc chit 1ong ion ¢ didm
néng chay thdp hop 30°C duoc goi chung 1a “chit 16ng ion & nhiét do phong” va
thudng duge xuét phat tir cac mudi hitu co ¢6 chira cation di vong chira nito, ching
han nhu cac cation gbc imidazol va pyridin. Trong cac chit 1ong ion & nhiét do phong,
ciu tric clia cation va anion ngin khong tao ra ciu tric tinh thé va do d6 mudi la chit
léng & nhiét do phong.

Hau hét cac chat 1ong ion duge biét dén rong rai la cac dung moi. Nhiéu chét
16ng ion da dugc thé hién c6 ap suét hoi khong dang ké, 6n dinh trong nhiét do, kha
ning chdy va tai st dung thap.

Do c¢6 rét nhiéu su két hop anion/cation nén ¢o thé diéu chinh cac tinh chét vat
ly cta chét long ion (vi du, diém nong chay, mat do, do nhot va do tron 1an véi nude
ho#ic dung moi hitu co) dé thich hop véi cac yéu ciu ng dung cuy thé.

Su két hop cua cac phdi tir tao phire v6i kim loai va cc chit 1ong ion dugc phu
Ién trén gia do tro nhu 1a chat hdp phu dé loai bo thuy ngan ra khéi khi nhién liéu hoa

thach da dugc mo ta trong don sang ché My s 2007/0123660 cua Ji et al. {Water, Air,
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& Soil Pollution: Focus 2008, 8, 349-358 va Ind. Eng. Chem. Res., 2008, 47, 8396-
8400).

Phan Ung cta céc halogen véi thuy ngan da dugc tan dung trong cong nghé loc
khi dbt dé loai bo hoi kim loai, bao gdm hoi thuy ngén, bang phan tng & nhiét do cao
v&i brom hodc clo dé tao ra cac hat thuy ngan hitu co c6 thé dé dang duogc chiét vao
trong moi trudng nude (vi dy, tham khao Lui, et al., Environ. Sci. Technol., 2007, 41 ,
1405-1412).

Viéc phén chia cac ion thuy ngén, trong trang thai oxy hoa +2 cao, vao cac chit
long ion tr nude da duge ghi nhan bdi Rogers, et al. (Green Chem., 2003, 5, 129-135),
thé hién rang cic phirc chat long anion dication ¢6 thé duoc st dung dé phan chia
Hg(IT) tir cac dung dich mudi va axit. Prausnitz, et al. (Ind. Eng. Chem. Res., 2008, 47,
5080-5086) da boc 1o su phan chia cac ion thuy ngan tir nudec vao cac chat 1ong ion ki

nudc.
Ban chit ky thuit ciia sang ché

Muc dich cta sing ché 1a tim ra quy trinh loai bé thiy ngin khoi dong
hydrocacbon chtra thily ngan nham khéc phuc cc van dé néu trén.

Sang ché dua trén su phat hién la cac chit [dng ion co thé duoc st dung nhu [a
céc chat pht hop dé loai bo thuy ngan ra khoi hydrocacbon khi va long ma khong cén
chit phu trg' va khong can su bién doi hoa hoc ciia thuy ngan. Cu thé, cac dung moi
thém vao va/hodc cac phdi tir phirc thuy ngan khong can thiét dat duge su phén chia
thuy ngan hiéu qua tir hydrocacbon khi va 16ng vao chit 1ong ion, mac du mot sb dong
dung moi va/hodc chét phu tro cé thé dugc két hop néu can. Ngoai ra, cling da phat
hién riang cac chét long ion c¢6 thé dwoc st dung dé loai bo thuy ngén ra khoi céc
hydrocacbon dang khi va dang long thich hgp & nhiét d0 moi truong xung quanh.

Tinh chét nay cta cc chit 1ong ion da khong dugc biét dén trude day. Cu thé,
su phén chia cac ion thuy ngan da bi 6xy hoa Hg(Il) gitta nudc c6 do phan cuc cao va
cac chit 1ong ion ki nudc da biét khong goi v ring thuy ngan, di & dang nguyén td,
hat, hgp chat hiru co hodc dang ion, nhu thuong dugc tim théy trong cac hydrocacbon,
c6 thé dugc chiét tach truc tiép tir cac hydrocacbon khong phan cuc vao chat 1ong jon.
Mo ta chi tiét sang ché

Theo khia canh thtr nhat, sang ché dé xuét quy trinh loai bo thuy ngén ra khoi

ngudn dong hydrocacbon chira thuy ngan bao gdm céc bude:
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(i) cho ngudn dong hydrocacbon chira thuy ngan tiép xuc vé6i chét long ion ¢6
cong thuc:

[Cat™][X-]
Trong d6:  [Cat'] la mdt hodc nhiéu cation. va
[X] 1a mot hodc nhiéu anion; va

(ii) tach ra khoi chét 1dng ion, san pham dong hydrocacbon ¢ he‘lm lugng thuy
ngan giam so v6i ngudn dong hydrocacbon chua thuy ngan ban dau.

Céc dong hydrocacbon chtra thuy ngan cé thé dugc xt 1y theo sang ché co thé
bao gdm tir 1 phan ty (ppb) thuy ngan t&i nhiu hon 50.000 ppb thuy ngén, vi du tir 2
dén 10.000 ppb thuy ngan; hodc tir 5 dén 1000 ppb thuy ngan. Lugng thuy ngan cé
trong dong hydrocacbon c6 trong tu nhién cé thé & cic dang khéac nhau, va sang ché c6
thé dugc ap dung dé loai bo thuy ngén, cu thé la thuy ngén, thuy ngan hitu co hoac ion
thuy ngén ra khoi dong hydrocacbon. Theo mdt khia canh uu tién cua sang ché, thuy
ngan & mot hodc nhiéu dang: nguyén td, hat hodc dang hitu co. Thich hop hon, thuy
ngin & dang nguyén té hodc hitu co. Do do, theo mot phuong an, thuy ngén & dang
nguyén t6. Theo phuong an khac, thuy ngan & dang hitu co.

Quy trinh theo sdng ché ¢6 thé dugc 4p dung vé co ban cho ngudn hydrocacbon
bat ky chira thuy ngén va & dang long hodc dang khi duéi cac didu kién van hanh cia
quy trinh. Do d6, dong hydrocacbon c6 thé duge xir ly theo sang ché bao gbm cac
hydrocacbon 16ng, ching han nhu khi tu nhién hoa léng; phan chung cét nhe, vi du,
bao gém khi diu mo l6ng, xing, va/hodc dau mo, khi tu nhién ngung tu; phan chung
cét giita, vi du bao gdm dau hoa va/hodc dau diesel; phan chung cét ning, vi du, dau
nhién liéu; va dau thé. Cac dong hydrocacbon c6 thé duoc xtr Iy theo sang ché ciing
bao gdm céc hydrocacbon dang khi, chang han nhu khi tu nhién va khi chung cat. Tét
nhét 13, dong hydrocacbon chira hydrocacbon long.

Theo sang ché, [Cat™] cb thé bao g61n cac cation dugc chon tur: amoni,
benzimidazol,  benzofuran, benzothiophen, benzotriazol, borol, cinnolin,
diazabixyclodecen, diazabixyclononen, 1,4-diazabixyclo[2.2.2]octan, diazabixyclo-
undecen, dithiazol, furan, guanidin, imidazol, indazol, indolin, indol, morpholin,
oxaborol, oxaphosphol, oxazin, oxazol, iso-oxazol, oxothiazol, phosphol, phosphon,
phtalazin, piperazin, piperidin, pyran, pyrazin, pyrazol, pyridazin, pyridin, pyrimidin,

pyrolidin, pyrol, quinazolin, quinolin, iso-quinolin, quinoxalin, quinuclidin, selenazol,
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sulfon, tetrazol, thiadiazol, iso-thiadiazol, thiazin, thiazol, iso-thiazol, thiophen,
thiuron, triazin, triazol, iso-thazol, va uron.

Theo mot phuong 4n uu tién cta sang ché, [Cat™] bao gdm cac cation di vong
thom dugc chon tu: benzimidazol, benzofuran, benzothiophen, benzotriazol, cinnolin,
diazabixyclodecen, diazabixyclononen, diazabixyclo-undecen, dithiazol, imidazol,
indazol, indolin, indol, oxazin, oxazol, iso-oxazol, oxathiazol, phthalazin, pyrazin,
pyrazol, pyridazin, pyridin, pyrimidin, quinazolin, quinolin, iso-quinolin, quinoxalin,
tetrazol, thiadiazol, iso-thiadiazol, thiazin, thiazol, iso-thiazol, triazin, triazol, va iso-
thazol.

Tét hon 14, [Cat™] ¢6 cong thirc:

Rd + Rd + Rd +
R R R R® R®
’ AN ‘ X f\w
1 H 1]
N JY
R” N/ R RY N/ RP N/ R®
L L L
7+ 7+ B +
F R RY R" R
R M R S "
D , / 1 Rh \’|!/M\R9 ) Rb T/ Rd )
R M Re
ia R? R?
-— + — - + r Rb T +
RP R* RY R?
N/ \N—~m “/
D~ A AU
R R R R® R R
o) T S
Ra

trong d6: mdi nhom R?, R®, R, RY, R¢, Rf va Re duge lwa chon doc 1ap tir hydro, nhém
alkyl mach thang hodc mach nhanh tir C; dén Cso, nhom xycloalkyl tir C; dén Cs, hodc
nhom aryl tir Cs dén Cio, hodc hai nhom bat ky trong RY, R¢, RY, R¢ va R' duge gén véi
cac nguyén tu cacbon bén canh tao ra chudi metylen -(CHa)q- trong dé q tir 3 dén 6;va
trong d6 cdc nhom alkyl, xycloalkyl hodc aryl hodc chudi metylen néi trén khong duge
thé hodc ¢6 thé duoc thé boi mot dén ba nhom dugc chon tu: alkoxy tur C, dén Cs,
alkoxyalkoxy tir C2 dén Cia, xycloalkyl tir C3 dén Cs, aryl tir Cs dén Cio, alkaryl tir C;
dén Cio, aralkyl tir C7 dén Cyo, -CN, -OH, -SH, -NO,, -CO:R¥, -OC(O)RX, -C(O)RX, -
C(S)RX, -CS2R¥, -SC(S)R¥, -S(O)(alkyl tir C dén Cs), -S(0)O (alkyl tir C; dén Ce), -
OS(O)( alkyl tir C; dén Ce), -S(alkyl tir C; dén Cg), -S-S(alkyl tir C; dén C), -
NR*C(O)NRYR?, -NR*C(O)ORY, -OC(O)NRYR? -NR*C(S)ORY, -OC(S)NRYR?, -
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NR*C(S)SRY, -SC(S)NRYR”, -NR*C(S)NR*R”, -C(O)NRYR*, -C(S)NRYR”*, -NR'R?
hodc nhém di vong, trong do R*, RY va R* dugc chon doc 1ap tur hydro hodc alkyl tir C;
dén Cs.

Tét hon 13, R® duge chon tir cac alkyl mach théng hodc manh nhanh tir C; dén
Cso, tot hon 1a alkyl mach théng hodac mach nhanh tur C, dén Cyo, tdt hon nita 1a alkyl
mach théng hodc mach nhanh tor C, dén Cio, va tot nhét 1a alkyl mach théng hoac
manh nhénh tir C4 dén Cs. Céc vi du khic 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 céc cation bao gém nhom Ré, R& thich hop dugc chon tir cdc mach théng
hodc manh nhanh alkyl tir C; dén Cio, tot hon 14, alkyl mach thang hodc manh nhanh
tir C1 dén Cs, va tot nhét 1a R& 1a nhém metyl.

Trong céc cation bao gSm ca nhom R? va R&, R? va R# thich hop dugc chon doc
lap tur alkyl mach théng hodc mach nhanh tir C; dén Cso, va mot trong hai nhém R? va
Re ¢6 thé 1a hydro. Tét hon 13, mét trong sb R® va Re ¢o thé duogc chon tr cac alkyl
mach thing va mach nhanh tir C, dén Cao, t6t hon nita 13, cic alkyl mach thing va
mach nhanh tir C, dén Cio, va tot nhit 1a cac alkyl mach théng va mach nhanh tr C4
dén Cg, va nhom con lai trong R* va R® c6 thé duoc chon tir cac alkyl mach théng hoac
mach nhénh tir C; dén Cy¢ , céc alkyl mach thé‘ing hodc mach nhanh tir C; dén Cs, va
t6t nhat 1a nhom metyl. Theo phuong 4n uu tién khac, R* va R® ¢co thé duoc chon doc
lap tir cac alkyl mach thang hodc mach nhanh tir C; dén Cso va cac alkoxyalkyl tir C
dén C)s.

Theo cac phuong 4n uu tién khac, R®, R¢, RY, R¢, va R" dugc chon ddc lap tur
hydro va céc alkyl mach théng hodc mach nhanh tir C; dén Cs, va tdt hon 1a R®, R¢, RY,
R¢, va Rf1a hydro.

Theo phuong 4n nay cua sang ché, [Cat™] thich hop bao gdm cation duoc chon

tu:



B R 1o+ r 1+
RE R9
A /Z’N/
I Rb /)\R"
R T/ R T
L R® i oL a i
va s

trong do: R?, R, R, R, R¢, R, va R& nhu dugc xac dinh & trén.

Tét hon 14, [Cat"] bao gém cation dugc chon tur:

RS +

\ 7/
-

A —=

va ,
Trong d6: R* va R® nhu dugc xac dinh & trén.
Ciing theo phuong 4n cta sang ché, [Cat®] thich hop c6 thé bao gdm cation

duoc chon tu:

Rd + R +
R®, R® R
AN Xy
| L L]
N G
RY T/ RY T R®
L R? R .
B o+ +
RS, R¢
R, N\ RY —
) ™ )
| RN s
R':[N/IR* T
| R
- R? - L 4
— T+ — o+ r 1 o+
RP R® RY, R! R
/ N\
N N N / N
Re 5 R RD \N RC R s R
Ra

trong d6: R%, R, R% R, R®, R va R& nhu duoc xac dinh & trén.
Céac vi du cu thé v& céc cation di vong thom chtra nito dugc vu tién cé thé dugc
st dung theo sang ché bao gom:
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H\N/\;\I“/ \,\1/\’:/0&42@43 \N/\;/(CH2)3CH3
[mim] [emim] [bmim]

\N/\;/(CHz)SCH3 \N/\;/(CH2)7CH3 \N/\"'/(CHZ)ZOCHS

N
—/ —/ \—/
[hmim] [Cgmim] [MeOC,;mim]

| e | =z
[bpyr] [bmpyr]

CgH
/\/\;1 N 817\"\"1 A

|/ : |/
CN

[(4-CN)bpyr] [Capyr]
Theo phuong 4n wu tién khic clia sang ché, [Cat'] bao gém cation di vong no
dugc chon tr ammon vong, 1,4-diazabixyclo[2.2.2]octan, morpholin, phosphon vong,
piperazin, piperidin, quinuclidin, va sulfoni vong.

Tét hon 1, [Cat*] bao gdm cation di vong no co cong thuc:

—- - _ _ _ -
R + + Rd +
RS Re
R R® RE R
¥
R® N R® ’ '
RP N Rf 7/ \ Rb P, Rf
7N\ RY
R RS Ra/ \Rg
r I+ r o 7+ [ 1+
R, R¢ RY, R
RS R®
)
Rb o Re ' A RP S Re
/ N\ R S Rl
R RY
I R
L a L Re o L _




— — + +

RCIOIW | EIR
RY /N\ Re R’ \
RY R

— - ’Vé — -

Trong d6: R* R®, R¢, RY, R¢, R", va Re nhu duoc xac dinh & trén.

Tt hon nira 13, [Cat*] bao gdm cation di vong no c6 cong thic:

B RY o+ B o+ —_ -
RS RY

- = ,vatotnhatla - -
trong do: R?, R®, R¢, RY, R¢, R", va R® nhu duoc xac dinh & trén.
Ciing theo phuong 4n nay ctia sang ché, [Cat’] thich hop bao gdm cation di

vong no dugce chon tu:

R + + +
RS R
R 0 R
R, Re
) )
R® . Re \ .
R N R
R P R /7 \\
VAN R R9 Ra/ \Rg
R? R9
— N 4 — 4 _ - 4
RE RY
RS, 3] R¢
) Re WA/(I
b
RP s R® R 1 Re
R S R ' l
l R ®
a \ — —
- R - - - va

Trong céc cation di vong no néu trén, R? thich hop dugc chon tir cac alkyl mach
thing hodc mach nhanh tir C; dén Cso, t6t hon 1a cac alkyl mach thang hodc mach
nhénh tir C; dén Cao, t6t hon nita la, cac alkyl mach théng ho#c mach nhénh tir C, dén
Cio, va tot nhit 1a cac alkyl mach théng hodc mach nhanh tir C; dén Cyo. Cac vi du
khac bao gom trong d6 R* duoc chon tur 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 di vong no bao gdbm nhom Re, Re thich hop dugc chon tir alkyl
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tir C; dén Cso mach théng hodc mach nhanh, tt hon 13, cac alkyl tir Cy dén Cg mach
théng hodc mach nhanh, va t6t hon 1a R€ 1a nhém metyl.

Trong céc cation dj vong no bao gdbm ci nhém R? va nhém Re, R? va Re thich
hop dugce chon doc lap tir cac alkyl mach théng hodc mach nhanh tir C; dén C3ova mot
nhén1ﬂongsé]i“vél§gcéthéléhydul’Téthonla1n©tnhén1U0ngséliavéligcéthé
dugc chon tu cac alkyl mach théng hodc mach nhanh tir C, dén Cao, tét hon nita 1a cac
alkyl mach thing hodc mach nhanh tir C; dén Co, va tt nhét la tr céc alkyk mach
thang hodc mach nhanh tir C4 dén Csg, va nhom con lai trong s6 R?® va R ¢6 thé duge
chon tir cac alkyl mach thing hodc mach nhanh tr C; dén Cio, tdt hon la cac alkyl
mach thang hogc mach nhanh tir C; dén Cs, va tét nhét 1a nhém metyl. Theo phuong
4n uu tién khac, mdi nhém trong sb R va R ¢6 thé dugc chon doc lap, néu co, tir cac
alkyl mach thing hodic mach nhanh tr C; dén Cso va céc alkoxyalkyl tir C; dén Cis.

Theo cac phuong an uu tién khéc, R R¢, R, R®, va Rf dugce chon doc lap tir
hydro va cac alkyl mach théng hodc mach nhéanh tir C; dén Cs, va tét hon 1a, R®, R,
RY, R¢, va RfIa hydro.

Theo phuong an uwu tién khéc nita ctia sang ché, [Cat™] bao gdm cation khong
vong dugc chon tu:

[NRHR)RYRYT, [PRY(R?)R)RY]*, v [SRH)RO) R,

trong d6: mdi nhom trong s6 R%, RP, R¢, va R¢ dugc chon doc 18p tir cdc nhom
alkyl tir Cy dén Cs, mach théng hodc mach nhénh, cidc nhom tir C3 dén Cs, hodc cac
nhém aryl Cs dén Cio; va trong d6 cdc nhoém alkyl, xycloalkyl hodc aryl noi trén khong
thé hodc dugc thé boi mot trong ba nhém duge chon tir: alkoxy tir C; dén Ce,
alkoxyalkoxy tir C; dén C)a, xycloalkyl tir C3 dén Cg, aryl tir Cs dén Cio, alkaryl tir C;
dén Ciq, aralkyl tir C7 dén Ci, -CN, -OH, -SH, -NO,, -CO,RX, -OC(O)RX, -C(O)RX, -
C(S)R¥, -CS2RX, -SC(S)R¥, -S(O) alkyl (tir C; dén Cs). -S(0)O alkyl (tir C; dén Cy), -
0S(0) alkyl (tir Ci dén C), -S alkyl (tr C; dén Cg), -S-S alkyl (tr C; dén Ce), -
NR*C(O)NRYR?, -NR*C(O)OR?, -OC(O)N RR? -NR*C(S)ORY, -OC(S)N RYR?%, -
NR*C(S)SRY, -SC(S)NR’R*, -NR*C(S)NR'R? -C(O)NRYR? -C(S)NRYR?, -NRYR?
hodc nhom di vong, trong d6 R, RY va R* dugc chon doc 1ap tir hydro hoic alkyl tr C,
dén Cs.

Téthonla,[Caﬁ]chﬁacaﬁonqucchQnt&:

[NRHR)HR)RYT, [PRHRIRIRY], va [SR)RY)R)T,

-11-



24436

trong do: R*, R, R¢, va RY duoc chon doc 1ap tir nhom alkyl mach thing hodc
mach nhanh tir C, dén Cs, nhom xycloalkyl tir C3 dén Cs, hodc nhom aryl Cg; va trong
d6 cac nhom alkyl, xycloalkyl hodc aryl noi trén khong thé hodc co thé duoc thé boi tir
mdt dén ba nhom duge chon tir: alkoxy tir Ci dén Ce, alkoxyalkoxy tir C» dén Ci,
xycloalkyl tir C3 dén Cs, aryl tir Cs dén Cio, alkaryl tir C; dén Cio, aralkyl tir C7 dén
Cio, -CN, -OH, -SH, -NO3, -CO;RX, -0C(0)R*, -C(O)RX, -C(S)RX, -CS2RX, -SC(S)RX,
-S(0) alkyl (tir Ci dén Cs), -S(0)O alkyl (tir C; dén Cs), -OS(0) alkyl (tir C1 dén Cs), -
S alkyl (tir Ci dén Ce), -S-S alkyl (tir C; dén Cg), -NR*C(O)NRYR?, -NR*C(O)ORY, -
OC(O)N RYR?, -NR*C(S)OR?, -OC(S)N RYR?, -NR*C(S)SRY, -SC(S)NRYR?, -
NR*C(S)NRYR?, -C(O)NRYR?, -C(S)NRYR?, -NRYR?, hodc nhom di vong, trong d6 R*,
RY va R* dugc chon doc 1ap tur hydro hodc alkyl tar C, dén Cs.

Céc vi du khac bao g6m trong do R*, R R¢va RY dugc chon doc 1ap 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. Tét hon 13 hai hodc nhiu hon, va t&t nhét 12 ba hodc nhiéu hon trong
sd R?, R, R¢ va RY duoc chon tir metyl, etyl, propyl va butyl.

Tt hon nira 14, [Cat*] chira cation duoc chon tir:

[N(R)(R*)(R)(RD],
trong do: R?, R, R, va R¢ nhu dugc xéac dinh & trén.
Theo phuong an uu tién khac, [Cat*] thich hop bao gdm cation dugc chon tir:
[SRHR)(R)],
trong do: R?, R, R, va R¢ nhu duoc x4c dinh & trén.
Céc vi du cu thé vé cac cation ammoni va phosphoni thich hop dé st dung theo

sang ché bao gdm:

+ + + + +
NBU4 s PBU4 , NHBU3 s Et3NMe s NMGBU3 ’
(IN4 4.4.4D ([P4.4.4.4) (INH4 4 4]) (IN2224]) (INg 441D
+ + + + OH
(CgHi7)sNMe NBuMe; (CgHq7)NMes Me3N/\/

(Ng 881 (N4 .1.4]) (Ng1.1.1D (IN1 1,1 201)
+/\/\ +/\/\/OH
Me3N OH MegN .
(IN1,1,1,30H]) (IN1,1,4,40H])
Theo phuong 4n khac cua sang ché, [Cat'] bao gdbm cation dwgc chon tur
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guanidin, guanidin voOng, uroni, uroni vong, thiuroni va thiuroni vong. Tot hon 1a,
[Cat™] bao gobm cation ¢6 cdng thuc:

+ +
NReR' OR®

L[k

apb cpd apb cRd
ReREN NR°R R2RPN NRCR — NRERY

hoéc

trong do: R% R® R¢, RY, R, va R dugc chon ddc 1ap tir nhém alkyl mach thing hoic
mach nhanh tir C; dén C3o, nhém xycloalkyl tir C3 dén Cs, hodc nhém aryl tir Cs dén
Cio, hodc hai nhém bét ky trong s6 R?, R®, R¢, va RY, dugc lién két véi cac nguyén tir
nito khac nhau tao ra chudi metylen -(CHa),- trong d6 q bang tir 2 dén 5; trong do6 céc
nhom alkyl, xycloalkyl hodc aryl néi trén hodc chudi metylen néi trén khong duogc thé
hogc ¢6 thé dugc thé béi tir mot dén ba nhom duogc chon tir: alkoxy tr C; dén Cs,
alkoxyalkoxy tir C2 dén C\2, xycloalkyl tir Cs dén Cs, aryl tir Cs dén Cho, alkaryl tir C;
dén Cio, aralkyl tir C7 dén Cio, -CN, -OH, -SH, -NO», -CO2RX, -OC(O)RX, -C(O)R¥, -
C(S)R¥, -CS2RX, -SC(S)R¥, -S(0) alkyl (tr C dén Cg),  -S(0)O alkyl (tir C1 dén Cs),
-0S(0) alkyl (tir Ci dén Cs), -S alkyl (tir Ci dén Ce), -S-S alkyl (tir Ci dén Ce), -
NR*C(O)NRYR?, -NR*C(O)ORY, -OC(O)N RYR? -NR*C(S)ORY, -OC(S)N RYR?, -
NR*C(S)SR?, -SC(S)NRYR?, -NR*C(S)NRYR?% -C(O)NRYR? -C(S)NRYR? -NRYR?,
hodc nhém di vong, trong dé R¥, RY va R* dugc chon ddc 1ap tir hydro hodc alkyl tir C;
dén Ce.

Céc vi du vé cac cation guanidin, uroni, va thiuroni thich hop d st dung theo

sang ché bao gdm:

+
+ Nl\/le2
NMe, + OMe
NMe
J +

’ )
MeN NMe
Me,N NMe, | Me,N NMe,
MesN NMe,

OEt SMe SEt

/gﬁ' ! /K"’ ’ /Kﬂ'
MezN OH MezN NM92 MezN NM62

Theo phuong én uu tién khéc, [Cat*] bao gdm cation chira luu huynh hodc selen
giau dién t¢. Cac vi du bao gém cac cation nhu duoc xac dinh & trén bao gém cac
nhém thé thiol, thioete, hodc disulfua.

Theo sang ché, [X] ¢d the bao gom mdt hodc nhiéu anion dugc chon tir céc
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halide, perhalide, gia halide, sulphat, sulphit, sulfonat, sulfonimit, phosphat, phosphit,

phosphonat, methid, borat, cacboxylat, azolat, cacbonat, cacbamat, thiophosphat,

thiocacboxylat, thiocacbamat, thiocacbonat, xanthat, thiosulfonat, thiosulfat, nitrat,

nitrit, perclorat, halometallat, axit amin va borat.

Do do, [X] co thé 12 mot hodc nhiéu anion duoc chon tur:

a)
b)

¢)
d)
e)
f)

g)
h)

)
j)
k)
)

anion halide duoc chon tu: F-, CI', Br, I';

anion perhalide dugc chon tu: [I5], [Br], [IBr2], [Br3], [Br2C], [BrCl,],
[I- CLJ, [CI], [Cl5];

anion gia halide duoc chon tu: [N;3], [NCS], [NCSe], [NCOJ, [CN];
anion sulphat dugc chon tir: [HSO4]", [SO4]>, [R20S020];

anion sulphit dugc chon tir: [HSOs], [SO3]>, [R20SO,];

anion sulfonat duogc chon tir: [R'SO,07;

anion sulfonimit dugc chon tir: [(R1802)2N]‘;

anion phosphat dugc chon tir: [HaPO4]:, [HPO4]*, [PO4]*, [RZOPO;]%,
[(R*O)PO:],

anion phosphit dugc chon tur: [H2POs], [HPO3]>, [R20PO2]%, [(R20),PO];
anion phosphonat dugc chon tir: [R'PO3)%, [R'P(O)(OR»)OT;

anion methid dugc chon tu: [(R'SO,);C]

anion borat dugc chon tu: [bisoxalatoborat], [bismalonatoborat];

m) anion cacboxylat dugc chon tir: [R?CO,];

n)

0)

p)

anion azolat duogc chon tu: [3,5-dinitro-1 ,2,4-triazolat], [4-nitro-1 ,2,3-
triazolat], [2,4-dinitroimidazolat], [4,5-dinitroimidazolat], [4,5-dixyano-
imidazolat], [4-nitroimidazolat], [tetrazolat];

anion chtra luu huynh dugc chon tir: thiocacbonat (vi du [R2OCS;]);
thiocacbamat (vi du [R%NCS:]); thiocacboxylat (vi du [R!CS2]);
thiophosphat (vi du [(R*0):PS:]"); thiosulfonat (vi du [RS(O)S]); va
thiosulfat (vi du [ROS(0)S]); va

anion nitrat ([NOs]") hodc anion nitrit ([NO2]);

trong d6: R! va R? duoc chon dc 1ap tir nhom gdm c6 alkyl (Ci - Cio), aryl (Cs), alkyl
(C1 - Cio) aryl (C6), va aryl (C6) alkyl (Ci-C19), mdi nhém c6 thé duoc thé bsi mot

hodc nhiéu nhom dugc chon tir: flo, clo, brom, iot, alkoxy (Ci - Cs), alkoxyalkoxy (Ca

- C12), xycloalkyl (Cs — Cs), aryl (Cs - Cio), alkaryl (C7 - Co), aralkyl (C7 - Cyo), -CN, -
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OH, -SH, -NO;, -CO;R%X, -OC(O)RX, -C(O)RX, -C(S)RX, -CS;RX, -SC(S)RX, -
S(O)alkyl (Ci - Cs), -S(0)O alkyl (Ci -Ce), -OS(O)alkyl(Ci - Cs), -S alkyl (C; - Ce), -
S-S alkyl (Ci - Ce), -NR*C(O)NR R, -NR*C(O)ORY, -OC(O)NRYR?, -
NR*C(S)ORY, -OC(S)NRYR*, -NR*C(S)SR¥, -SC(S)NRYR”*, = -NR*C(S)NRYR?, -
C(O)NRYR?, -C(S)NRYR?, -NRYR? hodc nhém di vong, trong d6 R*, RY va R* dugc
chon ddc lap tir hydro hoic alkyl (Ci - Ce), va trong d6 R' ciing ¢6 thé 1a flo, clo, brom
hodc iot.

Theo mot phuong 4n wu tién, [X] bao gdm anion halide hodc perhalide dugc
chon tu: [F], [CI], [Br], [II, [I3], [12Br], [IBr2], [Br3], [Br:Cl], [BrCly], [ICL:],
[LCIT, [Cls]. Tét hon 14, [X] bao gdm anion halide hodc perhalide dugc chon tir: [FT,
[CI], [Br], [1I], [I2Br], [IBr2], [Br2Cl], [BrCl2]", [ICL], [12CI].

Theo phuong 4n wu tién khéac, [X7] bao gdm anion chira oxy duoc chon tur:
[NOs], [NO2], [H2PO4], [HPO4]*, [PO4]*, [R?OPO3])*, [(R20)PO,],, [H2POs],
[HPOs3]*, [R2OPO,)%, [(R?20):PO], [R'POs]*, [R'P(O)(OR?)O], trong d6 R' va R2
dugc xac dinh nhu trén. Cac vi du khic vé anion trong trudng hop nay bao gom:
[MeOPOs3]>, [EtOPOs}*, [(MeO):PO:], [(EtO)PO,], [MePOs]*, [EtPOs]%,
[MeP(O)(OMe)OT, [EtP(O)(OE)O]-.

Theo phuong 4n uu tién khac, [X] bao gém anion cacboxylat dugc chon tir
[R’COs], trong d6 R? dugc xac dinh nhu trén. Cac vi du khic vé cac anion trong
trudong hop nay bao gom: [HCO»], [MeCO.], [EtCO.], [CH2(OH)CO,],
[CH;CH(OH)CH2COs]", [PhCOs]", salicylat, alaninat, argininat, asparaginat, aspartat,
cysteinat, glutamat, glutaminat, glyxinat, histidinat, isoleuxinat, leuxinat, lysinat,
metioninat, phenylalaninat, prolinat, serinat, threoninat, tryptophanat, tyrosinat,
valinat, N-metylglyxinat, 2-aminobutyrat, 2-aminoisobutyrat, 2-amino-4-aminooxy-
butyrat,  2-(metylguanidino)-etanoat,  2-pyrolidon-5-cacboxylat, piperidin-2-
cacboxylat, va 1 —piperidinpropionat.

Theo phuong an uu tién khac, [X] bao gdm anion chua luu huynh hoéc selen
giau dién tich. Cac vi du bao gém: cac anion nhu dugc xac dinh & trén bao gém cac
nhém thé thiol, thioete, hodc disulfua, [NCS], [NCSe], [R?’OCS:];, [R%:NCS:],
[R'CS2], [((R20)2PSa], [R'S(0):S] va [R20S(0),S], trong d6 R va R? duge xac dinh
nhu trén. Cac vi du khac vé cac anion trong truong hop nay bao gdm: [CH2(SH)CO2],

[CH3CH2(SH)CO2 ], [CH3CS, ], [CH3CH2CS2], [PhCS2], [(MeO)2PSa], [(EtO)2PS,],
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[(PhOY.PS2,  [(CH3)NCSa],  [(CH3CH2)NCS,],  [PhaNCS.],  [CH30CS.],
[CH3CH,OCS: ], [PhOCS,],

CO, cs, i
[:::j:: [::::1:: <j\\7//\\v//\\v/lL\o-
SH SH LT
’ ' va

Theo phuong an wu tién khac, [X] bao gdm anion chira luu huynh dugc chon tir
cac anion sulphat ([HSO4]", [SO4]%, [R20S0,0]"), cac anion sulphit ([HSOs3]", [SOs]*,
[R20S0,]") va cic anion sulfonat ([R'SO,0]). Cac vi du vé cac anion trong trudng
hop nay bao gém: [FSO20], [CF3S0,0]", [MeS0,0], [PhSO,07", [4-MeCsHsSO,07,
[dioctylsulfosucxinat], [MeOSO,0], [EtOSO,0], [CsH170SO20], va [MeOSO,],
[PhOSO2]".

Theo phuong 4n uu tién khac, [X"] bao gdm anion dugc flo héa duge chon tir:
[BF4], [CF3BF3], [CF3CFBF3], [PF¢], [CF3PFs]-, [CF3CF2PFs], [(CF3CF2)2PF4]; va
[(CF3CF»):PF3]". Tuy nhién, cac anion flo hoa kiéu nay tuong it dugc wu tién so véi
cac kiéu anion dd duoc boc 16 ¢ trén.

Sang ché khong bi gidi han ¢ cac chat 1ong ion bao gdm céc anion va cac cation
bac mot. Do d6, cong thire [Cat™][X"] dugc du dinh bao gdm ca céc chit long ion bao
gém, vi du, cac anion va’hodc cation bac hai, bac ba va bac bdn. Do do, duong lugng
[Cat'] va [X'] trong chit long ion khéng ¢d dinh ma c6 thé duoc thay dbi theo sb
cation v anion bac cao. Vi du, cong thirc [Cat'][X] cdn dugc hiéu 1a bao gdm cé cac
chit léng ion co cong thirc [Cat'[X%]; [Cat?"] [X] [Cat**][X¥]; [Cat]s[X>];
[Cat**][X]s va v.v..

Ciing c6 thé danh gia rang sang ché khong han ché & cac chét léng ion bao gdbm
c4c cation don va anion don. Do do, [Cat'] c¢6 thé, theo cic phuong an nhét dinh, co
hai hodc nhiéu cation, chéng han nhu hdn hop 1 ,3-dimetylimidazol, 1 -etyl-3-
metylimidazol va 1 -3-dietylimidazol. Twong tu, [X'] c6 thé, theo cic phuong an nhét
dinh, c6 hai hodc nhiéu anion, ching han nhu hdn hop chira tribromit ([Br3]) va
bisthflimid ([N(SO,CFs).]).

Cac chat léng ion dé sir dung theo sang ché thich hop 1a c6 didm soi 1a 250°C
hodc thap hon, t6t hon 1a 150°C hoic thép hon, t6t hon nita 14 100°C hodc thip hon, tét
hon nita 1a 80°C hodc thap hon, va tét nhat 13, chit 16ng ion c6 diém séi thdp hon 30°C.
Tuy nhién, hodp chit bat ky dap tng tiéu chuin 1a mubi (gdm c6 cation va anion) va la
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chét 16ng & nhiét do va ap suit hoat dong ctia quy trinh, hodc ton trong trang thai 16ng
trong bat ky giai doan nao cua phan ung, ¢o6 thé duoc xac dinh nhu 1a chit long ion voi
muc dich cta sang ché. Tt nhat 13, chét 16ng ion duoc chon dé vé co ban khong tron
1An dugc v6i dong hydrocacbon, cu thé trong dong hydrocacbon chita hydrocacbon
long.

Chét 16ng ion tt hon 1a duoc cho tiép xtic véi ngudn dong hydrocacbon chira
thuy ngan & nhiét do tir -80°C dén 200°C, &t hon 1a tir -20°C dén 150°C, tét hon nita la
tir 15°C dén 100°C, va tdt nhét 1a tr 15°C dén 40°C. Chét 16ng ion va ngudn dong
hydrocacbon chura thuy ngén ¢o thé duoc cho tiép xuc & ap suét khi quyén (xap xi 100
kPa), mac du ap suat cao hon hodc thdp hon ap sudt khi quyén co thé duogc st dung
néu muén. Vi du, quy trinh ¢6 thé duge didn ra & ap suat tir 10 kPa dén 10000 kPa, tdt
hon 1 tir 20 kPa dén 1000 kPa, t6t hon nita la tir 50 dén 200 kPa, va t6t nhat la tir 80
dén 120 kPa.

Tuy nhién, nhu dugc luu ¥ & trén, chét 1éng ion phai & trang thai 16ng & nhiét
do va ap sudt hoat dong cua quy trinh theo sang ché. Do d6, pham vi nhiét d6 va ap
suét hoat dong néu trén cd thé, trong mot sb truong hop, con duge gidi han bdi pham
vi 4p suét va nhiét do trong d6 chat 1éng ion dugc chon & dang 1éng.

Thong thuong, tiét kiém nhdt 1a cho tiép xtc chét léng ion va ngudn dong
hydrocacbon chtra thuy ngan ma khong ap dung nhiét, va cac dong san pham tinh ché
¢6 thé thuong duge xtt Iy ¢ nhiét do ma tai do chung tich ra khoi thiét bi tinh ché,
thuong 1én dén 100°C.

Chét 16ng ion va dong hydrocacbon chira thuy ngan thich hop duoc cho tiép
xuc voi nhau & ty 18 thé tich hydrocacbon:chét 16ng ion l1a tir 1 :1 dén 10.000:1, t&t hon
1a tir 20:1 dén 10.000:1, tot hon 1a tir 100:1 dén 10.000:1 va t6t nhét la tir 1000:1 dén
10.000:1. Thong thuong, thé tich chét 1ong ion so véi lugng hydrocacbon nhé hon
dugc wu tién do diu nay giup ngin su tao thanh nhil tuong.

Theo phuong an uu tién khéc, ty 1¢ thé tich chat long ion:hydrocacbon dugc
chon sao cho nam trong pham vi tr 1 dén 10.000 mol, t6t hon 1a tr 1 dén 1000 mol, tbt
hon nira la tir 1 dén 100 mol, t&t hon nira la tir 1 dén 10 mol, va tét nhat la tir 1 dén 5
mol chét 16ng ion duoc cho tiép xtic vai ngudn dong hydrocacbon chia thuy ngén trén
mdi mol thuy ngan trong ngudn dong hydrocacbon chira thuy ngan.

Theo quy trinh ctia sang ché, chat long ion chiét tach it nhit 60% trong lugng
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thuy ngén trong ngudn dong hydrocacbon chira thuy ngan. Tét hon 14, chét 1éng ion
chiét tach it nhat 70% trong luong, tdt hon nita 1a it nhat 80% trong luong, t6t hon nira
laitnhét9096trongluqng,téthon nﬁaléitnhét9596trong1uqng,vététnhétlélén
hon 99% trong lugng thuy ngan co trong nguén dong hydrocacbon chira thuy ngén.

Do d6, theo quy trinh theo sang ché, san pham dong hydrocacbon c6 thé thu
dugc chita 10% hodc it hon lugng thuy ngan co trong ngudn dong hydrocacbon chira
thuy ngén ban dau. Tét hon 13, san phdm dong hydrocacbon chira 5% hodc it hon
luong thuy ngan c6 trong ngudn dong hydrocacbon chira thuy ngan ban dau, va tét
nhit 14 san phdm dong hydrocacbon chtra 1% hodc it hon luong thuy ngan cé trong
ngudn dong hydrocacbon chtra thuy ngan ban dau. Thich hop 1a ndng d6 thuy ngan
trong san phdm dong hydrocacbon theo quy trinh theo sang ché 1a nhé hon 50 ppb, tdt
hon 14 nhé hon 10 ppb, va tot nhit 1a nhé hon 5 ppb.

Chat long ion va dong hydrocacbon chia thuy ngan c6 thé duge cho tiép xuc
v6i nhay bang cac quy trinh lién tuc hodc céc quy trinh theo dot. Thiét b tiép xuc
léng-18ng hogc khi-16ng thong thudng bat ky co thé duoc sir dung theo sang ché. vi dy,
chit 1ong ion va dong hydrocacbon chira thuy ngén c6 thé dugc cho tiép xtic v&i nhau
m&dungthoétbiﬁ&oxacléng%éngnguqcdéng,ﬂﬁétbiﬁépxﬁcléngJéngxuéidéng,
thiét bi tiép xtc khi-1éng nguge dong, thiét bi tiép xuc khi-long xudi dong, thiét bi tiép
xuc 16ng-16ng theo dot, hodc thiét bi tiép xuc khi-16ng theo dot.

Theo phuong an khac, chit 16ng ion on ¢6 thé dugc hd trg trén chét mang rin
x6p trude khi duoc cho tiép xtc véi ngudn dong hydrocacbon chura thuy ngéan. Chét
mang ran thich hop dé su dung theo phuong 4n nay cua sang ché bao gdm silica
alumin, silica-alumin, va cacbon hoat tinh. Thong thudng, cdc chat long ion duge hd
trg dé s dung theo phuong an ndy cla sang ché chua tir 50% dén 1 % trong luong
chét 16ng ion, va t6t hon 1a tir 20% dén 1% trong luong chét 1ong ion.

Ngmn&qwmmmcémémwcEphﬁﬁnngﬁn&mgb@mum&mcmmﬂmy
ngan tuong tu trong mot chudi cac bude tiép xuc, vi du, tr hai dén muoi bude, dé dat
duge sy giam lién tuc lugng thuy ngan trong san phim dong hydrocacbon & mdi budc.

Chét 1éng ion duoc cho tiép xtc véi ngudn dong hydrocacbon chira thuy ngan
mmgmmgmnmhﬁcéméﬁm@mmqm&mmWn@nUmgngﬁnd&gthmmhm
chira thuy ngan chuyén sang pha cht 1ong ion. Khoang thoi gian thich hop 1a tir 1 dén
60 phut va t6t hon la tir 2 dén 30 phut.
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Quy trinh theo sang ché ¢6 thé duogc s dung cung voi cac phuong phap da biét
khac dé loai bo thuy ngéan ra khoi dong hydrocacbon. Tuy nhién, mét uu diém cua
sang ché 1a khong can xir ly so b dong hydrocacbon dé loai bé cac tap chét cing
trude khi vao budc loai bo thuy ngén.

Theo phuong 4n khac, sang ché dé xuat quy trinh didu ché dung dich chira thuy
ngan, bao gdm cho dong hydrocacbon chira thuy ngan tiép xuc véi chat long ion co
cong thuec:

[Cat™][X7]
trong d6 [Cat'] la cation, va [X] la anion.

Theo phuong 4n ndy ctia sang ché, [Cat*] ¢ thé 1a cation ciia chét 1ong ion bt
ky dugc mo ta & trén, va cac cation dugc mo td nhu dugce uu tién ¢ trén cling dugce vu
tién trong phwong 4n nay cua sang ché. Tuong tu, [X7] theo phwong 4n nay cia sang
ché c6 thé 1a anion cta chét 1ong ion bit ky dugc mé ta & trén, va cac anion dugc md
ta nhu dugc uu tién & trén cling dugc wu tién trong phuong an nay clia sang ché.

Theo phuong 4n khéc, sang ché dé xuét quy trinh loai bé cadmi va/hodc chi ra
khoi dong hydrocacbin chira cadmi va/hodc chi bao gdm cac budc:

(i) cho ngudn dong hydrocacbon chira cadmi va/hodc chi tiép xuc v4i chét long
ion ¢6 coOng thuc:

[Cat"][X]
trong do [Cat"] la mot hoac nhiéu cation va [X"] 12 mOt hoac nhiéu anion; va

(ii) tach tir san pham chét 16ng ion dong hydrocacbon cé luong cadmi va/hodc
chi dd dugc giam xudng so v6i ngudn dong hydrocacbon chira cadmi va/hodc chi ban
dau.

Theo phuong 4n ndy cia sang ché, [Cat*] c6 thé 1a cation ctia chét 16ng ion bat
ky dugc mo ta ¢ trén, va cic cation dugc mo ta nhu dugce uu tién ¢ trén cling duoc vu
tién trong phuong 4n nay cia sing ché. Tuong tu, [X7] theo phuong an nay cua sang
ché co thé 14 anion cta chat 16ng ion bit ky dugc md ta & trén, va céc anion dugc mod

ta nhu dugce vu tién ¢ trén cling duge vu tién trong phuong an nay cua sang ché.
Vi du thuc hién sang ché
Sau day sang ché s€ dugc mo ta chi tiét thong qua cac vi du.

Loai bo thuy ngéan ra khdi khi ty nhién ngung tu
Trong quy trinh thir nghiém, khéi lwong khi tu nhién ngung tu (Natural Gas
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Condensate - NGC) va chit 1ong ion bang nhau duoc khudy trong thoi gian 4 gioy &
nhiét 6 25 °C. Sau do6 dirng khudy va chét 1ong ion duge tich ra ¢ pha c6 ty trong thap
hon va hdn hop dugc dé yén trong thoi gian 15 gid dé dam bao can bang. Nhiéu mau
tir cac pha ngung tu (30 mg mdi mau) dugc liy ra ma khong lam xao tron bé mat tiép
xtic 16ng-16ng va lugng thuy ngan téng cong dugc xéac dinh sir dung bod phén tich nhiét
phan Milestone DMA-80/AA. Lugng thuy ngan xac dinh dugc duge thé hién & don vi
microgam trén kilogam véi d6 léch chuén trong hai 1an do nim trong ngoic.

Sau khi khi ty nhién ngung tu tiép xtic vdi tit ca cac chat 1ong ion duge mo ta &
trén, lugng thuy ngén trong khi tu nhién ngung tu duoc giam xubng dudi 14 pgkg!
trir truong hop tiép xtic véi 1-etyl-3-metylimidazol etylsulfat.

Vidu 1 : l-butyl-3-metylimidazol bis(triflometan)sulfonimit

NGC (4,1g) dugc tron voi 1 -butyl-3-metylimidazol bis(triflometan)sulfonimit
(4,1g). Luong thuy ngan trong pha ngung tu sau khi tiép xtc 1a 7 (3) pg.kg" so voi
mau NGC dbi chimg chira 99 (10) ug.kg! thuy ngan.

Vidu 2: 1 -butyl-3-metylimidazol clodibromit

NGC (4,2 g) duogc tron voi 1 -butyl-3-metylimidazol clodibromit (4,2 g). Luong
thuy ngin trong pha ngung tu sau khi tiép xuc 1a 11 (9) pgkg™! so véi mau NGC dbi
chirng chtra 99 (10) pg.kg! thuy ngén.

Vidu 3: I-etyl-3-metylimidazol etylsulfat

NGC (4,1 g) duoc tron v6i 1-etyl-3-metylimidazol etylsulfat (4,0 g). Lugng
thuy ngan trong pha ngung tu sau khi tiép xuc 1a 73 (13) pug.kg" so véi miu NGC dbi
chirng chtra 99 (10) pg.kg! thuy ngan.

Vidu 4: 1-hexyl-3-metylimidazol bis(triflometan)sulfonimit

NGC (2,0 g) duoc tron véi 1 -hexyl-3-metylimidazol bis(triflometan)sulfonimit
(2,0 g). Luong thuy ngan trong pha ngung tu sau khi tiép xuc 14 4 (1) ng.kg! so véi
méau NGC ddi chimg chira 99 (10) ug.kg™! thuy ngan.

Vidu 5: 1-butyl-4-xyanopyridin bis(triflometan)sulfonimit

NGC (2,0 g) duoc tron véi 1 -butyl-4-xyanopyridin bis(triflometan)sulfonimit
(2,0 g). Luong thuy ngan trong pha ngung tu sau khi tiép xuc la 7 (5) ug.kg! so véi
mau NGC dbi chimg chtra 99 (10) pg.kg thuy ngan.
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Vi du 6: 1 -butyl-3-metylimidazol dietyldithiophosphat

NGC (4,0 g) dugc tron vai 1-butyl-3-metylimidazol dietyldithiophosphat (4,0
g). Lugng thuy ngan trong pha ngung tu sau khi tiép xtc 12 5 (5) pg.kg! so véi miu

NGC ban déu chtra 532 (23) pg.kg'! thuy ngan.
Vi du 7: 1-butyl-3-metylimidazol thioxyanat

NGC (4,0 g) dugc tron voi 1-butyl-3-metylimidazol thioxyanat (4,0 g). Lugng
thuy ngén trong pha ngung tu sau khi tiép xac 1a 5 (1 ) pgkg' so v6i mau NGC ban
dau chtra 532 (23) pg.kg! thuy ngan.

Vi du 8: 1-butyl-3-metylimidazol metoxytri(propylen glycol)sulfat

NGC (4,0 g) dugc tron voi 1-butyl-3-metylimidazol metoxytri(propylen
glycol)sulfat (4,0 g). Luong thuy ngan trong pha ngung tu sau khi tiép xuc 1a 9 (4)
png.kg' so véi mau NGC ban dau chira 532 (23) pg.kg! thuy ngan.

Vidu 9: 1 -butyl-3-metylimidazol axetat

NGC (4,0 g) duogc tron voi I-butyl-3-metylimidazol axetat (4,0 g). Lugng thuy
ngan trong pha ngung tu sau khi ngung tu 1a 14 pg.kg” so véi mau NGC ban dau chira

532 (23) pg.kg-' thuy ngan.
Vi du 10: 1-etyl-3-metylimidazol hydrogensulfat

NGC (4,0 g) dugc tron v6i l-etyl-3-metylimidazol hydrogensulfat (4,0 g).
Luong thuy ngan trong pha ngung tu sau khi tiép xuc 13 8 (5) pg.kg™! so véi mau NGC
ban dau chia 532 (23) ug.kg™! thuy ngan.

Loai bo thuy ngan ra khoi dodexan c¢6 thuy ngan nguyén td

Trong cic quy trinh thir nghiém, khéi luong dodexan da biét ma da duoc bio
hoa thuy ngan trudc véi chit 1ong ion dugc khudy véi cac chit 1ong ion & nhiét do b
dinh trong mot khoang thoi gian. Sau dé ngimg khudy va chat long ion duoc tach ra la
pha nhe hon va hdn hop duge dé yén trong thoi gian 15 phut dé dam bao su phan tach
giita cic pha. Nhiéu mau tir cac pha ngung tu (30 mg mdi mau) duge ldy ra ma khong
lam x4o tron mat tiép xuc 16ng-1ong va luong thuy ngan duoc xac dinh sir dung bd
phén tich thuy phan Milestone DMA-80/AA. Céc lugng thuy ngén xac dinh dugc duoc

the hién & don vi microgam trén kilogam vé&i cac do 1€ch chuan trong hai 1an thyc hién
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duogc thé hién trong diu ngoic.
Vidu 11: Loai bo thuy ngén ra khdi dodexan vgi 1-butyl-3-metylimidazol thioxyanat

Dodexan (20 g) chira 3978 pgkg!' thuy ngin dugc tron voi 1-butyl-3-
metylimidazol thioxyanat (2,0 g) & nhiét d6 60°C trong thoi gian 15 gio. Lugng thuy
ngan trong pha dodexan giam xudng 20 (5) pg.kg"' va luong thuy ngan trong phan chét
16ng ion tach ra ting 1&én 53143 (2830) pg.kg ™.

Vi du 12: Loai bé thuy ngén ra khoi dodexan vagi 1-butyl-3-metylimidazol thioxyanat

Dodexan (20 g) chia 3978 pgkg' thuy ngin duoc khudy véi 1-butyl-3-
metylimidazol thioxyanat (0,2 g) & nhiét dd 60°C trong thoi gian 15 gio. Lugng thuy
ngan trong pha dodexan giam xudng 35 (2) ug.kg"!, dodexan dugc gan va 16 dodexan
tiép theo chira 4551 pg.kg™! thuy ngan dugc thém vao va duge khudy trong thoi gian
18 gior. Luong thuy ngén trong dodexan giam xudng 43 (4) pg.kg™.

Vi du 13: Loai bé thuy ngén ra khoi dodexan v6i sulfonat long ndo 1-metylimidazol

Dodexan (2,4 g) chtra 3500 pg.kg™! thuy ngan duge khudy véi sulfonat long ndo
1-metylimidazol (1,2 g) & nhiét dd 21°C trong thoi gian 6 gio. Lugng thuy ngén trong
pha dodexan giam xudng 60 pgkg™'. Nong do thuy ngan trong pha dodexan con lai

khéng ddi sau khi tiép tuc khudy trong thoi gian 24 gio.
Vidu 14: Loai bo thuy ngén ra khoi dodexan véi tributylammon lipoat

Dodexan (3,1 g) chira 3500 pg.kg! thuy ngan dugc khudy véi tributylammon
lipoat (2,2 g) & nhiét do 21°C trong thoi gian 6 gio. Lugng thuy ngin trong pha
dodexan giam xudng 95 pg.kg"'. Sau khi khudy trong thoi gian 24 gio, ndng do thuy
ngan trong pha dodexan dugc giam xudng 30 pgkg'. Nong do thuy ngin trong pha

dodexan giam khéng ddi sau khi tiép tuc khudy thém 24 gio.
Vi du 15: Loai bé thuy ngéan ra khdi dodexan véi tricaprylmetylammon dithiobenzoat

Dodexan (4,5 g) chta 3500 ugkg' thuy ngin duoc khudy voi
tricaprylmetylammon dithiobenzoat (1,2 g) ¢ nhiét do 50 °C trong thoi gian 24 gio.

Luong thuy ngan trong pha dodexan giam xudng 40 pg.kg™.
Vidu 16: Loai bo thuy ngén ra khoi dodexan véi tetrabutylphosphon dithiobutyrat
Dodexan (1,4 g) chia 3500 pgkg' thuy ngin duoc khudy voi

tetrabutylphosphon dithiobutyrat (1,1 g) & nhiét do 50°C trong thoi gian 24 gid. Luong
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thuy ngan trong pha dodexan gian xudng 190 pg.kg™' . Sau khi khudy tiép trong 24 gio,

ndng do thuy ngan trong pha dodexan duoc giam xudng 80 pg kg™
Vidu 17: Loai bo thuy ngan ra khoi dodexan véi colin lipoat

Dodexan (3,0 g) chira 3500 pg.kg™' thuy ngan dugc khudy véi colin lipoat (0,9
g) & nhiét do 50°C trong thoi gian 24 gio. Lugng thuy ngéan trong pha dodexan giam
xudng 290 pg.kg.

Vidu 18: Loai b6 thuy ngén ra khéi dodexan véi 1-butyl-3-metylimidazol salicylat

Dodexan (4,0 g) chira 3500 pgkg' thuy ngin duoc trdn véi 1-butyl-3-
metylimidazol salicylat (2,9 g) & nhiét dd 50 °C trong thoi gian 48 gid. Luong thuy
ngan trong pha dodexan giam xudng 220 pg.kg.

Viduy 19: Loai bo thuy ngén ra khoi dodexan vai colin dexanoat

Dodexan (3,0 g) chta 3500 pg.kg' thuy ngan dugc khudy véi colin dexanoat
(1,5 g) ¢ nhiét do 50°C trong thoi gian 48gid. Lugng thuy ngin trong pha dodexan
giam xudng 270 pg.kg™.

Vi du 20: Loai bé thuy ngan ra khéi dodexan véi 1-butyl-1-metylpyrolidin
tris(pentafloetyl)triflophosphat

Dodexan (1,57 g) chira 2200 ppb thuy ngan nguyén t6 dugc khudy véi 1-butyl-
1 -metylpyrolidin tris(pentafloetyl)triflophosphat (0,53 g) & nhiét d6 60 °C trong thoi
gian 24 gio. Lugng thuy ngan trong pha dodexan giam xudng 1587 ppb va luong thuy
ngan trong phan chat long ion tach ra ting 1én 963 ppm (28 % phan thuy ngan da co

duoc chiét vao chat ldng ion).
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YEU CAU BAO HO

1. Quy trinh loai bo thuy ngan ra khéi ngudn dong hydrocacbon chira thuy ngan bao
gdm céc budc:
(i) cho ngudn dong hydrocacbon chtra thuy ngan tiép xuc véi chét 1ong ion ¢
cong thirc:
[Cat"][X]
trong do: [Cat*] 1a mot hodc nhiéu cation, trong dé [Cat'] bao gdm céc cation dugc

chon tr nhém bao gom:

g —y P iy o -,

R + Rﬂ + R +
A A o e R
\ N . \\ d \\[{[
) il ' ,
| |
/fl\ P Lz
RE x‘il B R”‘/\\;@; o /\N "
- R* - _ pa | _ La .
- a9 4 _ . - o,
RE fi R, po
\__{ ) y
’ Ri‘/&\“l/"“-\%‘g ’ o ‘I%Pf .
2 e
+ ™ T - 1+
R gﬁe /ﬁe
\l SR / £l
' \ ! )'\ '
Hb \ K¢ R e
Bl

trong d6: mdi nhém R?, R®, Re, RY, R¢, R va Re duoc chon doc 1ap tir hydro,
nhom alkyl mach thang hodc mach nhanh tr C; dén Cso, nhom xycloalkyl tir C3 dén
Cs, hodc nhom aryl tir Co dén Cio, va hai nhom bit ky trong sb R, R¢, RY, R® va Rf
duoc gin véi cac nguyén tir cacbon canh nhau tao ra chudi metylen -(CHz)q- trong do
q la gia tri tir 3 dén 6; va trong do cac nhom alkyl, xycloalkyl hodc aryl néu trén hoic
chudi metylen néu trén khong dugc thé hodc co thé duoc thé boi tu mot dén ba nhoém
dugc chon tir: alkoxy tir C; dén Cs, alkoxyalkoxy tir C, dén C, xycloalkyl tir C; dén
Cs, aryl tir Cs dén Cio, alkaryl tir C; dén Cio, aralkyl tir C7 dén Cio, -CN, -OH, -SH, -
NO2, -CO2R¥, -OC(O)RX, -C(O)RX, -C(S)R¥, -CS,R¥, -SC(S)RX, -S(O)alkyl (tir C;
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dén Ce), -S(0)O alkyl(tir C; dén C), -OS(O) alkyl(tir C1 dén Cs), -S alkyl(tr C; dén
Co), -S-S alkyl(tr C; dén Ce), -NR*C(O)NRYR”, -NR*C(O)ORY, -OC(O)NRYR?, -
NR*C(S)OR?, -OC(S)NRYR?*, -NR*C(S)SR?, -SC(S)NRYR?, -NR*C(S)NRYR?, -C(O)N
RYR?, -C(S)N RYR*, -NRYR*, hodc nhom di vong, trong d6 R*, R va R* dugc chon dbc
lap tir hydro hodc alkyl tir C; dén Cs; hodc

trong d6 [Cat'] dugc chon tir nhém bao gdm:
[NR#)RO)RHRHT', [PRHRP)R)RH]* va [S(R¥)(RP)(RO)]', va trong d6 mdi nhém
R?, R®, R¢ va RY dugce chon doc 1ap tir nhdm alkyl mach théng hodc mach nhanh tir C;
dén C30, nhém xycloalkyl tir C; dén Cs, hodc nhém aryl tir Cs dén Cio; va trong d6 cac
nhom alkyl, xycloalkyl hodc aryl néu trén khong duoc thé hodc co thé dugc thé boi tir
mot dén ba nhom duogc chon tir: alkoxy tir Cy dén Cs, alkoxyalkoxy tir C, dén Ci,
xycloalkyl tir C3 dén Co, aryl tir C¢ dén Cyo, alkaryl tir C7 dén C)q, aralkyl C7 dén Cio, -
CN, -OH, -SH, -NOy, -CO2R%, -OC(O)R*, -C(O)RX, -C(S)R¥, -CS,RX, -SC(S)R¥, -
S(0) alkyl(tirC, dén Cg), -S(0)O alkyl(tir C; dén Cs), -OS(O)alkyl (tir Ci dén Cs), -S
alkyl(tr C1 dén Ce), -S-S alkyl(tir C; dén Cg), -NR*C(O)NRYR?, -NR*C(O)ORY, -
OC(O)N RYR?*, -NR*C(S)OR?Y, -OC(S)N RYR?#, -NR*C(S)SRY, -SC(S)NRYR?, -
NR*C(S)NRYR?, -C(O)NRR?, -C(S)NRYR?, -NRYR?, hodc nhém di vong, trong dé R*,
RY va R* dugc chon doc 1ap tir hydro hodc alkyl tir C; dén Cg, va

[X] 1a mot hodc nhidu anion; trong d6 d6 [X7] bao gdm anion dugc chon tir: F-,
Cl, Br, I, [Is], [LBr[, [IBro], [Brs], [BrCl], [BrCLa, [ICL], [LCIT, [Cl3], [Ns],
[NCS],, [NCSe], [NCOJ, [CN], [HSO4], [SO4]*, [R?OSO0], [HSOs], [SOs]%,
[R20SO:],, [R'SO:0T, [(R'SO2:N], [HPOs], [HPO4)>, [PO4]*, [RZOPO;]%,
[(R20)PO2],  [H2POs],  [HPOs3]*, [R?OPO)*, [(R20)1POJ, [R!'PO3]*,
[R'P(O)(OR*)OT, [(R'SO1)5C];, [bisoxalatoborat], [bismalonatoborat], [R*CO.], [3,5-
dinitro-1,2,4-triazolat], [4-nitro-1,2,3-triazolat], [2,4-dinitroimidazolat], [4,5-
dinitroimidazolat],  [4,5-dixyano-imidazolat],  [4-nitroimidazolat], [tetrazolat],
[RZOCS.], [R:LNCS:], [RICSy], [(R20)2PS,], [R'S(0).S], [R2OS(0):S], [NOs]" va
[NO2];
trong d6: R' va R? dugc chon doc 1ap tir nhom bao gdm alkyl tir Cy dén Cio, aryl Ce,
aryl (Ce) alkyl tir C1 dén Cio, va alkyl (tir C; dén C)o) aryl Cs, mdi nhém c6 thé duge
thé bdi mot hodc nhiéu nhém dugc chon tu: flo, clo, brom, iot, alkoxy tir C; dén Cs,

alkoxyalkoxy tir C, dén Cia, xycloalkyl tir C3 dén Cs, aryl tir C¢ dén Cjo, alkaryl tir C;
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dén Cio, aralkyl tir C7 dén Cio, -CN, -OH, -SH, -NO,, -CO:RX, -OC(O)R¥, -C(O)R¥, -
C(S)RX, -CS,RX, -SC(S)RX, -S(0)alkyl (tir C1 dén Cs), -S(0)O alkyl (tir C; dén Cs), -
0S(O)alkyl(tlr C dén Ce), -S alkyl (tir C; dén Ce), -S-S alkyl (tr Ci dén Cg), -
NRX*C(O)NRYR?, -NR*C(O)ORY, -OC(O)NRYR?, -NR*C(S)ORY, -OC(S)NRYR?, -
NRX*C(S)SR?, -SC(S)NRYR?, ~ -NR*C(S)NRYR* -C(O)NRYR? -C(S)NR'R? -NRYR?,
hodc nhom di vong, trong do R*, RY va R* dugc chon ddc lap tir hydro hoac alkyl tir C,
dén Cs, va trong do R! cling ¢6 thé 14 flo, clo, brom hodc 1ot,

ti 1& thé tich hydrocacbon trén chit 16ng ion nam trong khoang tir 100:1 dén
10.000:1; va

(ii) tach ra khoi chét l6ng ion, san phdm dong hydrocacbon c6 lugng thuy ngéan
dugc giam xubng so véi ngudn dong hydrocacbon chira thuy ngan.
2. Quy trinh theo diém 1, trong d6 thuy ngin & dang nguyén t6, hat hoic dang hiru co.
3. Quy trinh theo diém 1 hodc diém 2, trong do ndng do thuy ngan trong ngudn dong
hydrocacbon chtra thuy ngan nam trong khoang tir 1 dén 50.000 ppb (phén ty).
4. Quy trinh theo diém 1, trong do ngudn dong hydrocacbon chtra thuy ngan ¢ dang
long.
5. Quy trinh theo diém 4, trong d6 ngudn dong hydrocacbon chua thuy ngan bao gém
mot hodc nhiéu:

(1) khi ty nhién hod long;

(ﬁ)phénchungcétnhebwagénlkhidﬁurnéléng,xéng,vwhoacdéunux

(ii1) khi ty nhién ngung tu;

(iv) phan chung cét trung binh bao gdm ddu lira va/hodc dau diezen;

(v) phan chung cit nang; va

(vi) dau tho.
6. Quy trinh theo diém 1, trong d6 ngudn dong hydrocacbon chira thuy ngan la khi.
7. Quy trinh theo diém 6, trong d6 ngudn dong hydrocacbon chira thuy ngén chira khi
tu nhién va/hodc khi nha may tinh luyén déu.
8. Quy trinh theo diém I, trong d6 [Cat*] bao gdm céc cation duoc chon tir nhém bao

N
A

gom:
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trong d6: R?, R, R¢, RY, Re, Rf va R nhu duge xac dinh ¢ diém 1.

9. Quy trinh theo diém 1, trong d6 [Cat'] bao gdm cac cation dugc chon tir nhém bao

gdm:
- - B 1o+
a +
RC Rz‘
RY 1 Rf 1
I |

trong do: R?, RP, RS, RY, R¢, Rf va R& nhu duge xé4c dinh & diém 1.
10. Quy trinh theo diém 9, trong d6 [Cat"] bao gdm céc cation dugc chon tir nhém bao

gom:

LR va L R
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trong d6: R? va Re duge xac dinh nhu trong diém 1.
11. Quy trinh theo diém 10, trong dé cation la:

- b’

S ;/ :
0

L —

trong do, R?* dugc chon tir nhdm alkyl mach théng hodc mach nhanh tir C; dén Cao, va
Re dugc chon tir nhém alkyl mach thing hodc mach nhanh tir C; dén Cs.
12. Quy trinh theo diém 1, trong d6 [Cat*] duoc chon tir nhém bao gdm:

[NRHR?)R)RY], [PRHR)R)R)] " va [S(R)(R*)(R)]

trong d6: mdi nhom R?, R, R¢, va RY dugc chon doc 1ap to nhom alkyl mach
thang hodc mach nhanh tir C; dén Cso, nhom xycloalkyl tir C; dén Cy , hodc nhom aryl
tir C¢ dén Cio; va trong d6 cac nhom alkyl, xycloalkyl hodc aryl néu trén khong duoc
thé hodc c6 thé dugc thé boi tur mot dén ba nhoém duoc chon tir: alkoxy tur Cy dén Ce,
alkoxyalkoxy tir C; dén C2, xycloalkyl tir C3 dén Cs, aryl tir Cs dén Cio, alkaryl tor C7
dén Cio, aralkyl C7 dén Cio, -CN, -OH, -SH, -NO,, -CO.R¥, -OC(O)RX, -C(O)R¥, -
C(S)RX, -CS,RX, -SC(S)RX, -S(0) alkyl(tir Ci dén Cs), -S(0)O alkyl(tir C; dén Cg), -
OS(O)alkyl (tir C; dén Cg), -S alkyl(tr Ci dén C¢), -S-S alkyl(tx C; dén Cs), -
NR*C(O)NRYR?, -NR*C(O)OR?Y, -OC(O)N RYR?# -NR*C(S)ORY, -OC(S)NRYR?, -
NR*C(S)SR?, -SC(S)NRYR?, -NR*C(S)NRYR? -C(O)NRYR? -C(S)NRYR? -NRYR?
hodc nhém di vong, trong do R*, RY va R* dugc chon ddc lap tir hydro hodc alkyl tir C,
dén Cs.
13. Quy trinh theo diém 1, trong d6 [X] bao gdm anion duoc chon tir: [F, [CIT, [Br],
(1T, [Is], [I2Br], [IBr2], [Brs], [Br2Cl], [BrCl], [ICL2], [I.CI] va [Cl5].
14. Quy trinh theo diém 1, trong d6 anion la perhalide dugc chon tu: [I3], [I.Br],
[IBr2], [Br3], [Br2CIT, [BrCLJ, [ICL2], [I2C1], va [Cl3]-.
15. Quy trinh theo diém 1, trong dé [X] bao gdm anion dugc chon tir: [NOsJ, [NO2J,
[H2PO4], [HPO4]%, [PO4]*, [R*OPOs]%, [(R20):PO:], [H2POs], [HPO3]?, [RZOPO1]*
, [(R20)%POT, [R'PO3]%, [R'P(O)(OR?)O] va [R2CO,] trong d6 R' va R? nhu dugc
xé4c dinh ¢ diém 1.
16. Quy trinh theo diém 1, trong d6 [X] bao gdm anion chira gbc luu huynh hodc selen
giau dién tor, anion nay duoc chon tor [NCS], [NCSe], [R?0OCS;], [R%HNCS,,
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[R'CS,], [(R20)2PS,], [R'S(0):S] va [R20S(0),ST, trong do R! va R? nhu dugc xac
dinh & diém 1, va cac anion nhu & diém 1 bao gé)xn cac nhom thé thiol, thioete, hodc
disulfua.

17. Quy trinh theo diém 1, trong d6 [X] bao gdbm anion duoc chon tir: [HSO4]", [SO4]*
, [R2OSO,0T, [HSOs], [SOs3]*, [R?0S0,], va [R'SO,0] trong d6 R! va R? nhu duge
xéc dinh & diém 1.

18. Quy trinh theo diém 1, trong do chat long ion dugc gitt ¢ dinh trén chit nén rin
tro.

19. Quy trinh theo diém 18, trong d6 chat nén ran tro 1 cacbon hoat tinh.

20. Quy trinh theo diém 1, trong d6 chat long ion 1a khong tron 1dn duge véi ngudn
dong hydrocacbon chira thuy ngén va san pham dong hydrocacbon.

21. Quy trinh theo diém 1, trong d6 chit long ion dugc cho tiép xuc véi ngudn dong
hydrocacbon chtra thuy ngan & nhiét do tir -80°C dén 200°C.

22. Quy trinh theo diém 1, trong d6 chét 16ng ion duge cho tiép xuc véi ngudn dong
hydrocacbon chira thuy ngan & ap suét khi quyén.

23. Quy trinh theo diém 1, trong do6 chit 16ng ion & dang léng khi tiép xuc véi ngudn
dong hydrocacbon chtra thuy ngén.

24. Quy trinh theo diém 1, trong do6 tir I dén 10.000 mol chat léng ion duge cho tiép
xtic v6i ngudn dong hydrocacbon chira thuy ngan trén mdi mol thuy ngan trong ngudn
dong hydrocacbon chira thuy ngén.

25. Quy trinh theo diém 1, trong d6 san phdm dong hydrocacbon bao gbém 10% lugng
thuy ngan trong ngudn dong hydrocacbon chtra thuy ngan hoic it hon.

26. Quy trinh theo diém 25, trong d6 san phidm dong hydrocacbon bao gdm 5% luong
thuy ngan trong ngudn dong hydrocacbon chta thuy ngén hodc it hon.
2T(Quytﬁnhtha)dén126,Uongdésénphénldénghydnxmcbonchﬁa196luqngthuy
ngan trong ngudn dong hydrocacbon chira thuy ngan hodc it hon.

28. Quy trinh theo diém 1, trong d6 ngudn dong hydrocacbon chtra thuy ngan va chit
léng ion duge cho tiép xtic v6i nhau nhd phuong tién xu 1y lién tuc hodc xt ly theo 106.
29. Quy trinh theo diém 28, trong d6 ngudn dong hydrocacbon chira thuy ngan va cht
léng ion dugc cho tiép xuc voi nhau trong thoi gian tir 1 dén 60 phut.

30. Quy trinh theo diém 11, trong d6 R* dwoc chon tur metyl, etyl,
n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-dexyl,
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n-undexyl, n-dodexyl, n-tridexyl, n-tetradexyl, n-pentadexyl, n-hexadexyl,
n-heptadexyl va n-octadexyl, va R& dugc chon tor metyl, etyl, n-propyl,
n-butyl, n-pentyl.
31. Quy trinh diéu ché dung dich chuia thuy ngdn, bao gdm bu6c cho dong
hydrocacbon chtra thuy ngan tiép xtic voi chét long ion c6 cong thirc:
[Cat"][X]
trong do: [Caﬁ]lérnéthoacrﬂﬁéucaﬁonrﬂurdugcxécdhﬁlé(ﬁénl1,va
[X] 14 mdt hodc nhiéu anion nhu duge xac dinh ¢ diém 1,

ti 1& thé tich hydrocacbon trén chit 1ong ion nim trong khoang tir 100:1 dén
10.000:1.
32. Quy trinh theo diém 31, trong d6 chét 16ng ion 1a khong tron 13n duge véi ngudn
dong hydrocacbon chira thuy ngén.
33. Chét long ion chita phan thuy ngan hoa tan c6 thé thu dugc bing quy trinh theo
diém 31 hogc 32.
34. Quy trinh loai bd cadmi va/hodc chi ra khéi ngudén dong hydrocacbon chira cadmi
va/hodc chi bao gdm cac bude:

(i) cho ngudn dong hydrocacbon chira cadmi va/hoic chi tiép xtc véi chit long
ion c6 cong thurc:

[Cat"][X]
trong do: [Cat'] 12 mét hodc nhiéu cation nhu dugc xac dinh & diém 1, va
[X"] Ia mot hoac nhiéu anion nhu duoc xac dinh & diém 1,

ti 1& thé tich hydrocacbon trén chit long ion nim trong khoang tir 100:1 dén
10.000:1; va

(i) tach ra khoi chat long ion, san phdm dong hydrocacbon cO lugng cadmi
va/hodc chi duge giam xudng so véi ngudn hydrocacbon chira cadmi va/hodc chi ban
dau.
35. Chét long ion chtra cadmi va/hodc chi hoa tan c6 thé thu dugc bang quy trinh theo
diém 34.
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