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Cac Phuong Phap Tach - Chiét

Muc tiéu

- Trinh bay dugc nguyén ly ctia cac phuong phap tach

- Phan biét dugc phuong phap tham th&u va tham tich

- Hiéu dugc y nghia clia cac hé sé trong chiét 16ng - 16ng
- Hiéu dugc cd sd ly thuyét clia chiét ngugc dong

- Trinh bay dudc pham vi ap dung cla chiét [6ng — 16ng

- Hiéu dudc nguyén tac hoat ddng cla chiét pha ran
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Cac Phuong Phap Tach - Chiét

Dan bai

- Mé& dau

- Cac phuong phap tach

- Phuadng phap loc

- Phuadng phap ly tadm

- Phuadng phap chia cat pha

- Phuong phap tham th&u va tham tich
- Chiét

- Chiét pha ran
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Mé dau
» Tach la nhom cac phuong phap héa hoc, vat ly va
héa ly nham di tf mdét hon hgp phtic tap — hon hgp
don gian — tuing chat
= H6n hgp phtlc tap — tach mot chat hodc mot
nhém chat
= Dugc: doi tugng phan tich da dang —» kho xac
dinh truc ti€p mot chat ma phai qua giai doan tach
— dinh lugng
= Tach c6 thé dung dé tinh ché ho&dc nghién cuu
thanh phan clia mét hon hgp
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Cac phuong phap tach

- Tach hén hgp khéng déng nhat:
> H6n hgp ¢ it nhat hai pha khdong hoa Ian vao nhau. Vi du: nhil
tuong, hon dich
» Tach hai pha:
v Loc, ly tdm: ap dung cho hén dich
v’ Thay déi nhiét do, pH, 1ang, gan: 4p dung cho nhi tuong
- Tach hén hgp ddéng nhat:
» Chia cat pha: hdn hgp déng nhdt — hén hgp khéng déng nhat
» Chuyén pha:
v Chuyén mdt chat ti pha nay sang pha khac: Chiét, tham thau,
sac ky
> Bi&n dbi trang thai: cat, thang hoa
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Phuong phap loc

= Tach pha 16ng khdi pha ran
= Vat liéu loc:
> Dang sgi hoac xop
> Chat vo co:
v Dioxyd silic
v Amiang
v Thiy tinh (phéu loc thay tinh x8p, bédng thay tinh)
> Chat hiiu co:
v’ Cellulose (giay loc)
v Mang polymer
» Ky thuat loc:
> Loc & ap suat thudng
> Loc & ap suat gidm (loc chan khong): binh Kitasato

Nguyén Dlic Tuén Pai hoc Y Dugc TPHCM



Phuong phap ly tam

= Dung stc ly tam (lyc ly tam) lam lang tda
= TOc do lang phu thudc luc ly tam
= Luc ly tdm cang I6n, t6¢c dd lang cang cao
F = 47°n’mR
n: s6 vong quay trong mot phut;
m: khéi lugng tiéu phan chat két tha
R: ban kinh vong quay hay canh tay don
F: lyc ly tam
= TAng t6c dod lang — tédng s6 vong quay n
= Cac may ly tam hién nay thudng cé tdc do 3000 vong —
5000 vong/phut
» Cac may siéu ly tam: > 5000 vong/phut
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Phuong phéap chia cat pha

* MOt pha — hai pha

= Pcn gian, dé thuc hién

= Ti€n hanh sau khi chuyén pha

Vi du: Chiét hdn hgp alcaloid tU qué Thudc phién
Bot qua Thubdc phién

Dung mai (Chuyén pha bang chiét)

v

Dich chiét cac alcaloid (L4ng)

K&t tha (Chia cat pha)

Alcaloid ¥ Dung mdi
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Phuong phéap chia cat pha

= Tach hén hgp ran
> Lang dai
» Chon loc cd hoc
= Tach hon hgp 16ng
> Loai bét dung méi: ¢b dac, bay hoi
v’ Ap suat thudng
v Ap suat giam: may cb quay
o Binh cat quay néi véi bom chan khéng
o Phan ngung dong cho chay qua binh khac
o Quay lam tang dién tich bé mat bay hai
o Uu diém: gidm sy oxy hoa chat tan, thu dugc tda tinh thé tham it
dung moi
» Giam kha nang hoa tan dung moi
v’ Thay déi nhiét do: tinh ché
v Thém chat ldng khéng phai la dung moi vao dung dich
v Thém chét ran (phudng phap mudi két)
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Phuong phap tham thau va tham tich

= Tham thau:
> Phudng phap chuyén pha. Chat tan chuyén tu pha A sang pha B c6
thé hoa 1an vao nhau nén can c6 mang ngan cach (mang tham thau)
» Qua trinh ndi tham

(1): dd X trong nudc; (2): nuGc

PV=nRT P =hdg Ih
V: thé tich dung dich c6 n phan ti — v

d: Khoi lugng riéng clia dung dich @ @ @ @ @ @

P: 4p sudt tham thau

— n/V = hdg/RT hay C = hdg/RT T T T
* Tham tich: ,
> Mang tham th&u cho cac phan ‘ Mang bérl tham ‘
t& nhd va trung binh di qua Ban dau — Noitham —— Can bang
> Qua trinh ngoai thdm Qua trinh n6i tham
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Chiét (Ly trich — Extraction)

= Chiét la mét phuong phap dung dung méi (don hay hén hgp) dé tach
lay mot chat hay mot nhém cac chat ti hdn hgp can nghién clu
= Thuong gap: chiét hoat chat ti dung dich nuéc vao dung moéi hiiu
(o]0
= Muc dich: dinh tinh, dinh lugng, xac dinh cau truc
= Chiét 1a mdt phuong phép tach bang chuyén pha dua vao su phan
b6 cla chat tan trong hai pha A va B
= Phan loai:
> Chiét ldong — 16ng (liquid-liquid extraction, LLE)
> Chiét I6ng — ran (liquid-solid extraction, LSE): ky thuat chiét pha
ran (Solid phase extraction, SPE)
= Chiét c6 vai trd quan trong trong kiém nghiém
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Chiét 1dng - 16ng

% Hé sé phanbdé K = & C,, C; lan lugt la ndng dd S trong

CA pha A va B & trang thai can bang

- Hang sé & mot nhiét do xac dinh va trong nhiing diéu kién Iy tudng
- Pac trung cho mot chat tan va mot cap dung moéi xac dinh A va B
- Phu thudc vao nhiét do, ap suat, tinh chat ctia chat tan va dung moi
K cang I18n, qua trinh chiét cang hiéu qua
Vidy: Fed Pha A Pha B K

Ether etylic Nudc + HF 0,001

Ether etylic Nusc + HClI 99,0
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Chiét 1dng - 16ng

K
S,(pha1) <====> S, (pha?2)
[S] , ,
K=—"2 K:hé s phan bd
[S],
- Pha 1 (V,) c6 m mol chat tan S, dugc chiét bang pha 2 (V,)
) qul
- g, la % S con lai trong pha 1, ndbng d6 S trong pha 1: Vv
‘ 1 (l—ql)xm
- (1-g4) la % S dudc chiét sang pha 2, nong d6é S trong pha 2: Y,
2
(l—ql)xm
V V
K=—gm 9=y KV
1 1Y
Vi
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Chiét 1dng - 16ng

Vl Vl i
Tién hanh chiétlan 2: 0, = 4, =
2 Vi +KV, 1 (Vi +KV,) i
Yi
Sau n lan chiét véi V,, S con lai trong pha 1: Qp =
(Vi +KVy)

q ludn luén nhoé han 1, sau n lan chiét nao day tuc la g, sé vd cung nhd
va c6 thé coi nhu bang 0

Vi du: Chat tan A trong nudc - benzen cé K = 3, ¢c6 nong dd 0,01 M trong
100 ml dung dich nudc

100

a) Chiét mot 1an véi 500 ml benzen: q, = (100+3X500):O,O62:6,2%
100 |

b) Chiét 5 1an mbi Ian véi 100 ml dung méi Gs {(100+3><100)} =0,0009&%0,1%
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Chiét 1dng - 16ng

ZC >C,, XC,: tong ndng do
+ Hé sé phén bd biéu kiénK _ = B
Y C

(Hé sb phan chia D) A ch&ttan trong B va A

cac dang khac nhau cua

Ky: khdng bat budc la hang sé
= B la m6t base hiiu co:

BH+ chi ton tai trong pha nudc BH* <=====> B + H-
Pha 1: pha nudc [B],
Pha 2: pha DMHC D=[B]l+[BH+]I
B N s
Ta co: K _ LBl ===> [B], = K[B], va Ka:[B]X[l:I 1 _[Blx[H]
[B], [BH"] [BH™],
KxK, A s yoa : A s
> D = " Hé so6 phan chia phu thudc vao pH
Ka+[H"]
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Chiét 1dng - 16ng

ZC >C,, XC,: tong ndng do

C
(Hé sb phan chia D) Z A ch&ttan trong B va A

Ky: khdng bat budc la hang sé

% Hé s6 phan bd biéu kién Kp cac dang khac nhau cla

= HA la mét acid: HA <=====> H* + A

A- khong ton tai trong pha hiiu co [HA]

Pha 1: pha nudc D = 2

Pha 2: pha DMHC [HA] +[A"],

Taco:K=208h o (1AL = KIHA], va K LA IxIH ]
[HA], [HA],
K x .
> D = <[H ] Hé sé phan chia phu thuéc vao pH

K, +[H"]
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Chiét 1dng - 16ng

Vi du: Dung dich nudc cua méot amin 0,010 M c6 K =3, K, =1 x 105, 50 ml

dung dich trén dudc chiét bang 100 ml dung mai
(3.0x10x10%) 50

: - D= =273 = =0,15=15%
a) O pH = 10,00 (1,0x107° +1,0x10™°) | (50+ 2,73 x100) ’
b) & pH = 8,00 D= B0XLOX10T) _h00 g >0 = 0,65=65%
(L0x10™° +1,0x107%) (50+ 0,273 x 100)
. 1N
K x Ka Vl 0
= " qn =
K. +[H"] (v1+Dv2) 5
So sanh: ) fogD 4
pH Nong d6 amin con lai
trong pha nudc 6
10,00 0,0015 M I I I N
2 4 6 8 10 12
8,00 0,0065 M pH
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Chiét 1dng - 16ng

< Hiéu suat chiét (dd chiét hay hé so chiét):

Yo
Qno

>Qg: toan bd lugng Qg cla S chiét dugc vao pha hiiu co

Q,o: lugng chat tan S trong dung dich nudc ban dau
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Cac phuong phap chiét 1dng - long

< Chiét don: hiéu suat chiét thap Vv

- ~ . | - kv_ K B
Hiéu suatchiét: R =1- VOi = N\p

1+k' V,

< Chiét Iap: hiéu suat chiét cao hon nhung tén nhiéu thdi gian, céng suc

. . 1 V

> Chiét n lan, Vg ml dung maéi/lan: R=1- — VOi K'= KD —B

(1+Kk") VA

, . . 1
» Chiét nlan, Vg ml dung méi/nlan: R=1-
K, V, }
1+ 2B
n v

> Phong thi nghiém: chiét gian doan hay chiét lién tuc

< Chiét ngugc dong: hiéu suat chiét rat cao, tadch dugc nhiéu chat
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Cac phuong phap chiét 1dng - long

Ngam
o
Uy W

Cooocoooddt———

Binh ngam kiét
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Pun héi luu

Ngam kiét lién tuc

Soxhlet

Dung cu
dung chiét
gian doan
va lién tuc

Chiét bang may c6 bd
phan khudy va nghién
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Chiét ngudc dong

» Nguyén tac: dung méi chiét va dung dich chiét

chay ngugc chiéu va tiép xuc vdi nhau

= Muc tiéu: tach hai hay nhiéu chat tan bang mot

loat sy phéan chia gilia hai pha long — l16ng

= Chiét gian doan qua nhiéu budc

= Chiét lién tuc qua nhiéu budc
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Chiét gian doan qua nhiéu budc

= Gia sU c6 hai chat tan A va B trong hon hgp AB dang ton
tai & pha dudi L (lower phase), dugc chiét bang pha trén U
(upper phase)
= Ban dau:
@ [Al=1mM
% [B]=1mM
% D, = [Al/[A]l, = 4, D, = [B]/[B], = 1. Piéu kién can
thiét cho su tach riéng la hai chat phai c6 D hoan toan

khac nhau
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V 4

Sc do6 chiét gian doan qua nhiéu buéc

Buéc 0 U, [
~ Lo
Buéc 1 Uymdi | 7] U | ]
Lo Ly moL
B ua'c 2 Uzméi ] U1 ] UO ]
L, L, L,mdi
0 1 ML
BUG'C 3 U3m61 U2 [J1 U0
o/ b Lo e
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Chiét gian doan qua nhiéu budc

Pha A (mM) B (mM)
Bugc 0: Ong0 Uo 0,8 0,5
Lo 0,2 0,5
Busc1: Ong0 U, (mdi) 0,16 0,25
Lo 0,04 0,25
Ong 1 Uo 0,64 0,25
L, (m6i) 0,16 0,25

Buéc 2: Pha Uy dudc chuyén vao 6ng ¢6 L, méi
Pha U, dudc chuyén vao 6ng c6 L, cii
Pha U, md&1 dudc d6 1én pha L cii

Sau khi can bang 6 moi 6ng sy phan chiatheo D, =4, Dy = 1
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Chiét gian doan qua nhiéu budc

S6 dng (r)
1 2 3 4 5

0

S& Pha trén Pha
budc (A) trén

w 0@ Phan chia ngugc dong cua A va B

Pha dudi Pha

(A) dudi
1 (B)
1 A 7\’ L I\,
. 0
o W W} S: % A hoac B trong moi 6ng
bl 55 L]
A B A
Y . sau 5 budc
1 (A) (B) (A) (B) }
0,16 0,25 0,64 0,25
@ B ® (B) \
0,04 0,25 0,16 0,25
7 (A) (®B) (A) (B) (A) (B) }
0,032 0,125 0,256 0,25 0,512 0,125
@ B @ ® @  ® \
0,008 0,125 0,064 0,25 0,128 0,125
3 @ B ® (B) @ B  ® B }
0,0064 0,0625 0,0768 0,1875 0,3072 0,1875 0,4096 0,0625
@ B’ ® (B) @ ® @ B \
0,0016 0,0625 0,0192 0,1875 0,0768 0,1875 0,1024 0,0625
4 ® B ® B) @ B ® B @  ® }
0,00128  0,03125  0,02048 0,125 0,12288  0,1875  0,32768 0,125 0,32768  0,03125
@ B ® (B) @ ® ® B @  ® \
0,00032  0,03125 0,00512 0,125 0,03072  0,1875  0,08192 0,125 0,08192  0,03125
@ B ® (B) @ ®  ® ® @ ® (A) (B)
5 0,000256  0,15625 0,00512 0,078125 0,04096 0,15625 0,16384 0,15625 0,32768 0,078125 0,262144 0,015625
@ B ® (B) @ ® ®  ® @  ® (A) (B)
0,000064 0,15625 0,00128 0,078125 0,01024 0,15625 0,04096  0,15625 0,08192 0,078125 0,065536  0,015625
gx @A B @ (B) @ ®  ® B @  ® (A) (B)
0,00032  0,03125  0,0064 0,15625 0,0512 0,3125 0,2048 0,3125 0,4096 0,15625 0,32768 0,03125
- TTTTEEE——
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Chiét gian doan qua nhiéu budc

= Sau 5 buéc gbp cac 6ng 0, 1 va 2 vao lo | va
cac ong 4 va 5vaolo ll. Ta co:

A (mM) Ty 1& B (mM) Ty 1& Miic dd tinh Khi€t*
Lol 0,05792 0,5 50% B: 89%
Lo II 0,73728 73,7% 0,1875 A: 74%

* Murc dé tinh khiét cta A: [AJ/([A] + [B]) va B: [B]/([A] + [B])

Nhan xét:
A cang ngay cang cach xa B khi s6 budéc cang tang
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Chiét lién tuc qua nhiéu budc

= SG d6 minh hoa chiét ngudc dong lién tuc ti sc do

chiét gian doan qua nhiéu buéc

[Jg>X< [Jg>X< U7>X< U6 U5 U4 U3 Uz U1 U() ===> MP
SP Lo L, L, Ls L4 Ls Lg L,* | Lg* | Lo*
D&u * la cac pha mdi
Vai:

v Pha trén U di dong doc theo pha dudi L bat dong
v Pha trén goi la pha dong MP (Mobile Phase)

v' Pha dudi goi la pha tinh SP (Stationary Phase)

= Gid si A dudc chiét bang phan chia ngudc dong theo
sd dob trén. Phan doan A & pha trén la p% va & pha dudi
la q%. Tacop+q=1

Nguyén Dlic Tuén
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V 4

Chiét lién tuc qua nhiéu budc
Budc 0 - Trudc khi can bang

0 0 0 0 1
0 0 0 0 0
sO Ong 1= 0 1 2 3 4
- Sau khi can bang
0 0 0 0 5
q 0 0 0 0
sO Ong 1= 0 1 2 3 4
Budc 1 - Trudc khi can bang
0 0 0 0 >
0 0 0 0
sO Ong 1= 0 1 2 3 4
- Sau khi can bang
0 0 0 pq p’
a° | pg 0 0
sO Ong 1= 0 1 3 4

Nguyén Dlic Tuén
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V 4

Chiét lién tuc qua nhi

Budc 2 - Trudc khi can bang

éu buéc

0 0 0 Pq P
q’ pq 0 0
sO Ong 1= 0 1 2 4
- Sau khi can bang
0 0 pqg” | 2pq | p
¢ | 2pq> | p’q 0
sO Ong 1= 0 1 2 4
Budc 3 - Trudc khi can bang
0 0 pq” | 2pq | p
¢ | 2pq® | p’q 0
r= 0 1 2 3
- Sau khi can bang
0 pq’ | 3p°q” | 3p¢ | p
qa" | 3pq’ | 3p°q° | pq
r= 0 1 2 3

Nguyén Dlic Tuén
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Chiét lién tuc qua nhiéu budc

Phan doan A 6 moi dng sau moi budc di chuyén ctia pha déng

SO Ong r

Budic 0 1 2 3 4
chiét n

1 q p

2 q’ 2pq p’

3 q’ 3pg°  3p’q p’

4 q' 4pq’  6pq°  4p’q p'

Nhan xét: Nhij thiic (p + q)" khai trién
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V 4

Chiét lién tuc qua nhiéu budc

= Phan doan f (fraction) trong 6ng r sau budc chiét n:

f rgn-r

_ N
(n—n)!r! P
= VGi n I6n, 6ng chua lugng chat A cao nhat (r,.,):

rmax # np

Vi du:
A cb p = 4/5, sau 100 budc chiéttacdr,, # 100 x 4/5 # 80: dng 80
B c6 p = 2, sau 100 budc chiéttaco r, ., # 100 x 1/2 # 50: 6ng 50
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n )N L

Po rong cla dai va nang suat phan giai

Tach A va B bang phan chia ngudgc dong qua 100 buéc chiét

~

Phan doan chat tan trong mdi dng (f)

Phan doan chit tan trong méi dng (f)

| | Hgﬁgyi”
40 50 60 70

100 100

D,=4vaDg=1 D,=4vaDg;=7/3

- Ong 70 - 90 hoan toan la A Ong Ong Do tinh

- Ong 40 - 60 hoan toan 1a B 59 - 72 81-90 khiet
A 227% 38,90% 97,94%
B 66,06% 0,82% 96,68%
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Ung dung cua chiét 1dng - 16ng

< Chiét bang dung méi hiiu co
» Nhiéu phan t& CHC va mot so it chat VC cé do tan trong dung moi
hifu cd I6n gap nhiéu lan do tan trong nudc
> Céc yéu td6 anh hudng:
= Cau truc phan tu
= Thudc thd tao phic mang dién tich: Au, Fe trong HBr tao
phuc tan trong ether etylic
" pH:
v Xa phong/pH thap tao acid tan trong DMHC

v Mu@i alcaloid/pH cao chuyén alcaloid base tan trong DMHC
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Ung dung cua chiét 1dng - 16ng

< Chiét véi chelator kim loai
> lon kim loai + chat phoi tri — phtc tan trong DMHC
> Chat phoi tri (ligand) hay dung:

¢

N

N7
| o @
H - O N
\ ,C—SH ; Hy
N—N Q N
@ N N=0
OH

Dithizone 8-hydroxyquinolin ~ Cupferron
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Ung dung cua chiét 1dng - 16ng

< Chiét véi chelator kim loai

HL <==> H+* + L-
nL- + M"™ <==> ML,
ML, (Nudc) <==> ML, (HGu co)

Trong do HL la ligand, M"* |a ion kim loai.

Hé s6 phéan chia D:

~ [ML,](Httuco)
~ [ML, ]( Pha nuéc)

Hé s6 nay phu thudc vao nong do cla ligand va pH ctia dung dich
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Ung dung cua chiét 1dng - 16ng

< Chiét véi chelator kim loai
Vi du: Dinh lugng Pb2+ trong nudc bang phan ting tao phtc véi dithizone

CeHs
C|6H5 (|:6H5 S\C//N_N
//N N//N\ b/ \ !
IT +opp2t == \ }) S + LH
2CeHs ,C—SH C6H5\ //C__S é -
N—N N—N 6Hs
H H/
Dithizone (xanh) Khong mau Do

Ong nghiém A(ml) B (ml) C (ml)
Nudc cat 10 0 0
Nudc may 0 10 0
Dung dich Pb(NO3), 2mM 0 0 10
Hexan 7 7 7
Dithizone/CHCl; 0,01% 3 3 3
Lic yén dé€ phan 16p:
Mau cta I6p hexan Xanh lam bo bo
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Ung dung cua chiét 1dng - 16ng

< Chiét cédp ion
» Base (hay acid) + acid (hay base)/pha nuéc — cap ion tan trong DMHC

A- + BH* <====>  ABH*

[A-BH*] (nudc) <====>  [A-BH*] (h{iu cQ)

ABH*: cap ion tao thanh

A- hoac BH*: tac nhan tao cap ion (ion pair agent, IPA)

> Cd sd clia phuong phap chiét do quang, acid mau, acid mau-base hiiu
(o]0]

» Ung dung trong kiém nghiém
= Chiét va do quang: chlorpheniramin, loperamid, promethazine

= Chuén d6 tao cap ion: dung dich chu&n dé la chat dién hoat anion
dung dinh lugng alcaloid, chi thi vang methyl, mo6i truGng chloroform
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Ung dung cua chiét 1dng - 16ng

< Chiét cédp ion
» Cac IPA thudng dung

v' Cac acid manh: acid perchloric, acid sulfuric, acid phosphoric, acid
hydrochloric,....

v Céac hgp chéat sulfonic:
» Heptansulfonat natri, laurylsulfat natri
» Helianthine, tropeoline,..
= Xanh bromothymol, xanh bromophenol, xanh bromocresol,..
= Dan chat sulfonic clia naphthalen
= Dan chat sulfonic cta fluorescein

v Cac ammonium: tetrabutylammonium (C,Hg),N*
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Chiét Idng - ran

< Pha ran (nhdm oxid, than hoat, nhdm silicat) chiét cac chat
t pha 1dng: hap phu
< Pha 16ng (dung méi hay hé dung moi) chiét cac chat t mau

phan tich ran (bot dugc liéu)
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Ky thuat chiét pha ran (Solid Phase Extraction, SPE)

< Téach chat phan tich tr mau bang chat ran

< RUa giai bang dung moi thich hgp

< Tinh ché& dich chiét trong can bang chiét 1dng — 1dng

< Khong nhiing la ky thuét tach chiét doc lap, ma con dudgc
cai dat vao GC-MS hoac HPLC-MS
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Chiét pha ran — Thuc hanh

< Lam sach mau —» Kéo dai tudi tho cot sic ky
< C6 dac mau — tang dod nhay
< Uu di€m hon chiét 1dng — 16ng:

v Mau sach hon

v Hiéu suat chiét (ty 1& hoi phuc) cao hon

v Dung moi chiét it hon

v [t t&n tha&i gian hon

v Tu déng hda
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Phan loai pha ran

< Nguyén liéu tao pha ran: dan chat polysiloxan, polymer
(pha lién két)
< Dac diém cot SPE

Pic diém Cot SPE

Vat liéu tao coOt Poly tetrafluoroethylen (PTFE), poly ethylen (PE),
poly propylen (PP)
Hinh dang hat Khéng déu

Kich thuGc hat 40 um
SO dia ly thuyét <100
Ca ché tach Luu gili va réia giai ké ti€p nhau

S{ dung Dung mot lan

Nguyén Dlic Tuén Pai hoc Y Dugc TPHCM



Phan loai pha ran

< Pha lién két: pha thuan va pha dao

Pha lién két Cau trac Pha lién két  Cau trac

Pha dao Pha thuan

C18 -(CH,),,CH, Cyano -CH,-(CH,),-CN

C8 -(CH,),CH, Amino -CH,-(CH,),-NH,

C2 -CH,-CH, Diol -(CH,);-OCH,-CHOH-CH,OH
Cyclohexyl -CH,-CH,-C.,H,, Silicagel -SiOH

Phenyl -CH,-(CH,),-C4H;

Nguyén Dlic Tuén
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Phan loai pha ran

< Pha khong lién két

Tén pha Dic diém

Silicagel - SiOH Hat 40 um

Silicagel hoat tinh cao Hat 55 - 105 um, 16 xop 125 A°
Florisil MgSiO, Hat 50 - 200 um, 16 x6p 60 A°

Alumina trung tinh

Hat 25 um, pH =7,5

Alumina acid

Hat 50 — 300 um, pH=4-5

Alumina base

Hat 50 — 300 um, pH = 9 - 10, 13 xép 120 A

< Nhua trao déi ion

v Trao d6i manh cation: dan chat phenylsulfonic R-C,H,-SO,H

v/ Trao d6i manh anion: dan chat amoni bac 4 R,;N*X-

Nguyén Dlic Tuén
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Co ché luu giii, riia giai

< Chiét bang cot chira pha déo

v’ Tudng tac gilia chat phan tich va pha lién két 1a lyc Van der Waals

v Chét phan tich cang sc nudc cang c6 khuynh huéng nam lai trén pha
lién két

v’ Riia gidi: chon dung méi phan cuc di dé pha va lién két do lyc Van
der Waals. Vi du: MeOH, MeCN, ethyl acetat

v Chat phan tich rat so nudc: rlira giai bang hon hgp ethyl acetat :

methylen clorid (1:1)
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Co ché luu giii, riia giai

< Chiét bang c6t chira pha thuan
v’ Luu gili chat phan tich trén pha thuan bat nguén tU tuong tac phan
cuc. Lién két hydro, lién két n- n hoac tudng tac ludng cuc — ludng cuc
v Pha khong lién két:
= Chat phan tich c6 tinh base dudc luu giti manh trén bé mat cé tinh
acid va ngudc lai
= Cac alcol, aldehyd, dan chat halogen hoa tan trong dung moi
khong phan cuc bi hap thu manh trén silicagel

v’ Rlia giai: methanol dugc dung cho nhiéu trudng hgp
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Co ché luu giii, riia giai

< Chiét bang cot chua nhua trao déi ion
v' Luu gili: Iyc hut tinh dién gilia hai ion tich dién trai dau
v RuUa giai:
= Cot anionit: NaOH 0,1M
= Cot cationit: HCI 0,1M
= Pha lién két silica
o Rlia giai anion hiiu cg: hon hgp NaOH 0,1M — MeCN (1:1)
o Rua giai acid hiiu co: dém phosphat — MeOH (1:1)
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Ky thuat chiét pha ran (Solid Phase Extraction, SPE)

% Trang thiét bi
v 6ng hinh tru bang thay tinh hay polypropylen:
1,3,6ml
v Chat hap phu: hat silica 40 pm, dudng kinh 16
x6p 60 A, bé mat cé nhédm silanol Si-OH, ham
lugng 100, 200, 500, 1000 mg
» Phan cuc: cyano, diol, amino, silica

B
= AL

-
= ;l."l.'.-

"dify

» Khéng phéan cuc: C,, Cg, C,g, phenyl
> Trao ddi ion: benzensulfonyl propyl, amin
bac 4

v Mang loc polyethylen, teflon, thép khong ri

v Hé théng tao chan khong
v BO phan néi cac 6ng, binh chita dung moi
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Thuc hanh chiét pha ran

< Ti€n hanh
v’ Can bang (6n dinh) cét SPE
v Dua mau 1én cot
v/ RUa cot
v Rlia giai chat phan tich
< Lua chon chat hap phu
v Do phan cuc clia chat hap phu tudng duong vaéi chat phan tich
v D06 phan cuc clla dung moi va chat hap phu phai khac nhau

v’ Tuy thudc chat phan tich dé chon lugng pha rén va thé tich rira giai khac nhau

Lugng chat phan tich Lugng pha rén Thé tich nén
500 mg <25 mg 1 ml

1000 mg < 50 mg 2 mi

59 <0,25¢ 10 ml
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Ky thuat chiét pha ran (Solid Phase Extraction, SPE)

< Quy trinh chiét

v XU ly cot bang dung méi hodc dung dich dém thich hgp dé chuyén
pha rn sang trang thai cé thé luu gili chat phan tich trong mau

v Tach chat phan tich: mau dugc hoa tan trong dung mdi va cho qua
cdt. Pha ran sé luu gili chat phan tich va moét sé tap chat

v’ Loai tap: dung dung mébi hoac dung dich dém cho qua cét dé loai tap
da dudc gil lai trén pha rédn va lam giau mau phan tich. Hoac cé thé
rfa gidi chat can phan tich ra trudc va git lai tap trén cot

v’ Riia gidi: dung dung méi thich hgp day chat phan tich khdi pha ran.
Dich chiét thu dugc sé& dugc ti€p tuc phan tich bang cac phudng phap
thich hgp
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Thuc hanh chiét pha ran

«+ Dung moi

Chat hap phu phan cuc | Suc dung mdi | Chat hap phu khdng phan cuc
Hexan YEU Nudc

Isooctan Methanol
Toluen Isopropanol
Chloroform Acetonitril
Methylen chlorid Aceton
Tetrahydrofuran Ethyl acetat
Ethyl ether Ethyl ether
Ethyl acetat Tetrahydrofuran
Aceton Methylen chlorid
Acetonitril Chloroform
Isopropanol Toluen
Methanol Isooctan

Nudc MANH Hexan

Nguyén Dlic Tuén
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Thuc hanh chiét pha ran

“*Lua chon dung maoi: tuy theo tiing giai doan tién hanh

v On dinh c6t: s dung 2 loai dung moi
= Dung mo6i 1: manh han dung méi rlra giai: loai bo tap chat
= Dung moi 2: khéng manh han dung méi rlra giai: tranh hiéu suat chiét giam
= Thé tich dung méi: 1 — 2 ml/100 mg chat hdp phu

v Dua mau lén cét:
= Dung méi hda tan mau phai yéu so vai chat hdp phu s dung (trong trudng
hgp chat phan tich bj hap phu trén cot)

v Ruia cot:
= Dung méi tuong dudng hodc hoi manh hon dung moi hoa tan mau
= Thé tich: 0,5 — 0,8 mI/100 mg ché&t hap phu

v Riia giai:
= Thé tich: 0,5 — 0,8 ml/100 mg ch&t hap phu
= Chon dung méi duya trén mau chudn da biét néng dd khi cho qua cét SPE
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Thuc hanh chiét pha ran

Trién khai phuong phap
< Vi du: st dung cdt SPE (500 mg ché&t hdp phu khdng phan cuc) dé lam sach
mau chia thuéc triif sdu phospho
v Can bang cot: methanol, nuéc
v Pua mau I&n cbt: 3 ml dung dich chuédn (dung méi nudc)
v RUa cot/rlia giai:
= 3 ml nudc 2L ] . '@"1
* 3 ml MeOH 10% i
» 3 ml MeOH 20%
= 3 ml MeOH 30%
= 3 ml MeOH 100%
» 3 ml aceton
v’ Xac dinh hiéu suét chiét (ty 1& hoi phuc)
sau khi tim dudc diéu kién t6i uu

Cumulative Percent Recovery

#
e
Lmdlb!ﬂﬁﬂwﬁﬁ?ﬁﬂbﬁlﬂahh—

Percent Methanol
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Thuc hanh chiét pha ran

< Vidu: quy trinh chiét vitamin B, tU nudc ti€u

v XU ly c6t C18 (1 g)
= 2 ml MeOH, 2 ml nudc
= NaH,PO, 0,05M
v Cho qua cdt 10 ml nudc tiéu
v Rla c6t bang nudc
v Rla giai vitamin B,
= 2 ml hén hgp EtOH - NaH,PO, 0,05M (1:1)
= 3 ml nudc
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Ung dung cua thuc hanh chiét pha ran

< Ung dung

v Thudc diét co Triazin

A

Solid Phase Extraction Method

Results in Chromatogram

[ Soil Muscle Tissue Corn Oil
‘ I CARTRIDGE SCX 0Ds (C18) Dicl
T, | EXTRACTION shaken in Homogenzed Mone
N ‘ acetonitrile in methanal
Nl-/ \H | 1| | PRETREAT Acetic acid Methanal Methanal,
/ \ ' hexane
R: R f : : . : . )
_ o N LOAD Diluted with Oiluted with Diluted with
Generd Structure of Tnaane Herbicides 3 . .
acetic acid watar hexane
Sail WASH Acetic acid, Water Hexane
acetonitrile,
I ! water, 0.1 M
| | K,HPO,
ELUTE Acetonitnle’ Meathanol Methanol
| K,HPO,
| |
! i | | Key to Chromatograms
h I Peak R1 R2
AL |1 . 1 —CH,CH, —CH,CH,
& . L B, i —CH,CH,4 —CHICH,);
Corn Oi 3 —CH{CH), —CHICH,);

Musde Tissue
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Condition: Add 5 ml acetone to the
cartridge. Apply vacuum and discard
the eluant. Repeat with 5 mL methanol
then 5 mL water. Do not allow the
sorbent to go dry at any point during
this step.

Load: Attach a sample reservair to
the top of the cartridge. Add 0.2 mL
methanol to 20 mL of the water
sample.'Mix, then add to the car-
tridge. Apply the vacuum and discard
the eluant. The flow rate should be no
greater than 10 mL/min.’

Rinse: Add 3 ml water to the
cartridge. Apply vacuum and discard
the eluant. Leave the vacuum on for
30 seconds after all of the water has
passed through the cartridge.
Centrifuge the cartridge at 10001500
rpm for 5 minutes.

Nguyén Dlic Tuén

Ung dung cua thuc hanh chiét pha ran

< Ung dung: Thusc trir sau chlor

Elution: Place a collection tube
beneath the cartridge. Add 3 mL
of acetone to the cartridge. Apply
vacuum and collect the eluant,
Concentrate to dryness under a
stream cf dry nitrogen* (transfer to
a small vial may be necessary).
Dissolve the residue in 200 L
acetone, Inject 2jL into the GC,

Volume up to 700 mL may be used.
Adjust rne amount of added methanol so
r.har the final concentration is 1%.

* Using slower flow rates will result in
slightly better recovery values.
Centrifuging removes additional water
which aids in sample concentration.

! The use of heat to aid in sample
concentration may result in reduced
recovery values.

[

Equipment
+ AccuBOND" ODS (€18) 6 mL/500 mg
cartridge (P/N 188-1356)
« 25 mL sample reservoir
(P/N 700-4007)
« coupling fitting (P/N 5185-5794)
* vacuum manifold
(P/N 5185-5754, 10-port)
(P/N 5185-5765, 20-port)

Reagents

« water (HPLC grade)
+ methanol (pesticide grade]
« acetone (pesticide grade)

AL I TEIL S T |:| |:|F|'UUI
1 16. Endrin aldehyde
17. Endosultan sultate

z 18, Methoxychlor

LU

=+ 0 min
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Ung dung cua thuc hanh chiét pha ran

< Ung dung: Caffein trong huyét thanh

Condition: Add 5 mlL methanol to the  Elution: Place a collection tube

Equipment

cartridge. Apply vaccum and discard
the eluant. Repeat with 5 ml water.

Do not allow the sorbent to go dry at
any peint during this step.

Load: Add 1 mL0.07 N HCl to 4 mL

serum. Mix, then add to the cartridge.

Apply vacuum and discard the eluant,

Rinse: Add 1 mL 0.01 N HCl to
cartridge. Make sure to rinse any
remaining serum from the interior
walls of the tube upon addition of the
0.01 N HCI solution. Apply vacuum
and discard the eluant. Continue to
apply vacuum for 30 seconds after all
of the water has passed through the
cartridge. Centrifuge the cartridge at
1000-1500 rpm for 5 minutes.’

Nguyén Dlic Tuén

beneath the cartridge. Add 3 mlL
acetone” to the cartridge. Apply
vacuum and collect the eluant.
Concentrate to dryness using gentle
heat (<45°C) and under a stream of
nitrogen (transfer to a small vial may
be necessary). Dissolve the residue
in 200 L into the HPLC.

" Centrifuging removes additional water
which aids in sample concentration.

* Methanol will provide adequate
recoveries. Acetone was used to
decrease the amount of time required
to concentrate the sample to dryness.

* AccuBOND" QDS (€18) 6 mL/500 mg

cartridge (P/N 188-1356)

= yacuum manitold

(F/N 5185-5754, 10-port)
(F/N 5185-5765, 20-port)

Reagents

» methanol (HPLC grade)
« hydrochloric acid (reagent grade)

(prepare as 0.01N HCl in water)

« acetone (pesticide grade)

= acetonitrile (HPLC grade)

- water (HPLC grade)

+ potassium dihydrogen phosphate

(prepare at 15mM)
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Ung dung cua thuc hanh chiét pha ran

< Ung dung: Caffein trong huyét thanh

Serum Extract Containing Xanthines

Serum Extract Containing Xanthines

Calumn: c18

15emx 46 mm LD, 5 microns
Mokile Phase: Acetonitrile/ 15 ml KHzFO, (8/92)
Fliow: 1 mL/min
Detector: Diode array at 273 nm

1. Theobromide
2. Theophylline
3. Catteine

P

12 min

Nguyén Dlic Tuén

i

Column:

Mobile phase:
Flon:
Detector:

1. Paraxanthine
2. Catteine

C18 1
15 cmx 4.6 mm 0. 5 microns
Acetonitrile 15 mh KH,PO, (8/92)
1 mL/min
Diode aray at 273 nm \
|
e J\

af———— 1Imin
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Condition: Add 5 ml acetone to the
cartridge. Apply vacuum and discard
the eluant. Repeat with 5 mL water.
Do not allow the sorbent to go dry at
any point during this step.

Load: Add 1 mL 0.5 W K;HFO, to

4 mL of serum. Mix, then add to the
cartridge. Apply vacuum and discard
the eluant.

Rinse: Add 2 mlL 5% methanol to

the carridge. Make sure to rinse any
remaining serum from the interior walls
of the tube upon addition of the 5%
methanal. Apply vacuum and discard
the eluant. Leave the vacuum on for
30 seconds after all of the phosphate
buffer has passed through the
cartridge. Centrifuge the cartridge

at 10001500 rpm for 5 minutes.’

Nguyén Dlic Tuén

Ung dung cua thuc hanh chiét pha ran

< Ung dung: Barbiturat trong huyét thanh

Elution: Flace a collection tube
beneath the cartridge. Add 3 mL
acetone to the cartridge. Apply
vacuum and collect the eluant.
Concentrate to dryness using gentle
heat (=45°C) under a stream of
nitrogen (transfer to a small vial may
be necessary). Dissolve the residue in
200 pL acetonitrile/water (20/20)
(HPLC mobile phase). Inject 1020 pL
into the HPLC.

" Centrifuging removes additional water
which aids in sample concentration

Equipment

+ AccuBOND" ODS (C18) 6 mL/500 mg
cartridge (P/N 188-1356)

+ vacuum manifeld
(F/N 5185-5754, 10-part)
(P/N 5185-5765, 20-part)

Reagents

- water (HPLC grade)

+ dipotassium hydrogen phosphate
{prepare at 0.5M)

- methanol (pesticide grade)

- acetone (pesticide grade)
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Ung dung cua thuc hanh chiét pha ran

< Ung dung: Barbiturat trong huyét thanh

Serum Extract Containing Barbiturates

Column: C18
15 cmx 4.6 mm LD, 5 microns
Mobile phase: Time Acetronitrile Water
0 20 a0
] 20 a0
15 a0 0
20 a0 il
Flow: 1 mL/min
Detector: Diode array at 235 nm
i
1. Barbital
2. Allobarhital
3. Aprobarbital
4. Phenobarbital
5. Butabarbital .
6. Butethal H
7. Bitalbital
&, Pentobarbital
a9, Secobarbital i
|
R
l‘ 20 min ."l
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Ung dung cua thuc hanh chiét pha ran

<+ Ung dung: Benzodiazepin trong huyét thanh

Condition: Add 5 mL methanol to the  Elution: Flace a collection tube Eqmpment

cartridge. Apply vacuum and discard beneath the cartridge. Add 3 mlL « AccuBOND" ODS (C18) 6 mL/500 mg
the eluant. Repeat with 5 ml water, acetone” to cartridge. Apply vacuum cartridge (P/N 188-1356)

Do not allow the sorbent to go dry at and collect the eluant. Concentrate to = vacuum manifold

any paoint during this step. dryness using gentle heat (<45°Cyand  (P/N 5185-5754, 10-port)

under a stream of nitrogen (transfer o~ (P/N 5185-5765, 20-port)
Load: Add 1 mL 0.1 M sodium acetate  a small vial may be necessary).

to 4 mL serum. Mix, then add to the Dissolve the residue in 200 pL Reagents
cartridge. Apply vacuum and discard methanol. Inject 20 pL into the HPLC,  + water (HPLC grade)
the eluant. » methanol (HPLC grade)
' Centrifuging removes addltional water . gnclium acetate (prepare at 0. 10
Rinse: Add 3 ml water to the which aids in sample concentration W
cartridge. Apply vacuum and discard * Methanol will provide adequate DL L

recoveries. Acs:rme was used to
decrease the amount of time required to
concentrate the sample to dryness.

the eluant. Leave vacuum on for

30 seconds after all of the water

has passed through the cartridge.
Centrifuge the cartridge at 1000-1500
rpm for 5 minutes,”
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Ung dung cua thuc hanh chiét pha ran

<+ Ung dung: Benzodiazepin trong huyét thanh

Serum Extract Containing Benzodiazepines

Column: C8 15cmx 4.6 mm LD, 1. Bromazepam
5 microns 2. Dxazepam
Mabile Phase: Acetonitrile /Methanol / 3. Flunitrazepam
0.0050M KHPOy (15530/55) 4. Lorazepam
Flowy Rate: 2 mLSmin 3. Temazepam
Temperature: 40°C G, Desmethyldiazepam
Detector: Dicde aray at 245 nm 7. Diazdepam

11 min >-|
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So sanh chiét 1dng — 1dng va chiét 16ng - ran

Uu diém

Khuyét diém

Chiét 16ng — long

e Don gian, dé thuc hién.

e Dung nhiéu dung mdi, anh hudng
dén stc khoe nguoi phan tich va giy
6 nhiém mdi truong.

e Kho khin trong viéc két ndi véi
GC, HPLC, ... gay can tr&6 cho qua
trinh tu dong hda viéc phan tich.

e Doi khi tao nhil tuong lam sai 1éch
két qua.

Chiét pha ran

e Luong dung mo6i dung it hon
nhiéu so véi chiét 1ong — 1ong.

o Di c6 mot s6 thict bi két noi chiét
pha ran véi GC hoic HPLC, dé dang
tur dong hoéa phan tich mau.

e Co nhiéu lya chon pha ran dung
cho SPE, nén c¢6 co ché chiét da
dang, phu hop hon véi chat phan
tich, tinh chon loc tot hon.

e Kho luu gitr chat phan cuc manh.
e Tinh chon loc chi dua vao tuong
tac phan cuc, tuwong tac ky nudc,
chua dua vao dic diém cta chat
phan tich.

e Luong dung mdi dung da giam
nhiéu nhung hiy con 16n.
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