PAI CUONG VE
SAC KY KHI

TS. NGUYEN BA HOAI ANH



SAC KY KHI
(GAS CHROMATOGRAPHY)

= LA PHUONG PHAP TACH
& DUA TREN 2 QUA TRINH

* HAP PHU

* GIAI HAP PHU
= XAY RA LIEN TUC GIUA 2 PHA:

* PHA TINH : THUONG LA RAN HOAC LONG

* PHA PONG : LA KHI
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Fig. 1.B. Schematic of a typical gas chromatograph. From Melair
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SG PO KHOI CUA MOT MAY SAC KY KHI (tt)

CAC BO PHAN CO BAN BAO GOM :

v NGUON CUNG CAP KHI MANG : THUONG LA BINH KHi HOAC
MAY SINH KHI (1)

v HE THONG DIEU KHIEN AP SUAT HOAC TOC PO DONG KHI
MANG (243): PIEU KHIEN CO HOAC PIEN TU

v BUONG BOM MAU (4): CO NHIEU LOAI KHAC NHAU VGI MUC
PICH PHAN TICH KHAC NHAU : PACKED, WBI, SPL/SPLESS/OCI-
PTV, GAS INJECTOR SYSTEM ...



SG PO KHOI CUA MOT MAY SAC KY KHI (tt)

LO COT (COLUMN OVEN) (5): DUNG PE PIEU KHIEN NHIET PO
COT TACH

COT TACH (6) LA NOI XAY RA CAC QUA TRINH TACH CHAT.
CAC LOAI COT GOM COT NHOI COT MAO QUAN

PAU DO (DETECTOR) (7): CO NHIEU LOAI KHAC NHAU TUY THEO
MUC PICH PHAN TICH. DUNG PE PHAT HIEN CHAT VA DINH
LUONG : FID, ECD, NPD, TCD, MS ...

HE THONG GHI NHAN VA XU LY TIN HIEU : DUNG PE THU THAP
VA TINH TOAN CAC KET QUA
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MAY SAC KY V61 BO TIEM MAU TU PONG

BO TIEM MAU TU PONG
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MAY SAC KY NHIN TU PHIA TRUGC
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COT MAO QUAN

COT NHOI LAM

BANG THUY TINH




CONG TIEM MAU CHO COT NHOI VA MAO QUAN

Split/Splitless INJECTOR CHO
COT MAO QUAN

INJECTOR CHO COT NHOI

L




PAU DO (DETECTOR)

DETECTORFID i e =

DETECTOR TCD




PAU DO (DETECTOR)

DETECTOR FPD




PAU DO (DETECTOR)

DETECTOR ECD
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PAU DO (DETECTOR)

DETECTOR FTD CHO

COT NHOI

DETECTOR FTD CHO
COT CAPILLARY
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MAY GC VI PAU DO MS VA HE THONG TIEM MAU TU
PONG (BAO GOM CA HEAD SPACE)

HE THONG TIEM MAU TU
DONG VGI HEAD SPACE

DETECTOR MS
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CAC PHUONG TRINH VA PAI LUGNG CG BAN
TRONG SAC KY KHI (TT)

THGI GIAN LUU

THOI GIAN CHET ty; © THOI GIAN MOT CHAT HOAN TOAN KHONG TUONG
TAC VGI COT TACH (KHONG BI LUU GIU) PI QUA COT (CAC CHAT NHU
METHAN, ARGON... THUONG PUGC SU DUNG TUY PAU DO). CON GOI LA
THOI GIAN CHAT PUGC LUU GIU TRONG PHA PONG .

THOI GIAN LUU THUC ' : THOI GIAN CHAT BI LUU GIU TRONG PHA TINH.
PUJC TINH THEO CONG THUC:

t,R =g — Uy






CAC PHUONG TRINH VA PAI LUGNG CG BAN
TRONG SAC KY KHI (TT)

& HE SO PHAN BO: KY HIEU Kd

= LA PAI LUGNG PAI DIEN CHO CAN BANG PONG CUA CHAT
TRONG HAI PHA : PHA TINH VA PHA PONG

& PUGC TINH THEO CONG THUC:
Kd = Ci,s/Ci,m

TRONG PO : Ci,s : NONG PO CHAT i TRONG PHA TINH
Ci,m: NONG PO CHAT i TRONG PHA PONG

+ HE SO Kd CANG LGN CHAT CANG BI GIU LAI LAU TRONG COT



CAC PHUGNG TRINH VA PAI LUGNG CG BAN
TRONG SAC KY KHI (TT)

@ Ti SO PHAN BO k

v DPANH GIA KHA NANG LUU GIU CUA PHA TINH BOI V61 CHAT PHAN
TICH. CAU TU KHONG BI LUU GI U k=0

v' PUGC TINH THEO CONG THUC:
k nl S/Illm_t,R/tM
n; : s6 mol chdti trong pha tinh; n; ,: s6 mol chéti trong pha dong

v HE SO PHAN BO VA Ti SO PHAN BO LIEN HE QUA BIEU THUC
Kd = B.k

v BGOILA TY LE PHA. B =Vm/Vs
Vm : th€ tich cot bi chi€m bdi pha khi; Vs: thé tich cdt bi chi€m bdi pha tinh
Vi cot nhoi trong khodng 10 — 50, vdi cdt mao quan trong khodng 100 - 500



CAC PHUONG TRINH VA PAI LUGNG CO BAN
TRONG SAC KY KHI (TT)

@ SO PIALY THUYET n
= PUGC TINH BANG CONG THUC
n = 16(te/wy)? = 5.545(te/w, )2

Trong d6 : t, 12 thdi gian luu tuyét doi con w, va w, 1a do rong peak do tai
chian dudng nén va tai nira chiéu cao peak.

+ SO PIA LY THUYET HIEU DUNG N PUGC TINH TUOGNG TU
N = 16( /wy)? = 5.545( o/w; )2
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CAC PHUONG TRINH VA PAI LUGNG CO BAN
TRONG SAC KY KHI (TT)

HIEU QUA TACH :

PUGC BIEU DIEN THEO SO BIA LY THUYET/IMET CHIEU DAI
COT (n/L HOAC N/L)

HOAC PUGC BIEU DIEN QUA CHIEU CAO PIA LY THUYET h
h=L/n

HOAC CHIEU CAO PiA LY THUYET HIEU DUNG H (HETP)
H=L/N

PON VI CUA h VA H LA milimet



CAC PHUONG TRINH VA PAI LUGNG CG BAN
TRONG SAC KY KHI (TT)

@ CHIEU CAO PIA LY THUYET CO THE XAC PINH THEO PHUONG
TRINH VAN-DEEMTER

h=A+ (B/u)+ Cu
Véi u 1 toc do thing cia khi mang (cm/s)

A 12 hé s6 khuéch tdn xody dién ta cdc dudng di cia khi mang do
khuéch tdn xody trong cOt giy ra

B 14 hé s6 khué&ch tin doc theo chiéu dai cot

C 1a hé s6 trd khang chuyén khoi
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CAC PHUONG TRINH VA PAI LUGNG CO BAN
TRONG SAC KY KHI (TT)

@ PO CHON LOC o : GITA 2 CHAT i VA j PUGC TiNH BANG
o = t,RI/t,R]
VGOit'g;>t'p hay a > 1.

& NEU o CANG LGN HON 1 THI HAI CHAT CANG DE TACH RA KHOI
NHAU.

© PO PHAN GIAIR : LA PAI LUUNG CHO PHEP DANH GIA HAI CHAT
CO THE TACH RA KHOI NHAU KHONG.



CAC PHUONG TRINH VA PAI LUGNG CO BAN
TRONG SAC KY KHI (TT)

+ GIA TRI R LIEN QUA PEN KHA NANG TACH PUGC MO TA
TRONG BANG DUOI

KHA NANG TACH THEO R
R KHA NANG TACH GHI CHU
>0.5 BAT DAU NHAN RA PEAK
THU 2

<1 < 94% KEM, KHONG TACH PUGC

>1-15 94% - 100% THUGNG CHAP NHAN LA
TACH PUGC
>1.5 100% TACH HOAN TOAN




Dretcstor sipeal

Chromatogram C
trs = 134 cm
tra= 8.1 cm

W,=18cm
W;=375cm

_2tp g —1p 4)

R =
W, +Wg

 2(13.4-8.1)
© 1.8+3.75
=19




MOT SO DANG PEAK TRONG SAC KY KHi

DANG POI XUNG (SYMETRICAL ) :

PAY LA DANG LY TUGNG, PEAK POI XUNG THEO HAM PHAN BO
GAUS. THUGNG THU BPUJC KHI QUA TRINH PHAN BO CHAT GIUA
HAI PHA PONG VA TINH XAY RA NHANH, [T HOAC KHONG PHU
THUOC VAO NHIET PO.

NEU LUGNG MAU TIEM VAO KHONG VUGT QUA DUNG LUGNG
CHO PHEP CUA COT THI THOI GIAN LUU KHONG PHU THUOC
VAO LUGNG MAU TIEM VAO

PO POI XUNG THUGNG PUGC BIEU DIEN QUA HE SO POI XUNG
_ASYMMETRY FACTOR (5%, 10%...)






CAC PHUGONG TRINH VA PAI LUGNG CG BAN
TRONG SAC KY KHI (TT)

DANG KHONG POI XUNG : GOM HAI DANG

TAILING (KEO PUOI)

LEADING (HAY FRONTING - NGUGC LAI VOI TAILING)
HIEN TUGNG NAY XAY RA KHI :

NONG PO CHAT PHAN TiCH QUA LON (THUONG XAY RA
TAILING)

CO SU HAP PHU CHAT PHAN TICH QUA MANH CHAT PHAN TiCH
TREN PHA TINH (CA HAI DANG)

THGI GIA LUU SE THAY POI TUY LUGNG MAU BOM



CAC LOAI COT DUNG TRONG SAC KY KHI

& PHUGONG PHAP SAC KY KHi SU DUNG HAI LOAI COT :
= COT NHOI
= COT MAO QUAN

& TUY THEO LOAI MAU BO PHUC TAP CUA MAU LOAIMAY SAC
KY .. MA CHON COT NHOI HAY COT MAO QUAN

& INJECTOR (VAN TIEM MAU) DETECTOR (DAU DO) CHO COT MAO
QUAN VA COT NHOI CO CAU TAO KHONG HOAN TOAN GIONG
NHAU.



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

& COT NHOI :

@ THUONG PUGC DUNG VOI CAC MAY SAC KY THE HE CU HOAC
CAC MAY DANH CHO MUC BICH PAC BIET.

& THUONG LAM BANG THEP KHONG Gi, THUY TINH ...
* CHIEU DAI KHOANGTU 1 - 3 M
= PUONG KINH COT KHOANG 1/8 — 1/4 INCH

& THUGNG PUGC NHOI BOGI CAC HAT CO PUGNG KINH 100 — 120
mesh (150 — 125um)



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

& COT NHOI :
+ HIEU QUA THAP DO SO PiA LY THUYET THUGNG NHO HON 8000.

- NEU COT QUA DAI SE GAY AP SUAT BAU COT QUA LON VI VAY
COT KHONG THE DAI QUA, DAN PEN SO PIA LY THUYET THAP

& HIEN NAY cO MOT SO LOAI COT NHOI MGI CO PUONG KINH
NHO (NHO HON 1mm) CHO PHEP NANG CHIEU DAI COT LEN VAI
CHUC MET. THU’ONG DUNG CHO MOT SO UNG DUNG PAC BIET
MA COT MAO QUAN KHONG PAP UNG BUGC.



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

@ COT NHOI :

@ CO HE SO LUU GIU CAO GIUP PEAK POI XUNG NGAY CA &
NONG PO LON VA SO PTA LY THUYET HIEU DUNG CAO.

= PUONG KINH COT LON NEN [T CHTUANH HUONG CUA TAP
CHAT.

= MAU KHONG POI HOI PHAI TINH CHE KY .

< MAU THUONG BOM VGI THE TICH LGN NEN SAI SO GITA CAC
LAN BOM NHO (TRUGNG HGP BOM MAU BANG TAY)



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

@ COT NHOI :

& CAC CcOT NHOI CO PUONG KINH NHO (<1mm) PUGC DUNG
TRONG :

+ CAC PHEP PHAN TICH CAN PO PHAN GIAI CAO
+ HOAC CG CHE HAP PHU PAC BIET
+ HOAC DUNG PHAN TiCH VGI NHIET PO RAT CAO

+ HOAC TOC PO TANG — GIAM NHIET PO RAT NHANH



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

CAU TAO CUA MOT SO LOAI COT SAC KY

Porous layer o'?en Packed capillary column Wall coated open
tubular column (PLOT) (diam-<1mm) M{JSE: %a%nm

Inside diameter
32-0.5 Film thickness
{0 3mm) - 0.1-8

|4— Outside diameter =



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)
@ COT MAO QUAN :

& THUONG PUGC LAM BANG VAT LIEU FUSED SILICA CO TINH
BEN VA MAT VAT LY RAT CAO VA TRO VE MAT HOA HOC.

= CO CHIEU DAI THONG THUONG TU 10 - 30 M. TRONG NHUNG
TRUGNG HGP CAN TANG HIEU QUA TACH NGUOI TA CO THE
CHE TAO CAC COT CO CHIEU DAI 100 — 150 M.

= PUONG KINH COT THUONG TRONG KHOANG 0.53mm — 0.1mm

= COT MAO QUAN PUGC CHIA LAM HAI LOAI CHINH LA :

- WCOT (WALL COATED OPEN TUBULAR)

_ PLOT (POROUS LAYER OPEN TUBULAR)



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

® COTPLOT :

+ TAI THANH ONG MAO QUAN FUSED SILICA PUGC PHU MOT
LGP HAT XOP, PONG THOT LA PHA TINH.

+ BE DAY LGP XOP VA PHA TINH TRONG KHOANG 5 — 50 um

= PAY LA LOAI COT TRUNG GIAN GIUA COT MAO QUAN VA COT
NHOI

& THUGNG bUGC DUNG THAY THE COT NHOI DO PHA TINH
GIONG HET COT NHOL.



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

@ COT WCOT:

< TAI THANH ONG MAO QUAN FUSED SILICA BPUGC PHU TRUC
TIEP MOT LGP PHA TINH.

= LOP PHA TINH THUONG & DANG SET GAN NHU PAC NEN PAY
CHINH LA DANG SAC KY LONG - KHI.

= NEU LGP PHA TINH KHONG GAN TRUC TIEP LEN THANH COT
MA QUA MOT LGP TRUNG GIAN THI GOI LA COT SCOT
(SUPPORT COATED OPEN TUBULAR)

« BE DAY CUA LGP PHA TINH NAY QUYET BINH HE SO LUU GIU
VA DUNG LUGNG MAU CUA COT.



CAC LOAI COT DUNG TRONG SAC KY KHI (TT)

@ COT WCOT (TT) :
& THUONG CHIA LAM 3 LOAI :

v COT ONG HEP (narrow bore) : CO PUONG KINH TRONG TU
0.05 — 0.1 mm. THUONG DUNG TRONG FAST — GC.

v' COT THONG THUGNG (conventional) : CO PUONG KiNH TRONG
TU 0.18 — 0.32 mm. THUOGNG BDUGC SU DUNG TRONG CAC PHEP
PHAN TiCH THONG THUGNG HIEN NAY.

v CcOT ONG RONG (mega bore hodc wide bore) : THUONG PUQC
DUNG VOI CAC MAY GC PANG SU DUNG COT NHOI DO
LUGNG MAU VA TOC PO DONG KHf MANG KHA LGN



PHA TINH DUNG CHO COT SAC KY

YEU CAU CHUNG CHO PHA TINH :
IT BAY HOI

BEN NHIET

TRG VE MAT HOA HOC

THUONG PHA TINH PUGC CHON TRONG PHAN TICH DUA TREN
PO PHAN CUC

PHA TINH CUA COT VA CAC CHAT PHAN TICH CAN CO PO
PHAN CUC TUONG TU THI MOI TACH TOT (CAC CHAT GIONG
NHAU HOA TAN TOT VAO NHAU)



PHA TINH DUNG CHO COT SAC KY(TT)

& PHA TINH RAN CHO COT NHOI :

& CAC PHA TINH RAN CO UU PIEM HON PHA TINH LONG NHU

v

CHAT HAP PHU RAN BEN VA ON BINH TRONG MOT KHOANG
NHIET PO LON

HIEN TUCONG CHAY MAU COT (BLEEDING) HAU NHU KHONG
XAY RA (DAC BIET VOI CAC CHAT HAP PHU VO CG VA RAY
PHAN TU — MOLECULAR SIEVE)

DUNG TACH RAT TOT CAC HYDROCACBON NHE, KHI HIEM KHI
TRO, CAC ALCOL ..

MOT SO PHA TINH THUGNG DUNG LA DIATOMIC, MOLECULAR
SIEVE, PRORAPAK, CHROMOSORB, TENAX ...



PHA TINH DUNG CHO COT SAC KY (TT)

PHA TINH RAN CHO COT PLOT:
CAC PHA TINH VE CAN BAN GIONG NHU TRONG COT NHOI

TUY NHIEN KICH THUGC HAT NHO HON (THUONG lpm HOAC
NHO HGON) VA CO PO DONG NHAT CAO HON BE DE PHU LEN
BE MAT COT MAO QUAN FUSED SILLICA

CcO DIEN TiCH BE MAT VA HE SO TAILON NHU COT NHOI
NHUNG COT DAI HON NEN HIEU QUA TACH, PO ON BINH VA
PO LAP LAI CAO HON COT NHOL.

CHO PHEP PHAN TICH NHUNG HQP CHAT RAT PHAN CUC MA
COT WCOT KHONG PHAN TICH PUGC HOAC RAT KHO PHAN
TICH.



PHA TINH DUNG CHO COT SAC KY (TT)

CAC PHA TINH LONG :
CHU YEU SU DUNG CHO COT WCOT
CAC PHA TINH THUGNG PUGC PHAN LOAI THEO PO PHAN CUC

TRONG NHOM CAC PHATINH CGBAN NHOM
METHYLSILICONE (hay Polydimethyl siloxane ) LA QUAN TRONG

NHAT VA HAY PUGC SU DUNG NHAT.

QUA TRINH TACH DUA CHU YEU TREN NHIET PO SOI CUA CHAT
VA TUONG TAC GIUA CHAT VOI PHA TINH.



PHA TINH DUNG CHO COT SAC KY (TT)

@ MOT SO PHA TINH THUGNG SU DUNG (PO PHAN CUC TANG DAN)

METHYLSILICONE

METHYLPHENYL(5%)SILICONE
METHYLPHENYL(50%) SILICONE
METHYLTRIFLUOROPROPYL(50%) SILICONE
METHYLPHENYL(25%)CYANOPROPYL(25%) SILICONE
POLY(ETHYLENE GLYCOL), m > 40000
CYANOPROPYL(50%)PHENYL SILICONE

POLY(ETHYLENE GLYCOL) ESTER HOA VOI AXIT 2-
NITROTEREPHTHALIC

DIETHYLENE GLYCOL SUCCINATE
CYANOPROPYL(100%) SILICONE
ETHYLENE GLYCOL SUCCINATE
1,2,3-TRIS(2-CYANOETHOXY)PROPANE




QUA TRINH SILAN HOA CUA CHAT MANG PHA TINH

Vi tri hoat hoa

CH CH
/ | 3 | 3
—Si—-OH + (dl-Si-C = Si—-0-C-Cl + HC
N | AN |
CH, CH,
Chatmang  pyoevichlorosilane (DMCS)
(thanh cOt)
CH; CH,
| |
—Si-0-C-Cl  + CH;0OH Si— 0 - C-0CH;
N | N |
CH; CH,

Chat mang da dugc
silan hoa

Phan ng
Silan hoa

Rua véi
Methanol




MOT SO PHA TiNH — TEN THUGNG MAI VA UNG DUNG

Pha Tinh

Tinh phan
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PHA TINH DUNG CHO COT SAC KY (TT)

CAU TRUC CUA PHA TINH

Q@ Polydimethyl siloxane (R = CH4) 1a khung
cd ban cho viéc tao thanh cac pha tinh khac

~ ™ @ Khi thay thé€ nhém methyl bing cdc nhém

§ A 3y KRAc 56 daniden s thay d61d6 phanl e va
R-Si—0+Si—0dsi—R kha niing tach
IIQ IIQ IIQ — Phenyl — C.H;
~ =1 — Cyanopropyl — C;H,CN

Polydimethyl siloxane — Trifluropropyl - C;H(CF;



PHA TINH DUNG CHO COT SAC KY (TT)

CAU TRUC VA KHOANG NHIET PO LAM VIEC CUA MOT SO
PHA TINH TRONG COT MAO QUAN

100%
dimethyl
polysiloxane

5% diphenyl
95% dimethyl
polysiloxane

14% cyanopropylphenyl
86% dimethyl
polysiloxane

Ell-lg
CHay

CH:

5i

CH:

CH:

5i

CHz

Temperature

Range:

-60 to 360°C

-60 to 340°C

-20 to 280°C



PHA TINH DUNG CHO COT SAC KY (TT)

Alcohols Alkaloids

(a) (b} =]

1234567 HTINIIZINAISGITMn O 1 & 3 4
{d) (3] ()

Sdc ky do clia mot s6 cot mao quan véi cdc pha tinh : (a) Polydimethyl siloxane ;
(b) S(phenylmethyldimethyl) siloxane ; (c¢) SO(phenylmethyldimethyl) siloxane ;

(d) 50%poly(trifluoropropyl-dimethyl siloxane) ;  (e) polyethylene glycol ; (f)
50%poly(cyanopropyl-dimethyl) siloxane



PHA TINH DUNG CHO COT SAC KY (TT)

1, 2-mghyt-2=propanal
mathanol

athamol

2-propganaol

2-butanal

1-propanal

1 methanol
2  ethanal

4
acalone 2-methyl-1-butanal

2-pentandal

Ll R = R

- Fpantanal
| i6 10 1-butano
11 2-methyi-2-butano

Retaniion tme [min)

Kha niing tdch trén 3 cdt : (i) cdt nhdi — 2m x 1/4 inch; (ii) cot wide
bore 10m x 0.53mm x 2.5um HP 50; (ii1) cOt narrow bore 25m x
0.25mm x 0.25um Cabowax -20M



Ouitside diameter
Inside diameter
dy

B

Column length
Flow

N

H, min

Advantages

¥ Packed

3.2 mm

2.2 mm

Sum

15-30

1-2m

20 mL/min
4000

0.5 mm

Lower cost
Easier to make
Easier to use
Larger samples
Better for fixed gases

.40 mm

0.25 mim

023 pm

250

15-640 m

1 mL/min

180,000

0.3 mm

Higher efficiency
Faster

More inert

Fewer columns needed
Better for complex mixtures




PHA TINH DUNG CHO COT SAC KY (TT)

ANH HUGNG CUA PUGNG KINH COT VA BE DAY LGP PHIM

Anh hudng ctia dudng kinh Anh hudng ctia bé day 16p phim

0.2

d=0.25mm

H.E.T.P (cm)
[
-

0O 20 40 60 80 100 © 20 40 60 80 100

Average linear gas velocity {cm s7)



PHA TINH DUNG CHO COT SAC KY (TT)

Column |D {mm)

Properties (.18 (.25 (.53 2-4
Capacity 1020 50-100 1000-2000 10,000
(ng)

He Flow 0.3 0.7 26 | D-60
ml/min)

Plates'm 5,300 3,300 | 600 2.500
Total 159.000 99.000 48, 000 S000
Plates

SO SANH SO PIA LY THUYET TREN PUONG KINH COT. CHIEU
DAI COT NHOI LA 2 m, COT MAO QUAN LA 30 m



@ PE NANG CAO HIEU SUAT TACH CO THE:

« LUA CHON PHA TINH, CHIEU DAI COT, PUGNG KINH COT..
PHU HOP VOI LUGNG MAU, LOAI MAU. LUA CHON CHUGONG
TRINH NHIET PO PHU HOP

& GHEP NOI HAI HAY NHIEU COT CO PHA TINH KHAC NHAU

/

< VGI NHUNG MAU CO THANH PHAN PHUC TAP VIEC GHEP
NOI COT THUGNG BUQC SU DUNG.

& NHUNG COT CO PUGNG KINH KHONG KHAC NHAU NHIEU
CcO THE GHEP NOI VOI NHAU.

« NEU KET HOP VQI VAN CHUYEN COT TU DONG CHO PHEP
TU PONG CHUYEN COT TRONG QUA TRINH PHAN TICH.



COLUMN LENGTH

Resolution and Retention
210°C isothermal

R=0.84 R=1.16 R=1.68
2.29 min 4.82 min B.73 min
15m 30m 60 m

Square root of resolution is inversely proportional to length
Isothermal: Retention is propeortional te length
Temperature program: 1/3-1/2 of isothermal values

FILM THICKNESS

Retention
100°C Isothermal

2459
: I l '1 1.00 pin

1] 5 i 15 20 25

Isothermal: Retention is proportional to film thickness
Temperature program: 1/3-1/2 of isothermal values

FILM THICKNESS

Equal Retention: Isothermal

100°C 7.00
| A S o
a 2 o 8 g
137°C A Lo
% A 1.00 wm
[ 2 o [ &

DB-1, 30 m x 0.32 mm ID
He at 37 cmifsec
c10, C11, C12

FILM THICKNESS

Resolution at Low k

0.25 Hm 2.0 min
1.2

1.00 um 3.5 min

3.00 i 6.5 min
2 d 6

DBE-1, 30 m x 0.32 mm ID
40°C isothermal, He at 35 cmisac
Solvent mixture




