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CHUONG 14

PHO KHOI LUGNG
14.1 Céc giai doan hinh thanh khéi pho

Nap mau va lam bay hoi mau
Ion héa mau
Phan tach cac ion

Thu nhan tin hiéu va biéu dién thanh
khéi pho
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Va cham dién tu

(Electron Ionization EI)}
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Truong dién
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ION
HOA
BANG

TRUONG

"

PIEN

ION HOA MAU

4 )
B0 phat truong la “miii nhon “ dudi dang
cdc day dan rat manh (2,5 pum) hay cac

v

IuGi nhon tuong ty ludi dao cao
N /

~

/Ap dat dién ap, cac miii nhon cho truong
dién c6 gradient 107 — 10 V/cm lam cho
cac e- bi but khoi phan tu do hiéu @ng

__dudng ham )
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ION
HOA
BANG
VA
CHAM
PIEN
TU

~

ION HOA MAU

-
_hgia b ¢ : dl gl
| |
L]

) D
Dot nong cathode volfram hoac reni tao
thanh chum electron (b)

J
(Chl\lm electron (b) bay vé anode véi van A
toc rat 16n va dap manh vao phan td mau
_(TT hgi) 1am cho phén tir bi ion héa P
o~z s L 12 e 4N e )
Cac ion duong = cac ban gia tocc, d véi
van toc rat 16n do hiéu dién thé khodng
_8KkV, qua khe g d€ tdi khdi phan tichion

ongThanCong.com https://fb.com/tailieudientucntt
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ION
HOA
BANG
VA
CHAM
PIEN
TU

~

ION HOA MAU

-

\NL dién tu 50 — 80 eV

/G mién NL thap(10-25 eV)may cho so va
It, cudng do bé, nhung c6 NL gan véi thé
ning ion héa cia nhiéu hgp chat hitu co

Khoi pho d6 thu dugce Lip lai tot 6 mién cé}
\

ch

(7-15 eV) nén dugc st dung trong QT dong

\ .nhat cac ion phén tif hitu co

J

IA

5 50 75 100
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PHAN TACH ION

‘ Cac ion duong Bo cac ti€u
— han | =) pha,n co

(g) ‘ It)éch khoi lugng
khac nhau

Buong ion hoa

4 )
Pé dam bao chuyén dong tu do caa cac ion, ¢
budng ion héa ciing nhu ¢ khdi phan tach phai
hut chian khong téi khoang 10-—10-7 mmHg

N /
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PHAN TACH ION

-

CAC
KIEU
PHAN
TACH
ION

~

[ Phan tach bing tu

Phan tach td cuc (quadrupole)
N

P
Dua vao thoi gian bay khac nhau

_ (Time — of — flight mass spectrometer)

>
Phan tach dva vao su cong huong tur

(Ion — cyclotron resonance ICR)

\
(" R
Phan tach hai lan
L (Pho khoi lugng phan giai cao)

om/tailieudientucntt
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PHAN

TACH

BANG
TU

~

PHAN TACH ION

-

Du6i anh huong cua tif truong H cac ion
chuyén dong theo qui dao tron ban kinh r
phu thudc vao hiéu dién thé V giita 2 ban
gia toc ¢ va d, khoi lwgng m cuda ion, dién

\tich z cua ion va cuong do cua tu tru’(‘)’ngg
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PHAN TACH ION

PHAN

TACH

BANG
TU

~

2 2
m H r

— (1)

V4 2V
Vé6i H va V xdc dinh, chi cac hat c6 ty so
m/z thoa man PT (1) mdi di qua khe h tgi
ban thu nhin i

‘Thay déi H s& lam thay d6i r va cdc ion c6
. m/z khac nhau lan lugt di qua khe h

" Chi phan biét dugc cac ion sai khac nhau

. mot don vi C

Cé thé dung m/e thay cho m/z (z thuong )
bing 1 — m : khéi lvgng phan tit)

Jan lugt = 27,9949; 28,0187; 28,0313; 28,0061

ngThanCong.com https://fb.com/tailieudientucntt
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PHAN
TACH
TU
CcycC

~

PHAN TACH ION

~

/Du’a vao sy phan bé cic dién cuc gom hai
ciap Ong song song, tirng cap hai thanh chéo
noi véi nhau vé phuong dién dién.

Dung trong hé thong ghép nhu GC-MS

Khoéjc LC- MS /
4 N

Ré tién, kich thuéc gon, 14y pho rat nhanh
nhung d§ phan giai thiap, chi PT dugc cac
ion c6 M thap (vai tram dv C)

o /
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~

\

PHAN
TACH
DUA
VAO
THOT
GIAN
BAY
KHAC
NHAU

~

PHAN TACH ION

/Céc ion dugc gia téc bdi dién thé V sé cé h
dong ning zV. Cac ion c6 kich thudc khac
nhau s€ bay véi thoi gian khac nhau tu
budng ion h6a dén diém ti€p nhan — phan

/

Qéch dugc cac ion co m/ z khac nhau .



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHAN TACH ION

- Y
Phan tach tinh dién trudc, tu truong sau
PHAN >
TACH Do dugc PTL chinh xdc dé€n mét phan trié¢u
HAI don vi C v6i lugng mau vo cung bé
LAN _(vai ng/vai pg)
(th,), a — phan tach bang
Khoi tinh dién
Lugng b — phan tach béng
Phan tu truong
e . : g — khe vao
Giai 8 _hi__ h-khera
Cao) | L~ i-ban thu nhan
A — khe G vlung trudng
\ / tu do

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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THU NHAN TiN HIEU VA GHI PHO

-
Tuy yéu cau, st dung cac thi€t bi khac nhau dé

thu nhian va khuéch dai tin hiéu
\

~

O PP phé khéi lvgng phan gidi cao, may tinh s&
cung cap ban do nguyén té (thanh phan cia céc
ion theo chiéu ting gia tri m / z va dugc sap x&p
theo tu'ng loai)

N

AN

J
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CHUONG 14
PHO KHOI LUGNG

14.2 Ton héa bing va cham dién ti

QT x4y ra trong buong ion héa

Tin hiéu cua ion phin tu

Con dudng cat manh thanh manh ion
Cic yéu to cho phoi dén sy phan manh
ion

Ion phan ti dong vi
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QT XAY RA TRONG BUONG ION HOA

/Khi r<0,5A9%, cace- do\
cathode bian ra sé truyén
r NL cho phan tu

g o\ /

/Sau khi nhan NL phén t& c6 thé bi mat mét hoijc\
vai dién ti dé tao thanh ion phan tu.
Qua trinh kich thich dién tif xay ra rat nhanh
(10-17s) nén phan tu tao thanh c6 cung cau hinh

\ v6i phén tif ban dau )
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QT XAY RA TRONG BUONG ION HOA

/'Céc ion phén ti & TT kich thich (nhung khong bi \
phan ra): NL kich thich—NL dao dong, lan truyén
trong toan mach cia phan tif va tai mot lién két
nao dé cua mach bi yéu di (do su phan cuc hoic
do hiéu wng lién hep ...) s€ c6 kha niang bi be gay

\(10-12— 10-B5) J

/Xdc sudit bé gay mot lien két (xdc suat tao thinh
manh ion tueng ¥ng) phu thudc vao do bén cia
lién ké&t, d§ 16n cia NL kich thich, dd 6n dinh cua
cac ion tao thanh do tuong tac cam wng hoic dang
ctiia dong phan y
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QT XAY RA TRONG BUONG ION HOA

[N€&u dién tif bi chuyén lén E kich thich nhung
chua da diéu kién dé bé gay lién k&t thi thoi gian
song clia ion phan tif sé gia ting va cé thé cé sy
sap x&p lai cau hinh ion trong cic ion phan ti

10-10-10-!
¢ ) Y
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TIN HIEU CUA ION PHAN TU

Phan ti mat mdt dién tif —ion phan tif. Pién tu A
mat di tai mot lién két bat ky nhung sé c6 sy phan
bo lai mat d¢ dién tich trong toan mach rat nhanh
. .chong (10-1¢5)V )

/Pién tich sé dinh vi tai noi c6 dién t& & ty do hosic )
dién t p hay dién tf d, thuong tai vi tri cdc di to

(S, O, N) chira trong cac nhém (C=0, C=N, C=S..),

¢ cac noi doi hodc hé thong ndi doi nhu trong cac
\1nhan thom -
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TIN HIEU CUA ION PHAN TU

/Peak dic trung cho ion phin t sé xuat hién trén )
khéi pho do néu ion phan t¢ khong bi phan ly
trong thdi gian bay tir buong ion héa dén bo thu

\.nhan (10 - %) )

Cudng do peak biéu dién cho méi ion phan ti phu
thudc vao do bén cia ion phan ti. Néu NL hoat héa
kh4 16n tifc ion phan ti kha bén, cudng do cia céc
peak s€ kha manh

& %
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TIN HIEU CUA ION PHAN TU

Cuong do cua peak

Manh Trung binh Yé&u hoiic ving
ArH Olefine lién hgp | Hgp chat béo mach dai
ArF Ar - Br,Ar-1 |Alkan phin nhanh
ArCl ArCO-R Alcol béo bac ba

ArCN ArCH, - R Dan xuit Brom béo va

ArNH, ArCH, - Cl dan xuit Iod béo bac ba
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TIN HIEU CUA ION PHAN TU

-
Qua trinh ion héa phan tu M véi tac nhin ion héa
la dién tif c6 thé xay ra theo ba co ché :

~

N J
—— a M+e —> M*t+2e
—— b M+e —> M%“+(z+De
. ¢ )M+e —> M-
-

Dé xay ra nhat 1a qud trinh tao cation goc M+
(vi€t don gian 1a M+)
N
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TIN HIEU CUA ION PHAN TU

' Tang NL ctda chum electron — xdc suit tao ion
phan tu M+ tang lén (cuong do peak wng véi M+
tang lén) P

Tié€p tuc ting NL ctia chum electron, phanNL du
sé bé gay lién k&t trong phan tif tao thanh cdc manh
(mang dién tich duong hoiic trung hoa vé dién) y

Thé néing can thi€t dé chum e- bat dau tao dugc
cac manh ion goi 13 thé phan manh

Khi tiing NL kh4 16n sé c6 thé bé gay mot lic nhiéu
lién k€t cho nhiéu manh ion
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TIN HIEU CUA ION PHAN TU

IA

4 )
F=8-12 eV: cac chat hitu co

khong ¢6 manh ion
N J
[ »

=15 -20eV: chi be gay 1 s
EeV) | lien két y€u — khdi pho chi

Kphﬁn tich dinh lugng cac hydrocarbon phic tap /

25 50 75 100 _c6 mdt sd it vach y

~

Stt dung PP phan tich khoi phé dién thé thap (10 -
15 eV) sé cho cuong d) tuong doi cua ion phan tu
dat gia tri rat 16n — day 1a mét bién phdp rat hiru
hié¢u gitip nhan bi€t tin hiéu cta ion phan tu khi

;ThanCong.com https://fb.com/tailieudientucntt
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TIN HIEU CUA ION PHAN TU

4 N

E=30- 50 eV va cao hon
(nhung < 100 eV): c6 thé bé
gay bat ky mot lién két nao

— s6 vach trén khoi pho
E(eV) xuit hién dang ké

25 50 75 100 K j

IA

2 2 o \
Trong qua trinh ion héa, NL cua cac dién tu ion
héa ngay cang giam xudng sé lam giam xdc suit
Kci’la cac qua trinh phan ly ti€p theo y
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CON PUONG CAT POAN
THANH MANH ION

[Khi p/tt ABCDE va cham véi cac ELECTRON

[Su' ion héa} [ABCDE + e > ABCDE* + 2e

-

-

Su beé
g3y cac

ion duong

~

ABCDE +—>ABC* +DE -
hay ABCDE + — ABC: + DE*
ABCDE +— AB+* + CDE -
hay ABCDE * — AB-+ CDE*
ABC+— AB* +C

hay ABC* —> AB + C*

AB+* - A + B*

J

hay AB+ — A* + B
QBCR AB* , B*..: mdnh ion)

N

/



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC YEU TO CHI PHOI SU

PHAN MANH ION
N\
Nang lugng ion hoa
YEU | [
TO Quy tic chin electron
CHI | |
PHOI |
Anthalpy hinh thanh
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CAC YEU TO CHI PHOI SU
A ?
PHAN MANH ION
4 )
E, —NL hoat héa cac QT phéan huy ion
ANH phian t& M*; E, —NL cua ion phin td
HUONG
CUA | [ A )
NANG ?1 <E,:ion ph;ln tu khong bi phan huy
dugc ghi nhan
LUONG | | y
ION p ~
HOA E,> E, : ion phén td bi phan thanh cic
ion manh
NS 2N )

Can chon E, thich hgp d€ vira ghi nhan dugc tin hiéu caa

ion phan tu vira ghi nhan dugce khoi Ivgng cua cdc manh ion

ongThanCong.com

om/tailieudientucntt
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CAC YEU TO CHI PHOI SU
A ?
PHAN MANH ION
4 A /Né'u E,> E, khong diang ké: ion phan tii’\
ANH di d&€n bé thu nhan ma khong kip phan
HUGNG hﬁzf hoif})c ra lfl~16i bl{ﬁng ion héa va bi
CUA \phan huy ¢ giva duong )
NANG .
LUONG C4c ion manh dugc hinh thanh do su
ION phan huy xay ra trén duong di s€ khong
HOA dén dugc by thu nhan (trif cdc ion dugc
hinh thanh ¢ trudng tu do)
_ AN ; Y,



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC YEU TO CHI PHOI SU
A ?
PHAN MANH ION
/ A /Gié’l su ion m, phan huy thanh ion m, 6\
vung truong tu do trudce khi di vao bo
ANH phan tach bang tir trudng, dong ning zV
HUONG cua m, dugc phin chia cho ion m, va tiéu
CUA phin trung hoa (m, — m,) s€ ty 1& vdi
NANG khoi lugng cta chiin
LUQNG \ e 5 /
10N Ton m, sé& xuat hién trén phé khéi lugng
HOA ovitri m*/z:
_ om,_m,
m m, — —
N /) “m,om,

om/tailieudientucntt
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CAC YEU TO CHI PHOI SU
A ?
PHAN MANH ION
f h KCéc ion hinh thanh ¢ vung truong tu do\
dugc goi la cac ion metastable (cac peak
ANH thuong c6 khoi lvgng khong tron, peak
HUGNG \bi tu va c6 cuong do nho) Y
CUA
1‘{}4 GN G /Khi mot ion phan t& c6 th€ bi phan hﬁy\
LUONG theo nhiéu huéng khdc nhau thi QT nao
111%11 c6 NL thap nhat s& xui't hién uu tién

trén pho khéi lvgng nhiéu hon (ion phian
td dit ndi tai vi tri sé tao thanh cdc ion

Qu’()’ng bén nhat) J



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC Yﬁq TO CHI PHOI SU
PHAN MANH ION

a4 N

Cac ion chan electron bén virng hon nhiéu
so v@i cac ion goc nén sy phan hiy tuian
theo quy tac “ chan electron “:

Cdc ion 1é electron (ion gdc) phan hily

%g(‘j( bang cdch mat di mot goc tw do hodc mot
= hén tu trung hoa:
CHAN —
ELECTRON| [ M* — B++ géc )

hoic M+*-— A+ + Phan tu trung hoa
At-— C* +gbc

hoic A*-— D* + Phan tu trung hoa
9 AN (M*+-, A*-,D*:jongdccosdolée) )
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a4 N

QUY
TAC
CHAN
ELECTRON

CAC YEU TO CHI PHOI SU PHAN
MANH ION

Cac ion chan electron bén virng hon nhiéu

so V@i cac ion goc nén sy phan huy tuin

theo quy tic “ chin electron “:

Cdc ion chdn electron luon luén phan hiy
bang cdch mat di mot phan tit trung hoa dé
tao thanh cdc ion chdn electron:

-~

"

E* — F* + Phdn tu trung hoa
(E*, F*: ion vé6iso chin electron )

~

J
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CAC YE’Q TO CHI PHOI SU
PHAN MANH ION
~ N

QUY
TAC
CHAN
ELECTRON

Ciéc ion chan electron bén virng hon nhiéu
so v@i cac ion goc nén sy phan hiy tuian
theo quy tac “ chan electron “:

(Cac phan tu trung hoa (H,0, CH,=CH, ,\
HCN, CH,COOH...) dugc tach dé dang ra
khoi cac ion chan electron dé tao thanh

__cdc ion chan electron )

4 B N
Phan wng tao phén tu trung hoa dé xay ra
12 vi c6 NL hoat héa thap do sy hinh thanh

mét phan lién két ¢ trang thdi chuyén tié’B
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CAC YEU TO CHI PHOI SU
PHAN MANH ION
é A Lién két c6 NL nho nhat kém bén nhat
va bi du't trudc:
, 4 « )
ANH H* va CH,* rat kho tao thanh vi AH, rat

HUGNG | | 16n (1500 — 1000 kJ/mol), ngugc véi su tao
CUA \gﬁ'c tu do H- va CH; (200 — 150 kJ/mol) )
ANTHAPY| - ~
HINH Cation Vinyl, cation phenyl kho tao thanh
THANH | | hon goc vinyl va goc phenyl

J

Viéc hinh thanh céc cation ciing nhu cac
g6c bac ba dé hon bac hai, bic hai dé hon
\ _/ (bac mot
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CAC YEU TO CHI PHOI SU
A ?
PHAN MANH ION
/ \ ° A ~ , 2 A », A A
Lién két co NL nho nhat kém bén nhat
va bi du't trudc:
ANH ‘Mat3-5 hydro rat khé xay ra va mat fr)
HUGNG | | 4- 13 donvi khéi lvgng hau nhu khong
CUA thé xay ra (mat nhiéu hydro doi héi niing
ANTHAPY \lu¢ngratlén) Y,
HINH | N&y thay xudt hién peak thdp hon 4 — 13
THANH | g4y khei lwgng so vGi peak cua ion phan tu
thi ¢6 hai kha ning: hoiac peak dang xét
khong phai la peak ion phan t&, hodc phd
\_ ) d6 1a phd caa mot hon hgp
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CAC YEU TO CHI PHOI SU
PHAN MANH ION
. A [Lién két cé6 NL nho nhat kém bén nhat }
va bi du't trudc:

ANH KViéc tach nhém CH, tif ion manh tucng A
HUGNG doi dé dang, nhung tif ion phan tu 1a

CUA khong thé xay ra (:CH, 1a mot ti€u phan
ANTHAPY |0 ninglugng rat cao) y
HINH

THANH Mat di 14 dv khoi luvgng tir ion phan tu
thi nén nghi dén sy c6 mit dong thoi
cia mot dong dang kém hgp chat
nghién ciru myt nhom CH,
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CAC YEU TO CHI PHOI SU PHAN
MANH ION
{ VIDU }

C5H12

e +
Ion goc C;H,,
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Goc C,H,

(1) |
@ va @Q@@@D Ion manh C H,*

Goc CH,

Tach CH, tu phan tu
kho khan nhung tfr ion . Tiéu phan
manh tuong d6i d& Ion manh C;H, trung hoa CH,

com/tailieudientucntt
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Ton goc

CsHyy*

(2) va
el

Ion manh C, H.* Goc C;H,

C;H,

Goc C,H;

(2°)

, Ti€u phan
Ion manh C2H5+ trung hoa CH,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ton goc

CsHyy*

Ti€u phan

W Ton manh C3H7+ trung hoa CH,
@@D i @
) @

(1) l /

Goc CH;  Ion manh CHy*

Phin tu trung Manh
hoa C;H, CH,"

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CAC YE’Q TO CHI PHOI SU
PHAN MANH ION

’ Ton phan t& dugc hinh thanh cé th€ bi chuyén vi A
roi méi phan manh:
ABCDE + — ABECD *+-
ABECD*- — AB*+ECD- P

ABCDE*+e — AB*+ CDE-

N
{ Su phan manh ciing c6 thé xay ra theo ki€u ciip ion:
-

Céc ion phan tif sinh ra cé thé tuong tac véi cac A
manh trung hoa dién 1am xui't hién trén pho khoi
lugng cac peak c6 khoi lvgng 16n hon M+ :

. ABCDE*+DE- — ABCDED * + E- P
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ION PHAN TU PONG VI

Pa s6 cac nguyén td trong thién nhién gom hén hgp

nhiéu dong vi

/Tj’f l1é ham lugng cia cdc dong vi trong thién nhién
ciing chinh bing ty 1& ham lugng cuia cic hgp chat
_hod hoc chita dong vi tuong ing

J

\ t0 d6 trong thién nhién

fSu’ hién dién dong thoi clia cac dong vi ctia phan ti N
s€ lam xuat hién trén pho khoi lugng cic tin hiéu M+,
(M- 1D+, (M + 1)*, (M + 2)*...c6 cuong do cua cac tin
hiéu ty 1é v6i thanh phan clia cdc dong vi ctia nguyén

J
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ION PHAN TU PONG VI

S6 thi tu L Khoi Khoi lugng Thanh phan
N Ky hiéu , R «n
nguyén | el td lugng chinh xac cua | trong ty nhién,
t sty dong vi dong vi %

1 H 1 1,0078 99,985

D 2 2,0141 0,015

6 C 12 12,0000 98,893

13 13,0034 1,107

7 N 14 14,00031 99,634

15 15,0001 0,336

16 15,9949 99,759

8 0 17 16,9991 0,037

18 17,9992 0,204

35 34,9698 75,529

17 ¢l 37 36,9659 24,471

79 78,9183 50,537

== Br 81 80,9163 49,463
32 31,9721 95,0
S 33 32,9715 0,76
34 33,9679....cchone 42
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ION PHAN TU PONG VI

. s )
Ham lugng 3°Cl cao gap ba lan so véi ¥’Cl nén ion

phan tu c6 chida Cl sé cho hai peak cach nhau 2 don
 vim/z v6i cutng do tylée 3:1 P
.

p
Phan tu hay ion manh chiéa Br sé cho hai peak cé
_cudng do x4p xi nhau va cach nhau hai don vi m/z

Pong vi cia 32S chi€ém 95,0 %, dong vi cia 34S chi€ém

khodng 4%, do d6 cac hgp chat chira S sé ¢6 hai peak

phan t& v6i khoi lvgng M * va (M + 2)* (peak cua M+2
\bi“lng 4% so v6i peak cia M) p
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ION PHAN TU PONG VI

Hgp chat ¢6 chita N: tin hiéu cta ion (M + 1)* ¢6 A

cuong do biang 0,37% so véi cudng do chia ion (M)*

(khoi luwgng ion phan ti 1 so 1é thi phan t\§ ¢6 chita
\m(f)t s6 1é N va ngugc lai) p

ﬁarbon trong tu nhién gom 98,9% 12C va 1,1% 13C;
ty 1€ 12CH, va 13CH, trong metan hoan toan tuong tu.
Khi phan ti dang xét ¢6 s6 C ting lIén thi xdc suit
tim thay 13C ciing ting lén (cuwong dd cha peak chira
phan tu (M + 1)* ciing ting 1én)
Néu ion chita n nguyén tif C thi cuwong do cua peak
dong vi 13C sé biang nx1,1 % so véi peak dong vi 12C.
Mudn tim s6 C c¢6 trong phén tif, 1y % cudng dé cua

\p\eak (M +1)* chia cho 1,1 /
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ION PHAN TU PONG VI

PP
PONG
VI
DANH
DAU

~

/ » o », 2, sa0 « o o A \
Mot gia tri m/z co thé ung voi vai tiéu
phin ma cidc may cé do phan giai thap

 khong thé phan biét dugc y

Vi du tiéu phian c6 m/z = 28 c6 thé dng
v6i H,CN, CO hodc C,H, , hay ti€u phan

c6 m/z =27 c6 thé dng véi C,H, , HCN

. J
(| , S
Nguoi ta thuong su dung dong vi danh
dau dé 1am ré co ch& phan manh (dugc
\sii’ dung nhiéu nhat 1a deuterium D) y
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PP
PONG
VI
DANH
DAU

ION PHAN TU PONG VI

~

/VD: acetylacetone CH,COCH,COCH,
(M*=100) dugc deuteri hoa thanh

\CH3COCD2COCH3 (M *=102) P

Khoi pho cia acetylacetone c6 peak m/z =72)
(M-28), c6 thé xuat hién do sy mat CO tir
ion phan tii , hodic do sy mat C,H, tif san

. pham chuyén vi ctia ion phan ti¥ )

Phé ciia CH,COCD,COCH, c6 peak m/z = 74
chitng t6 hai n/ti¢ D van con & lai trong ion
(M - 28), nghia la ion (M - 28) hinh thanh la

\.do su’ tach CO tir phan ti ban dau Y
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CHUONG 14

PHO KHOI LUONG
14.3 Ky thuat thuc nghi€ém

Khéi pho k&
Céach biéu dién pho khdi lugng
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KHOI PHO KE

CAU
TAQ
KHOI
PHO
KE

4 )
B0 nap mau va lam bay hoi mau
\ J
4 )
Buong ion hoa
\ J
4 )
B6 phén tich
N J

[Khﬁ’i thu nhan tin hiéu, khuéch dai vﬁ}

ghi thanh pho
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KHOI PHO KE

I( zl{he dia tbc
Bign oy g

T Déytac 7
= | | | CAC ion n&ng phan tan Ti truring
¥ x ST (@ NG P : S00-500 gauss
, [T AR g

'\ p sudt [’
CAU 10°% torr H\ s
TA O Ngun:nn ian P
107 torr  Cécion nhe phan tan
N B
KHO I Chiim ion tég trung

KL

" L4

Khoi pho ké dugce phan loai ciin ci vao tinh ning
cua bd phin tiach (phin tach tw, phin tach td cuc,
phian tach theo thoi gian bay va phan tach cong
hu'o’ng ion — cyclotron)

ongThanCong.com https://fb.com/tailieudientucntt
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KHOI PHO KE
N (.

~

NANG || Khd ning c6 thé phan biét hai peak

SU A,T ng véi lwgng gan nhau nhat M va

PH éN \M + AM: y
GIAI oM
CﬁA A

KHOI . ) , . o
PH6 R cang I6n:kha ning phan biét cac tiéu

K]::, phan cé6 khoi lugng gﬁn nhau cang cao
N /

VD: - d€ phéan biét CO (M = 27,9949) véi C,H,
(M=28,0313), R = 28/0,0364 =770

- dé phan biét duge N, (M = 28,0062) véi CO, R
=28/0,0112 = 2500
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CACH BIEU DIEN PHO KHOI LUGNG

4 "\ (Dung cdc vach thing ditng c6 chiéu )
cao ty 1& V(’)'\i cuong do va co vi tri

trén truc nam ngang tuong ung voi

\ty s6 m/z ciia moi ion )
/Cq)’(‘)’ng dd dugc su dung trén truc
CACH thang ding la cu;(‘)’ng d tuong doi cua
BIEU . .mOi ion, dugc bi€u dién theo hai cach:
DIEN | “Chon peak cao nhit 1am peak c¢ ban
(cuong do 100%) va tinh % cuong do
cua cac peak khac so véi peak co ban.
Ciac peak dugc sap x&p theo m/z tir

N ) \thap dén cao -
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J CACH BIEU DIEN PHO KHOI LUGNG

A .
ﬁié"u dién cuong do qua don vi ion h(ﬁ

hoan toan S: cudng do phan trim cia

mdi peak dugc tinh trén tong cudng do

CACH cua tat ca cac peak c6 gia tri tr m/z =1
BIEU d&n M (M- khdi lugng ciia ion phan ti),
DIEN

hoic ty mét peak cé gia tri nao dé6 dén
M, bié¢u dién bing ddu X. VD: X, la
cuong do dugc tinh theo % tong cudng
L )\ d0 cdc peak tif m/z =12 dén m/z=M

Muén so sanh cudng do cac peak & cac phd khac nhau
thi phai dung don vi ion héa hoan toan S

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CHUONG 14
PHO KHOI LUGNG
14.4 Ij'ng dung
Xdc dinh phén ti khéi

Qua4 trinh dong nhat
X4c dinh cong thifc ciu tao
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XA C PINH PHAN TU KHOI

4 )
Trong diéu kién binh thudng peak phan tif thudng c6
cudong do 16n, bén canh cé thé cé cac peak (M+1)*,

\(M+2)+,(M -1)*,(M - 2%) 1a peak cuia cdc dong vi

J

é )
Né&u ion phan tid tao ra dd bén, khoi lugng phan ti
ugc xac dinh truc ti€p t peak c6 gia tri m/z cao nhat
va ¢6 cuong do khong phu thudc vao ap suat

. J
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XA C PINH PHAN TU KHOI

Né&u phan tit khong du bén ¢ diéu kién ning luvgng ion héa cao
va viéc giam ning lugng ion héa khong hiéu qua, cé thé si
dung PP ION HOA HOA HQC (Chemical Ionization CI) d€ xdc
dinh khoi lugng phan tif khi mau tueng doi dé bay hoi:
Dwa mét khi nhe nhu CH,, isobutan hodc ammonia vao budng
ion héa cung véi hoi ciia mau. Phan ti chiat nghién ciu s€ bi
proton héa va tao ra ion [MH] *:
CH, +e - CH*+2e; CH*+CH, — CH.*+ CH;"
CH.* +M — [ MH] *+ CH,
Trén khéi pho sé thu duge peak [ MH] *+ 16n hon peak M mot
don vi.
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QUA TRINH PONG NHAT

\_cua chit nghién cifu

Sau khi da XD dugc peak cua ion phin tu va peak clia )
dong vi, dua vao ti s6 cudng do giita cac peak dong vi
so v@i peak cua ion phan tif va khoi lugng ciia mot s6
manh ion ti€p theo cé thé xic dinh cong thifc nguyén

J

/VD, mét hgp chat c6 peak (M+1)* ¢6 cudng do b\ﬁng\

3,3% so v6i peak M+, c6 thé suy dodn trong phan ti
c6 ba nguyén tu C

Tuong tu, néu khdi pho con cé hai peak ng véi m/z =

94 va m/z =96 c6 cudng do gan bing nhau, cé thé
 d d6an hop ché't dang xét 1a CH,Br...

/
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XAC PINH CONG THUC CAU TAO

-

~

NGUYEN

TAC

CHUNG

4 , )
Khi khong co su chuyén vi thi sy’ sap xép

cac nguyén ti trong phan ti cé thé dugc
thi€t 1ap trén co sé cac manh tao thanh:

@ . = > . e )
Quy két cho moi peak trén pho ung voi
mot manh phan t xac dinh va giai thich

_su tao thanh ion manh dé P

(Cac peak manh tuong ng véi nhirng ion
tao thanh véi xdc suit cao khi phan manh)
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XD
ION
PHAN
TU

~

XAC PINH CONG THUC CAU TAO

(Kiém tra peak c6 khéi lugng 16n nhi't c6 )
phai la peak ion phin tu (dua vao anthalpy
_hinh thanh) D

(Kiém tra cic peak gan nhat véi peak cia
ion phan t ¢6 tuong Wng véi sy mat cac

_ti€u phan trung hoa hgp Iy khong )

a N

Xem xét mol tu'ong quan giita cuwdng do ion

phin t¥ v4i ciu tao
N J

4 ~
Xem khoi lugng ion phan tif 1a chan hay 1é

.A‘) () .A‘? Ve A\ [
- kiém tra dic diém cua nhém peak dong vi

|
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XD
CAC
ION

MANH

~

XAC PINH CONG THUC CAU TAO

~

/Dl,l'a vao su khdc biét m/z cua ion phan tu
vGi mot s6 ion manh, nhian xét sé by vé
nhém chidc va cac thong tin tirng phan cia
cau tao phan tu. Tim cdc day ion c¢6 ich va

\cz‘i cac ion metastable .

(Viéc ghi nhé gia tri m/z cua cac ion don
gian tao ra do qua trinh phan manh sé giip
ich rat nhiéu cho viéc giai pho)
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XAC PINH CONG THUC CAU TAO

m/z | Manh ion m/z Manh ion
14 | CH, 27 C,H,
15 | CH, 28 C,H,
C,Hs;
0 ¢ > H - C = O (aldehyd)
17 | OH 30 NO ; NH, = CH,
. CH, = OH
15 1 HALMNH, il (miii nén cua alcohol - 1)
19 | F;H,0 CH,-C=0
CH,-CH,-CH
CEN: 43 3 s 2 2
26 N CcH

C,H, CH,”
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XAC PINH CONG THUC CAU TAO

Day ion dong dang ctia mt sé hgp chat

Hop chat Ion don gian nhat Day ion dong dang

Hydrocarbon CH,tm/z=29 29, 43, 57, 71, 85, 99, 113...

CH,=NH, m/z=

Amin 30 30,44,58,72,86,100...
Ether, Q _
Alcohol CH,=OHm/z=31 | 31,45,59,73,87, 101...

Cetone | CH,C=0*m/z=43 | 43,57,71,85,99, 113..

Trong mét sé trudng hgp, dé nghién cdu cdu tric mot
cach that hiéu qua, can phai két h¢gp phuong phap khoi
phd vé6i cac phuong phiap khac nhu UV-VIS, IR hay NMR
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