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® HARF(High Aspect Ratio Fractionation)

HARF column™-PCB
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HARF column™-PCB
10mL

ImL 2mL
0.5mL

GC-ECD
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#209
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[
10 20 g
10 20mL 1mL Iwt.%S03
5mL
[ 0.5mL (
P45 A ) 0.1g
[ ] L 2L
- -0.5mL =
( )
[ . 2mL
2mLx2
mL + 1wt. %S03 A\
1 5mL
0.5mL
k 1
wt.%S03 !
sl 0.5mL
T
a N 2L
{- 200L Sl
0.1g 0.1g
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‘ HARF column™ — PCB

1
Sk
q
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}1 1/ ]

-GC/ECD }
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= B
( P46 )
L] 2 + HARF column™ - PCB
u KC-300 400 500 600
0.5mg/kg 2mg/kg 167 DOP A 245 B
3 C

1V(x10,000)
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HARF colunn™-PCB PCB
5vol %

—GC/ ECD
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m GC GC
GC 1mL
3
GC
3 PCB
5vol% 5vol%
PCB
PCB

( P51 52 15 18 )
m C
[ 1wt.%S03
m C PCB C 5vol%

[ ] 5vol%
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5mL 10 15
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4 5 6 7 DOP

= DOP 2
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5vol.% 2mL
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1.5mL

2mL
= HARF column™-PCB

0.5mL
500ng/mL 20pL
ImL
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HARF column™ -PCB

50mL

20mL

30mL
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2mL
HARF column™-PCB

0.5mL

© 2010 SHIMADZU 20
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u 6mL 0K
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15mL
0K
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J crice

[ ]
0.5g>=<4 44% 1.0g >3

8mm

[] 20mL
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] PCB

5mL 15mL PCB

10mm
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JIS C 2320

1

2

3

4

5

6

7 1 2

DOP

PCB

HARF column™ -PCB @ SHIMADZU

PCB

HARF column™-PCB

PCB

© 2010 SHIMADZU 26
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H,S0,-silica \

& sSHIMADZU

© 2010 SHIMADZU

& sSHIMADZU

GC-2010 ( 1:3)

Rtx-5MS 0.32mm>=30m>=0.25um, P/N:12624)
2L

150 1min -5 /min-270

250

320

He 2.22mL/min 42cm/min

N, 40mL/min

1min

115

1L 2L

100 (1min)-30 /min-160

-5 /min-270

14



& sSHIMADZU

PCB 100ng/mL 189 209 10ng/mL g §
GC-2010 Plus .

33

19
3
52

I
53

16

| —
2,
4 35

S

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 min
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LV (x10000)
00

4o DOP
KC-300 KC-400 KC-500 KC-600
0.5mg/kg 2mg/kg
1,6,700P A 245 B
3 c

© 2010 SHIMADZU 30
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HARF column™-PCB

Mail : gsupport@glc.shimadzu.co.jp
Tel: 03-5812-3821
06-6242-2620
URL : https://solutions.shimadzu.co.jp/glc/

kaho@shimadzu.co.jp
tabei@shimadzu.co.jp
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] 0.10mm 0.32mm 10m

] GC
PCB 209
GC
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| |

] 220 300
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[ KC-mix
CBo( )
GC
GC

PCB

CBo( )
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m JIS K0093:2006

PCB 2 1 PCB
CBo 2 1
] KC-mix
CBo( )

- PCB




= PCB

[ GC
PCB

[ GC

- |UPAC PCB N0.189&209
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Instrument Detection Limit, IDL

H
S ©

6)
m RRF
GC PCB
|
r2 1
GC
r2
| (KC-mix)
0.15mg/kg
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u 5

RRF
RRF
CV% 20%

r2 0.99
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GC/ECD
[= CBo(%)].[=CB(%)] PCB
K 1] 1
1
K 1]
[=CB.()]

[=CB2(%)]
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K
> CB2(%)
> CB2 (%)
K 1
> CB2 (%)
- or

& sSHIMADZU

7)
[ PCB 0.5mg/kg

= ECD MS

+10% (Introduction to Gas
Chromatography CGC-108.Detector(1999))
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] PCB
RRF
i (Cn)
RRF
(Co) (Dev)
Dev. Cc Cn Cnx 100
] +10%

& sSHIMADZU

Split SPL-R=1 3 2L
[ng/mL] 375 10 20 50| 100| 200| 500
KC-Mix  [mg/kg] 015| 04| 08 2 4 8 20
KC [mg/kg] | 00375 01| 02| 05 1 2 5
[ng/mL] 405| 104| 202| 502| 100| 189| 429
%(Dev.) 8.1 4| 08| 05 0| -53| -142

200ng/mL
100ng/mL
MDL

48
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Instrument Detection Limit, IDL & sHIMADZU o

8) Instrument Detection Limit, IDL

m ECD IDL S/N

m ECD IDL
GC/ECD
0.15mg/kg>< KC

S/N /

49
Instrument Detection Limit, IDL & sHIMADZU o

S/N 3 CB KC
CB% 80%
|
10

2 S/N




m DL

Instrument Detection Limit, IDL & sHIMADZU o

/ /GC-ECD

0.15mg/kg
3.75ng/mL

[CBo(%)]
PCB 80% [=CBo(%)] 80%
S/IN 3

S/N

[S/N  =3]

51

Instrument Detection Limit, IDL & sHIMADZU o

KC-Mix 3.75ng/mL( 0.15mg/kg)
Rtx-5MS 0.32mm><30m df 0.25pam Split

SPL-R=1 3 2uL

[SCBo(%)] 80%

Splitless
No.33

[CBo()]
No0.33

[CBo(%)]

26
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9

KC-mix
100ng/mL - n-Hexane(Blank) - 200ng/mL - n-Hexane(Blank)

& sSHIMADZU

10)
m GC

RRF
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1)
2)

3)
4)
5)
6)
7)

MDL
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1)

151

0.5mg/kg

KC

70 120%

55
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PCB

SOPs
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3) 151
u PCB 0.05mg/kg




Method Detection Limit, MDL & SHIMADZU

4) (MDL) 151
[ | PCB
KC 045 0.5mg/kg PCB
n 7
(On-1m)
[MDLmethod  t(n-1,0.05)>< O'n-1,method >< 2]
0.15mg/kg
= MDL 20
21 3
|
1

Method Detection Limit, MDL & SHIMADZU

[t(n-1,0.05)] 5% n-1 t
(n) (n-1) t(n-1,0.05)
5 4 21318
6 5 2.0150 o
7 6 1.9432 23
8 7 1.8946
9 8 1.8595
10 9 1.8331
(MDL) [KC-mix 0.5mg/kg ]
No.1 No.2 No.3 No.4 No.5 No.6 No.7 MDL
(cn—lmmod)
! 51 ! ! ! 51 I .01 .07
[mg/kg] 0.55 05 0.53 0.56 053 05 053 0.018 0.0
MDLmethod t(n-1,0.05)>< on-1,method><2
60




Method Detection Limit, MDL & SHIMADZU §

KC-mix

KC
KC  05mg/kg>=<4

KC

0.5mg/kg

KC-mix 2.0mg/kg

(MDL)

MDL 0.15mg/kg

n PCB
PCB

PCB

61
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PCB

70  120%
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KC-Mix 100ng/mL + #189 & #209 10ng/mL

#189
#209

bl |

/ / GC/ECD
IUPAC#189 40ng 0.1g 2000ng/mL 20paL
100% 10ng/mL

& sSHIMADZU

KC-Mix 7
N (MDL)

32



|
|
|

m GC

. GC
GC
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6) 15.1
m MDL 3
[2 /2 ><100]
20%
[ 5%
m 0.5mg/kg
2 =+20%
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[ 0.5mg/kg 5%
- 5%

[ | 0.5mg/kg S%
-PCB

m PCB 0.5mg/kg

SOPs

& sSHIMADZU

7)
]
1 20
™ 70 120%
] +20%
SOPs
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69

/ /
/
GC/ECD
[K ] KC-mix
[100ng/mL]
m KC-mix 100ng/mL
4mg/kg
u (0.5mg/kQ)
KC-mix 12.5ng/mL
u 0.15mg/kg
3.75ng/mL
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|

n PCB KC-Mix
KC-300 or KC-400 or KC-500 or KC-600

s [K ] KC-Mix
KC
[K ]

KC-Mix 100ng/mL KC
25ng/mL PCB 1mg/kg
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> CB2(%)

PCB
0.5mg/kg (12.5ng/mL)
|
|
KC ( 12.5ng/mL)

KC 25ng/mL
KC-Mix 100ng/mL
[ 3.75ng/mL ]
K 1]
K 1]
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1 KC-Mix [CBo( )]
. PCB 209
LHR GC-MS  KC-Mix PCB

GC/FID [CBo( )]
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(STR) /
/
GC/ECD

[CBo( )]

Shimadzu PCB-
Shimadzu PCB-kit
m GCsolution

PCB

[CBo( )]
]

2]
GCsolution

— Restek

& sSHIMADZU

kit PDF  Web

(No)) [CBo( )]

2111

PCB 80% [No.33] 80%

Excel
KC

HARF column ™-PCB [CBo( )]
[ID Table]

(Rtx-5MS 0.32mml.D.><30m , df=0.25pam)
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Shimadzu PCB-kit @sHmanzu

KC-300

ol

il -

KC-600

Shimadzu PCB-kit
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Restek

KC-mix

He

Rtx-5MS (0.32mmI.D.><30m , df=0.25p1m)

or

N
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Area:5000

PCB
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Area:5000
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m GCsolution
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m GCsolution
- Excel GCsolution
[ |
PCB KC PCB
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KC
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Shimadzu PCB-kit @ SHIMADZU

1. Shimadzu PCB-kit  GCsolution
Excel
2. KC-mix
3.
4,  Shimadzu PCB-kit
5.
6. K 1]
7. CBa(%)
8. KC KC
9.
PCB CB2(%) Excel
10. KC PCB
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920
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ECD

GC

(He)
(N2)
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99.999%
99.999%
(P/N 221-05619-01)

P/N 221-38340-91

ECD

GC

@ SHIMADZU |
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(1)
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(2)

(3)
4) 120 150 LLHT 200
()

GCsolution GC

95

@ sHiMADZU |
[ |
[ |

ECD
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ECD
[ | 320
350
[ 15 2
100mL/min
GC-2014 60mL/min
GC-2010 Plus 30 40mL/min
12
. (IDL)

GC-2014 @ sHIMADZU |

GC-2014 ECD

(P/N221-44671-91)

m ECD-2014
(P/N 221-33193-91) ECD

INJ
(P/N 221-34012-91 )
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ECD GC
C=0

PCB
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ECD
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N2
N2

[ N2 99.999%
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(AOC)




PCB

PCB

PCB
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