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Introduction 

A SCLV Injection technique system has been developed for the quantitative analysis of dioxins at levels as 

low as a few femto grams per microlitre. This is a two-stage chromatography system (Figure 1.), where a 

large inside diameter Pre-Column has been selected and operated under conditions so diat a very large 

injection up to 15 microlitres can be carried out The pre-separation on the Pre-Column separates the large 

volume of solvent from the dioxins and the solvent is vented to waste through a heart-cut valve. As the 

targeted dioxins from TeCDD to OCDF elute from the Pre-Column they are sent to the Analytical Column 

which is optimized for the separation. The dioxins are cryogenically focused with a cold trap into a narrow 

band at the head ofthe Analytical Column. Components diat elute from the Pre-Column after OCDF and that 

are not of interest may also be vented through the heart-cut valve to waste as they are eluted from the 

Pre-Column. 

As only targeted compounds will be introduced into the Analytical Column with this method, narrow bore 

capillary columns can be used. The smallest column inside diameter that can be used is determined by die 

minimum number of data points required for accurate quantitative results though the HRMS, For this study 

capillary columns with an inside diameter of 0,15mm were used for maximum resolution and speed. A 

column length of 30m provided similar theoretical plate numbers as a 0.25nim ID x 60m column. Following 

are the detailed results of determination ofthe systems sensitivity and quantitative results of human blood with 

the specifically developed BPX-Dioxin-l capillary column. 

Methods and Materials 

Ifg/uL standard (2,3,7,8-substituted PCDDs/PCDFs mkture) is used to confirm sensitivity (S/N) and 

separation effectiveness. In addition human blood samples were used to evaluate quantitatton compared with 

results from the current method which involves splitless injection and 2 microlitre injections. 

Hardware 
SCLV Injection System with Dual Columns Configuration (SGE Japan Inc.,Japan). 
6890 series GC (Agilent Technology, USA) was equipped with Autospec-Ultima (Micromass, UK). 
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Results and discussion 

(I) With lOuL injections of Ifg/uL 2,3,7,8-reCDD, the system achieved to S/N 10-20 compared to S/N 

5-10 for the existing method. 

(2) The system gave enough separation of 2.3,7,8-substitued isomers regarding blood sample, 

(3) The resulting concentrations of dioxins achieved with the systein con-esponded very well to the 

common analytical method. 

(4) OCDF which tends to be at concenti-ations lower than the lowest detection limit using the existing 

method was detected within the quantitative range. 

(5) Total analysis time was 55 minutes. 

The system automatically reconditions the Analytical Column during the Pre-Column run and the 

Pre-Column during the analytical run. Tliis is a big benefit to save analysis time. Carry-over problems often 

observed with programmable injection techniques do not happen with tliis system because the standard 

splitless injection technique is used. 

YahU' I 1.:iiiiii,.ti-i\r.iini-itli IJiiuiitity l<.j,iili\ 

-r.\"..v-/M"/)/) 

/ . : . j . - . A - / ' i ' ( 7 ) / ) 

/ :..<.4.-..s.H.,-(i.ii> 

1.:..<.!•,. ' . .uhiim 

/.-"'..!. " . \ W / . v ( 7 ) / ) 

i . : . i . j ' • . ' .s-i ipii>ii 

(I-f n i l 

.Sl l . i ln i . 

(I'K Kl 

(1. (IIKI 

(1. Illl.^, 

o . l K i ­

ll (W.i 

(1 .01 : 

(l.0(,.l 

0. v.v 

Ni.nii.il 

ll'K Kl 

0.(1(10 

0 (IOS 

H.OO' 

11.05'J 

O O l l 

0 Of.l, 

O.fii 

S-\-iihsiiiiiii:J( b l ) s I j h l c 2. ('oiiijKiriMiii u/f/i Oaoiitily UL'S((1(\ 2 J , 7,iS'Stihstt(li!ci{C.I.U)s. 

I \ -nri i ial - iiiiritial iiiiiily.M.'i wilh sin\iL--ciihii. 

•;r SOUTIU P t i t y c 

.^A't";; Vu '/jihi.'.- C^v 
i....ii\..:r.il Co'> 

l . l ' . S - f i - C D I . 

I . 2 . J . ' . . S - I ' L - C I I I -

:..v/.-.s--/vc/)/-

!.:..!.J.".S-/-/.K HI-

i.:..'.(i.'..'<.ii.\ci>f 

: . . \ . i . i : : ' •• . . thciir 

i.y..\~..\'j-it\Ci>i-

i . : . : \ j .( , . ' .s .Hjin)i-

t.l3.4.7..S.'J-HiKlll-

(I-C I If 

s c t.i llll. 

ft'K KJ 

0.11(10 

0 .000 

0 (lor, 

0 IKK 

0 our, 

0.000 

0 .000 

o.o: J 

oooo 

(1.000 

Niinii.il 

I t v KJ 

0.(100 

0 .000 

0 . 0 0 ' 

0 OOS 

0 OIK. 

0. IKIO 

(I.OIHI 

0 .023 

(1.000 

O.OIHI 

Figure t. Schematic design of' SCL V injection system' 
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