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IMTOODUCTION 

Most schemes of analysis for PCODs and PCDFs require evaporation of extracts to vory small volumes or 

to dryness, either for solvent extdiange prior to the next ctean-up step or for final ixncentration prior to 

GC-MS determination. In our laboratory we carry out txincentration by "blow-dovm" using a gentle jet of 

nitrogen gas directed at the surface of tt>e extract contained in a small tube or vial. 

TheiB is a potential risk of solute loss during such steps. Several reports note that care is needed.^'^-^ and 

O'Keefe has investigated losses using a specialised apparatus.^ A number of vvottei? recommend the 

tJse of a smaB quantity of a low volatilily "keeper* solvent to reduce losses.^'^ In ttie past our practice has 

been to add tetradecane {5ul) prior to evaporation. Unfortunately wtien the residue of keeper sotvent is 

diluted with a more vijlatile solvent for GC/MS analysis, the nnxed solvent system can have an adverse 

effect on ttie chromatography leading to peak broadening. 

To check wtiether sudi keeper solverte are really necessary and to ai:hieve optimum conditions for blow-

down we have carried ouf a series of experiments using ^ ̂ - label led 2,3,7,8-TCDD atxl monitoring 

recoveries by tofuid scinfillation counting. 

EXPERIMENTAL 

Samples of ' ^ - T C D D (2.5ng) were prepaied In I.OOmL of dk^loromethane, cyclohexane or toluene. 

SolutkKis were blown down in 1.1ml tapered glass vials (type 1.1-STVG; Chtomacol Ltd, UK) using a 

Pierce Reaclitfierm Apparatus cxmsisting of a thermostatted alkiy tiealing block, and an overtiead gas 

deliveTy manifokl fitted with lOswg stainless steel needles. Nitrogen was appGed at 0.15-0.2 bar pressuiB. 

In one series of experiments vials were placed in weDs drilled to accommodate the entire vial with a fairly 

ckise fit in ottier experimants vials were supported at>ove an undrilled block with a Perspex gtide so that 

only a small area of glass was in contact with the iAodk. 

Following evaporation samples were reconstituted in either (a) I.OOmL solvent folkiwed t]y 2 x O.SOmL 

rinses to ensure complete recovery of material dispersed over the vial surface, or (b) 25uL n-nonane only 

to represent normal practice immecEatety prior to GC/MS. 

The reconstituted samples were transferred to scintillation vials. For the samples transferred in 25uL n-

nonane, 2.00mL of tfie appropriate solvent was added to the vial to alknv for solvent effects on 

sdntiUation. Sdntillant (Fluoran hv, lO.OmL) was added and the samples were oxinted (LKB Rackbeta 

Organohakxjen Compounds 4 199 

 
1990



1216). Recoveries were calculated by comparison of sample counts per tninute (CPM) with the mean 

CPM of a control group vrtiteh was not btown down. 

RESULTS 

Table 1. 

TableZ. 

Tables. 

Recovery (%) of TCDD foUowing t>low-down with vial in well of heater block and addition of 

1ml solvent. 

Temperature of btock 
Pitjcedure 

dichkiromethane with keeper 
dichtonimetfiane without keeper 

cych>hexane with keeper 
cyclohexane witfnut keeper 

toluene with keeper 
toluene witfxHJt keeper 

see 

102.3 
102.2 

94.7 
97.5 

: 

50°C 

loai 
104.4 

96.8 
95.2 

99.6 
96.6 

70°C 

99.1 
101.5 

95.7 
94.9 

99.6 
68.8 

90°C 

. 

-

97.5 
46.2 

Recovery (%) of TCDD following bkm-tjoum with vial above heater block and addition of 
1ml solvent 

Temperature of block 
Procedure 

dichkMomethane with keeper 
dicfikiromathane witfiout keeper 

cydohexsine with keeper 
Cydohnynno iMhry j t keeper 

toluene with keeper 
toluene without keeper 

30°C 

96.7 
97.6 

97.4 

-

50°C 

95.3 
96.7 

98.3 
95.9 

97.9 
97.9 

70°C 

96.1 
97.1 

99.2 

99.2 
96.1 

go-c 

_ 

-

99.2 
88.7 

Recovery (%) of TCDD foUowing Ijlow-down wSh vial in well of heater Mock and addttton of 
2Sul solvent 

Temperature of bkx* 
Procedure 

dtehtoromethane with keeper 
dk^tiloromettiane without keeper 

cyctohexane with keeper 
cyctohexane without keeper 

toluene with keeper 
toluene without keeper 

30°C 

93.4 
88.5 

90.5 
91.2 

; 

50°C 

89.5 
86.3 

87.0 
89.1 

92.1 
90.1 

70°C 

92.6 
63.8 

81.6 
70.0 

88.7 
84.2 

go'C 

-

-

89.3 
79.1 

DISCUSSION 

The results in table 1 show that good recoveries can tie obtained witfiout keeper solvent, even when 

much of ttie surface of the vial is in contact with tfie heater block. There is, however, dear evklenoe of 
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tosses when toluene is evaporated vrth block temperatures of 70°C or go^C. In these experiments tiie 

vials were carefully monitoted and removed as soon as the solvent was fully evaporated. However it is 

probable that the minor inconsistencies in the data presented in tables 1 and 3 regarding tiie onset and 

extent of tosses aro lelated to variations in the lenglh of time that heat and gas flow were m a i m * » d after 

full evaporation. The fosses under fhe mote extreme conditions are reduced vrfien keeper solvent is used. 

The results in table 2 show ttiat even ttiese tosses can be reduced by placing only ttie tip of ttie vial in 

contact wiUi ttie heater block. Observation of ttie Equid level is also much easier witti ttiis arrangement 

TTiis Is, htwever, less important since we find that btow-down can be continued for a reasonable period 

after complete removal of the solvent without toss of TCDD. 

The results in table 3, where only 25ul of solvent was used, should be compared witti ttiose in table 1. 

The generally sightty tower and more variable recoveries presumably reflect ttie difficulty of ensuring ttiat 

ttie small solvent volume wets aD of ttie inner surface of the vial over which ttie solute may be distiibuted. 

CONCLUSIONS 

Dikjte solutions of TCDD can safety be reduced to diyness by btow-down witfiout using keeper solvents as 

tong as ttie tempeiatiJie is not excessive. Resting ttie tip of a conical vial on a hot plate at temperatures 

up to 70''C provides suflicient heat to prevent stowing of evaporation or cooRng and condensation of 

moisture, txjt avokjs risk of solute toss. 
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