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1.1 To descrtbe the satup, cal lbrat ion and procadurn f o r  analyzing 
' 

soil and sludge f o r  tha prsvtnca of 1,Micaana by p u q e  and 
trap sat dtranatognphy, .ntass awz-tzy. . 

2.1 This method 1s used f o r  the quantltatlve dataminat ion of 1,4- 
dlerane I n  soil and sludge. 

2.2 Thls method 1s a purge and t rap gas chruuatoqraphlc/ams 
specC,ranetar(GC/HS) method ruing an Ion c i a o  de-r. 

2.3 me method d e w - i o n  limit i s  lOus/kg f o r  l,bdlaxane, based 
an a 5g sample slze. 

2.4 This method I s  restricc%d to use by o r  under the supervision 
of analysts axparlenced i n  the use and owcation m- purge and 
t rap  and GC/US sysceras and in the imarpretat lon of mass 
spectra. 

3. I Apparatus and HatarIals 

3.1.1 4cz clear wide maut.9 jars  w l t h  Teflon l lned caps. 

3.1.2 Purge and trap devlca. Must w s l s r  o f  a 25ml purge 
vessel, needle sparp, vo lat l les trap, and a desorber. 

3.1.3 GCDS system: 

3.1.3.1 Ternerarum progranmahle Gas Chrcmatognph with a 
sp l t t / sp l l t lass  inje-r. 

3.1.3.2 JW O B i ( A Y  30H by .25m I D  alum w i t h  a .Sum film, 
o r  equivalent. 

APPROVALS: Effeclve: 1/1/92 
les: none 
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3.1.3.3' Mass Spectrometer capable of scanning fnm M to 260 
amu ful l  scan elacucm 1- lonlzation mode and 
upable of meeting tuns &tarfa fo r  4- 
bremofluombanrene (sea tune d t a r t a  far  B F 8  In SW- 

7 846,  voluma 18, mathal 8240) 3 

3.1.4.1 25~11 syrfnge with luer lock t l p  and 2 way luer  lock 
valves. 

3.1.4.2 micro syrfngas ranging f w  10ul to 1000ul. 

3.1.5 Analytical balanca whlct, can wlgh a c ~ r a t a l y  t o  0.00019. 

3 Ultra high p'crity hellum for car r le r  gas supply and purge 
gas. 

3.2.1 Reagent water (water whid does not c3ntaln intarfarancas 
a t  t . e  HDL of the parameter of i n t e rex ,  1.8. csrban 
f 11 tared tap water). 

3.2.2 Hethanol-pesric!de quality or equlvalerrt 

3.2.3 Pure standard materials or carclfled solutlons of  4- 
branorluombenzene, 1,4dlaxane and deurentad 1,4- 
dloxane (1.4-dloxane-ia ) 

3.2.4 Stack s w d a r d  solutions-a stcdc standard salutlon of 
1,adicxane can be pm~ared fmm assayed marerfal i n  
meG!an0 I .  

3.2.4.1 Place 9.8~11 of pasf1c:da grada Jwt.t,anol i m  a 1051 
' ground glass stzooend volumetric flask. Ler s w d  

EffeClve: 1/1/92 
Suoersedes: none 
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unztoopered fo r  a few minutes tn allow the vetted . . surfacas to  dry. 

3.2.4.2 Add the m y a d  r a f e m c a  material using a SOUL 
syringe. Md approximataly 0.029 by leCing 2 o r  
more dmps f a l l  d i rac t ly  i n to  the alcohol v i thaut  
conac,ing th sides o f  the f l a s k .  

3.2.4.3 Reweigh, dflrrte t o  volume, stopper and i n k t  three 
tlmas to mix the solution. Calculate the 
mncantratlan i n  ug/L by the net gain i n  wetgtrt. ' 

3.2.4.4 Transfer the m t e r l a l  to a clean glass, Teflon 
sealed screw caq vial. Stare a t  -10 tn -20 aC and 
proteczzlfw l ight.  

3.2.4.5 prepare a fresh standard ever$ tuc months or when 
canparison with a deck  s t w d a d  i n d l u t a s  a 
problem. 

3.2.4.6 Prepare an intarnal standard o f  1,4-dloxane-dE in  
the same manner by fol lowing sreps 3.2.4.1 t5rough 
3.2.4.5. 

3.2.4.7 Prepare a solution of 4-b--1uombenzene i n  
mec.ano1 i n  the same manner as W e .  

3.2.5 Seccndary d i lur lon standards-using the smck standard 
solutions, prepare seandary d l l u t l on  standards In  the 
fo l lov fng  manner; 

3.2.5.1 Prepare a standard of 1,441axane by adding a 
calculared volume at- stock s a d a r d  marerial to 5ml 
of reagent 'darer f o r  a f i n a l  wncanrratlon oi 10 
ug/ml. 

3.2.5.2 Prepare a saauldary d i lu t lan  standard a? 1 ,A- 
d ioxanM8 (internal s-&dad) by adding a 
calclrlated volume of stock srandard marerial to 5 ~ 1  

Effeczlve: 1/1/92 
Suoersedes: none 
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of reagent vatar  f o r  a f i n a l  a n c M M t i o n  o f  30 
ug/ml. 

3.2.5.3 Prapara a saandary di lu t ion  standard of Bm by 
-I adding a u l c u l a t e d  volume af xnck standard 

mararlal to 5ml of past lc ide  grad mathanal f o r  a 
f lna l  concerrrratlon of 25ug/ml. 

3.3 Sample handling, preservation and storage.  

3.3.1 Col lec t  a11 samples In 402 c l e a r  wlde muth Jan with 
t a f l a n  lined l ids.  

3.3.2 The samples mvzt be kept a t  40C f t v n  ttte t!m of 
colleczlon until . . analysis. 

3.3.3 Samples should be analyzed.ult?ln 14 days oi u l l e c t l o n .  

3.4 Oa17y GC/HS Performanca eva1uat:an 

3.4.1 A t  the beginning of eat+ day the  G C D S  must be c . W  to 
a s s u m  tha t  proper ident i f ica t ion of ions is zchieved and 
accaptahle pet-omce c r i t e r i a  i s  met f o r  Bm. Tha 
perionnanca -7s must be passed befora ca l ib ra t ion  
szandards, blanks, and samples can be run. 

3.4.2 In jecc  2uL of the 8m seendar /  d l lu t lon  srandard 
d i r e ~ l y  onto the column or ,  add 30uL t o  15ml reagent 
v a t e r  (50ppb f lnal  concantnt lon)  and purge the  sample 
a c w r d l n g  to the procedure descrl bed in (3.5.1) 

3.4.3 Obtaln a background u r r e c s d  mass ~~~~~a of BF3  and 
u n f l  n t?ac a l l  m/z nrios described i n  seG1an 3.1.3.2 
a r e  met. I f  these c r i t e r i a  are  nor mer rarune LCle 
Instrument unt i l  pmPer rar ios  a r e  obtained. 

Effecrlve: 1/1/92 
Suoerseaas: none 
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3.5.1 Tha pum and trap system and the GC&S can be run undar 
the fo l lowing typical conl l t ians;  

7 

3.5.1.1 LSC 2000/ALS 2016 with Supelco $1 trap. 

puma flm S(lml/min 
p w u r g e  0 mfn 
P h t  4 min 
sample taw 7 P C  
purge 10 min 
d v  purge 2 min 
dasorb preheat 175°C 
dasclre 

-* 
180 f o r  4 mln 

bake 220aC f o r  10 mln 
autodrain off 
BGE on a t  0 sec delay 
valve ten0 U C  2000 a t  180°C 
valve temo ALS 2016 a t  170QC 
l i n e  tenp LSC 2000 ar 180°C 
l i n e  temp ALS 2016 a t  1700C 
m3unt temp ALS 2076 ax 170OC 
mns/sanple 1 

head pressura 161x1 
flow velocity 2 0 a / s e c  
I n i t i a l  temp 40°C hold f o r  2 min 
nunp and ho ld  8°C/mln to 90°C, ho ld  f o r  3 min 
l l l m ~  and hold 25°C/mln to 220°C f o r  2 min 
re lay  on ( 1) f o r  i h e  a n t i  ra run 

Effec:ve: 1/1/92 
Suoerseaes: none 
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~ l y t i c a l  Chanls+ry 

a m  sp l i t  1ml/mln 
&as range 50-250 
S&sall BuScans/sec (analyst' dfscratlan) 
acgulfa tlma anal- d i s c r e c l ~  
Xfer temp P O O C  
peak thrashold 2 
f l l /wl  delay 200 sec 
massdefec, 49 
AGCm &as 45 
scan n d e  f u l l  

3.5.2' Determfne the raspansa factor (RF) f o r  l,&-diaxane. 
(Pmpara calibration standards by using the sacandam 
d l l u r l on  standard and the Internal standard 1,1-diaxane 
dB.) 

3.5.2.1 F111 the 2 9 1  syringe w i t h  raagerrt  watar and adjust 
Ua 15111. Be sure no a l r  bubbles ant present. 

3.5.2.2 M I L .  a 50ul micm syringe, add 25ul o f  the 30u$/ml 
Internal standard. This w l l l  give a f l n a l  
czncentratlon of 50ug/L. 

3.5.2.3 Add a volume of the 1,4-dloxane standard u h i ~ b  w u l d  
resul t  i n  a f inal  wncencrarlon a t  o r  j u s t  above the 
HOL (IugjL). 

3.5.2.1 Transfer LCie u l l b r a t f o n  sample to a 25ml purge 
vessel through the sample lntrcductlan porc on the 
A L S  2016. 

3.5.2.5 Analyze Lqe callbraclon stmdard acwrdlng to the 
panmecars set up i n  sea!on 3.5.1. 

Ef fec lve:  1/1/92 
Supersedes: none 
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3.5.2.6 Tabulate the response of m/z 88 f o r  1.4-dloxam 
tn *that of the lntarnnl standard d z  96 and . . 
a k u l a t a  ths raspcnse f a c a r  a w r d t n y  to tiguatlan 
1. 

-3 
-, 

Equation 1. 

k : A r e a  a f  the cbarackar is t ic  gr tmar/  d z  
f a r  the standard. 

Ai .  = Area af  t h e  c h a n r a r l s t i c  primary 
'-- m/z f o r  the tnrarna l  m d a r d  1 ,i-diaxane- 

d8 (96). The sacnndary m/z i s  62. 

C = Concmtrat lon of the standard. 

Ci. = Concentration o f  the I n t e r n a l  
standard 1 , 4 d l a x a n ~ t d 8 .  

3.5.2.7 Repeat steps 3.5.2.1 through 3.5.2.6 by addlng 
volumes oi 1, id ioxane s m d a r d  nhlch a v e r  the 
warklng range o f  the ins;rumenr or, which m a r  the 
m g a  a f  oncantrar ians oi the samples whit? will he 
m. 

3.5.2.3 If C5a RF values over the range have a r e l a t l v a  
standard deviation (RSD) <35X, the average RF can be 
used f o r  the u lcu la t ions .  If the varianca is >3%, 
rerun the ca1ibrar:on standard vnic? is  out  af 
ranga. Repeat chis pmceaure u n r l l  a average RF i s  
obrained. 

3.6 Sample. analysis f o r  wncan tn t lans  below 0. lmg/kg. For samola 
a n c a n t r a t i o n s  expeced tn exceed O.tmg/kg use a 1.09 sample 
slze. 

- - -  - -  - 

E f f e c l v e :  1/1/92 
Suoerrwes: none 



3.6.1 Let the rme to rum tamparatun. . . 

3.6.4 Insert the plunger and adjust the valuma ta 1-1 and 
close the luer  lo&. 88 sum no a l r  bubbles are preserrt 
in tha w a r .  

3.6.5 Open  the luer  lack valve and tn jeat  a voluum of In tarnal  
standard which W i l l  m u l t  tn 'a f ina l  c a n ~ t i o n  o f  
5Ous/L (ppb) I n  the water. 

3.6.6 Intmduca tt;;i watar to the vessel mntaln ing the s a g r e  
through the sample introduction valve. 

3.6.7 Analyze the sample under the cmdi t lons descr!bad i n  
m i o n  3.5. 

3.6.3 Tabulate the araa Fesponsas oi the primary m/z f o r  1,4- 
dloxane and the inrernal standard. Calorlate the 
uncentrat lon of l,4-dioxane i n  the ssmple uslng Equation 
2: 

EFYeclve: 1/1/92 
Suoersedes: none 
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Equation 2: 

c ~ n ~  (U~F~)= (~.)(c~.)(v~~ 1 )/(A, . j ( w ) k )  

Where: 

L = A m  of the c..etrlstlc prlauy m/z for the 
cP12pound. 

A t r  2 A r e a  of the ~ k u a ~ a r l s t i c  primary m/z for tha 
Intarnal standard 1,4-dlaxana-d8 (96 ) .  Ths 
saundary m/z i s  62. 

Ci. = Concentration of the internal standard 1.4- 
dloxsne-da (ug/L). 

A -: 

RF = The reswnsa factor  for the c w w m d  ~~lculatad 
In Equation 1. 

W- = sample size (kg) 

Vaii = volume (L) o f  I.S. spiked raagant water used 
f o r  dllmlon (0.015L used in this method). 

3.6.9 Oetarmlne the dry wieghr. basis o f  the sample. 

3.6.9.1 Weigh 5-109 of sample tnm a tared crucible and 
m r d  the weight to the nearest 0-lmg. 

3.6.9.2 Pfaca the sample im an oven at 10S°C over night. 

3.6.9.3 Remove the sample fw the oven and place in a 
deslccaor until it reaches m(yp tmgancum. 

3.6.9.4 Reweigh the sample and recard tn *'fe nearasf O.1mg. 

E f f e c i v e :  1/3/92 
Suoersedes: none 



- ( ; E L n * H S c x E u t x s I .  aJNFIIIDITW 
s W E C T : h l y s l r  or 1,b-diarane I n  m i l  & sludga 50HEHV-0002 

Paga10of11 
Standard Operating Pmcedurn 
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3.6.9.5 Calculate the pertant mistUra fol lowing w l a n  3. . 

3.6.10 Report C n t I c ~ t r a t f ~  of 1,4-dlaxane end p a m t  mistura.  

3.T Dally Qualtty cnntrol 

3.7.1 BFE tune c i i t e d a  must be met hefore analysls of blanks, 
standards ai'samplas may begin. 

3.7.2 Analyze system blanks o f  reagent grade watar spiked w i th  
in ternal  standard tn datemine syxem backgwnd. 

3.7.3 Cal lbrat ion &eck standard. 

3.7.3.1 A d a l l y  dteck of the cal lbrat lon curve must be 
perfonad beiora sample analysis wn begin. Thls Is 
a c m p l  ishad. by analyzing a cal t b n t i o n  standard a t  
a mldpofnt csncantratlon. 

3.7.3.2 The c!Ieck standard must f a l l  wi th in 9 5  error. If 
t h i s  cannot be accuppl tshed the instruaenc must ba 
r a u l  ibrated. 

3.7.4 Analysis of sample splkes and duplicates. 

3.1.4.1 Dally analysis or a m i n i m  o f  x15 oi a l l  samples 
be analyzed i n  duoliuta and splked w i t h  a 

known cncentraClon of 1,ddioxane standard to 
eszanl lsn prec:sion and percent racuvary dam. 

3.7.5 File a l l  QC data w i t 7  L!e n u  Oata frcm eac. sample lot. 

Effeclve: 1/1/92 
Supersedes: none 
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4.1 If th analyst i umwn of ths concwtmtian range of ths 
wunple it Is a goai I d a  tn scram t tm tamp16 b e f ~ ~ ~ . ~ a l m l s -  
Hi* acamratl- of M a I Y t e t  OO:lMmg/kg) In a -1. on 

i n ~ S y r r ( p a r ~ ( ~ l n e D t h s n a x t ~ 1 a  
Nn, 

. 
4.2 If Wl~t-9 -1e ~ t l m  excaed 0.10-, analp a 

magant blank tn ensura tham is  no system carrpver. 

5.0 - DmmmTASmn: 

5.1 T& Methcds f o r  Evaluating Salld Waste, W 4 6  Third Mlffon, 
Velum 18, mathod-8z40, 

Effer,:ve: 1/1/92 
Sunersedes: none 




