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This method is used tor the detarm.il,&tion ot 
metal.dehyde residues iD soil salllples tram loca~ 
iD calitornia. '?be -c:!lod - a derivat:i.zati- or 

• 
metal.dehy~ to acacaldellyde 2,4-dini.tropllenyl­
hydrazone (2,4-DIIPB) as the analytical i.ppa: soft A 
-i:::xx! traa the llaseardl and c:aaaultinq CtmpsftJ" M; 
cmtitlad Pet:en1DUiAD Pf PJetnJdehvde Boaidnn IP 
pl iPJ1: Mot;e:i a1 (Batrm 3) - used in deft1aplDg 
this ••thOd- TIie liait or.qqantitauon CLOQ) la 
0.02 PPII (119/g) _,ldallyde. Jlathod validati-
.r s:alt-s trca ER-as 1:epwt: 90-0035 LO Qet;enlmdPD 
of Btttal tntm;St Rnidun intsm §R:f.ln ?lPa 1 
T9;:;:o;s:t;,:;:f1l Pi11iP1tiPP 5tJ1dY pf JletZ!Jdebyde fn the 
SM Jgoquin vollirT pf Cl11f2rni1, are included in 
this repon: (sea Table J:). see Figure 1 tor a 
tlCIIIChart or the -thcd. 

l..:Z Pri%1ciple 

Mecaldehyde is ex:::acted from soil t,y sb.alting ld.tll 
diQJ.oromet!iane (DCM) ~t has lleen pre-wa.sllad Id.th 
21 aqueous sodium tlisuUite t:o remo- traces or t!le 
co..-..aminan,:, ac:et:aldehyde. An aliquot of the DCII 
ax=act is washed vi.th :zt aqueous sodiUJD t>isulfita 
to :-emove e><tracted al~ydes vb.ich -y cause Ge 
in=erences after derivatization. After l'IISbi'l'IIJ. 
the DCM phase is ~ivatized t,y sllalc.ng vi.th a o.JR 
so1::,tion o: 2,4-dinitr::phenylhydrazi:>e (2,4-DIIP) in 
SN 3:Cl (pri=r to=•• '=!le derivatiza~on reagent is 
pre-wasb.ed with CO!: to :'BlllCVT -•~es~! acetaldalzyde 

• BEST AVAILABLE COPI 

http:pre-wasb.ed
http:sllalc.ng
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1.2 Principle (ccat.i.nued) 

~,4-0HPH which aay be present as a =ntami~ant).
tlhder the ac:.dic derivatization ~tions. tha 
·•etaldehyda is conver-..ad to acatal.de!lyde 'ldUCh then 
dissolves in the aqum phes, ·•rid =-acts with the 
2,4-DHP to t'=- aceta.l.dahyde 2.4-DIIP.!. -ni. 
aeeta.l.dehyde 2, 4-unPB is. oca-;a0lUble and is 

.therefore re=ed b the DOI pbase as it is termed 
during tha, darivatizaticm-sbaking pr.:x:ess. The 
reaction 11.1.x=e ls t:::'anst'-=ed to a separatory
runnel. and ~ orqa.,ic phase contail:il,q the 
derivative is drained tlaclt into the ::,,acticm vessel. 
(the aqueous pbase is di •carded) • ~ organic pbase . 
is re=ed = the s-s,eratory runne:.. washed with 6N 

• 
HCl, tol.j.owed by a vasll. vith water (:PLC c;::-ade). nie 
sample is then t'il.terad t!D.<Nqb • pad ot anhydrous
sodiua sul.taea and r On ed to -5 III. :,y vac::nm rotary 
evaporation at a bath teap-rature ot JO"C - 35°C. To 
rBJ110ve the l.ast traces ot DOI. ethy!. acata-ut is 
added to the saaple and the suiple is evapcrated·to 
dryness usinq V&CUUIII rotary evaporac.on with a bath 
temperature ct JO"C - 35"C. The sam;,J.e e=ct is 
adjusted to an appropriate tinal vo.l:me. :.as 
chromatographic se~-ion is a"compl i-shec! wit.I:. a 
capil.l.ary DS-17 col.mm.· Azlal.yte de-..ect:ion is 
obtained usi:,g an a~ t'llUle nit:r::qen/pbcsphorus
(N/P) dete=. 

2. o APJ'IBA'JVS 

Al.l. equipment and apparatus may be replaced by equival.ent
items from al~erna~e sources. 

IIC'l'E: Prier to use, all lal:lware should !::e rinsed with 
DCM (whicn has been pre-washed with sodi=i bis~!ite).
Neither acetone ncr methancl shouJ.d be used to ::-:.ruse 
gl.assware. A.cetoce :reacts with t!le 2,4-::l!IP de:::-=.vatizing 
agent givi~g :::-ise to a potential interte_-er.ce. Methanol 
contains smal.l. lllllOUnts ct acatalcl.ehyde wc::.::h ca.::, also 
intertere in the >1etal.dehy,!e analyses. 

2.1 F:::-encll square l:>ottl.es, 4-oz and 32-::: 

2. 2 Caps, ,;,olyeL'"'Ylene-li..:!ed, to::- Frenc squa:::-~ bottl.es 

• 

http:bottl.es
http:l:>ottl.es
http:interte_-er.ce
http:evaporac.on
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2-.D AWMANS (s;pnt;inp@dj 

2.4- Erlenmeyer flasks, :ZSO-IIIL, with 24/40 grounrS glass
fittings 

2.s Stoppers, groUDd glass, 24/40 

2.5 Volume=ic !la.slcs, 100 IIIL, !or preparing anaJ.ytical 
standards 

2.7 Powder funnels, glass, 4-inch diaaetar 

2.3 Disposable Pasteur pi;,ettes, 23-c:a 

2.9 Scintillation Tials, 20-mr. 

2. :.o GC vial.s, 2-mL 

2.:.1 Mechanical Shale.er (G:.11 Gyrotory) 

• 
·2.:.:z Rotary Evapora=, ccl.d fingers (lladl.i ~. 

model lllll.l.) 

2. :.3 Top loading l:a1anc:e, ( :".'isher seienti.fu:, JI 5 : 
XT-JKD) 

2.:.4 Mettler analyt!.:al bal.ance capable~ 5 d• •-1 
ac=acy, tor -igb..il:IJ analytical standards 

3.!J BEN idXS 

3.:. Dichlo=ethane (DCM}, pesticide grade. 

NOTE: Just pr::.:ir to use (on the saae day). aasll the 
DCM wit!l n (w/?) soc.um bisul.fita solution- '?II.is 
is accomplisheci by pa:-J.tion.inq tile Dal vi~ s parts 
21 aqueous sodi::m bis:al.fite to 1 part DCM. 

3.2 Ethyl acetate, ;,estic:ide grade 

J.: Methanol, Fishe:- Scie::rt:ific, Opt1- grade 

NOTE: All grac:.es Of :methanol are ~ vith 
small aJ110unts c~ ace=l.dehyde. TIie pu:aalt .g:ade ~ 
methanol availa!>le sl:culd be used. -

J.4 Hydrcc!tloric ac::.d, ACS Reagent grade 

• 
J.:: Deriva~izinq :-eaqent, O.S'l solution of 2,4-

dinit:-c;:henyl.hy-'..:azi=.e in 6N BCl. (pr9pared daily) 

http:grac:.es
http:solution-'?II.is
http:seienti.fu
http:Shale.er
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J.o BE!'iB1f'l'S fc;pnt;inucst> 

BOTE: Prepare darivatizing reagent by -igbfnq 
o.s g ot 2,4-dinitropllellylllydrazin• per 100 IIL ot 
6N BCl (diluted troa 13 IIC1). ~. it n•=-••-:y.
to dissolve. Wash the r i �nt vith 21J tiw its 
volume ot pre-washed Dal= the day ot use. 

3.6 SodiUIII sultate (Na,SO.), anllydrous, ACS cutitied, 
heated in a lllUttle furnace at 600-V tor 2 bours 

3.7 SodiUIII bisultite, ACS c:ertitied 

3.8 B & ~ bottled water, BPLC grade 

• CH3-cH-O--CH-~ 
I I 
0 0 
I I 

CH3-CH-O-CH-CHs 

Ketaldehyde Acetaldehyde 2,4-
(C.B,..O,) dini.trophenyl.l:l:ydrazone

KW• 176.2 (2,4-DHPHJ IGf • 224.2 

• 
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,.o TIIT SPUTMCBS CSPDt1rnaeS\ 

-taldehdye -----> acetaldehyde 

• acetaldehyde ------> acetal.dehyde 2,,-

5-0 PUPIPl:TTI?I' or i!PPim:nr :ffl!IDIPDS 

5.1 l'artUication st:andards 

Weiqll 100 IICJ (active inqradient) ot the test 
IIUbstance, 114taJdehyde, using an analytical. tal.ance 
into a 100-JDL vol-t:z:ic tlask. Dissolve 1111d dilute 
to 't'OlUlle with -thancl to prepare a 1000 114/aL 
stock solution. [mrB: All grades ot aetlumal. are 
contaminated with mr.al.1 amounts ot acetalde!IJde. 
u- a grade which •lni•t"es tbe ac:atal.dellyde
concentration. Fisher l)ptima grade specifies a 
vximna <:it 0.0011 ac.:1:aldahyde, altbcn;b in oiu­
experience the amount presant in typical lots 
appears to be significantly 1- t:llan t!lll.J 
serially dilute the 1000 pq/WL stock solutiaa in 
wethanol to prepuw 100 pq/WL and 10 pq/aL sl a11-l11"' 
solutions. Ose these solutions to fortify sail. 
contl:ol su,ples in order to ~toi.: pc :wlocal. 
recovery. The stock standard solution is stable tor 

• 
approxilllately 6 wonths. [110'l'Jr: Store all •' aocla,... 

. stock solutions in a freezer at • t~tura ot 
-lO"C to -l7°C. J 
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5.2 c:as air-tograpbic Standards 

c:as chrrmatographic standards are preparal t,y tak1nq 
known quantities o! -taidehyde tm:ough tm 2,4-Dm' 
derivatizing procedura. Dl this -y, the reagent 
backgzocmd in the •t•adal"'\ 1a ~r.icientl.y similar 
to that in the suipl- to peLlRit direct Ge 
coapari.son or standards and saaples. Jrota that 
exper1-ts in oar laboratory ind.icate tbat the 
derivatizing reagent blank 11Ubatantia1ly .ibances 
the . capillary CC_.,/P respaaa6 to acatal.dabyde 2, 4-
Dlli'H. Removal or the reagant bl.anJI: crn�S) wt-ts trca 
the aceeal.debyde 2,4-DNPII lly purir.icati- proced:1:·•
ot!:utr t!Mln those aaed to prepare the corresponding 
soil. sampl.es, will lead to ezz ...- -1y 1- r.sponses 
tor the GC standards and there!are, L,cou:-.t 
elevation or residues in t!la soil sm.pl.-. For th.is 
reason, the GC standards are prepared as aantioaed 
above. 

• 
Using t!1e 1000 pq/aL -tal.dehyd• stocJc aol.ut.ion 
prepared in sectiqn 5.1 abcml, dU.uta with 
s~:tic:ient pre-washed oar to ol>1:ai.n a· 1 1111/aL 
solutioa. To inilividual. 25-IIL aliquots or pre­
washed ix:x contained in seperat=y rmmeis, add tbe 
tol.l.owing vol.-� s o! the 1 ·Fi/ml. - � taldellyde
sol.utioa: 0.1 mL, 0.2 llL, 0.5 :aL and 1 :aL. Higher
co=en=atio- ot standards are preparad directly 
from the 1000 pq,'aL metal.dehyde stock solution in 
methanol. and the roll.-inq vol- added: 0.01. :mr., 
0.025 lllL, 0.05 mL, 0.1 mL and 0.2 :aL. 11ben carried 
th--ough the derivatizing procedare anil ..-.uue..td in 
10 lllL o:t ethyl. ac:atate, tbese standards vill contain 
ace.:aldehyde 2,4-DIIPH equivalent to the roll.-ing 
me-=itldehyde concentrations: 0.01 i#J/:mL, 0.02 pq/JIL, 
0.05 µq/mL, 0.10 Pl'i/mL, 1.0 Pl'i/JDL, 2.5 pqjaL, 
5.0 µqj',JL, 10 µg,'aL and 20 µg/lllL. ?resh standards 
are 111ade at l.east veelcly • . [NOTE: Store al.l 
stand= solutions in a re:trigeratar at a 
tl!2p8ra=e o! l"C to 3"C. J 

• 

http:sampl.es
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s.o !o!PtT:YTIC!I PP!• HidiRPS 

6. l ltlLLLact.J.on 

RC'l'S: Pre-wash the dichloroaathane by partitioninq 
vith 5 parts 21 aqueous IIOdi- biaultita to 1 part 
DCK. Discard the 21 aqueous IIOdiaa biaultita. 

I 

6.1.1 Weigh 100 g of eoil (proc:euad accordinq to 
Ell-cAS SOP Ill-5.9, - AppeDdiz A) into a 
32-oz Frmtch square bottle. Kake appropriata
laboratory fortifications with tile aetaldahyde 
stoc:11; solutioa prep&%911 in Sec:tioD 5.1• 

.Kinilaua =1- (usually lesa tun ar equal to 
1 IIIL) of the -thanol foz:titication solution 
are used in order to � inf� i•• pential 
intertarances fro� the=-- of ac:etaldehyde 
in the � -t!uu»l. All- eol-1: frta the 
fortification to evaporata tor appraxiaataly 
20-30 � inutas. · 

• 6.1.2 Add 250 � L··ot Dal (pre 11 shed vi.th 21 aqueo,m 
sodiua lliaultita1 see JICITB abov9) to the 
French square bottle. 

6 .1. 3 Add 500 9 of anhydrous sodiaa saltate to the 
DCK/soil .txture. Cap the bottle using a cap 
with• polyet!lyl- liner and pl- plastic 
tape Oil the oatside to prnent leakage. 

6.1.4 Place the bot--le on its side in tbl" -=hanir:al 
shaker and shalt• vigm:oa.1l.y (a~t� ly 200 
rpm) tor 15 llinutes oa one side. 'fllrD the 
bottl.e to·the opposite side and continue 
shaking tor an additional 15 llimltas. 

6.1.5 RBIIOV� the ho-ctl.� trow the shaker. pl.ace it 
upright and let the sa� ple settl.e tor at least 
15 lllinutes. 

6.2 Partition and Derivatizatian 

6.2.1 Transfer a 25-JIL iumple aliquot to a 250-!IIL 
separatary tunnel.. 

6.2.2 Wash the DOI aJ.iquot by shaking with 10 111L c-: 
21 aqueous sodiua bisul.fite solution. All"" 
the phases to separate. [ml'B: 'l'be 

• 
=•taldabyde residues vil.l. rellllin in the 
organic phase.] 

http:act.J.on
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6.2 Partition and Derivati:zatioa (continued) 

6.2.3 Drain th• organic phase into a •-z French 
square bottle. Discard th• nmaininq aqu­
vash. Add 10 IIIL of darivati..zinq naqant
co.st sol.ution of 2,4-DIIP in 611 Bel. - ... 
Section 3.5). 

BOD:: '1'!le derivatizinq reagent mast be vasbed 
vith DCX (pre-washed vith 2t aqueolUI sodiua 
b.isull.ite) prior to use in order to :cemove 
acetaidehyde 2,4-Dlll'II coat:•� in•tion thet ma:r 
t,e pc=JDt. This is •ccn� plf•h--S by
part.itioninq the derivatizing _agent with 2.5 
ti� ea its vol- Of p:e_ tT?bed DCII (SH 
Section 6 .1) , then discerdinq the Dal. 'l'he 
darivatj,zinq reagent is prepared daily. 

• 
6.2.4 cap tJle bottle securel.y using a cep with a 

polyet!lylen• l.iner and � -cb•n1,:aUy shake 
c-200 rp� ) the ISUlpl.e for 20 llinates • 

6.2.5 Trander tha nactioa lli.xtara beclt to the 
2So-� r. separatory tmmel.. [aJi'B: The organic 
pbase Ir.ill contain the acetal.debyde 2,4-
dinit:rophenyl.bydrezoae derivative.] 

6.2.6 Drain the organic phase back into the reaction 
vassal. (the •-z Fr:encb square bottle) and 
d1scarS the aqueous phase. 

6.2.7 RaturD tha organic phase to the separatory 
tunnel.. Wash tha organic pbase by shaking
with 2 x 20 IIIL of 611 BCl. Discard both acid 
wash-. 

~.2.8 Wash the or;=ic phase again l:)y sb•Jrinq vith 
2 X 20 IIIL of BPLC qrede -ter. Discard bot!l 
-tar washes. 

6.3 Piltration and Evaporatioa 

6.3.1 Fil.tar the slllllpl.e throuqh a pad (approxilllatal.y 
SO g) of anhydrous sodiu� sul.f•ta into a 250-
IIIL Erl.mmeyer flask vith a ~und glass nade. 
ltinse the sodium sulfate pad vith 25 IIIL of DCII 
(pre _.hed vith 21 aqueous sodim, bisulfita), 

• 
ccmbini.ng the rinse vith the f~ltrate • 

http:ccmbini.ng
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6.3 Filtration aDd Evapozati- (conti.nuad) 

6.3.2 Eftporatll the sample to approximately 5 III. 
under -CUUll rotary evaporation ui.ng a ba~ 
temperature of 30"C - 35"C. 

6.3.3 Add 25 :aL of et!ayl ~te and •vapoza'te to 
dryness using vacuua rotary evaporation at a 
temperature of 30"C - 35"C. 

6. 3. 4 Dissoh,.. the saaple extract in an approprine 
final '9'0lume (-1.ly 10 IIIL) vith ctllyl 
acetate. P1. : � i to gas chrollatograpllic 
analysis. 

6.4 Gas C.Cawtograpbic Det:endnati-

Oae a 30 • :ic 0.32 -• 0.25-,m fillll th.lc:Jmess. 
capil1ary DB-17 col- to actlieve gu 
chroaatograpllic sepa:ation. Oae a Bevlett-:,>•ckad 
Hodel. 5890-A.Gas Chi. tograpb (or equiYal.ent) vi'th 
an al.Jcal.i tlaae, nitrog� nhlbeapborua (11/P) detactor 
to pro,rida adequate -itivity and aalectivity• 
Gas chrollatograpbic cmidib...ns are listed in Sect:ion 
7.0 of this~-'• 

6.5 &u:ety P.t• t.lona 

Safety 9099les mwrt be -rn wen vorkinq vith the 
hic;h concantrationa ~ BCl -ed in this aethcd. 
Wor:Jc sboul.d be done iD a tw hoed to •iniai~• 
e:icposure to the anal.yt:aa, BCJ. fumes and organic 
sol.vents. T!M cheaicaJ. waste generated in this 
procedure ~d be segregated fro111 any o:icidizing 
agents. 

6.6 Liait of Qwmtitati-

Por the soil types validated herein, this Mthod .is 
proven effective to a L0Q of 0.02 ppm metaldehyde. 
Adjust the 1nstruaent sensitivity, GC calillratiOJll 
standards and final. ISalllple volumes to allow 
detac:tion of -tal.dehyde at 501 of the LOQ • 

• 
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6.7 tiaa Reql1ired for Analysis ,. 

AD experienced technician can pz:oc:es. a -t of 
apprcxi.aataJ.y 12 Slllllples (including controls and 
racoveries) • and prepare tha for inj~J.on on t!le 
gas cbrmlatograpb in approxia&tel.y one a-llcur day. 
AD additional day is requind far reinject.ions and 
far annotating and calculating tha data. 

6.8 I:Jrblrfrm and Poi:eDtiaJ. p,w,1 

There are many aabient sources of acetaldehyd• in 
tbe laboratory environment. ~ore, extensi­
care should tie talcen to prev-t aabient acataldellyde 
f:aa in~erinq in the aathod. Soae ~ th• 
pracautions are outlined t>elow. 

6.a.1 GlDS$!95hine and PJ::e-st·uninq Pt s&ftdW:l!I 

• 
Uter normal. glassware wsbfnq !\as occurred, 
wasb All glassware used in this pcocadura with 
OCH (pre'"washed vith 21 llqUQOQS sodim, 
bisul.Lite) • 

6.a.2 solun;t; PX:e-n§hins 

Pr-h all of the DCM used in ~• procacmre
with 21 aqueous sodium bi.sulfite. 

6.a.3 Pcriva:t!zins Benseut, Pre-vashins 
The derivatizing reagent (0.51 solution of 
2, 4-dinitropbenylhydrazine) is pre-wasbed vith 
oar (vtti.Ch has t>een pre-washed wi-=!1 21 aqueocs
sodium bisulfite). 

6.a.4 Ch:omatOSDIPhie Tnte:ten:nses 

liter the analyta has eluted from the GC, the 
column temperatura is raised to 275°C to b= 
off any long retention time inte~erences 
before the next injection• 

• 

http:inj~J.on
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&.1.5 DS:ix nnd S01Dn:t Ut'est3 PYdns r-e,
CbTPMtPSDPbV 

The reagent bac:kgroand vtuch ...-.in• ill the 
derivatind saaple at the tiae of gas 
chroaatogr,ptly anal.ysi• has an enhancinq
effect on the acetal.dehyde Z,4-DIIPII aiqnal 
durinq capillary GC-lf/P anal.ysis. Por 
accurate detarainations of -tal.dehyde, it is 
therefore critical. that the standards be 
derivatized and prepared in t!1e sw .._.. as 
the soil extracts. 

6.8.lli tnetnDlftDt Kn1ntennns, 

• 
Deterioration of cl:u.omato,;raphy and bawJ 5n• 
instability 9ay be seen attar as f- as 5(• 
injections. When this is obser'V'ed, the .. 
following maintenance functions are pedcr.u.d: 
the inlet liner is r.placed, the entirt, 
injection port is cleaned (and the seals 
r.placed), and •PPL 1-~ely 0.5 to 1 ..tar of 
the front portion at the column is r.-.,ed. 
If these llllintenance activities do not 1:aprove 
the chrollatography, then the N/P detector bead 
should be replaced, 

7.0 es f H+HHMPIPBIC AWYSJS 

7 .1 D8ll a:i.it!on and Typical Operating Conditions 

Ina:t:Ura,-lt:t! Bevlett-Paclcard lfcdel 5890-A Gas 
Chroaatograph vith an alkal.i !laae, 
nitrogen/pbcsphorus· (H/P) detect= 
equipped-vi.th a 7673A Am:omatic 
Supler. Data is collected and 
processed with a Hewlett-Packard 3396A 
Integrator. 

COluai: DB-17, 30 ax 0.JZ - (J, W 
Scientific), 0.25-;m.!illD thickness 

• 
Gases: Carrier: ::le 4. 80 lllL/,ain. 

Detector: a,. 4 • 4 3 lllL/,ain. 
Air 84. 8 lllL/min. 

·1-ux He 25. 5 lllL/min. 

http:equipped-vi.th
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1.1 Des=iption and Typical. Operating Cmlditi­
( continued) 

Injection: 

Teaperatures: 

Typical.
Retention 
i;r.;..a: 

Typical. 
. Integrator 
Parameters: 

1111 ~P!lffllS 
1!10 • 0 
.lft 2"� 1 

ll W• 0 
msa • -2 
Pl: liD • .03 

mmst1 mm 
1'1111 0.000 In:I 
1'1111 0.000 In:I 
ml a.coo IftG# 
1'1111 10.sao a SP 
1'1111 10.510 In:I 
!1111 10.531 SEID 

1 J&L, splitless 

Inj.ctor: 250°C 
Detector: 275°C 
ColWUI Temperature Px:ocµ ..... 
Initial oven Teaparatura • 50"C 
Initial Time • 1.s IILi.n. 
Raap A • 40-/ldn. 
ov.n Temperature • 22S'C 
Tilui • 7.!> IILi.n. 
Raap B • 40•/IILin. 
oven Temperature . • 275°C 
Final Tillle • 10 m.1.n. 

Isolller I 1 • - 11.0 .in. 
Isomer I 2 • - 11.3 :ain• 

Hewlett-Packard 3396A Integrator 
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7.2 caJibr"ltion 

:en order to brack•t a wide range of -taldahyda 
concentrations, two standard curvas are used for 
quantitation. Assuaing a 10 JIL final axtract 
voluaa, th• lower rang• carve (0.01 to 0.10 pg/JILi 
covers -tald•hyd• soil : 1.c•ntzations f~ 0.02 to 
0.1 ppa. Th• higher ranqe curve (0.1 pq/JIL to 20 
pq/JIL) covers -tal.debyda soil concentrations 
between o•.1 and approximately 20 ppa. Th• 
deacmstrated linear response range for acataldallyda 
2,4-DIIPH is froa 0.01114/JIL to 20 114/JIL on tha BP 
5890 'lf/P detector. S&mpia residu• valu- and 
fortification values v!Ucll range above the 0.1 114/IIL 
standard aust be injectad vithin th• higher ran,p 
standard curve (0.1 114/aL to 20 pq/JIL). mis 
approach a11ovs reagant l::lackground in the sampl­
and standards to ~ CODStant. only in nra 
cases voul.d aetaldehyda residaas in th• soil+· ed 
20 ppa after normal application. 

• 
Use the -taldahyda GC calibration standards that 

.were prepared in tha aat!l0d (Section !.2) in 
concentrations ranging frca 0.01 pq/aL to 0.10 114/JIL 
or troa o .10 114/IIL to 20 /l19/JIL to calil:lrata the 
instruaent. Inject •~pcopa.iata standards at the 
beginning of the r=, after approxillat•ly every 2 or 
3 sa.ples throu~hoat the r=, and at the and of the 
run. A linear regression f~on i• generated 
using the resulting -tion paaJt height of the tvo 
isomers, see Section 8.o, (obtained fro• the 
integrator after subtraction of the.reagent blank 
contribution) vs. nanogrm-s injected. The 
correlation coefficient for tha line shoul.d 
generally be equal to or greater than o. 990. '?be 
su,ple nanograas found are d•tarai.ned by i.nsarting 
the sU1111ation peak lleig!Jt value (corrected for th• 
reagent blank) of the two isoaars into the standard 
curve linear regression equation. 

7.3 GC Analyses of 5aaples 

The peak heights of the calibration standards are 
co=ected tor the conc:u=ent reagent blank. 
Additionally, the peak heights of the control and 
treated samples are each corrected for the 
con=ent reagent blank. Any remaining =ntrol 
=ntribution is subtrac-..ed troa the fortified 

• 
recovery sample results. Ho correction for control 
is ,iade fut· treated residue samples • 
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8.3 calculation of ppa P--1 

l'l'I flllllll • 

8.4 calculation of Soil 110.istura 

C.tariaina the percent of 110istura ill tl:la soil. by 
-ighing 10 grams of soil in duplicate, dryi.Dq 
overnight at an oven taaparatura of UO"C,. and 
reweighing the soil. 'l'ha avenge of tl:la duplicate 
soil 110isturas· is to be used in the residua 
cal.culation. 

Percent 1110isture in a soil su,pla: 

• 
. Ill: It. • dry It. 
----- r 100 • I mistln 

8.5. Osl.culation of Soil Residues on Dry 1leiqtrt Basis 

(Ila dry.-------
(1 • dlcml I •i.sbnl 

8.6 Osl.culation of Percent Recovery 

Nb.en calculating percent recovery of a la!)oratory 
fortification, use the follovinq ppm subtraction 
calculation if there is control contrimition 
present. 

1ppl (comded) • ppa (supl•) • ,,. (Cllltnl) 

1 

• 
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a., C>Jmlet:fe ff Pm.at ~., ( � · I)

I pf..il IQtlllollllq • 
r.tltfcatie ,._ 11,111 

a.7 l'latllpJe caJ.cuiation 

lrlltia: SK• I 2, ra l72J7 D-as ~ Ill: ll1l9H2 

M...-- • 4511tsaple-is•!Jm~~Cllllllts � :uommt:s 

3413 mats • (-473.0 Cllllllts) • 
., r..s • ------------ • 11.GSZ.,

15lm.tCllllllts 

• 
-, oqm. JIii 9 r 25 111, r, LO ,t. r lD00 SJ/9 
iajectad • • LO -, oqm. 

25D IL r 10 II. r 1.0 r 10IIO ,s./111. 

0.112&2 119 
pt..s. • 0.02Q. 

1.0., •··. 

• (cw:w:tael • 0.112&2 1119 (saplel - o.om, 1111 lrmt:oll • o.om 1119 

o.am a- lcamctedl 
t ........, •. ------- r 100 • u,t 

• 
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,rew, 1 

Plmr::blrt ot an1Jyt;;lel Met;hgd EHb-Z/91 

anotvtisal Betbcd f'or the Rlter::-1notiPn gf Ketnldftbvd« fa 5911 

Extract Mtaldallyde by edd1ftlJ DCH (~vitll 21 ~ 
sodi- ~ite) and aoU.4 anhydrous sodi- sulfate to 

tha soil SIUIPl• and - b•n1-11y sb•k1nq. 

I 
Derivatize an aliquot: ot tbe DCM ext:rac:t by wec:ll•n1mil17 

sb•k1nq rith 2,4-dil.J.t:.: :· Jnylbydrazine in QI IICl. 
(p:c ,. c:;, s -11th DCM) 

I 

I 

I 
Filter the ilupl• tbz'oWJll anhydrous •odi- sulfate. 

I 
Evaporate tbe ••apl e +-.o a mll volUlllfl 

wsing =t9r7 evaporation. 

I 
Add et!lyl acetate and evaporate to dryness. 

I 
Recons-~tute tha residua with ethyl acetate to an •pprgpriate 

final -.olume. 

I 

• 

• 
Analyze on a gas c:brolllatograph using N/P detac--J.011 

and a capillary OB-17 column.· 




