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AFPENDIX A: METHOD DOCUMENTATION IN USATHAMA (1550) RORMAT

ANALYTICAL METHOD FOR WHITE PROSPHORUS IN SOIL OR SEDIMENT
: (RNO1) Ravised April 52 '

L SUMMARY

Analyts
Thls methed {1 sujtable for determining white phesphorus (Py),

Migls -
This mathod {s suitabls for determining swhite shosphorus (Py) in wet soil or
sediment,

- Ganersimathed -

:(40—3 subsample of wet soil o7 sediment is placed Into & 120-mL via! esntaining 100
mL Gfirecctane and 10.0 mL of degassed water, The sample {s voriex-mized for | min,
then placed horizantally on 2 platform shaker for 18 hr or cvarmight. The sazipla s then

tllowed to stand verteally for 15 min to allow phase separation. A 1.0-UL aliquot of the
Iscoctang layer is analyzed on 1 gas chromaregraph equipped with 2 altregen-
Phesphorus detecter, |

I, APPLICATION

Testad consmtnation range A
This method was testad ever the range of concentration 0.000845-0.0169 pe/g.

Sensitivity :

-

The instrumentad response at the czlewlated reporting limit was 1700 perk haight
units for 3.38 picograms,

Reporting limit
The certified raporting Umit was calewlated to be 0.000881 pg/g,

Interfersnces _
Ne interferences ware found.

Analysis rate :
In an &-hr day, approximataly 50 semples can be processed and analyzed.
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‘ USATHAMA METHOD N1
Ssfety informusicn _‘
White phesphoras is highly rode ang T2y ignite ¢ 30°C f exposad 1o 2y, Preceduras
tequiring the use of tha salld materls),

fuh 13 the praparation of 2 stock solinien,
should ba performud unly Inan inert amneaphere yuch a3

‘ ndtrogen-purged gluve bag,
Skin zontct with petentlally contaminaed yoll showid be ¢ L

volded Iicoctine g
flammable organie selyant, Normal laberatory safely precautions should b feligwed,

IIL APFARATUS AND CHIMICALS

Cluswazvhasdwys

1. Glaas vlal, 120.0L, aqeipped with Tafen linad cxps
Z2. M 10-mL, valumstrie, glags
3. Glove box or inflaadle glove tag

4 geﬁcn Tyringe—Hamilicn, zas Kgint, {0
3. Glaws Veeuum apparatas (o degas wiler)

§. Twomzaze

7. Razor blades
Instrumentaticn .

1. Gas chromamngrieh anulpped with 3 alrogen-phosrhans detecer (NPD), 531
2510 o7 aquivilent

2. D81 colwmn, 053 mm 1D, 15 m, 3.0 Alm
3. Digétal integratormtP3395 A o2 #qulvalent
4 Vortex mixar :

5. Plattorm shaker _

& Analytical balanza (40,1 mg)

Azalyte
Yihite phophorus (9
Chamical Abstract Service [7723144]
Dunsliyr 1.3 g/
¥ater selublity (13°C) 2,4 mg/L 4
Malting point: {4¢C

Vapor pressuce (30°C): 0,026 men )
Octancl/water purttion ceffident: 1200

thickress or equivalans,

Ruzgenis

phosphony (§92%), Ald=iah Chemdeal Ce., no. 30,255+
Isooctana &4-

rimathylpentang) A.CS, fpacrophotormatic grads
Water—Rargene grace .

Nizegen—prepurified fer glave kg
Nitrogen—zero grade (for GC vrrier F11)
Hydm;m-—,-w-_o grade {for NPD flams)
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i
r IV. CALIBRATION
[ , lnigal Callbeatlon
Fl- Pregareiisn #f shandardy

'j

afock 12olukan i Prepared In plp

ea-purged glove bag, The whita Phosphoryy
1vallabla from Aldren Chemlead Co. ls 2 giek thy I8 stored under water, gn &osp
groarally das 1 white exddizad <ot A razor blade is used is slicg o amoll

Place approx
50 2g) off e ek of whity Phosphons, Thun the razop blade is used to z‘m.avcﬁ'i:
Whits extdized ating. Tha place of whity phosphorus should be luswous ia
APPRarInce on 4l surfrens. Thg place iz dried undgr 4

whita phosprarug i Sydraphobic, it shads watar {emadlately, Tha Piace s placed with

T8, The ass of white Phetphonus 4 daterminad By ditfarance. Tha flasy i
brought t vulume with lsoocting, 1nd shagen unt! the whi

P .
(Te im(aﬂ he stk salution from Ughe, the flask [s Wrippad {n aluminum foll). This
stoex salution has 1 concentration of approximandy 340 2g/L. -

$9ax solutlen hay & concantration of tpyroximately 3.6 mg/1.
10 prepure ealitesion standardy, 2.00 L, of the working stock solut
300l volumateis fiapk ang the flatk brought 1o velume with Iicoctane, The resuling

soluton will have s cenembalon of 72.0 g /1 wid serves w8 the 10XTRL standard,
Selutong cerrasponding i 0.5, 1.6X and XTRL are repared In 100l volumuele
flasks ity 5.00,100 and 200 L cf the 10XTRL aandard. The sclutiens have
Solongations of spproxizvitely .60, 7,20, 1nd 144 Hg/L. A solution corzespanding to
3XTRLis Prepirud with 2501, of the 10X inz 50-mL volumesic flask and pas z

cencentrxtion of 3pprexizutsly 36,0 ug/t ARuming 3 40.0g yoil fubsamplels
axtracted with 10 mL of solvent, tha eanssnieation Tangs fer the calibragon standards s
squivalens o 0,0005-0.018 HE/g Stack soluiony and eali

4'C In the dark, :

enisplaceding

<

Insirumient calibration

Duplicate 1.0yt aliquof of aach stndard ape Injected Into the GC in random order.
Park heighiz or araag a1a obtained on the digita) integratoe.

Analysly of calidration gasy

Tha acceptablllty of Unyar modal with 2e70 Intercept {s assessac using the promecl
specified In USATHAMA Qa pregzam (unuary 1990), Based on tie precertificatiog
edfbration curvo, a linges model with zare intecteptis Lppropritte. Therefore, the slope
of tha basi-flt ¢ linz it cquiy. fs

stor. 2o oo
with valuss Ghtainyd .&Q»'»L!’!’E_ “2h nalyres of 1 single standard cachday, -

———r—
vee ———e
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USATHAMA METHOD &NGY

Deily callbretion

T2272.0 ug/L (10XTRL) standzed fvwed fr daily calibeatinn, This shandzed s
andyzad I triplicats gf tha baginning afihe talysiy, singly after ezeh tan, tamplag and
Angly afrer i luse sazmple of the day. & fespanse facier Iy obained from tax mage peak
helght abiained gver the course of the diy and COMPUad with tha rasponss fs ey
obirlned for inltal alitration. These valuss must AgTee WILAIR 225% for the firer soyan,

28573 following the iniila] eallbration ung o py TSt b within =2
AVIAUCTS ST T new UL el 2 obtrine The TeTonsE is
axpacted 16 7 L SPoARng Ume of the thirmjome In the alzogen.

Phorphany defecer, The raty of cecline depands on wperating conditions,

V. CERTIFICATION TRSTING

Preparation of spiking solutions :

A #tock white PRosphorus apiking solution (350 mg/1) 1nd 1 wesking stock saluian
(360 mg/L) are pra In an tdantical manner o tras aserived for the stock
welibradon standard ang working sieck salution,

The 10XTRL spikdng solution 3s PIepared by pipetting 20.0 mi. of thy 380-mg/L
working stk wolution inte § 100-zL volumatrda flask ang bringing the fask to volumg
with {ssociana, Tha reediing salution will hive g COnCEnatien of 720 Rz /L and seryas
45 tha 10XTRL. spiking selutan, Spiidng talutony carrurpending &5 0.5, 1.0X and

and (&4 ue/L. A selution arresponding to IXTRL i proewed with 250 ml ofthe
10XTRI. i 3 30-mL vehumatrie flagk 1nd ka5 1 eoncentation of appraximately 369

. \
P/l
e ——

Prepazstion of contze] 3pikes
Seiked sed] tampler ary prepared 51 placng 40.0-g subsamples of prewetted :
THAMA Standard Solt in individuy 120-mL glass vials, Each simple {s spiked

ith 1.00 2L e S el 8Dy sed extracted o deseribed beloye for voi]
samples (exeapt that $.00 ml of fscocting is usad for extracton), Semples e2s exiracied
Imeradiataly after spiking, ; _

Azfz.lyihnf ¥oll apikes
Sofl spikes are analyzed 1¢ dereribed below for reul samples,

VI SAMPLE HANDLING AND 3TORAGE |
All soll sazmplos ar< stored In Hghty sealed ghass furs 2t £°C ln (b dask wpn
extracted. Contaet with AEnaspharic cxygen should be a brief 15 possibls since the white
fhcs It dize formin horic 16d, Semple handling Is best performee
7 1 Nitrogenspurged glove bag inside 2 fumc hood. Sunples containing high
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USATHAMA METHOD zN01

COnCAnTatons af white ‘phcxphmu an beimmadiataly {dentifiad by 4 gerliclike ader

the formadon of 1 tlaus of vapor {f the sample ls exposed to (g Kigphere,
VILPROCIDURS
Sell /txinction

- Al selubumsls ly Plaeed fnlo 126 vigl centining 10.8 mL of lsacerang
and ﬁ?ﬁ mL of

dezrssed water, This 1dded waler preventy tw yoll from forzing s

st during the $radng process, The sumples are vortex-md for 1 1lu then placeg
tally on 4 platform thalier for 18 e or overnight 34 2500 rpm, Semoles 109

aliowad fo stand vartically for 13 min 4y dlowp

base t2paration, then the fsooetzag
layer 18 1ralyzad, 1 isaoetang Layes falls to form, 2 partlen of

\ i thoswmple s
cenerifuged for 5 min a2 2300 g1l
Determination

A 1.0UL alleuot of the iesaetane salt extract {s Infected exvesiuemn into the gis

chromatogrash dqurzred with s nibegin-photpharus datecins, Tha GC clumn is
muNtAnAd at K°C, The earrier 844 lixzegun sat 41 30 mL /min. Undar theee
condldens, white phomierus alutes 112 mén, '

VIIL CALCULATIONS

Resporue facior .

Sinee ¢ lnear alibrailon curve with zerg Shceptis to Ye expectad, calelation of
resulis oma d&ﬂy Basls {1 obtained using «

response factor, The mawn Tegpense (X) for
the whits phosmhorus standard s obizined in peak height uisy,
is obh.ims‘

The respense facor 25
by dividing tha maen fasponse by the known solulion conzentragon ©in
wnits of g /L : '
RE=R/C
Analyts cancanlzations

Solution eoncaniraseng (g /L) it the axtracss (C;) wiobtalned by dividing the
response obhuined for cach senple (R,) by the response facior

Ca" R‘/R; )

Cansentration In 1oil (R en 2 pg/p oryg/kg basts Is obtained by multiplying extae)
cansentrations by (he volwne of extriction yolvam (0.01 L), and dividing by tha aciual .
Mass of wet goil.
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IX, DAILY QUALITY CONTROL

Contrel spikas : g .

Spiked 1ol samples are progornd o3 dmeribed for Clesg | methods In the
USATHAMA QA Manual Jenuary 1590). For ach wlytieal lot, 2 method blank, a
sf%at two tortes thy raporting Umit and duplicats spikes af ten time
the cer=Xed reporting lmit wra wnalyzed. Control spikes wre prag::dtd using the
ippropriate spiking solutien in & manner identieal bo that described In sockan V.

Cenlrol chars )
Tha cenzel charts required are deserived for Class | methods in USATHAMA QA
: Manud Qunuary 1550), Stundard Shewhart X and R chart far the duplicate Bigh spikes
| ' 1rd moving average K and R charts far fhe single low 1pike are requized, Datails on the
| Shardng precedures we spadfled i USATHAMA QA Manual January 1930),

‘ X REFERENCSE | | S

3 | USATHAMA (1950) US, Ammy Toxk and Hazardos Maierial Ageney Installation
: Xasiration Quility Assurince Program, Aberdeen Proving Cround, Masylind,
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