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ANALYSES FOR: TETRACHLOROPHENAZ LRES
TETRACHLQROBENZ 1D INE S/ TE TRACHLOROSEM I BINES
POLYCHLOR INATED BIPHENYLS
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1. IRTROOUCTIOM

EEL 2R TR YL Y

Sarpies of dichloroaniiine wastes and thelr bench - scale ;Syrolys!s products
were submitted by MIC for GC/MS snalyses for tetrachiorophenazines, tetra-
chlorobenzidines/tetrachlorosemigines, polychior inated biphenyls (PCBs). tetra-
chlorodibenzo-p-dioxing (TCODs), ang tetrachiorodibenzofurans (TCOFs)., The
pyrolysis sampies resulted from heating of dichloroani)ine wastes gt various
temperatures., and varied in type from 8 product that resenbled the origlnal
waste to one that was primarily a char or carbonacecus material. Because

Of this varlation in the organic carbon content among the samples, as well g3
the variation in the levels of the gnalytes in the samnles, 8 host of workup
methods were required Lo prepare the samples for GU/MS analyses. This section
of this report will deal with methods of anaiysis for tetrachlorophenazines.
tetrachiorobenzigdines/tetrgchiorosemigines. ang PCBS, While some common
extractions done for PCBs, TCCDs, ang TCOFs are described in this section,

the further cleanup and snalysis of these extracts for TC00s ang TCOFs are
described In 3 later section.
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Ul. SAMPLE PREPARATION METHOOS

The analysis goal for this project was auantification of total :somers of
each analyte type down to the | dpm tevel, This requlirement necesslitated
mych (ower Oetection limits on 8 per {somer basls, gince each compourg
class Inciyged from 22 to 650 lsomers, Table | Getal!s the number Of fsomers
for each comoound class, ang the per |somer detection lialt required to
achieve the | pom total lsomer content goal. It should De noted that
analvsls for tetrachlorosemigines was not specifically reQuesteg for thls
project. but since these compounds are not dlistinguishabie by mass
spectrometry ynder electron Impact lonization from the Tsomeric tetrachioro-
penzidines, they had to be Included in the snalysts, and this further

comc| icateg Jetection limlt problems,

Sample oreparation methoos for low levels of PCBs, TCDDs, ang TCOFs

are J5e¢g routinely I1n the Envirormental Sclences Center at the Dayton
Laporatory, but low-level methods for tetrachlorophenazines ang tetra-
thiorobenzliolines/tetrachiorosemigines in Organic matrices hag not yet been
deve'oped, A method was Oeveloped for the phenazine analysis for this
proiect, Tnls method Involved mogification Of workup procedures mnormally
applieg for analysis of the stucturaliy simflar gioxin, Methnog deve lopment
for lgwrievel analysis Cf the semidines/benZidines was precicted to be &
siZeable yndertaking and the declsion was made Dy MIC to foregr funding

of such a project at this time,

The datterpled workup methods for these samples foliowed an Orderiy seqQuence
from easres) and least time-consuming to hardest. In general, 8 simple
somnle atiution or an extraction without solvent concentration was attempteg
Firsyt, If the analytes were not getected (n this “gxtract™, 1ower Oetection
fimits were obtalned Dy uv3ing Soxhiet extraction (for samples low in organics)
or Dy applying sanple cleanp (For samples high in organics), Of course,
cleanup technlayes were not avaliable For the benzlidines/senidines, 30 the
ootions were timited for this snalysis,

A, HETHODS FOR DICH OROANILING WASTE PYROLYSIS PRODUCTS

- e e e 4 A e e A= T e e e e N e e B

Methods -4 Oetatled Delow were applied to the bench scaie burn products,

Not 8l methoos were applied tO atlt samples: appropriste methods were

chosen for each sanple SCCOraing to the overatl concentrations of organics in
the sample, 8% well 83 the analyte concentrations.
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KETHOD 1, GENCRAL EXTRACTION METHOD FOR TE TRACHLOROPHIMAZ INCS AND TE TRACHLORO-
BENZIDINES/AETRACHLOROSENIDIHES

............... - e e e e e e D L e e e i T e o e e e W e e s e i

1. Place about 0.5 g of sanple In s td ml Plerce vial.
2 Splke with:

8. Pyrene-gl0 - 2.0 ug/g

b. Chrysene-012 ~ 2.0 w/9
J. Ap0 5 mL of Denzene.

4, Extract by vitrasound for 30 mainutes.

RETHOD 2. EXTRACTION METHOO FOR TETRACHLOROPHUNAZ INE SAMPLES REQUIRING SPLCIAL
CLEANUP FOR LOWLR DETECTION LINITS

------------------------------------------------------------------------------

1. Place sbout a one gram sanple Into a 40 ml Pierce vial.

2. Dry sample |f needed by ading about t gram of sodium suifate tc vipt.

). Extract sompie with three 15 ml allguots of methylene chlorice,

4, Combine extracts In & 125 al separatory funnel and a0d 40 o of 10
hydrochioric acid, remove oCia then add same amount of | N potassium
hydroxige and remove base,

S, Aad 10 ml of hexane.

6. Draln Into & SO0 sl centrifuge tube and recuce vOlume to [ or 2 mi,

7, Quantitatively transfer sanple to column containing 3 grams of siflica
gel and ) centimeter of sodium sulfate on top.

B. Elute with 30 s of hexane First and save,
9. Ctute with )0 sl of sethylene chior ide/hexans and reduce to | i,

10. Elute with 40 m! of 101 methylene acetate/hoxans and seve.

MONS 220811



METHOOD 3, SOXMLET EXTRACTION WETHOD FOR TETRACHLOROPHENAZ INCS,
TETRACHLORCBENZ IO INES/TETRACHLOROSEN DI NES, PCB'S, TCDD'S AND
TCOF’S - USED FOR “CLEAN® SAMPLES

------------------------------------------------------------------------------

1., Place about 5.00 g of sample on four centimeters of sodium sulfate
In & Soxhlet extraction apparatus (without thimble),

2, Spike with:
a8, Pyrene-dl0 - 0.20 ug/g
b. Chrysene-dl2 - 0,20 vg/9
€, 3,) 4.4’ -Tetrachlorobiphenyl-g6 ~ 0.20 ug/g
9, C1I-TCOD ~ %,39 ng/g
e. CI)-TCOF - 4.67 ng/g

J, Place four centimeters of sodlum sulfate on top OfF the samle,
4, Aod 00 ml of methyiene Chlorige,
S, Extract for 48 hours.

6. Concentrate to 1 mi by using Kuderna-Dantsh soparatus fol lowed by
nitrogen blowdown,

METHOD 4, EXTRACTION RETHOO FOR PCBS, TCDD'S, AND TCOF 'S - SAMPLES REQUIRING
EXTENSIVE CLEAN UP

-----------------------------------------------------------------------------

1. Place about 5.00 g of sanple Into a 40 sl Plerce viaf,

2. Splke with:
8. 3.3 .,4,4° ~Tetrachiorabiphenyl-0€ - 0.2 wg/g

b, C13=-TCO0 ~ 5.16 ng/g
c. C13-TCOF -~ $.03 ng/9

), Extract by uitrosound with six 10 s, aliauots of benzene (1S mimstes/
extraction).,

4, Elute extrocts through 8 10 sl dispo plpet with gloss woo! plug.

S. Rinse sanple with 10 of methylens chiorige and combine with benzene
extracts.

6. Extract by vitrasound with four [0 sl atiquots of benzens (15 minutes/
extraction},

7. Reguce extrect volume to [0 sl and wash with 751 suifuric acld.
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GLASS WOOL PLUG

quantitatively transfer to clesnun column,

hexane,

B cm ALUMINA FRACTIONATION GEL (basic)

. Recuce extract volume to gryness, Gliute with [0 mi Of hexsne, gng

. Elyte extrect through both clesrur and aluning columny with 40 m of

. Elute atuming column with 15 Al of 51 methyiene chlor (Ce/hexane,

. Elute sluming column agalin with 20 sl of S0T methyiene chior ige/hexane,

Coi lect each eluent and concentrate to | alL using nitrogen blowdown,
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8. METHOOS FOR DICHLOROANIL INE WASTES

P Y asmamssamm- amm. .-

Methods 5-6 detelled Delow were applled Lo snalysls of the dichloroenl|ine
wastes used 8% starting materials in the pyrolysis studies. Method 5,
essentlally & sarple dllution, was used for the tetrachigrophenalline and
tetrachlorosemidine/benzidine aralysls., Method 6 was the extraction and
sample cleanup method employed for the PCB, TCDD, end TCDF enalyses.

METHOD 5. SAMPLE PREPARATION FOR TETRACH OROPHENAZ INE AND TE TRACHL ORD-
BENZIDINE /TETRACHLOROSEMIDINE ANALYSIS

----------------------------------------------- D N L X T T I TN PN iy ey

1. Place sbout C.| g sowple In 8 14 ™ Plerce vial,
2. AGD 10 m( benzene and shake vIgorously.

). DVlute the resulting solution 1:10 In benzene.,

NONS 220814



PSD117:5M

ME THOO 6 EXTRACTION HET*OO FOR PCB 5. TCOO S AND TCDF S

). Place about 5.00 g of sanple into & 40 m( Plerce vial,

2. Solke with:
a. 3,3 ,4,4°-Tetrachioroblphenyl-g6 ~ 0.2 ug/g
b. CI3-TCO0 - 4.8 n9/Q.
c. CII-TCOF - 4.7 ng/q.

3. Extract by vitrasoung for 30 minutes with 20 mi benzene,

4, Shake with [0 m 51 sulfurlc gcia.

S, Quantitatively transfer sample with benZzene to & 500 mi bottle.

6. Wash extract with 50 sl 501 sulfuric aclo an0 renmOve 8cis.

7. Raise pbenzene level to 200-250 L.

8., Wash with 801 sulfuric #cld untii clear (6-8 washes requiredl.

9. Wosh with 40 s concentrateo sulfuric acig,

10.  Mash extract with S0 s water followed Dy 201 KO fO)lowed Dy
50 s water and remove water completely,

11. Reduce volume with Xuderng-Danish to )-S5 al.

12. Reduce extract volume to Oryness, oliute with 10 al of hexane, v
quantitatively trensfer to cleanup column.
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13 flute samole through cleanuo columy with 40 mL hexsne #nd COllect in
50-m, centrifuge tube,

14, Concentrate to 1.0 mL In warm sand Dath under gentie stream of nitrogen,
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GC/MS ANALYSIS

L L LY -

Sanmple extracty werg analyzed for tetrachlioropheiu? ings, tetrachlorusemigines/
tetrachiorobenz igines, and PCBs using the Instrument conditions ot !iined In
Tables 2 an0 ). For tetrachlorophenazines and tetrachiorobenzidines/
semidines. positives were i0entifled Dy concurrence and correct ratio of the
major lon pedks, Stendards contalning one lsomer of tetrachiorophenazine ang
one 1somer of tetrgchliorobentigine were used to caiculste response factors
based on the major (On areas for these Compounds relative to the internal
stancard ares. These response factors were used to celculste concentrations
of al! positives oetected In the extracts. This aporosch 8ssumes identica!
mass spectral response for gl fsomers, an sssumption which gives sccuracies
within JO1 for mo3t compounds.

For trhe PCA enalysis, a stendargd containing from one to three !somers for each
chlortne ¢lass was snalyzed to oeteraine response factors for eacn ¢lass
(Mono- through oece-). The conplex!ty of the PCB date (Oue to the large
number of pesks present in many of the extracts) necessitoted that the cata
reduction scheme bDe simpler then the pesk-Dy-pedi 20OTrOaCh teken for the

other analytes. As g result, an aoprosch bated on sumaing the tote! areas for
P8y of each chiorine class was agopted. Details of this proceoure ore

¢lven In Table 4.
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RS0117e5m

TABLE 1. MNUMBER OF [SOKERS FOR EACH ANALYTE CLASS FOR BENCH SCALE DCA
PYROLYSIS
PER [SOMER
REQUESTED
COMPOUND #) SOMERS DETECTION LIMIT (ug/Q)
Tetrachliorophenazines 22 0.048
Tetrachioropenzigines/semigines © 650 0.0015
TCODs 22 Q.046
TCOF s is 0.02¢
P(Bs 209 0.0048

Breakdown of PCBy for each chlorine class:

-----------------------------------------

COMPOUND #150MERS
monochiorobiphenyls 3
Dichiorobiphenyis 12
Trichlorobliphenyls 24
Tetrachlorobiphenyl 42
Pentachloroblphenyl 46
Hexachlor obipheny| @
Heptachlorobipheny! 24
Octachlorcbiphenyl 12
Nonachiorob | phenyl K}
Decachlorobiphenyl {
TOTAL 2;;

MNONS 220818
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TABLE 2., GC/MS CONDITIONS FOR BENCH SCALE BURN ANALYSES

Instrument: HP 59854 GC/MS system with S{DS software
ang 1920 alsc ai lve for oats storage

Cotumn: 30m fused siilce caplliary column costed
with DB-5 1auld phase (JiW) - connecteg
glrectly to source

Temperature program : hol!d at S0 C for 4 min,; program at 8 C/min,
to 300 C; holo for ouretion of run

Injector tempergture: 250 C

Transfer line temperature: 250 €

Injection mode: spliitiess

lon source tempergturet 200 €

Mass spectrometer mooe: selected lon monitoring

lons monitored: tetrachlorcohenarine: 316,318,320.283
tetrachiorobenzidine/senlgine: 320.322,

250,252

PC8s: see Table )

internal stengardi anthracene-dit

NONS 220819
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TABLE 3. [ONS MONITORED FOR PCB ANALYSIS

Chiorine Class Ma)or lons
Monochlorobiphenyl i86.188

Dichlorobipheny! 222.224

Trichlorob iphenyl 2%5.9.251.9
Terracniorobipheny! 289.,8.29¢.8
Pentachlorcbiphenyl 323 8.325.8
Hexachlorobiphenyt 357.8,359.8
Heptachliorobipheny! 391.1.393.?
Octachloroblipheny) 427.7,429.7
Nonachioroblpheny | 461.6.463.6
Decachiprobipheny| 497.6,499.6

MONS 220820
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3.

TABLE 4. OATA REOUCTION PROCEDURE FOR PCB ANALYS!S

Optelin total [on ares 8 mass spectrum for e&Ch !sajor peak in the
extract.,

Examine each mass spectrum ang determine whether It s g PCB or an
Interferent.

1f the mass spectrum |s @ PCB, ceterming which chlorine class
‘m"c°|'o‘rl'c"C'c

Agg tota) ifon areas of PCAs of each chiorline class (e.g. total
trichlorobliphenyl eres).

Olvioe total area Dy response factor for that chiorine class to
obtaln concentration In extract.

Caltcylate sample concentration,

NONS 220821
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RESULTS AND DISCUSSION

A, PYROLYSIS PRODUCTS

Results for tetrachlorophenazine ang bengldine/semigines In the OCA pyrolysls
progucts are presented in Tables S - 7. Table 5 glses resuits odbtained
using the Metr>d | (simple screening extraction) workup procedure. Desplte
the high detection Iimits Inherent in this method, ¢ number of sanoles were
rdtvzanle using this procedure, In cases where the phenarine ang benzligine/
semigine were not getected in this snalysls, two courses of actlion were
avallable. If the particular sample wis low (n organic content, a3 Inadicated
by a relatively cledr coloriess extract, the samie was subjecteg to Soxhlet
entraction {Method 3. This was the method of Cholce because It permitted
simyltaneous extraction of a1l gnaiytes reauired for this study, Incluaing
PrAs, T0D0s. ang TCOFs. ang because this method permitted the lowest cetectlion
Fimits. Resuity from this extraction are glven In Table 7. If the sonple
wads high In organic content, 83 Indicated by @ highiy coiored entract from
“ethod [, the extract was Cleaned up using Method 2. This aflowed lower
getection limits to De achleved for the tetrachlorophenazines, Dut dld not
cermit analysis of the terachiorobenzigines/semidines, Due to financla)
consigerations, Ceveiocoment of cleanup procedures for these COMDOUNOs was

not gesired by MIC ot this time. Resylts stemming from the Method 2 ¢lesrmup
are glven in Teble 6.

PCB results for the DCA pyrolysis proow'ts are tabylated Dy chiorine closs in
Table 8., These results werg obtalned using extracts resuiting From Method 3
{sampies 10w In organics) or Method 4 (samples high [n orgenics), It should
be noted that the Final sluming column fractionetion In Method ¢4 was gesigneo
to separste the PCBs {51 CHZCL2/herane eluant) from the nonretalned organics
{henane eluant) and the TCDDs/TCOFs (501 CH2CI2/Maxane eluant), While this
procecure sucassfully lsolated the TCOO3/TCDFs In the 501 CM2CI12/bexpne
fraction, tha PCBs were found to be spread #<ross aill three fractions,

Hence, all threq wers analyzed and thelr resuits summed to glve the concen-
trations In Table 8. The method was subseduently modified for the DCA

waste extroctions,
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B. QTCHLOROANIL INL WASTES

D L L LYY X L TPy

Because al) the dichlorocani!ine wastes were simllar In organic content,
sanple preparation procedures were more unifora than was the case with the
pyfolysis products, Results of these analyses are <lven In Tatles 911,
Table 9 1ists resuits of the analyses of Method S5 extracts for
tetrachiorophenazines and tetrachiorobentigines/semigines. Table 10 glves
results of analysis of Method 6 extracts for PCBs. and Table 1] provides
recoverles of native spikes for the PCB analysls. Note that while not
requested, the Kidland-Ross DCA waste samole was Inciudeds in the PCB analysis
for comparison purposes,

Detection 1imits given [n these tables are generd!l!ly higher than the reguested
| pom  total fsomer content Jimit, Tnls 1s due to Hlalted sample 312¢, cleanud
1imitations., anad the large nunber of lsomers pnalyled, Mowever, |6 MOt cases
this proved to be irrelevant sincte anaiytes were detected In the san:les above
the requested level of detection,
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TETRACIE PROTHDAL INE AP TETRACHI DROREXI IO INE/TATRACKI DSOS OM) DINY QLEILTS POR SEMCH-BCALT FYSOLTSIS SAMPLIS PRIPAFED USINC CEMtAAL

Mt 3.
LETRALTION METHOC (METWCD )

TOTAL Cowel §TRAT IOM

- Of IMmLAS (pglg) _ 1 hecoveRy
et Plmal LITRACY blLUT 10N TETRACW NROP LN DL /

BUELT DDA IPICATION n 4 oL () At HITAACKLOROPIDAZ LNE  _TETRACKIZROSERIOIEE  FTACDNE-410  CWAYSER(~4IO
Batch 18 6,40 5.0 1110 12 w* T o
Batch €.5,6 composite  0.312 1 e - XY no® £ YR
satch 1}, J4 composlits  0.10% 5.0 . 1:10 1.4510° IBEBT L 12¢ m
Batch 10 0.0%2 5.0 4110 262 ot €0« 51 8
Bitch 0, ¥ comjoaine o 410 s.0 1:10 ND iSex Table 61  Nnp* i 101
Betch 19 PCA 8.9 s e - N0 15ee Table 6] wpb 111 Y
Baich 17, 10 composite #1441 50 1:100 [T 2 ) x0" )8 185
PCA ILphenstinel

ile

(bengidinet
Batch 10 PCA o $%0 5.0 . MO iSe¢e Table 7} RO itbee Yable 7) [ 3] [ DI ]
Batch 30 PCA duplicats 0,587 5.0 - MD |$ee Teble Y KD ibee Table 7) " 2 L1
Beteh 31 FCA 0,307 3.0 - KD [See Table 7| ND iSee Table 13 79.0 "o
Mathod Blenk - 5.0 - np MD 1L us

*ub « aot detected BetocLlon Llimit wad 100 »9/9 for @ach isower, o &% ®3/g lor the sppronimitely 630 incwers

.llo = pot detecied. Detectlon lamit wax 1P »9/g for each isover, or ¢ § my/q for the approsisately 350 jpomery
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TARLY .  TETRACHLONOPHINAIINC AISULTS POM SENCH-SCALL PYPOLYSIE SAMPLES RIQUINING SPICIALITED CITAN-UP FOP
LOWLR DETLCTEON LIXITS {(NETMOD J)

TOTAL CUNC  OF I1S0MIPS

FIMAL EXTRACT SlLUT ION TEIRACHLOBOFMFNA S ) NE v RrcovERT
SAMPLY TOCMTIPICATION e voLLme sl PAcTON _ lvg/q) THIRACHLOROIHEMAZINE
Ostch B, ¥ comoaite b0 to - n® .
Gatch 0, ¥ composite 1.0700 10 - 38 Y] 1%
tov spi=e®
Satch 1t 1,585 10 - no® .
Qetch LY duplicate L. je8? 10 - no®

"MD s MOl detected Detection limst wee 1 »9/9 for sach iecmer, or & totel ©f }7 vg/q for the bum Of the JJ possible
Isomere.

B ow spibe + 1.08 vgrg )2, 4.7 tetrachlorophenstine
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FOR DINCH-SCALF PYROLYSIS SAMPLES
1. TLYMCHLOROPNTNALENE AND TETRACHLORODL NR (D INF/TLTRACHLOROSLAMIDENT RISUITS
TAau PREPARED USIwC SOXMLFY LXTRACTION POR LOWI R DETECTION LIKITS (M THOD D}

o141 COMCIRTAAT IOW

_ oF IS (pplg) LG T-1)
sappLt SHRAL EXTAACY i lon TCHACYLAMR DN L Epiam /
SAPLl IPLITLIFECATIOW o (g} yousa (it _TacTue TEVMACI OROPNERAL [ TETOACHLIGOSENTL |t FYNINE 41D CRATSENE 410
;nch 10 LY L] i.0 - 0 1¢ w' T 221
Betch 2) 5.000) (] - 0.87) »pt 121 led
Batch 21 duplicete 5.01% 1.0 D o046 o' % » " !

.ID 5 pot detected. DetactiOn Jirut was 0.08 »g/9 per tsoner, of 3% »q9/5 for the approalmately 450 lsomers
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TANE @ RESULYS OF GC/MS AMALYSES OF NLMCH-SCALL DICHLOROANILINE PYROLYSLS PRCOUCTS FOR POLYCHLNRINATIC BIPHINYLS
(PCDe) (MFTHOD ) end NDTHOD 43

TOUTAL CONCENTRATION 1,g/yl

BATLH SATCH BATCH BATCH BATCH PAT(H BATCH BATU K

Som-ouuh 4.9.4 L% ] 1i.14 it 1.0 i H-] 11
Cli=biphanyls 0 002 0.14 0 i) (] ] 0.0} 0 04 0 45 0 0)
Cl,~viphanyie 0.02 0 % ) 5 1 %0 " 0 42 M -] o0 0
Cl~tiphenyls (-3 1] 0.9%) 5 80 [ I 1 ) 0.4 [T ] [ [+ ND
Ci,-Liphanyls 00y 1.60 6 0) 0. 109 v o: up®
Cly-biphenyls (3N -1% 0 ) 9 04 11 4) LY L1%) [ I 0 0L
Cl,~baphenyle L] ND 150 HD L14] MD L] N
C)e-tiphanyds ND D 1] [ MD MD WD NO
Cle ~biphenyld ND 1] MD MD MD [ 1] NP ND
Cle =biphenyls NO ND MD ND nD [ 11} ND N
Clie-biphanylas ND [ 1] (1] MD NO MD MD e
Tote) PCHO o 12 3.0 2¢4.1) w.n 2.40 [N 1] o an '}
9 Recovery

3,00 tetrs 12204 ey a20.1* 140 8" i0e.¢" T S ] LT

chlorobiphenyl-¢,
'Appannt high recoviry wab rasuilt of inteclerence at retention time of deutersted spihe comfound.

"un = pot detecled, with & dstection llmit of 0.8) v9/9 per PCH Lsowmer [or samples contalping leae Lhen § ,q9/q totai
PChe and ©.) pg/g per PCD lsomer for sampien contalning more than 3 eg/y t0ta) PCO0.  To determine the detection
:1:):7::1‘-:;-0. ehlorime clsse, sultiply thr per isomer detection limit by the number of lscomers In that clasy
L] .
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TABLE 9 RESULTS OF GC/MS ANALYSIS OF DICHLOROAN!L INC
WASTES FOR TETRACMLOROPHENAZ INES AND TETRA-
CHLOROBENZ INDINES/TE TRACHLOROSEMID INES {METHOO &)

TOTAL CONCENTRATION OF |SORERS (mg/g)

..............................................

TETRACHLOROBENZ I DINE /

SAmPLE JDENTIFICATION TE TRACHL OROPHE NAZ | NE TETRACHLOROSE B! D INE
PlA Residue 6.7 0.9
a

OCA Heaos L8] N0

0(A ResiOue - A 4.7 28.0

DCA Reslioue - 8 [ ) %0

OCA Resioue ~ B (ow) 4.7 40.0

Blank ND ) ND

[ ]

ND = not Cetected, with 8 cetectlon LImlt of | mg/g per lsomer. or 22 mQ/g
for the 22 tetrachlorophenarlne isomers and 650 my/g for the
aporoximately 650 tetrachlorobenzidine/semigine Isomers.
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St ¢ nol detected, with a detection 1isit of 8 01 ve/g pet PCD Joomer

COMPOUHD

Civ-biphenyle
Cla+biphenyle
Cly~biphenyln
Ci o~biphenyls
Chybiphenyle
C) g~biphenyls
Cly-Liphenyls
Cly=biphanyls
Clg~blphenyln

Clya-biphenyln

Total IMCOp

t Macovery

L ’
1.3 8,4 ~tatrachlorobiphenyl

A
AL

[ L]

ND
L 1]
L]
ND
MD

L1

[ 10}

b
iMl'L!

ND
Np
L1
L1H
L1

0.3

TOTAL CONCENTRMTION (.9/9)

‘e
sawLr
QUrLICATE
wo
[ 2R 1)
e n
10,9
nD
np
ND
L
wo
ND

1.4

143.1

DCA
OLI Alrs

NI
049
[ 1]
ND
[ 1]
L 1Y
wh
MO
ND
ND

2.4

NESULTE OF GC/MS AMALYSCE OF DICHLOROANILINL WASTIS FOR POLYCHLORNINATIL DIPHENYLS (PCheS

rCA
n sl

[ ] ]
18l
8.1k
1.%6
[ ]
LY
ND
ND
MD
ND

LI )

L1 )

M) THOG 6 )
MiLLAKD
N THLD 103
BLANE SAMPLE
ND Mo
[ 1+] c 9
ND 0 1i
ND L 1)
WD ND
|14 1%
13 ND
1o 1)
NO ND
ND [N+
L] LI N}
10.% 03

To determine the detection lumit for assch
chliorine closh, muitiply the pes 100omer detection liait by the aumter of 180mers IR Lhat Claee (sce Table | |}
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8
TABLE 1. SPIKE RECOVERIES FOR NATIVE PCAS IN DICHLOROANIL INL WASTE
% RECOVERY
A A
SARPLE SAMPLE
LOW SPIKE HIGH SPIKE
COMPOUND 10.2 ug/gl (0.4 uvg/q)
Cti-bipheny!s 55.7 19.0
107, 1 $1.3
61.1 38,17
C12-bipheny!s 69.3 57.)
120.6 120.7
Cti-biphenyts H 1.7
89,7 1.6
9.6 82.8
Cla-biphenyls 85.0 81.5%
86,4 812
89.2 95.4
CIS-biphenyls 89.9 89.5
88.6 9.t
86.0 9.7
Cl6-blipheny!s 92.5 92.6
95.0 88.!
C1Y-piphenyis 93.4 8%.2
Cid-biphenyls 106.7 81.9
C19-tiphenyls 102.7 86.6
Cli0-Diphenyls 85.4 11.3
3,3 .44 -Tetrachlioroblpheny!s~06 8s5.6 90.13

Y
Lists 1 recovery for each isomer spiked Into the waste,

MONS
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ANALYSES FOR: TCOOs

TCOFs
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RESULTS FOR BENCH' SCALE BURN PROJECT FOR TCDD's AND TCOF ‘s

fFollowling completion of the target compound aralysis the
samples were submitted for TCOD ang TCOF anulysis. The samples
were supjected to further cleanup prlor to their Bsnalysty by
GC/MS, The samples had Initiaily been spined with 2,.3,7,8-TC0D
and 2.3.7.8-TCDF pefore the start of sample preparastion,
Inttiaily the further cleanup Involved & scivent exchange to
hexane, The Batch 20 and Batch 21 samples were thern sutjected to
successive washes with water, concentrasted suifurle acig (until
the acid layer was clear). water, 201 potasslum hycroride ang
water

The hexane from Botchez 20 ond 21 was then corcentrateg, o icd and
applied to the head of & mixed phase columt consisting of (Lop to

pottom) 2 g of silica., 4 g of slliica plus 40% sulfuric aclg, | g
of sliica. 2 g ©f sllica plus 3I6% potassium hydioaide and | g of
silica, The column was eluted with 50 mL of herae ars  the
eluent wos collected and concentrated to 2 mi, The headne wac
tren applied to & column consisting of 2.5 g of Moe'm Bawic¢
alumina, The slumina was eluted Flrst with [0 rm. of o 21
methylene chlorfde in hexane $Ofution angd this Fra-tica wos
discarded. An  agditlional elution was made with 15 . of 502
meehylene chioride to elute the TCODs ang TCOFs frem the column,
This fractton was then concentrated to less thnan jJ mL  ang

subjccted to further cleanup ty the EPA Cotion D techrigue a'ong
with the remalnger of the sanpotes.

The Option D technlique Invpives pltacing the sample o thw head of
a column.contalning 181 Carbopack C on Cellite packes to & depth
of 2 cm in a 1.0 ecm 1.0. pipet. The column was then eiuteg witr
Il mL of hexane, I mL of & 1:| cyclohexane: methyiere chio-ige
mixture, | mL of 75:20:5 methylene chioride: methanol: benzene
and finglly 2 mL ©Of toluene. The toluene fraction hat 50 oL of
dodecane added to It ang was concentrated for anaglysis,

The GC/MS analyses were conducted using &8 Hewlett/Packard %987
GC/MS Instrument., A 30 m DB-5 capltilary column was uted for the
TCOD analyses. A 60 m SP2330 capflilary column was used for the
TCOF and 2,.3.:7.8=7COF specific analyses. The mass spectrometer
was oOperated in the selected fon monitoring mode analyzing for
lons characteristic of native (uniabeled) TCOD (m/z 257, 320,
322)., C~13 labeleg 2.3,7,8=TCO0 (m/2z 334), native TCOF (m/2 24},
304, 306), C=-13 1abeled 2,3,7,8-TCOF (m/z 318), and pentachloro-
angd hexachloro diphenylethers (m/z 342, 376).

The results of the snalyses are shown In Table |. Table | atlso
shows 8l pertinent QA/QC deta. Please note that (t Is Incorrect
to calculate splke recoverlies for Internal standard calculated
results a3 the internal standard corrects for recovery problems
due to losses In workup,
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Table 1.

. Sample

Batch &4,5.6 Composite

Batch 8,9 Composite
Batch
Batch 15
Batch
Batch 19

Composite splike |
(Calculated Levels)

Composite splke |

Composite spike 2
(Calculated levels)

Compos ite spike 2
Batch 20

Batch 20 High Sptke
Batch 21

Batch 21 Low Spike
A-sample

A-semple Low Splke
A-sample High Spike
B-sample

B-semple Duplicate
DCA Heads

PCA Resicoue

Mrthod Blank

e i - - -

ﬂg( ) Not detected (detection

13,14 Composite

t7.18 Composite

TCO0

ND(T.9)
ND(4.8)
ND(D.5)
ND(1.2)
ND(1. &)

ND(1.t}

ND{I1.6)

ND(1.8)

ND(6.6)

-

ND{2.6)
ND(1,6)
ND(2.3)
ND(1.0)
ND{(18)

23ve-
TCOO

- -

ND(T.9)
ND(a.8)
ND(D.5)
ND(1.2)
ND(Y. a4}

ND(T. 1)

7.8
NO(1.6)
17
ND(1.8)
2.6
ND{(O. t)
3.7
8.0
ND(D, 1)
ND(O. 11
ND(O.1)
ND(0.1)
ND(1.0)
1imit)

agded

4,5

19

TCOF

NG(7.8)
€.1

71

10
6.1

NO(0D.8)
8.5

ND(1.6)

ND(D.5)

20.8

-

20.4
20.0
ND(0.6)
11.8
ND(2.4)

MONS 220833

Resylts .of {Analysls for TCODs and TCDFs

2378~
TCOF

NG(OD. )
0.9
10.3
5.8

KO(L, €
19.4

ND(D.5)

1.5
8.8
8.7

NO(D. 1)
1.6
ND(0. 1)

1
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1. INTROGUCT ION

-

Tre of fgas from pench-scale pyrolysis of g dichlorosn!iine waste was collected
by MIC personnel tn a series of impingers, and the impinger contents and
associsted sampling apparatus were submitteg to the Davton Laboratory for
GC/m5 analyses for total tetrachlorophenazines. This report cetatls methods
for ang results of these analyses.

[1. SAMPLE PREPARATION METHOOS

Table | [lsts the samples recelved ang quality contro)l samples prepared in
conjunction with these analyses. The native spike somples were cestgneg

ta gemonstrate that the tetrachiorophensz?ines were recovered from each

matr ix, and the Dlanks were analyzed to show that the samples dld not become

cortaminated guring sample workup.

samc:les For this study fell basically into three cotegories:

8. Water samples. Including HCI| ang NaOH solutions.
b. Apparatus sanples, including the gas washing botties ang Tefion

tubing connector,
c. Crystais scraped from InsiCe & pipe (Batch 22 scrapings),

The sample preparation methods cesigned for each category are descr ibed
below,

MONS 220836



ABOEIT:SN

n:moo 1. EXTRACTION OF untn SANPLES

1. Place 250 sl sample Into seperatory funnel.

2. Solke with §} ug 3.3 4,4 '~tetrachloroblpheny|-a6 surrogate solke compound.
3. Extract with one 90 #nc two 60-mi portions of methytene chlorice,

4. Dry extract on sodium sulfate colum,

5. Concentrate extract to | m,, Excentiont HC! treap soluytlion extract was
concentrated to 15 al,

METHOD 2. EXTRACTION OF GLASSWARE mo TUBING FROM SAMPLING APPARATUS

1. Splke apparstus with | uvg 3,3 .44 ~tetrachliorobipheny1-06,

2. Rinse sampie oyt OF apparatus with 150 - 1000 sl methylene chlor Ige.
until ¢grystels are entirely dlssolved. Exception: Dlssolving of crystals
In HCI gas washing bottie was alded by sooition of 200 - 300 s disttiieg
delontzed witer., This woter was then extracted with methylene chlorige.

3. If water was used In wpthing out Crystels, Ory extract with sogium sutfate,

4. Concentrate extract to 1.0 s, Exception: Extract of HCI gas washing
bottie was concentrated to 20 al.

mnoo 3. SAMPLE PREPARATION METHOD FOR BATCM 22 SCRAPINGS

----- B T 7 T T

1. Welgh 0,) g sanple Into 10 ~ al volumetric Flask,
2. Dilute to merk with methylene chloride.
3. Prepore o 1110 ol lution of the above solution In methylene chloride.
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111, GC/MS ANALYSIS

L R

Samc.le extracts were snalvzeg for tetrachiorophenazines using the Instrument
conditions outlined In Table 2. Positives were loentifled by concurrence and
correct ratlo of the major ton pepks, Stencards of 1.2.6,7-tetrachlioro-
phenaz!ine were used to Callorate, ang all responses were normal tzed to the
Interndi stangardg. RecOverles of the deuterated splhe ano of the native
tetrachlorophenazine we-e calculated relattve to standards simulating 100

P avwlrv,

fv., RESULTS AND DISCUSSION

Resyults Of tne GC/mS sraiyses. given In Table 3. show that the aajority of
the tetrachlorophenazine was found In the H(C! gas washing bottle ang Its
contents. Recoverley of the 3.3 .44 -tetrachlorobiphenyl-06 Indicete that
guod extractlon efficlences were maintalned for the analysls In general, and
recoverles of the natlive terachlorophenazine spiked Into esch sanple matrix
show that these compounds 1n particuler were well recovered., The method
blanks furthermore Indicate that good lsboratory techniques prevented sanple
cross-contemination, A Summary of the offgas resulits is glven In Table 4.
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TABLE 1. SAWPLES PREPARED AND ANALYZED FOR OCA PYROLYSIS OFFGAS STUOY

SAMPLE IDENTIFICATION MIC SAMPLE QC SAmPLE
2% n{i, Trep Solutlon ¢
* ( 41 MCL Blenk .
Dayton Lab 41 HCL Blank .
0avion Lab 41 MCL + 4 ug/L phenazline splike .
10t NOOH Trap Solution .
MIC 101 NalH Blank .
Dayton Lab 10% NaDH Blank ¢
Oavion Lab 101 KaOH ¢+ 4 ug/L phenazine spike .
a4 Wasning Bottle .

oo Gas Washing Bottle .
Glassware Bilank .
Glassware ¢« | vg phenazine splke .
niC Teflon Tubing .
Dayton Lab Teflon Tubing +

| 9 pherazine spike .
Batch 22 Scrapings .
Batch 22 Scrapings (Ouplicate} o
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TABLE 2. GC/MS CONDITIONS FOR BENCH SCALE BURN ANALYSES

Irss rument ! HP $985A GC/MS system with S10S software
and 7920 alsc arlve for cdate storage

Column: 30m fusea sllica ceplilery column costed
with DB-5% liqulid phase (JeW) - connected
directly to source

Temperature program : holag at 50 C for 4 min.: program ot B C/min.
to 300 C: hold for guration of run,

Injeitor temoerature: 250 C
Transfer 1ine tempoerdture: 250 C
lect lon mO0e: splitiess
1on source temoerpture: 200 €
Mass spectrometer mode! selecteg ton monlitoring
lons monltorea: tetrachlorophenazines 316,318,320,283
interndi stengardg: . anthracene~dio
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TABLF ). MEULTE OF CGC/ME ANALYE]S OF OFFCAS BAMPLES TOR TETRACHLOROR NES

—_— e ¥ AECOVLRY_
Total 1,3,6,7 EE LI LR
Ietzachlorophenazines 1vgl Istrachlofophensying IETAACHLOMOR I PHENT L G0

4% NCI Tiop Boluthon 2.9% x jo° s’ w®
MIC 4% WCL Blank wut 13 138.3
Dayton Lab 4% NCY Slank No RS 1404
Dayton Lab 4% HCL . i, 0 187 3
*{ vg/L Phensiine #pike

308 WaOM Srap Bolutlon 4.8 nNg 139 ¢
HIC LO4 NaOH Blenk uo n§ 130.9
Dayton Lab L0V NeOM Blank ] " 162.2
Dayton Lab 183 NaOMW - 28,7 114
+4 yo/L phanssine oplhe
NC1 Ges Mashing BOttis .30 2 10 [+ »Q
NeOH Gas Weahing BDottle 1.2 ns 11,2
Gissavers Blank D ws 1e2.y
Glasavers ¢ 1 »9 phanasing

splke . .0 ,?
NiC Talflon Tubing 1.3% L] e 0
Deyton Lab Tallon Tubing - " % .4
I g phansiine spihe
Bateh 12 Screpings (3 1] (7] a®
Datch 32 Bcrepings |duplicetel M [ Y

*us o mot splhed with native tetrachiorophanasine,
bllo e ot Quantifiod. Semplo wes too high IR efgenices L0 be concentzered to I mi, 90 Wplho could not be onalyted,
“ub » pot deteceed, with o detoction (imit of 0.2 yg per tetrechiorphanating Lecmer, or 4.4 »g foi the tolel Of the 22 fscmere.

.ll * not applicable. Bample was diluted rether than satrecied, se spiline wap mot necesssry,

BASPLE LOG WMBLAS
1o04-06 20-01, JeBd=07-0)-04, $-04-07-7%-02
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TABLE 4, SUMMARY OF TETRACHLOROPHENAZINES DETECTED IN OFF-GAS SamPLES

SAHPLE 1.0,

P L L L T L T R --a

HCL Gas washing Botttie

41 HCL Trap Solhution

Nalm Gas Washing Bottle

101 Nad+ Trap Solutton

Teflon Tube Connector

Batcn 22 Scrapings

TOTAL T[TRACNLmNAZ INE (ug!}

-----------------------------

3.99 x 10

.2

18.0

1.3%

TOTAL 1.3 x 10 w

n 1) mg
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