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Method 1 Analysis flow Highly chlorinated PCBs (Chlorine number: 4 or more)

(1) Weigh pigment (e.g., 2 g) and put it into a glass vessel

(e.g., conical flask with glass stopper).
@ass VeSSD (2) Add about 40 volumes (e.g., 80 mL) of concentrated
2gofpigment— 5 sulfuric acid (e.g., 98% sulfuric acid) to the pigment
gomLof ___ | sample and dissolve it completely (e.g., shake, stir, or
concentrated sulfuric acid ultrasonicate it appropriately for up to about 60 minutes,
~ Dissolution _ check dissolution visually, and further shake, stir, or
SO:Lgész:aeE:i"r_s“L””g for 60 minutes) ultrasonicate it for about 5 minutes. Exercise caution,
since some pigment products contain insoluble

Extraction ingredients such as extenders.)
(6.g.- Shaking or stirring for 60 minutes) (3) Add 40 volumes (e.g., 80 mL) of n-hexane and extract
. sulfuric acid layer (e.g., shake or stir the solution

| Standing, separation and collection | ) .
appropriately for about 60 minutes).
@ (4) Allow to stand, check layers separate, and collect the n-
hexane solution from the n-hexane layer (e.g., 40 mL).
v (5) Measure the volume of the collected n-hexane solution

Measurement of volume of

collected n-hexane and pass the solution through a column packed with
Sodium sulfate sodlum su_lfate anhydrous (e.g., 10 g) for clean up of
anhydrous (10 g) v sulfuric acid.
| Clean up of sulfuric acid | (6) Wash the column with n-hexane, and add the washing
solution to the n-hexane eluate to concentrate (e.qg.,
Concentration/Making up a constant after concentrating to about 10 mL so as not to
volume (e.g.: 20 mL)

evaporate to dryness, make up a constant volume to 20
i mL and use this solution as an analysis sample.)

GC-MS (7) Perform measurement with the concentrated n-hexane
extract solution by GC-MS (e.g., perform quantitative
analysis by absolute calibration method).




Method 2 Analysis flow

<G|GSS vessD

2 g of pigment ——»
80 mL of n-hexane ——»

Dispersion
(e.g.: ultrasonication)

80 mL of >
concentrated sulfuric acid

Dissolution (shaking,
ultrasonication, or stirring)

rI

Standing, separation
and collection

C Hexane layer D

Measurement of volume
of collected n-hexane

Sodium sulfate —p
anhydrous (10 g) \[

Clean up of sulfuric acid

:

Concentration/Making up a constant
volume (e.g.: 20 mL)

GC-MS

Low-chlorinated PCBs (Chlorine number: 3 or less)

(1) Weigh pigment (e.g., 2 g) and put it into a glass vessel
(e.g., conical flask with glass stopper).

(2) Add 80 mL of n-hexane to disperse (e.g., ultrasonicate the
solution for about 15 minutes, while shaking or stirring
appropriately.)

(3) Add about 40 volumes (e.g., 80 mL) of concentrated sulfuric
acid (e.g., 98% sulfuric acid) to the pigment sample and
dissolve it completely (e.g., shake, stir, or ultrasonicate it
appropriately for up to about 60 minutes, check dissolution
visually, and further shake, stir, or ultrasonicate it for about 5
minutes. Exercise caution, since some pigment products
contain insoluble ingredients such as extenders.)

(4) Allow to stand, check layers separate, and collect the n-
hexane solution (e.g., 40 mL) from the n-hexane layer.

(5) Measure the volume of the collected n-hexane solution and
pass the solution through a column packed with sodium
sulfate anhydrous (e.g., 10 g) for clean up of sulfuric acid .

(6) Wash the column with n-hexane, and add the washing
solution to the n-hexane eluate to concentrate (e.g., after
concentrating to about 10 mL so as not to evaporate to
dryness, make up a constant volume to 20 mL and use this
solution as an analysis sample. Caution is required, since
analysis values will decrease, when the solution is
evaporated to dryness. )

(7) Perform measurement with the concentrated n-hexane
extract solution by GC-MS (e.g., perform quantitative
analysis by absolute calibration method).
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CEMNOHEBZHMALTWNARDESIGT—A

[E%]

-EHEER S EXEF1~ 2R DEE CCEMEALTILNS,
- Lttd, BLEICDOWNTaAVMA— L TESILG TlE L, 8L&E R IR AFMBLBRIN TLVELY,
-BEAOVR DD TRIEFZRIIXDEBY THS,

[ HTHEE]
Lot CHY1215 CHY1356 CHY1428 CHY1587
SHTE 378 41.8 27.6 23.7
[E1EH50)

BEAOYET DR HTEBIEN23.7~41.8ppmEE O ITHRBLTEY. NS YFHLKREL,

- L TR EEFEBTEANGICHE BB ARLERTELALDD TEOYR T THILT Do
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BHTEAZRELTWWARDLIGT—X
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SHARRAERTHAHREELD HEHELFIEERETH S,

‘PCBIREIX2ZHETHY . BIED (o DEL /IS EIXFE R,

BlIEDANZALIE,. RERIBTOOTZILIEDRIREEZEZoNSD . HEFHLDOHEEA.
EIRERE BAHETIEEL,

‘PCBEIAEZMMA LA, MBEDOBHZAETIRFAMTHY . RERMZEASLICLDIRE
I25Z5%E. JRIEEZHEBREIZIBEA TN,

"DTRERIIRDEEYTH D,

[P #HT#ER]
Lot BS237 | BS238 | BS239 | BS240 | BS241 | BS242 | BS243 | BS244
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2\ =+ —
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30 | 0.9 21 39 3.5 5
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mBZx—TEITR IO AEEFHZFT—FICEELTWWSARDT—X
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BL. IEOEEEX(ICOVTITE OADEENE-THY . P HBIEDHEE L. N\TYTEEVLVORIBOHL

[HHr#ER]

D @) © @ ® ® @ min Max X S
5.3 4.3 5.8 6.9 6.8 7.3 3.4 5.4 3.4 9.7 5.7 1.3
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55 3 SEE T )£-|-5s=12.4
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[ HTHER]

4 smpEa min | Max n X s

. 1.7 4.7 8 3.6 1.0
38 2 X+6S:9.6
= X+5s=86
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0 I i I \ X+3S:66

~1.6 ~2.6 ~3.6 ~46 ~bH6 X+ZS:56
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"R EIREATEINEINDHIBRIFIESEICH LN ERZET,
RERMICIIERORETEAH. RERIODAHICEDVTROLNEIRELD
TIH. ET L. BEDEH. THHLERERMOIHEERENSEETIEOMMNGESEHE
FCRICEEINTWSEEZAINEOINDWEELERIZHLIEEDLNET,

- ZNHBAEICEASELIZEGRIZEWVWT, BICZEOMIEMNLGHIBROEBRELT,
WIKEBRRD DD EH

(i) X+ 65 <50ppm(E#E{E)

(i) X +3s<HHHNEEBD=6H D _ERIE=25ppm
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CNFETRLESZHEFRASNSERWNEREDNET,
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BIZ XA TV EERIPY12T., 2 MBI DOPCBEE S fMICBAELRELH DI —R
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[ HTHER]
B () _ HREE
X% |coupling) HSHTE ppm min |Max| X HEE | Of=HD
& LR{E
I Pt [289(333(246|34.7| 304 | 329|331 (275|246 |347]| 32 50 —
I Q£ |149|172|122|183| 135 | 97 | 15 | 11.8| 9.7 [183| 13 50 25
Il Rz |83|77 48|98 | 71 | 71 | 113 | 89 | 48 [11.3] 8.1 50 25
&L
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=>X5 1 2090 Eo 1 RS froayksd) KA I ERAH (200vhE)
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SEZ(2) T HYELTERTAEDAN=XLIZDLVT (3/13)

T/7V . FIT—ILAS
Pigment Red 215l
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Cl Cl HO \ H@
. HCI, NaNo, —o 4 O
(& 771E) N/
m L iz & )

2,5-V°9AA7 =YY /
NaOH / 709 RIS
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BE (b= R IHI1)




BE (bR IsHI2)

ATV EZVRAVER
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£%E(2) FHYELTERTHEDAD=ZZLIZDUNT (4/13)

Cl

' 30 /\‘\ AR
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—— N N\
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2iE (B e 513)

207> %

Pigment Blue 150D

0]

/ H,N

4 @QO + CuCl + 12 >:O
HaN HARE

{

E)ITUBTUOEZDL
tT7IIIAEY

180-200°C
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N
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| N
=
N—Qu—
E —
| N
N 72 N

==

\+ 14 2/3NH, + 12C0,+ NH,Cl + 1/6N, /




FE (b= R IH14)

CN
@i + CucCl
CN

180-200°C

SEZ(2) A HYELTERTAEDAN=XLIZDLVT (6/13)
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SEZ(2) A HYELTERTAEDAN=XLIZDLNT (7/13)

230V 7= %
Pigment Green 7Dl

~

Cl cl
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NN =N
N cl
5 —
N——Cu—N
i —
N cl
7 —N
Cl
cl cl
cl -

/

Pigment Green 7
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# & (b= R It516)

JAOVTF =%

g Pigment Green 36 M5l
NI \N =N
N_; _N = / . \

Br

Pigment Blue 15 ?T::ﬂf,

A ‘ J LA
ke s

/

\
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Br

L
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STYZYLLE

SZ(2) FAYMELTERTAEDAN=XLIZDLNT (11/13)

BIEICRDSEHHR(ZN)

STV LD R

H3PO, Ar—H

CuCl Ar—Cl

HBF, Ar-F

CuBr Ar—Br

Kl Ar—1

CuCN Ar—CN

Hzo AI"OH
TN=5 - \vIR RS Ar—Ar
STy TIG H 0 EE
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SE(2) TYMELTEERTBIEDAD=XLIZDULNT (12/13)

BEICRLSEBR/ER(TD2) Biphenyl & Rk

O L=

(I)

Ullmann type
» 2R

O+
e +

\ T\—T 1392 R (Gomberg-Bachmann reaction)

@ (Pd)
R ra)
O \

al




SZ(2) FAYMELTERTAEDAN=XLIZDLNT (13/13)

BIEICRDBETR|R(ED3)

PCBEIE D J)L—F

DTV LIED
IEREM, XII/KEEH

OO0

SO0 tEUHMG

Cln In

m NYVACEy EVACYY k490117

(Gomberg-Bachmann reaction)
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