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Table 1 LC/MS/MS conditions
LC conditions
Instrument : AQUITY UPLC (Waters)
Column : L-column2 ODS(2. Imm idX150mm, 2y m)

Column temp.
Mobile Phase
Gradient :

Flow rate :
Injection volume :

1 40°C
© A:2mmol/L Ammonium Acetate BiAcetonitrile

0—10min A:45—40 B:55 —60
10—50min A:40—36 B:60 —64
50—51min A:36—1 B:64 —99
51—56min A:1—1 B:99 —99
56—56. bmin A:1—45 B:99 —55
0. 20mL/min

10pul

linear gradient
linear gradient
linear gradient

linear gradient

MS conditions
Instrument
Tonization Mode :
Monitor Ton (m/z)

Capillary voltage :
Cone voltage :
Source temp :
Desolvation temp :
Cone gas flow :
Desolvation gas flow :
Collision Energy :
LM Resolution 1 :
HM Resolution 1 :
LM Resolution 2 :
HM Resolution 2 :
Ton Energyl

Ton Energy2

© XEVO TQ(Waters)

ESI-Negative-SRM

: HBCD  639.2>79.3
: HBCD-Cy,  639.2>79.3
: HBCD-d)5  658. 1>79.3

(Cleanup spike)
(Syringe spike)
0. 5kV
16V
110C
400°C
50L/Hr
TOOL/Hr
12eV
1.0
14. 65
1.0
14. 84
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c 1.5
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Table 2-1 Concentration of total HBCD in
river water
Point Sampling Sampling Concentration
NO. point season (ng/L)
1 Gunkou br. 2009: st(lmmel" <1
2009:winter <1
9 Tokura br. 2009 summer 2
2009:winter <1
3 Nakazono br. 20097 summer 7
2009:winter <1
4 Kanzaki br. 2009 : summer 2
(right bank) 2009:winter <1
4 Kanzaki br. 2009 : summer 4
(center) 2009:winter <1
4 Kanzaki br. 2009 : summer 37
(left bank) 2009:winter <1
5 Sandaoo br. 2009 summer 2
2009:winter <1
6 Koubu br. 2009 summer <1
2009:winter <1
7 Ttaba br. 2010: summer <1
2010:winter not analyzed
8 kamishou br. 2010 summer <
2010:winter not analyzed
9 Kakogawa br. 2010: SL.lmmer <
2010:winter not analyzed
10 Tanigawa br. 20]01s1.1mmer <1
2010:winter <1
1 Tidorioo br. 20102 summer <
2010:winter <1
12 Komiya br. 2010: sn.Jmmer <1
2010:winter not analyzed
13 0uji br. 2011: snljmmer <1
2011:winter <1
14 Sakoshi br. 2011:summer <1
2011:winter <1
15 Ushio br. 2011:summer <1
2011:winter <1
16 Wakita br. 2011:summer <1
2011:winter <1

IDL : 0.3ng/L, MDL: 1ng/L



FEZEmL TBY, ZTNENRBKHE (K87 ng/L)

9 <2.2~73 ng/LY TH 7=, £7=, 2007~2012

BT CTA BT FEM L-HEERICLD &,
)11 T<0. 4~79ng/L TH-7- 7.

Table 2-2 Comparison with a water survey

result of the whole country

Sampling area
(The number of sampling
spoLS)

Concentration

(ng/L)

Note

Nagoya city(20spots) <0.76~79 7)

Japan (47spots) <2.2~T3 6)

Hyogo Nol3~16(4spots) <1 This study (2011)

Hyogo No7~12(6spots) <1 This study (2010)

Hyogo Nol~6 (6spots) {1~37 This study (2009)
Japan (20spots) <87 5)

(2) JE'E - EF# T 480ng/kg-dry, WH#ET
260ng/kg—dry, #1#& T 8lng/kg—dry 73 & Hi5 M T
ZANR O Tz, REOEE AR R & o lREkx
Table 3-2 D & 350 T 5. BHEE 1S REI /2
ZIT->THY, 2003 HF(2 15 #8941 H05
85,000~ 140, 000ng/kg-dry® %, 2011 4F|Z 62 Hii sk
t 27 K K72 5 13~60, 000ng/kg-dry® %, 2012 4
(2 63 HiS T 39 BiRA S 380~75, 000ng/kg—dry

Table 3-1  Concentration of total HBCD in
river sediment
Point Sampling Sampling Concentration
NO. point season (ng/kg—dry)
1 Kakogawa br. 2010: summer <2
2 Tidorioo br. 2010 summer <2
3 Komiya br. 2010: summer 50
4 Ouji br. 2011: summer 480
5 Sakoshi br. 2011 summer <2
6 Ushio br. 2011:summer 81
7 Wakita br. 2011 summer 260

IDL : 0. 6ng/kg—dry, MDL : 2ng/kg-dry

Table 3-2

survey result of the whole country

Comparison with a sediment

Sampling area
(The number of sampling
spots)

Concentration

(ng/kg-dry) Note

Nagoya city(20spots) <1900~58000  7)

Japan (63spots) <350~75000 9)

Japan (62spots) <1200~60000  6)

Hyogo No4~T7 (4spots) <2~480 This study (2011)
Hyogo Nol~3(3spots) <2~50 This study (2010)
Japan (15spots) <23000~140000 5)
Kita-kyushu city <23000 8)
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PR LEZEBEILTWS. £, 4 ERHNE
M L7=4 i BTN OWIE L O T EETORA
TlE, <1900~58, 000ng/kg—dry & M H L 7= & #is&
DLTWA.
(3) K& 2011 FOLAZFRAE CTHIR F(7=>D 1)
T LB 2 B o HBCD (110pg/m®) A3 S hui= 7=
W (Table 4-1), M F OfkGEIHAE & JEL OBREE
REEZIT R o2, MR 2. o0&
(2B % HBCD BRBEFRZE C/ond (Fig. 3, Table5) .
2%, EWNTITEREEE N 2012 FIC2E 36 S
AL TEY, <0.8~440 pg/m* Th-o7- Y
(Table 4-2)

Table 4-1 Concentration of total HBCD
in atmosphere
Point Sampling Sampling Concentration
NO. city season (pg/m’)
A Sanda city 2009-51.1mmer 1.1
2009:winter 2.6
. 2009 summer 1.9
B Ttami city X
2009:winter <0.1
C Amagasaki city 200925L‘1mmer 2.4
2009:winter <0.1
D Katou city ZOIOZst‘lmmer 1
2010:winter 2.5
E Kakogawa city 2010~sl‘1mmer 5'/%
2010:winter 1.6
. 2011:summer 9.3
F Tatsuno city X
2011:winter 110
. . . 2012 summer 3.3
G Sumoto city K
2012:winter 7.4

IDL : 0. 03pg/m®. MDL : 0. 1pg/m®

Table 4-2

survey result of the whole country

Comparison with a atmosphere

Sampling area
(The number of sampling
spots)

Concentration

(pg/m’) Note

Japan (36spots) €0. 8~440 9)

Hyogo (F, G) 3.3~110 This study (2011)
Hyogo (D, E) 1~5.4 This study (2010)
Hyogo (A, B, C) <0.1~2.6 This study (2009)
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Table 5 Concentration of HBCD in Tatsuno
city (Point F)

; Total
Sampling Sampling Concentration(pg/m®) l-(l)BCaD
time eriod .
P o B y (pg/m’)
2011 8/3~8/10 6.0 1.0 2.3 9.3
12/13~12/20 61 18 35 110
019 6/15~6/22 69 10 8.1 87
11/29~12/6 70 16 29 120
2013 8/23~8/25 63 9.1 14 86
9/16~9/17 3.3 ND 0.82 1.1

2014
12/17~12/18 ND ND ND ND
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Table 6 ¥ HBCD J&FE & BB &

Concentration .
in the food The food intake Total

(ng/g) (g/day) (ng/day)

Flesh and meat 0.86 83.6 72

Milk kinds 0.261 122.7 32
Egg kinds 0.011 34.8 0.38
0ils and fats 0.81 10.1 8.18
Grains 0.18 433.9 78.1
Fruit kinds 0.022 105. 7 2.3
Vegetables 0.018 266. 5 4.8
Total 198
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Abstract

Hexabromocyclododecane (HBCD) is one of the
brominated flame retardants used for flame retarder
for housing, interior fabric and car fabric. HBCD
was added to Annex A (extinction) of the Stockholm
Convention on Persistent Organic Pollutants in 2013,
and was designated as Class I Specified Chemical
Substance in 2014 because of its characteristics of
low degradability and high accumulation. The
environmental concentration of HBCD (water,
sediment, atmosphere) in Hyogo prefecture has been
investigated since 2009. We found that it isn't the
situation that we worry about health influence in
particular. We'll report on the survey result and the

risk evaluation.



