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 E  RACPHMAR (brominated flame retardants, BFRs) f&—JSPE AR E O 8 B9 BELBA R, VS Tl B3
FIBE Sz N A & R R RS DA R U 0 A e i R v AR R IE R L Tk g R B E N
ffi [, /& BFRs ARBFE M R ER G IEAK fE 58 58 8 BFRs 76 % IR EE b i g R4 ), 5 BERs 7E % 4
IO o 14 e B 3 L 28 A B R (KLU BFRs 5 %8 P R P 19 75 QLR AiE 5 2% R IR, 52 381 ol B 28 1Y) G 1. A 3
N UL AE S A BRI ] P %8 INFREE T BFRs BURIFSEAE T I0 S A0, X b SRR 7 ik 1 22 S5t BP0 T 95 1) 3 PR BR 855
Bl SR R S /NG B SRR A W A I, LR TR SR B RE TS 7 B RTRO I ST R s 2
TR BARI S IR /N B sk, BRI AR (R FERCR =, 78 H T iR oh e 2 T s ik %
B2 PR IR 2 P AR 2 A SR SRR A G T 2 2 R SR A L B s W R SRR IO o, B AR 0 3l 7
AR IR AR B Pk A6 P RE AR — LU ¥ &M e 1 (IR IR BFRs B VRBE 2K o IR T, I -tV o = R 2R
HIREETFB, BARBCREAR (A Z T REBUE M G 1H, RE i R AU T 20 4 3h. B a3k E O U =
PHFAEE T BFRs (1 F BT ML X > —  {H4F XT38 BFRs (T8 A BF T30 AHE 4 18], 17 I3 X T 28 25 SRR 28
) 2 B I E . Rt , AR SCREER %S N ERE 1 BFRs SRAETFBRR 7E LRI B Z R0 28 HARL AW i [R5 Wil iy
[, 42 =5 %) T BFRs fL & YRR IF 8 3 228 A5 KA R I ECE S FT i oT , DU 3R L = 9 38
Birh BFRs WA 5 T BAR S %
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Sampling methods for legacy and novel brominated
flame retardants in indoor environment
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Abstract: Brominated Flame Retardants ( BFRs) are a series of stable and outstanding flame
retardants and have been used in large quantities worldwide in manufacturing processes of human
daily uses, electronics and textiles. These products are mostly used in indoor environment thus

become main human exposure sources. So far, legacy and novel BFRs have been frequently detected
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in indoor environment with levels higher than those in outdoor environment. As a result,
contamination characteristics and human exposure risks of BFRs in indoor environment are gaining
increasing concerns. This study summaries studies in recent years to compare their sampling methods
and evaluate the suitable conditions. As for indoor air, passive sampling and low-volume active
sampling are both widely used. Passive sampling takes more time and has been adopted more
frequently in the indoor environment of comparatively low BFR concentrations. Low-volume active
sampling is less flexible but with good efficiency, and it is deployed more often in the indoor
environment of comparatively high BFR concentrations in the literature. Sampling methods for indoor
dust usually take vacuum cleaners and brushes. Despite of frequent application and high efficiency,
vacuum cleaners may strongly remobilize precipitated dust, thus possibly lead to underestimated
levels of low-brominated compounds, which are of higher volatility. Although with relatively low
efficiency, brushes are often used to sample elevated surfaces with amounted dust without strongly
remobilizing fine particles. For now, China has become one of the largest regions for studies on
contamination characteristics of BFRs in indoor environment, but more researches on novel BFRs in
indoor environment are needed to promote monitoring of multiple matrices for indoor air and dust.
Therefore, this study proposes outlooks that methods of indoor sampling should focus on improving
selectivity on BFR sampling while pursuing simultaneously monitoring multi-classes compounds and
more researches are also encouraged for paired indoor air and /dust samples, in expect to share
fundamental ideas for study methodologies on BFRs in indoor environment in China.

Keywords : BFRs, indoor air, indoor dust, sampling method, contamination characteristics.

TRACBHIEF] ( brominated flame retardants, BFRs) J&—28 0 F 450 b & 2R A F A HL T3 in
F Fe i 431 A R H R ) 22— D RE SRS ST s A XERAE | B AR R AR e S PR A
AL T KNG K AE WIS SE 2R GE | Sy ik A 4 R 2 (1% 15 4 6] 6] BFRs P22 R 2R RY R4 %
A%, BT LAy s AL s g R R R R A = R S WS i A BFRs AR R W T DL OS IR R T b
( hexabromocyclododecanes, HBCDs ) . 235 B ZX Mk ( polybrominated diphenyl ethers, PBDEs ) F1 22 I X 7%
( polybrominated biphenyls, PBBs) ; JZ i i BERs I DL PU7R XL} A ( tetrabromobisphenol-A , TBBPA) 12, 4,
6-— V5K (2,4, 6-tribromophenol , TBP ) &5 J A 35 ; = SR AL BFRs FEA ALK 00 TR A T0IR
KU A BRI T 57 R4 L, TS P (9 BFRs 874 FE 5 33 1, 2005 4F S B4F 311000 I, %1
2008 4341 A EE4FE410000 1 AL SE Y PBDES 4B 47515 B A4 40000 i KA ATIT R
PBDEs HA B R AMRFISR AN B B, 3 AR B P9 o0 i T Hebe i pl 46 % B #ED  Tetra-BDEs &
hepta-BDEs 733l /& penta-#il octa-BDEs A= 7 i # i 1 il 79, ZE T8 &% PBDEs IR G4 097 it vh iz 47
TE, T HBA REE R AL AR SR 7 R 55 07 TS0, 7 2004 45 1 WCRE 4 3UA% 1k AR P Ffd
2009 4F AN BEaF /R BE AN 29 . 2008 AR - 1R 2R 1k - IR IR ik ( deca-BDE, BDE-209 ) 7E HL ¥ Fll
HLBE A Y A . 2000—2013 4, 56 [ 3% A2 45 1k 2B 7= Ak 1 BDE-209.2007 4, [5 M 25 1k il
penta-Fl octa-BDEs FF i,/ 48 1) HBCDs 1737 5K i 12 i 14 o, 12 2012 4F 3% [ HBCDs [194F-31 2%
AR E] 22000 W SR, HBCDs AUFRIE 5 AR E KRR R DL T 2012 4R BT I RF AME
HHLIG 4 ( persistent organic compounds, POPs) ,2013 4451 A (Tl Rf /REE N2 .

XA 5 T, — &4 357 8V AL BH B4 77 ( novel BFRs, NBFRs) 345 75 /R 78 ( hexabromobenzene ,
HBB) 7% — K %5 ( decabromodiphenyl ethane , DBDPE) | FL.i% H 2 ( pentabromotoluene , PBT) Fl T £ 7
( pentabromoethylbenzene , PBEB) “5 I 44 12 (i FH' ) 2009 4FX%F 43k NBFRs HIAE N F Gl E &1k 3
T 180000 M"Y H AT & 2008—2014 W A], 2-2 KoL FE-2 3,4, 5-PUIR AR ER ( 2-ethylhexyl-2,3 4,
5-tetrabromobenzoate , EHTBB ) DL} X ( 2-2 &-1-C 3% ) DU JR 48 & — H iR ( bis ( 2-ethyl-1-hexyl )
tetrabromophthalate , BEHTBP ) 7£ M /R ¥ 30 7 A0 A 1 Wk 5 S B0 B 8 1 b THBa 3, 78 3—6 A 1R i) [R] P 1%
T 1 AES R, A 2004 4EFF G PBDEs 7638 EAS ] 2 BT (A5 )M DL ORHE ) AP Ik K
SRR #2008 AFE4 T 1000 pg - m°—2014 4F 100 pg-m > LAF) , ifi NBFRs A9 KMk K F 16
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2005—2014 4F3 [a] 21 52 B4 K A8 3 (2004 4F 200 pg-m ™ —2014 4E31 500 pg-m™) , HELEIL AT M
4 LT P ST T PBDEs AR BE K E B % NBFRs 7528 Ab g A0 kR el g
A RE U T R T R A S ) R Al A A e b DX A I B AR T NBFRs (3K RS BB AT
HE 27 Bk M 2 B e

H i3 1 H i BFRs 2 LATR)ZBUR 22 i JE b 228 G 10 7 X0 7 Tolk ™= S A A i F s
HE NS CA BERs SWTBHURA R 0. C A A9 R0, R E P ies R fRLF DL s
Fp Sl At B 1T B S5 48 BFRs Al NBFRs 22 A9 BEHOR IR 53X 80 BFRs ANMUTEE N2 SR AP AE,
EE N KA 2R > SN 43S H BFRs & B85 TR/ P K, AfEAE] 1—
3R A PBDEs 7E i L% N A S B EE N 33 pgem” HFEESNULTH 1.1 pg-m™ ™ fHH
HIOW T2 N EREE A 0 A IR AC A 5T v, 6 o R SR S5 T BRI I ) B ARL B 0 45 57, X 45 EL AR IRl 98 v 2
PIEREEAY BFRs ¢ B /KA1 K 58K AN H 2 . (Rl v T4 C BFRs 1 [ fIRJRAY BFRs #5461 % X 45 1]
Fisf W0 2= P P PO [RIB MY BFRs i R BRAR.

ARLERI R T IEAR 3 N2 SRR AR P A AT R RO RE R 45 T B, BRI 1R EE T Box) I 45 41
FIURUBS PPART A 52 It 1 SR AR D7 v PT RE Y JR o JEL .

1 ERNZSr BFRs BX&E 7% (Sampling methods for BFRs in indoor air)

FE N ARFEZXTZE RS BFRs W B K719 W A1 BERs. 1A AR 1 22 55 i S JRUS: 371t 1)
IR B B NS SRR IR IEHOR  WORIE B JE R B sh Ml sh R 4L T B F2 50
KR AR AR AR 7 2 AT AR 25 A R/ N TR 45

F VIR T 3K 5 4F 3 N2 BFRs BYRA A5, R 9 e 57k [ b [, 8 Tk [ k36, 10 Tk A
RPN N A X . AR T-BORE 27 HFE A 14TR T8 R AT B, 13 TRBFSE R T 8k 3h %
FETFBE, Fsh Ml sl Rt TBeaB gt H A N 45X BERs Wil BT 32 % FH. N HARME S Y15k F | 8 TRFFEAL
WL T PBDEs, 16 TAF5E [R5 T PBDEs \NBFRs 5§ HBCDs , i+ NBFRs BYFRIE T B TAb3E (£
SR SR E BT E 2 25 NBFRs (9408 BT 2 30, Cao 253" X6 Vi) g 2 N 4D Uk
) L3 B9 BFRs #EAT W55, 0 & B E N AN 22 % A K (£ N X PBDEs 156.2 pg-m™, Y NBFRs
119.5 pg-m™, %4 Y PBDEs 138.0 pg-m™ ;X NBFRs 155.8 pg-m™’, FF{H ) , i} Ding 25" [R] i X6 )4 %8 N
Ahzs S R i) PBDEs LA X DBDPE # 43 iff 55, & Bl BFRs 7£ &= N 25 S A9 1 (E ¥ & (X PBDEs
68.5 pg-m™* ,DBDPE 74.9 pg-m )k T % 4 ( X PBDEs 404 pg-m~ ,DBDPE 127 pg-m™) L M [E 4M )
HIE e B A0 A e R ST SR 2 BFRs 78 [ o A D G AR BR BFRs LASM  BFSE
T 22 b i [ st A 0 E At AR RELA 700 B, s 20 G G BELR 55143 52 % ( dechloraneplus , DPs) % DL K A5
HUBEBR R ( organophosphorus esters, OPEs) 129 39 A SO 2 A SR ST B — a2 —.

B REEHR H B 22 0 T2 N IREE 2 S0 BFRs WK B9 W, 7T AR i BFRs B H 38
XA FE A B A T B Bl SR R i SR FH SR B T 1L TR ( polyurethane foam, PUF) #1EN BFRs I & £
[t , EfE IR AR 2 R AUS FUBUR AS 9 BFRs, S BZs 0 BFRs A B AS HRE A A5 T 5 01 9 3
SRAEEHARAL S T PBDEs 7EdL3EZE N IMA TS BB I8 87—550 ng-h™' ™ 7EFRBE IR EE o i 2 ik 5]
4000 ng-h™" M FEET ST R IR B B N 2 SR R, B PUF #3h R FEZR 45 21 A9 NBFRs (99 /K 7
(13.2—6270 pg-m™) & PBDEs(2.2—353 pg-m ™) & i 20—100 £,

FEMLEERE & A5 & BUAE PUF B2k XAD-4 SURURY A 1T DL 2 82 5 PUF #0H% & PR KA Bl
W E R AR T A SCRBEARBE, DO 4R 5 TR 5 Ye ) G ) s R B, PUF A LUAY
YRR AA T XAD-4 B0k BFRs SR 209 & & A it , R A 58 FH B 25 458 PUF 1R
XAD-4 B9 R AA WF 55 A6 PUF L 06 FH 590 00 & 45 A ARG, 40 Okeme %51°) SR 3 — Y 3L 1 S0t
( polydimethylsiloxane , PDMS ) XJ H R AR AR 61 75 48 , (E HCAS I vk B8 AUA M A% 8 07 v () — 2. 16 A
WA IR AR, B L XAD-2 SEURME R A S EA TR AE , T A 5 S0 I BR 5 25 11 JC A6 s+ {HL Fly
TSI RAERS & HERCRAL, BN R A — A (1—3 A H) ™ Jeik i S B H 128 4k, HL
SRAE BT T8 o B B R 5 4B TR 2 381] 2 A5 L 3 o R AR B 4 R I 0 3 4 R[] 2 PN PR (] (1
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JEE A SRR AR AR 14 H AT O o 3 R e M AR TR [, DG T2 92 P BFRs i1 40 A B, SR FH )
T EARG —  BE 2Z [ 10T FetE AR 85 A Ding 26 R PUF S8 SR AEZR A A T 2 M 4h25 S NBFRs
F1 PBDEs AW K-, R I M2 S VR B TR N2 R, — 7 T A] B 2 40 Tl R IR 152 {H 55
— 7 NI TG & AR, BBl RAE RS AE 2 N MR SCR AR AT BB A R R 22 5 M LATE6ff
HEAT A

FEXS TR B RAE R AR /N 3 19 32 2 R AR R 45 50 T R AT 42 5 TR R B0OR, B8 S i
BFRs % PN 25 SR B /KT 0 6 01 S 1% I 722 A R AiE. A% G2 19 F2 3l RAEBOR — ORI 1T PUF A XAD-2 JEDBHE
FEBAA YN B AT TR ) B 55 27 4 98 B ( glass fiber filter, GFF) A7 Y £F 4 U8 X ( quartz
fiber filter, QFF ) # i Wik A L &4, LIAE N GFF-PUF (XAD-2) BIE R M7 RAE. h TIZIA R BA %
RO RBAS X 4325 SR il v A SRR RIUSORE AF 9 20 23 S5 8 1, © 88 12 1 F T 81 % BFRs 134 KA
BESLRAE TAEH ) (BAEZE NIRRT — A 10 Lomin™' LUF . — B0 55, 0T LUK % DY 3085
FR R /INEA T I B BB, Voojta 25> FERIF ST X 5K B PSRBT R 42 £ SR A (30 m-h™") | i AE/NGs
)R T /NGB O SRAR R (2.3 m™h" ) /NG i 2 8l RAEH R 5 R 2 0 (A PUF R 5
RF A 5 DL AE R i R TR K PUF FE A RST — K (B4R 11 em, JE
25 mm) , A ZA> PUF £ 816 /D it 3 3 RAEEARBUN, T i PUF 28 Bt/ S RS J /N (AR
5.5 em, JEJE 50 mm) H— AR REC H/ER T 22K 2 4~ PUF A B> >,

MEFT R P RE ,  THEARRE SRR3R S SlRBEE AN N FH 3 T BAT AN [R] 46
TP SRR AR DR AEARBU IR a5, B 22 Mgl i FH 48 = (BERs VK BE 1 &= N RS v, i vl T A
J ST ML A R SR N Y A T B R ABE B R T 2 T BFRs VR AR B A NI, K
JET IpoaE S g e O A S T On R A 7 A TR A B A N A A I & B T
J& PBDEs Fll NBFRs {8 ZOR V. H b A 57 R F £ R BT 2 P 28 S Uk 49 T 80217 1) BFRs 847
W, 5 A st Ry St Yo A 2 5 RS 1A T PA 1 O A 4 K 2 BRI GFF—PUF 4T RAE B 5% A 16
W FIURIAR 5 AR R IX S X Vojta 2524 23 B S H T M0k AR 5 S BE (JUREAR : X PBDEs 1.49—
4.18 pg-m ™, X HBCDs A A5 11—0.659 pg+m™; “C#Hs X PBDEs 0.718—2.43 pg-m ™, ¥ HBCDs 0.784—
6.72 pg-m™ ;M) AHASER B9S2, A0 H i HBCDs JLF H 204 T WUkiH i 55 , PBDEs 16 M 5 25 S A
B AH S 0 00 A 25 1g K, B ( BDE-209 7 13.211) ) B& (X T HBCDs (14.17—14.43"%)) [y J5L A 4b
AT g2 R R IR A [ HBCDs 9 1g Ko B , A B A SURL) BB 22 | 11 PBDEs 2202 M % A A5 44
% AR BDEs B2 0] BEAF7F A4 & LUK P i e B, s b R 8835, I b5 HBCDs A % AN
AR A REAE ) RIS , E BICRAE AR RFESCR T, T LA B BFRs % PN 45 A0 M 7K 14 4 30
ol R AR AL RFAIE.

A PUF 1B Ry 35 5 PRR A - B 2 i 0 T R 5 0 B B 1 7 28 s BT i v 3R AR B ) 2 45
VI ARG BB Ve RN FE R, R B e BB 51 S H AR AL & W 35 2k HLEL AT 30 im0 1 75 55 G AU
ISR TR AR S8 S A AR, D O B v R R B T, A B 58 8 4 R T [ A A5 B ( solid-phase
extraction , SPE ) /INFEVE KR AR A TSR AR 58 N 25 AR AN [ I A3 8095 e 07 4 Jahnke 2617 2R 1
5 o BB 2 H-— LI B R SL B ORI SPE A LA Yao 2519 SR H IR 248 312k HC-C18 Al
WAX HUBHS 250 mg (9 6 mL SPE /IMEX % N2 S B4 (£) AL AT REE , Staal 257 SR 125 mg
AN RER DRI 1 mL SPE /NMEXTE NS W OPEs #E17RAE A0 H IR 47 X BFRs JF &
FCALHY SPE /N2 N 25 SR PR DR Sy T 42 585 SPE I B ROR , — M4 % 2 4 BORHR: R A7
B2 T SPE [ ARBURA 57 3% R ek, 38 H R /NI B G R BE R LA, SPE F 3 RAEELE PUF /)
Tt R BIRAE AR IR I A T A sy B A R AN 2D R B AT BB A AR R EORL T i AR
EEY, i AT ER AG [RI B, 38 AR T LT3 bR T SPE B TR ARSN , A N )
AN T F 8RR, WD Lazarov AU SR YR A R T W A5 X 38 N 25 A BFRs L & OPFRs %5 ik
TTE 4, 915 XAD-2 HURARE R A v AT LUK, R IR A5 3 SO W BFHAE AR 2 I (4 h) N, & X 5
FESE HFRY) & A AR b BRI ASREE( =72 h) J5, i T T, HoR A R 55 i A
ZECINES o
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2 ERk4H BFRs BIEEF % (Sampling methods for BFRs in indoor dust)

HF 2% BFRs 1 1g K, (65w O B R 2 S 5 fe e 5 UL 1 BAVE T, — 40 2 UL Lk
NIRRT 55 —B 4 AR ) 76 25 S 4 B I TR A, B B AT A B AR R R ik ez —T
I, X IR AR IS 2 T 28 RS G T LAk i T 24 R 43, B 2003 4F LUK, R B 22 A 90 I 4 O
TEZ N KA PBDEs 45248 BFRs HYH BE /K70 A $54E , T4 NBFRs (AR SCHFFE 7R 2007 475 4
RN AFUT 5 AT 63 WX = KA BT, 22 TE Ak [ A E L 8 Wik A A6SE, 22 Tk [{ KR,
11 Wk 3 Ho A X AR TF-BORE 46 AT FE R T T B2 A g8 R4, 17 WWH 50 R A T 117 R
£ VI FLZS A g R A2 2 H AT S N K2 BFRs Wil v S 22 A FF S R A5 T B, b SR A R F A 92 K
ZHEE AP T AR AR, 19 TSI T PBDEs, 5 B T NBFRs, 39 Ji#)f
FEIFI X PBDEs \NBFRs J2 HBCDs HH PRI L | H AR HEAT T M. 38 2 51 T 3T 2 4E X0 %8 K2R Y
BFRs (WA IS, 5 % N2 SR A IS AR R 2L, I AR A T 5t B 22 () sl G e At BEA SR 46 & 47,
DPs OPEs"* 7%/ ) K AT BEAY BT IAY A HL#EDT A 4L 77 ( organophosphite antioxidants, QPAs ) *' 45,

ARl TAAH, BT R4 BFRs Bk B2 AT ARG i, HoRAE T BO A U Gt . LS IR A s 2
7 TS BURAS I 5 At HBE LA e b o 3 i A R AR b A TR AR VSt T AR A B KB £ v D — et
FHRRIF- A7 WS HE ™ oAb, 7 X LA ol R 2 2 MAC S 1 7 8, N i P LT ) D B S04 0 i 15 (10 36
T A B R R R TR A2 0 SR | DA b W 242 218 SR B 1) b 72 Al-Omrany 557 X6 W by Xtk 47
TR, R PR 775X PBDEs BYSRAESZ M AN K, {HXT NBFRs (R 8641 & B K SZ 0, 7l fg 2 K h
PBDEs FUfE FHHE R iz 21 40t B B — 1] NBFRs T 28 2 AU X1 K, 76 % P Y 43 A B 2L sy 33
P | SR FH IR 2 SR 46 0 PRI BT 4 1 A W 2 254 42 1 NBFRs sl /0 A A9 RFAEH Ab , Al-Omran 25157V iR 45 H g 2R
RIS R EORE S 2 TA) Y 22 ST Gy Rl B HH 2 v AT RE X o 4 A M v 1 rh IR A BFRs ( penta-
BDEs , hexa-BDEs A &2 BEHTBP ) HAT 25 SRR RCR, RS S Am A, P e, 1o aht B0 K 22 FE W 2B 2%
LR B PRI A Al-Omran S5 [] B £ /IR AR R 208 150 2K 48 7] BEXT SR AF 38 G52 ), B4R Al-Omran 45 7F
B F5 BB B L BFRs TEAN [RPRLAR B AR v (8 MR BE T~ — 30, B BT X /N AR R A4 1) % % k42 A XU 477
T B — PP LRI 5, X IR A SRR B /DN REAS Xt A A A (Y g 2 A7 U B | ety b
REARNT /INRLAR IR AR it R A 2

3 ZR5RE (Results and perspectives)

BFRs 1EABHAAT PR B ROE , et €, 76 3Ry BBl N A i B K, & 2k 32 2 Bl AL BELA 571
POkt 22 i e BRI, H i BFRs IR E R A7 AE V2R I 2 A0 15 28, e HRTIBFGE b, K
ZHCH LG PBDEs (HBCDs DA K /D3 4315 G4 /K F-#4 i 1Y) NBFRs ( DBDPE | BTBPE L) 2 BEHTBP 4%) ,
SETERY B AR Ml A 4 1 R I, A 6B BFRs 2R 514y o AT R ISR S 4347 , LS O 4 1 PR
N IRBE 1 AR5 5 A

HWR LTI 22 Hr g BFRs ¥ BE KT DA WS IR (14 B 45 YK I EFXHSES BFRs
R NBFRs FOBCE TAA SRR D R il 3 B B AR 2805 4 22 N IR B b BFRs (5% 2 2248 2 DU
% N2 S PBDEs I9UBEZKF LS E KA P 328 BFRs 32, X & N 43S NBFRs LK RAE T 2
& BFRs WL [FIRF AT SRARXT B 2 052 b i T8 IN A L I s [ a5 B B K i 25 vk AR 22 1
NBFRs VAR 0 AR BE TG ik Z 0, 4910 Takigami 25" ZEfF 58 b & 807 H AR(E 225 <h 2,4,6-TBP 1)
Wy 220—280 pg-m ™ FEMCNEOL T, AL TH % R ANKE AL 28 N EREE i BFRs A A [A] 3 422 11 2% 58 XL
B AIRAC BFRs F T & P58 , K 2 BRI A B A4 LUK 24k BB n ) 25 SO P 6 8 OF 22
WA SR P FRE, % RS BFRs AOFE L, H RTXHE NPREE ORI E AR AR ST 0 AR 2D, H i ik
R IX A PR AR 5 AR, T H G TE L BN DRI AT b B[] R 391 5R 4 4 e B 0K AR 5 A0
RS R AR S — [FI AT 23T, DUE 4145 78 BFRs (A RIS 58 88 /KT AR 57 52 KU
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[ss] ¢ W-BU 0Le—¢€ 76 suqad X U 8 * g Xh ] [ 2 - T ¥ | 22 (] ity 610C (UMW W0 AR AN A0 * (2
[ve] (Fsp)e-w-3d 0g1—86 SUAAN X * ¢_W-5u 0099—0z€ sHAGd T — G X ] [ T - TR N Hy 610T (U] R T avVX/dANd I T
[+¥] () B ddada* ek 60c-aad U vTt [ 7 B3yl B i ey 610C U 0 R (T AV X g
[¥s] (Bjih)e_w-3d ¢yt dd1-*9° v ¢t _w-8d 6176 7V -ddLL GBI (AL T yﬁ%%ﬁ%ﬁwwmmw (UL QT -GG R AN /AVX/ANd-A49 * [ TF
[ze] (H)ep ) m.8d g7 sUAgN X ¢ w-8u 07T sgadd X U vTt (ST Z Y Z Y E Iy 610C e o IR ANd/AvX/dnd-dd9 e E
[¢5] (Ech )¢ w-8uz] dGLHAG® ¢ W-3u 961 60z-AAd U vT(TC S CEY &y 610T U O RS AN /AavX/ANd-dd9 e E
[11] (Fh ) w-53d 6ppdadd* ¢ w-8d 689 sqadd X P 09 Z7E AT NS chity STOT 1P W 99 TR ER AN [ 3]
e w-8d g6y SYAAN Kt ¢ w-8d g ¢ sHadd X * (Hjoh ) 2634
[Ls] ¢ W34 Tpg SYAAN X - Bd 09 sA@ad X ¢ (F)eh ) Y & P 8T HE M B Y E U [ 910C 1-PeW 67T AR AN 2
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