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NFTEE L, MR AR OMRE, FHX Rk, EEB AN hER
TN FETH A, SRR i R AR (IR B i o PRl ZnOA WS SPEAT—E 1
AWRES, {EBRZY EH RS RRECE M, ZnOid ] IR AEAL T
fEREfad:  WNHEAEHA 4 — 8 /hif)E, AT BlE RN, OW
AEmEk. Dl R, B AL k. UE. £, LA
KA, JFATREA I, Bl MKk, JEIRSE, AREHBIEER. K
e AgHREAE . A NIRIE, SACEE R E = SRS, RE N
Bifa®:  EUZE WHEAEH (N

SRR RARIRIIA R AE R . SBERE R AR R BN, 57
R o

SR

EORK, HF6.88g/cm?, FF1N2042°C, #H3760C. AT K, B
HTFRAER =N, FHERL.

faetk: TTEHl.

IR LR it . UMY, B ys eI . B bRt N R KA
R AKFNHL T K MR S AR BB J7 75 S BT B Ak B
INER: R AR R A S AR v S P I A A . Y L iEE
RIS RIR O, R R . 2RIEpPN TR KIE.
KEMIE: WRESEEIZGIRE . BAHKEE. HREES, 0H
KR . HBIBRIEHEE B RN, R ENE 2 R YA B
FTAbE .

Fqi: LHEE

AL H

HEEFRITERMA. TR L. BT 20RERA 15 /KR AR,
s TR AR, 1B T AR, VPG T K. AR XS
BIES.85, I H2680°C. i A4300°C. WEXRTENIA. . AT ER
MR AETK, BETHIRERR. R

fREEE: WA |MANAE. TR Pk AR i E A %
EH, &5 bpiiE . KIREEZY b5 a8 miig.
R GRS . X kAR, 38R R T B G

LA

M IR R R G I S SRR AR . BRLL ST T R R R . ARNIETK.
Bz, 2K, TR, SEAMKIERSE, BWTHRER. PIkEE.
RIS R EIR N R, . B AT B SE A =
AL T4 (Co0). TUAEAL =45 (Co304) AL 4 (Co203). AL TE 4l AL 4
) — PR AN, BT REERZEE AR 2SR G B,
20, K. AATEE I EIS S B ONT8. 65%, SEEN21. 35%,
Y8 HON1935°CHES. 7~6. 79/cm®s CoO SR N LT, itk %
a=4. 24x10—10m. KEEEICoOM RIEZ S H 58 it th, Mrel
CoOMy RAEZ R Rt fase, BIEKH i B WA SR Em &y . 4
iR N AT A TR RE S AR, 1000°C I B AR R N3, 36x10-12°K
B NI T EAL A4S 5 i Hy . CERCoid J il i i o S 0 4
W Bd, RETK. BEMEK. KGR 0. AL A
5 A AR BRI B SR N O, Be R R EUR] .

R E . AT SRS BRI, 4k B0 B i EREE R, v
MRk ARG 2, PRI T, AN TE A AR, AEBRE Bk 5] AL g i £
JiE O LA HCR BRI K, AT B % .
SERRFIE: R RER IR R SRR
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223 rEE %
NI SR PR B L R £ .
£2.2-5 MHEEAZRE KRR

& Zis EFEAEE HE (B) &

FL 42 Gl 2 HLRE
Rz R 3 KRR

A A EE BB AR 3 HLRE

R, LT ERR AR AR ARBA N T 28 &Y, %A Flgs i
RS H Q011 40 )« GAr TAAT ki Ja 4= L 2% A= i 48 53 H 3% (2010
AR ) RIHAEIRI T ZE RS, B (EAREARA T TZHEF (2013 F588R) )
T EW &

224 YIRAEIE TR

AR XA A AR, T X% AR () A PR B RR AT, R 2 T BT 4
ERER . A AP JEORE R AR R A8, WU R E & P N B AN R B
KO3IX o RTRAEZE AT, TR R SR M m BE AN T 3 4, AR I T 4B 4 3 4=
], 77 B s FE VR B o Db X R A B 5 s 2 4% A S IR A, TR R

iz

Bzt
23 BT ZRBEUH
i BT i
t t
R EL o B o BB || B Bk || @

B 231 A TEREREETAE
T2V AWH TR MR, i — e gl i m AR TE L 5 34T B HE
WEPEJEHEAT 1300°CHBRE, Bk /ahmeE, MG amEaREH)

2.4 NS RYA . B SAEEENR

2.4.1 [RKV5 34
ARITHAFE T ERK, BRI H 4 R =4 NIRRT AEET K.
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I H G T H AR e A AR RIS K I O 5.84vd, T H AETETS KT AEEERUD, H
TG BUBON TR L, R T I0H R T IS AR BRI ghi5 e R, TE P AR R AR TS K4
= FEMALER S, BB OKISRYIHIRIE)  (DB44/26-2001) 5 N B =K britk )5,
HEA TS K M
2.4.2 KR53

ARIGE A R e IR R A R AR, BT I A RISV AR UR,  WUE A
JRAIERF I

ATUHAERCLE . BikE. e TR 2 = A R R EEZ) 1500mg/m3, £A4SkrAp
AR RCER AL B FS AU TSP K AR T 40mg/m’.

LA SRR AR A PR R AL B S W R T AR CRATS e HERIE ) (DB44.
27-2001) H[)EE B AR
2.4.3 BETSHIR

W S A IS R L A S RO LR R A, SR I ek SR
REIBTAPEE, BEPRIES FHH 2 (EMEEARME)  (GB3096-2008) 1 3 KRk,
2.4.4 B EY)

TSNy Ly e SO il B 4 e S I O e SR v £ 2B R (W P By B8

A HZERAIRLT 25 N, FLEHN 330 K, Ot EFLR ™4 F N 2.48ta.

TG0 AR P A 7 A A A i by S A i s M s HE TR, FREAT RO AL EE, R H HER
EERIE S E AT O A, B ORUE AT R K. KR, DU R EE
A, 3l R DR T IR AR . ARIUE MARTE SRR B 2B AL B, A B

SER ). T H Wbk B AR HEAT IR AC B, T H (EMOKIEIA R, e i R
Peids, AEPEAERN 0.00a, FRA PR A BT AL AL A HE

2.5 XIBFAEMEA

1. A E
WAL T ARE R, BRL=AMIEN, KA, PUREER, Bk, b
I, MR, AL E U, BEXEAN 1073.8 7 A B, XBUFIEHER, 5
2 NMEIE, 6 ME. AN 113.04 75 BIGRRLHEN, MR RIME, KRRz 27,
mRELNTZ.
e B DCHBAR R A B BRVE = AN PE S, ZRAB SR PR R, Sk =KX
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P X RRVLAREE, FETIANZR p SESIL THARAE, PR SR EANE, b S mE R,
e A DX i B R P T 66 ke B LU T 46km o 4 X 2R 78 9 i A R 55k, R AL 9 3 A PR 42km,
XKL 960.21 km?.

it L i R B B R A PR ) S L 7 v BV o el B A B i, T )
d B AR AR N AR ZE 112° 41'39", Jb4hi 22° 51'56". T H KM NH AR BN =
B, BREENT IR AR R AR PR A m R SC B AT PO Tl 4 A
ORI AN BRI A R RO S AR R B AR T X AL AL B AT @ (],
Gy TIE BB AN B, T H Y 2 P R

2. HuUFR SR

1L T E R AL B o0 8 T s R s — 3 . I ELARMIE E T2 A T M-
MhL-JUT—RUR, B AIRE . A0E . Fa AT A A . e i 2
F LT T ML - — 2 DUb X, R IUE . AACE S B X AL BRI
iR s e IR RO S = o cop e o [ o S20%30 i N N ST - T T By ot | I i 1
L2 AL G 1] AR BRVL 1 W28 R P VL W2ty 4 il o 283 P S8 DU 2 TR LB A4 3.7 5
. R M DOR OHERL . BRI = AN A S BRI R B ML
—— PR, AL R R N =00 B m L P RO BT R B
R IR BT, b E I =N R RS PRI E LIS B S
BENFEHE; VUYL, W= KM G20k G A mBE ARk L, WP AL S IR,
et EELL TEL. BERYRENETINRR T M.

A X VI B 1 X o BRVT = A X 7 s B8 R A 4 UL FHE 9 Wk, ik
TN 1905 SELEMRT TP R BE J) T TR A/ 5.5 o H 1962 ELIK, LR AR HEHLE 8
W, BN 1962 4 6.1 Zo 1997 9 A 23 H=/K KA 4.3 HHE, EHEIE 6 .

X XIS R MK, R PG K Abin 55km, ARAbHTEAL 42km. Hi%A PG A, .
FERBAN R AR ORI . FEBE R G, AREAARAGE ) R e AR, %
AP mE L LI, PR A AR AR S Y . G X AR R G i,
PR IR o F 2R AL P VLA s BVAT PRSP 5L, BV TR B, SR HERR S
HApX mfg. G, R m, [HAA R AP, KREE “Nb—K=5451"7
(R 5 o

3. RE%H

0 LT S8 O vy 2 UM U X, SRR, WE R . PR 22.1°C, 1
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HAfA, TP¥13.4°C, 7 AN, T 288C, &FELHMIL 350 KLLE; FEHRWNE
1600~1700mm, PY &AL b (i RE R T ER A 2, FFWHE 151 K. W
BRI 4~9 H, WEPENEL 5 SFERENERET 80%, HRBAAY, RHLE,
TR 159 KB Rk . IR 0A 1800 /M, /EMA KK

I T HAMICES, AN R R G i LA B R s, A B KRS B2 il
FRAER I IFAE: ZFEZ WAL, ZZEZ R =0 A6 XU R KR < ]
FA AR R TR ), TIRIEA o 220w rig MUK iy g v S 1 AL 5k BT ) IR i «

4. JKICHRFAE

i LU v XK R BRI A ARG I PEILANX A K &

PEVLRBRIIK R FER L —, EAERTKIENGHEEX, WAmRas, 65k
ICYN R S, A UFE 17.48km.  PEYLLE &1 BRI B 98 %8 860~1200m,  FEYL A /KAL
N 2.10m, HAKKALN-0.22m GETLIAMA-0.61m) , FE/KAN 9.63 (VS 8.92m.
LI AN 7.56m) o JKALARMEAE 5~Tm 2 [A]

o DX P 3R K B R T R P R v BT (BRI S SEARIT . i, P
T ANFE TR EE 15 26 300 VLI RIE T BN PE S SE S 2 & LR T, FRREE
A B A0 i, T IS SN PETL, &K 82.4km, WIEUE IR 1033.5km2,
T fE W48 IR T A 878.21 km2.

e BRI VAT S 2R R L A IR VKRR A AR, HIR VoK) VLo, . 1L
i = oy 4L, R —TLAB s HEBAE, SRR MlE 2 IRk LA R EOK R TR,
MR 1.03 AW, AN 20 275, AT K m Dh A2 A G . Jbmatkm
e VRBP4 v VATV Ja ) B O e I kvt R KB OG TR B K, il A v P
T Ui X R 7K o YOV SR 1 T RE 2 E T DG R B ARV HERS . VLA % VI 4§
RIS Rt B MiAEAE 100 W, FEndEMiKAL 6.0m/3.0m (AhKEL/NIKALD o

5. MR

L H e S = A e AR SR, IR 2 AE 200m BAR . HUZ IR )2 R 2
AR S . LR RO R AT Y RTR, EREHX T A AR . TiH
FTEM 2 9 N THaHE, WA B AER BN .

®2.51 BEMEFEMAEIIGRER

Y 5 W H N B
- s R, AT (bR K IR EE R AR UE)
! AR BEIE X GB3838-2002) 11 2kt
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i A L T B TR, PAT RMRF R ERED
2 BRI (GB3095-2012) —Zikpif;
3 FEIR S T RS X 2 KIX, AT <<f*n%2f%}5:jiiﬁ‘{&» (GB3096-2008)
KRS
4 TR H AR LR X 5
5 T W Ry X 5
6 5 KA EE ) EKTEH T, BAIRETG K ALEE)
7 KX =
8 T BRI X =
9 R AESRIRY X 4
10 FETK R E SR IX 4
11 EHNAOELEX =
12 TR TSRS HEIX 5
13 A X 5
14 RE=. =, WX PR R 425 11| [X.
2.6 FEGP HIR A E SEAKBERF XA ERR
2.6.1 FRIRAY H AR

PG RV SZAR 3 Ry R SFR R JXURG: 32 A« 7K 315 JRURG: 32 AR - B B 58 XUy 32 4k o e,
KAAEE RS2 E SR, BT DA, XHHE . B TEURA S EEIREX
AR, AN BEIATIRb R R KRB XU 524k E B R KK IR R X
HRAKBUKH . HARIPIX . HERH, FRAES RS, A7 FREIX . mlF=ilg. K
SRS X IR, AT 4 LG 55 PE AU BEAT ZOn Rl 4y, RIS 25 RE RS SR A IR X
8 52 A% 32 2 Al S 200 ) AR DR XL Je A i P e 5 X

RYE (b g RFRET AR XA GRT) ) GEIR[2014]34 5D FoR, el
JEL IR S58 IRy 52 A 155 0 A2 4 LA AL XA ot JA3 5 km Y6 Y ORASCFR B KU 324K
PR ANV R ZKHE TS 351 FKHED S JEACSHE D R 10 km 8 Bl 9 KRB AR 5244 A
WL H JE 32 Skm 6 NIRRT B bR WL N 2 2 E =00 H BSR4 H AR A E

H AT 5 KHERCT . J5KHEB0T . T XA MY ZAGE i 9 K R HEN T IBUE
AT H B R P A AR K, ARWH P AR KA =R A S B AR
BT RRE RKTSQHEBORE )Y (DB44/26-2001) 55 i B = S britk J5 HEA THBU S K
B, NN IR S K AR A A B IA AR AL ERHERR, MR KRB A S N

® 2.6-1 EERERYF Bip

3 b ‘ BE BN o e

" 2R 7 (k) KOO %VE B R T30 Thie X 2
. RS

p | ® ?g%igm 1k 3.24 5600 | bk, i, | 88837777 | AA—%
e WA IR
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AR

2 RETRARAR A [ [isp ] 5.27 1000 % 88831239

3 FiyE Ik 2.69 233 K 5119550

4 T Ik 2.06 120 K 88871405

5 L) #dk 4.01 285 I 88861394

6 *E Hik 4.62 95 K

7 e e d 3.68 90 A FE 88831520

8 2 el 3.85 160 N

9 e 50 B e d 3.85 150 K 88836371
10 T #dk 2.94 300 I 88831537
11 K= re|d 2.56 113 I

12 RULY %t 273 | 155 WIE 85662640
13 Mk Kk 2.50 170 A FE 85662613
14 = KA ARk 3.52 200 A FE 88832465
15 B AR AT Hik 1.85 580 K

16 WA PR 237 | 1089 | M 88831520
17 B 3N 2% ] 1.96 1800 =354 88837502
18 TR A R 3.85 1120 K 88801961
19 BRI AT R 473 230 K 88808393
20 A R 2.70 266 KR 13129199736
21 gl REg 4.22 380 W 13828029682
22 PR ] 3.45 150 K 88831347
23 AR R 2.51 210 R 87518466
24 W N 2.04 230 K 88831239
25 B N 4.33 180 W 13250136880 .
26 W R K 3.85 2236 FHEE 88631587 e
27 ) R 3.76 140 R
28 A H R 1.59 295 R 88833371
29 2R REg 1.48 98 K 88831587
30 Bl i o] 1.14 185 K 13433216001
31 AH I 5 R 1.38 3200 2

32 A i i 0.90 200 R

33 FEL il 1.48 292 A FE 88831239
34 1) o] 2.04 250 K

35 U g [l 3.30 250 K

36 PN] i) 3.72 300 K 88832664
37 3 i) 3.90 190 K 88831587
38 ¥ i iife] 4.96 230 N 82095831
39 KT [l 3.67 400 K
40 HEYT A i) 3.56 500 K 1961247632
41 .0 iife] 4.00 200 N 88855766
42 BITH =] 4.18 400 R 88831537
43 & A [l 2.14 400 A 13078160371
44 Fiw o] 2.55 300 K 82238562
45 PR iife] 1.57 450 N 13433230038
46 e E B [l 3.39 290 R 88831080
47 fEM pie|d 2.12 400 K 85662640
48 JRiid1 e d 1.85 430 A FE 87772643
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49 15@ #dk 3.92 60 I 88836371

50 K Hik 3.77 142 K

51 BT #dk 3.63 600 R 15024206008

52 TR #dk 3.25 500 =3 88832465

53 LN #dk 1.92 300 =20 8832002

54 TR IK i |4 4.37 / K / IKIRBEIV
55 2 BT B 1.55 / T / eI AlES

ARG H R 5 TR A 3E B R VAL EHS HB R K LRI E s B 2 L b
N EURFCER ARG X . KRR IEX . A S TR IR [X 25 75 B RR A7 A X
2.6.2 B H SEARBERPXAERER

T H S5EEAR AR XA E R R, AIUHFE 5 TKIGH A HEAR B RS X AT
T H RPN, K% 3.2km, VEAIMIALE R A 2.6-1.
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& 2.6-1 =B X I A S AR RERBRD
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2.7 fERIE

RIUH EEF G b ERE, JFAAM R A0 AR RS A A
AR, BUAE SR, BT A R T, SR AR, B UL S E
UbAl, EH R T AP S R EAT & TCERSE, Brigii ) A = P s .
MR R UR K 8 NN A 5L, AR 1 3 B £2.7-1.
®2.7-1 FELRIFR

BRIk YA
FORHX | v BEEMEFEER Bom AR, AR NIE
ik, B, 2R RA JERHX . A ﬁﬂi?ig Jl At R ] ] N E

AL PAAL. BEAR ML E R IR AP AR, SR, BT S RS

2.8 REYRIRF

2.8.1 Y5 KRS R )

1. YA Rtk i
R Gl H IR RS PP BRI (HI/T169-2004) « (fER A6 5 H 5%
(2015 fRD « (RIBELSE ) (2015 RO, Xl Ll TiT A2 2 B e Rl A PR A ) XU
WS ARG FH . D85 B ITUHAT fa R R o A 50 o fes B 1k R b v L3
2.8-1.
*2.8-1 YIRERMEIRMER

S S S 4 o
Ve s LDso CKRZH) LDso CKRZER) LDso CRKERWN, 4 /NEF)
mg/kg mg/kg mg/kg
1 <5 <1 <0.01
HEYIR 2 5<LDs0<25 10<LDs0<50 0.1<LD50<0.5
25<LDs50<200 50<LD5s0<400 0.5<LDs0<2

ATRAS AR 728 & T LRSS HFEF ST IR G TESY); Hih S ET)
& 20°CH 20°C LA R IR .

5 R i 2 SRR NS T 21°C, Wh s T 20°C I s .

R : N RURT 55°C, IR N ORFRIRAS, FESEPR AR 26 4F T (i s 1)

S sl R E kR R

RELEVEY) R FEKIGREI TR DU, BB ey . AR A R S O BRI R

#E: (DVAEFYHERMEF SN 1. 2 B & T RIS fFaa A et 5 3
s+ — .
QNAFE R DI FR AV EVEY FARAERI DB, SRR IR B o
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WRAE T A3 2 AT H A A A (FaR b 5 B (2015 RO R RBIAN (5
W H RS PPN B S U)  (HI/T169-2004) 4 R -
2.8.2 A R BRI IR A

RAE AT E WA TEREMBIT S, A fass. welfg. . ek
7RI E) A

AFFERA IR LZ, WEBEAT, WS R A KK I, IR G B

PRAAE RV & BRI E Y AN 2 5 T R OK T 5 RV HETBGER A, 38 K SR B G

gi bR, ARWHAEA AR PPN, T E R, R EA LR &M EER
T, ATRES KA KR S E M WA, T BRI BTG 4L

2.9 EXRERIRIRB

AT H AL B B AR DL g, BN (fERfbar i 4 k) (2015 O L

22 0
S HH o

A MR AN R AARD) (2012 15D .
FIN R IH R PEM AR MY (HI/T169-2004) A F e A LB A
AL
RSP S e R T AP S L N R .
#2911 FRRYEERELEFE. FHERL KX

B FEBEE 5 & (t) BREBE®) qi/Qi
A HEYR 500 25 0.05
At HEYR 500 50 0.1
Ak, HEYIR 500 0.2 0.0004

it 0.1504

RIE RS EREREAR)  (GB 18218-2009) Al (¥ I H R85 KUK 1F
MHEARZMY  (HIT 169-2004) HETFIRRIENE. GIR. WIS AHYREE 5,
WA (ER L E K GRIESR)  (GB18218-2009) . Ft A FELE I f& itk 2 i
Z A, WHE (D R, B R (D, E Ry E K SE R

qi/Q1 + q/Q2 + ... + qu/Qn>1 (D

A

q1.Q2, ... qn —EEFH B R0 T SEPRAFLE R, BRI (O

Q1,Qz,...,Qu—15 & fE AL 5 AT REfF I L&, BRI (0 .
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WRHE IR ARG, LR NYqi/QiI<<0.1504<<1, Kk, AIHHIIEYm NAFE
KGR -

2.10 R R Hbw

AT H JE Skm 6 B A FREL LR H bR WK 2.6-1 2B BT H PR B CRA B bR A B K

2.11fG 5 BT R 5

AL AT A o RS PR A 2R XS VR AN e R, I H R
RN IR PRAEAR RS . 32 XS S SR A 2

(1 A=A N T ERAEA RS, &Rk K.

(2) JRAMCE i R A, SRR AR SRR S
2.12 A s g3 Hr

2.12.1 BRAEEHR AR
WEH SRR S R B R AR, SRR TEARHEEG, &R A B

R G2 8RS PR d it B R AR 8 5 VR TT)  (FOL &, 2007) , iU ER
[KFLAE R 2.12-1 Fis.
F£2.12-1 HBEWMBALSR

MELRESR LEWEE (mm)
Bl ALt g5 1-3
TN FLIE R 3-10
/LI R 10-50
rRFLI R 50-150
AL R/ 2 >150
M RRE R L T 3R
£ 2122 FAEMEARMBHER
HE AL B R
10-25mm 1.0x10%/a
50-100mm 5.0x10°%a
EEUNT L 1.0x10"%/a
BARBZL (JEIEE) 6.5%x105/a
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T H A AR A S, SRR R L, AR 1.0x10%a.,
213 ERAH
2.13.1 RSB A RS AR RS R i

RIE M L7 A b B Ay, PRSI R AR M, 51 R AR
JBG RS A RS EE P AE R, 2R REI, S AN RRR SR A P
N R AN RIREEE . RIS, TUE SZEMS TR, BesrZ) IR k2 28 45
TSR, RERERE IR R ORI, e N T
2.14 FR85 PR TR B PR 1 It
2.14.1 KR JRXE R TRBS B3 16 it

Ly EBIUH BB TR SR IENLA, 55T S HOR A IR K — D) R ok B AR
FEA DT H e AT, BRI A B M V8 SE AT, U SR

2. AR R &, WP, KKHLEE A K RAEH .

3. WE LRI, BN R 2 TS, DUR ORI 108 1) B 2 R4

4. HELF N BACERIE . W22 B KK SR, S B R K R IR A it o

5« AT EMOR A S MR EEIUIRZAG NS TR, R B SO 5 B AR

6 RAEFHMGEIATERE RIM, BELRAON, KA KR TRNE Y.

7. BEANMSHE R, YR T ESRSBE, S E RS R A
HLAE TR S S RE

8+ MNBEEE b5 K 1) e B b il HE A B, PRdE R R

9. JHsEXS BRI BRANGES, B3I A bR
2.14.2 VH B RAK K2

MR K L HRNE S PR S ST V97 A I IR K A Bl SRS K xS
b 2 K PR 4 7 E 5 Y IRV A7 U o Ak, B AT RS IX R R K DA R B
P ¢ it o

J X 2B B B3 R KSR PRATE IR A2 K 5 B 2 50 77 75 7K BRSSP REAS A1
o R¥E CHBIZA KIS KRG HARME)  (GB50974-2014) JARYE CEITBTHBr

u

&

N
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KHFEY  (GB50016-2014) 3L, Bl KAEF N, ShATH L K I 8] S i B 22 7K
o R OKMETGRPHEETHE B Y Ao F RS S RN E
V i= (Vi+Vo—V3) maxtVa+Vs

X

Vi— WERGVEH N R EFSCR B Y RE, m?

Vo——RAEFEMEERHEPIKE, m

ViR A FE R AT DU i 213 A U7 B AL B T YRR, m?

Vi——RAEFERA LA NZIERG AR KE, m

Vs——RAFHE AT Re i N IZE RS S &, m?

o

Vi BT TE A EOR I AR AR B, ORI 1m?

Vo SVETE B AR S TR I R (R 197 18t 45 K A TR AR v BV B K 5 K
B, BT R 2, HUE W BT K E DY 15L/s, TP AIRCA 2h, )
TH B 7 A R K B Vo=15%2x60x60+1000=108m?3

Vs el BT AR AR I A FL At T DL A 3 A b Ty B AL PR T 6 B W Va=0m3

Vo SETEEL A TR K, AT RKHENTTBUE P, HOA S A0 K
17T 1 Va=0m3

Vs SRS T0H %0 P AN AR P 2R R A A SR A B, R R KV K AR T
S AR, R 5000m?.

RIE A : V5=10X g XF

Horr: g--PEMSRE (mm) , P HBEMNER (g=qa/n, gqa N4 ZETFY
B% N R 1688.3mm, n AAE TR H #t 154.3 K)

F-- 0 ZBUE N SRR /K LB R e R /KK TR, CARTH 2 5000m?2, R 0. 5hm?).

PRI, ATH [ Vs=54.71m?,

RIE ATV 4= (Vi+Vy—Vz) max+Va+Vs, B EIRTFE %1, Va=1m3. V,=108m3. V3=0m?3.
V4=0m3. Vs=54.71m3, HZ&A[15V ,=163.71m3,

Al S B IR B A B A /D A 163.70m3, A AR T L N BUIRES N IR A

AR B R K A AR N T 163.71m, E AL T A AN T 163.71m3
(2SN A RE R AR TR RV BT K S ekt A P 7K A B = O VO T HE U K
AR ER o APRUE S MU AERT, FHOS SO REA RN BT K, o S5 HOKIE
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IKRIE RT3, T H B E AL 5 7 B (1 SN 2t . Dy OREEHCIRAS N BE 88 S W BT IR
IKANHE, ARV ZBER AR i i -
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8. & fkHE MSDS

Safety Data Sheet =/

HELIRE GROUP
I‘I ADENTIFICATION OF THE MATERIAL AND SUPPLIER
Product name Praseodymium oxide
Synonyms NIA
Recommended use Glaze, magnetic material, catalysis
CAS-NO. 12037-29-5
Supplier Rm E 27F HaiXing Plaza
Mo.1 Ruidin Rd.(s)
Shanghai China
Chinses
Company Number 310227000772465
Address Rm E 27F HaiXing Plaza
Mo.1 RuiJin Rd.(s)
Shanghai China
Telephone Within Chinese+21 64040522
Intemational +86-21-64040823
Emergency Contacts Shanghai Office(9am-5:30pm) Factory Office(9am-5:30pm)
Within Chinese+21 64040522 Within Chinese+0797 3535511
Intemational +86-21-64040823 International +86-797-3535511
SDS Date 14-Feb-13

2.HAZARDS IDENTIFICATION
NOT CLASSIFIED AS HAZARDOU S ACCORDING TO CLASSIFICATION,PACKAGING,AND LABELLING
OF HAZARDOUS CHEMICALS REGULATION IN CHINSES

NON HAZARDOUS ACCORDING TO GLOBALLY HARMONIZED 5Y STEM OF CLASSIFICATION AND
LABELLING OF CHEMICALS{GHS)

NOT CLASSIFIED AS HAFARDOUS ACCORDING TO EUROPEAN CLP(CLASSIFICATION,LABELLING
AND PACKAGING REGULATION no.1272/2008)

SDS:Prasecdymium oxide

Thiz 505 iz valid on the dasy of izzue. Helire Group haz no obligation o inform you of any chenges or revizions to thiz document.
if you are dealing with the matensl referred fo in thiz SD5 you should confact your Helire Group representstive fo
enzure that you have the cument version of thiz SD5.

Izsued:14.02. 14 Version:4.0 Page:1 of O
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Safety Data Sheet £7 St

HELIRE GROUP

NOT CLASSIFIED AS DANGEROUS GOODS BY THE CRITERIA OF INTERNATIONAL AIR,ROAD,AND
SEA TRANSPORT(UNTDG,IMDG,IATA)

HOT CLASSIFIED AS DANGEROUS GOOD BY THE CRITERIA OF EUROPEAN AND CHINSES
DANGEROUS CODES FOR GOODS TRANSPORT BY ROAD OR RAIL.

CHINESE POISONS Act/Chinese poison Schedule Mot applicable

Appearance:Black powder moist golid,odourless.Other hazards:Avoid generating dust.

3.COMPOSITION/INFORMATION ON INGREDIENTS

Component CAS Number Concentration % wt/wt
Praseodymium oxide 12037-29-5 9
Moisture T732-18-5 01

4 FIRST AID MEASURES

Ingesti-:-n Rinse mouth with water. Give plenty of water to drink.If vomiting occurs give

further water. Seek medical advice.

Ey'e contact Irrigate with copious quantities of water for 15 minutes.In all cases of eye
centamination it is a sensible precaution to seek medical advice especially

if irritation persisis.

Skin contact If skin contact occurs remove contaminated clothing and wash affected skin

thoroughly. If irritation occurs seek medical advice.

Inhalation If excess dust is inhaled, remove to fresh air Allow patient to assume maost
comfortable position and keep warm. Keep at rest unfil fully recovered.

seek medical advice.

Notes to physician Treat symptomatically

5D%5:Praseodymium oxide
Thiz 505 iz valid on the day of izsue. Helire Group has no obligation to inform you of any changes or revigions o thiz document

If you are dealing with the matenal referred fo in thiz 505, you should contact your Helire Group representative fo
enzure that you have the current verzion of thiz 505,

Izsued:14. 02, 14 Verszion:4.0Q Page:2 of 8
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Safety Data Sheet £

HELIRE GROUF

|5.F|RE-FIGHTING MEASURES
Specific hazards Hon flammable solid

Mot combustible

Mot expllsive

Extinguishing Mon flammable
Use waterfog,foam,carbon dioxide or dry agent to cool intact containers and
nearby storage areas andfor fight fire. Suppress dust. Prevent contamination

of drains,severs and waterways and collect spilt material.

Fire fighting further adivce Mon-combustible sclid Fire fighters should wear approved, positive pressure,

self-contained breathing apparatus and full protective clothing when

appropriate
Hazchem Code Mone allocated
|6.ACCIDENTAL RELEASE MEASURES |

For large spills contact emergency services and supplier.Recover using mechanical means.Avoid generating
dust.Cellect and contain recoverable material for recycling or disposal. Do not allow confamination to drains

severs or walenwvays.

5D5:Praseodymium oxide

Thiz 505 iz valid on the day of izsue Helire Group haz no obligation to inform you of any changes or revizions to this document
If you are dealing with the matensal referred fo in thiz D5, youw =should contact your Helire Group representsfive fo
enzure that you have the current verzion of thiz D5

Izsued:14. 02, 14 Verzion:4.0 Page:3 of 9
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Safety Data Sheet

HELIRE GROUP

|?.HANDLING AND STORAGE

Handling Carefully read the product label or other instructions prior to use Safe work

practices should be employed to avoid eye or skin contact and inhalation

Observe good personal hygiene including thoroughly washing hands before

eating.All eating, drinking and smoking should be prohibited in work areas.

Usage Mixing, cutting, crushing sanding or grinding will refease respirabledust Use

all appropriate measures of dust control or suppression,and PPE.

HDUSEkEEping Avoid actions that cause the material to become airborne during clean-up

such as dry sweeping or using compressed air.Use HEPA vacuum or

thoroughly wet with water to clean up dust.Use personal protective equipment

Clothing Remove and launder clothing that is dusty or wet with material Thoroughly

wash skin after exposure to this material.

Smrage Avoid generating dust.Consider dust suppression technigues to control dust.

Stoere in a dry Well ventilated area.and away from oxidising agenis,

acids and foodstuffs. Ensure product is adequately labelied.

8.EXPOSURE CONTROLS/PERSONAL PROTECTION

Occupational Exposure Limits:

Mo value assigned for this specific material by Chinese Department of Occupational Safety and Health

(DOSH), American Conference of Govermental industrial Hygienists{ACGIH}or Safe Work Chinese
However, Exposure Standards for elemental componnets are as follows(1.9,11)

Inhalable nuisance dust

¥ Chinses PEL 10 mg/m TWA (the value is for inspirable dust)
+ ACGIH TLV 15(total dust), 3(respirable fraction)mg/m T WA
¥ Safe Work Chinse OES 10mg/m TW Afthe value is for inspirable dust)

S5 Praseodymium oxide

Thiz 505 iz valid on the day of izsue. Helire Group haz no oblfigation o inform you of any changes or revisions to this documeant

If you are desling with the matensl referred fo in this 5D5 you should confact your Helire Group representative fo

ensure that you have the current version of thiz SDE.

Izsued:14. 02. 14 Version:4. 0
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Safety Data Sheet A B,

HELIRE GROUP

Definitions:
TWa-the Time-Weighted Average{TWA)airoome concentration over eight-hour working day for a five-day
working week over an entire working life_According to current knowledge this concentration should neither

impair the health of nor cause undue discomfort fo nearly all workers.

The Permissible Exposure Limits{PELjor Occupational Exposure Standards{OES)are guides to be used
in the confrol of cccupational health hazards. All atmospheric contamination should be kept to as low
a level as is workable These Exposure Limits or Standards should not be used as fine dividing lines

befween safe and dangerous concentrations of chemicals. They are not a measure of relative toxicity

Engineering measures:Ensure Ventilation is adequate and that air concentrations of components are
coentrolled below Permissible Exposure Limits{PEL)or Occupational Exposure Standards(0OES)

Personal Protection Equipment: The selection of PPE is dependant on a detailed site specific risk
assessment. The risk assessment should consider the work situation, the phiysical form of the material,

handling methods and environmental factors

9.PHYSICAL AND CHEMICAL PROPERTIES

Form/Colour/Odour:White to begie moist solid{paricale size-<<100 micron), Odourless

Specific Gravity : approx.3.35 Bulk Density(tymf approx.1.5-2.5
Vapour Density : N App Boiling Point M App
Vapour Pressure : N App Melting Point =400
Flash Foint : M App Decomp. Temp{iZ) =350
Flammability Limits : Mon Flammable Sublimation Paoint M App
Autoignition Temp : =400°C pH N App
%%\Volatile by volume : MApp Viscosity M App
Solubility in water : 4.95 mgfi{at20C) Evaporation Rate N App

SDS:Praseodymium oxide

Thiz 505 iz valid on the day of izsue Helire Group has no obligalion fo inform you of any changes or revisions fo thiz document
If you are dealing with the mafers! refermed to in thiz 305, you showld confac! your Helire Group representative fo

enzure that youw hsve the current version of thiz 5D5.

Issued:14. 02. 14 Yersion:4. 0 Page 5 of 9
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Safety Data Sheet 8

HELIRE GROUP

I‘H}.STABI LITY AND REACTIVITY
Stability Stable under normal conditions of use Storage, and transportation as shipped

Conditions to Avoid Can react with acids and release carbon dioxide

Hazardous Decomposition Wil not ocour.

Hazardous Polymerization Wil not ocour.

11.TOXICOLOGICAL INFORMATION
Mo adverse health effects expected if the product is handled in accordance with this Safety Date Shee

Health Effects of Lanthanide minerals:
Lanthanide elements have a low order of acuie toxicity(2). The acute toxicity of lanthanide elements following
a single cral adminisiration to experimental animals ranges from >2000 mg'kg to 7650 ma'kg{2,3,4)

Skin and eve imitation studies conducted to OECD {est guidelines are available for lanthanum concenirate
bastnasite concentrate, cerium carbonate, cerium concentrate neodymium oxide and prasecdymium oxide(2),

these rare earth concentrates and compounds were non iritating to the skin.

Cerium carpbonate was not genotoxic in a range of studies including cell culture and whole animal studies(S 6)

Cenum carbonate was not carcinogenic when tested in Bfetime studies with experimental animals(4)

Mot expecied to be a skin sensifiser based on human use experience

|12.EDDLDGICAL INFORMATION

Avoid contaminating drains,sewers and waterways.

Ecotoxicity:

Lanthanide minerals
Thee toxicity of lanthanides to aquatic crganisms iz dependent on environmental conditions such as water

hardness, pH and salinity{ 7). The lanthanide minerals can act to replace calcium in biological systems thus an
excess of calcium may directly compete with scluble lanthanide ions and thus reduce the toxicity of lanthanide
elements(3).1t is likely that the aquatic toxicity of lanthanide elements will increase as pH decreases and

toxicity is likely to increase with decreasing water hardness

SD%:Praseodymium oxide
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Cerium hydrous oxide (10).
96 hour LCS0 (acute foxicity testwith Zebra fishiBrachydanio rerio): > 216pg/L{no effecis observed on fish
at the highest concentration tested)

96 hour ECS0(acute toxdcity testiWater Flea(Daphnia magna): > 17pg/L{no effects observed on aguatic
inveriebrates at the highest concentration tested)

96 hour algas{Raphidocelis subcapitata)growth inhibition test IC50=5_51pg/L. The authors of this fest argue that
this result is an arificat of the test system and therefore should not be considered representative for class
-ification or emvironmental assessent)in the sclution.When addifionalphosphate was added fo the test media
no toxicity was observed(10)

Environmental Fate

Lanthanide elements are inscluble in water and are thus more lkely to partition to soil or sediment. Athough
there is limifed data on bicaccumulation they are not considered either highly bioavailable for animals and
biomagnification is considered unlikehy(7)

|13.DISPDSAL CONSIDERATIONS

Disposal Instructions:
Reuse or recycle material whenever possible Material may be disposed of in a landfill in accordance w
environmental authaority requirements.

14.TRANSPORT INFORMATION

Mot classified as Dangerous Goods for transport by seainternational Maritime Dangerous Goods Code 2008).
Mot classified as Dangerous Goods for Air Transporiinternational Air Transport Authorify-lATA)
Mot classified as Dangerous Goods by the criteria of the European and Chinses Dangerous Goods Codes for

fransport by road or rail.

SDS;Praseodymium oxide
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I‘I 5.REGULATORY INFORMATION

Mot classified as hazardouws according to classification packaging,and labelling of hazardous chemicals

reguiation in Chinese.,
Man hazardous according to globally harmonized systemn of classification of chemicals{GHS)

Mot classified as hazardows according fo European CLP{classification,Labelling and Packaging Regulation
no 127272008)

Mot clasified as Dangerous Goods by the criteria of infernational air read and sea fransporf{UNTDG, IMDG, |ATA)

Mot classified as Dangerous Goods by the criteria of European and Chinese Dangerous Goods Codes for
fransport by read or rail.

Chemical inventories:
AICS:Prasecdymium oxide (CA2-No. 12027-29-5)is listed on ths Chinses inventory of Chemical
Substances(AICS).

REACH:Registrants with the status of importer can provide company specific registration numbers for
thiz product

16.0THER INFORMATION

Literary references

1 Safe Work Chinese(2012).Exposure Standards for Atmosphere Contaminanis in the Occupational
Environment. Hazardous Substances Information System{HSIS),accessed online 28th March 2012.

(i} Lambert,C_E. Barnum,E.,C. and Shapiro, R(1990). Summary of acute toxicological testing for
Lanthanum Concenirate Bastnasite Concentrate, Cerium Carbonate, Cerium Concentrate_Meodynium
oxide and Praesydium oxide) Unocal Product Safety Labs USA

&3] Patty'sToxicology{2001). The Lanthanides Rare Earth Metals. Patty's Toxicology Fifih edition. Violume
1.(Bingham, E. Cohrssen B.and Powell, C. H{eds}).John Wiley&Sons Inc.

SD%:Praseocdymium oxide
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4 Bruce DWW _Hietbrink B.E.and DuBois F_P{1963). The acute mammalian toxicity of rare earth
nitrates and oxides. Toxicol Appl. Pharmacol 5:750-759.
5 Damment, 3.J.P__Beevers, C.and Gatehouse D.G.(2005). Evaluation of the potential genotoxicity of
the phosphate binder lanthanum carbonate. Mutagenesis 20017:28-37.
Chemical inventories:
Safety Data Sheets are updated frequently. Please ensure that you have a current copy.
This Safety Data Sheet is maintained by Helire Group .

This DS summarizes at the date of issue our best knowledge of the health and safety hazard information of
the product,and in particular how to safely handle and use the product in the workplace. Since Helire Group
cannnot anticipate or control the conditions under which the product may be used. each user must prior fo

uszage, review this 503 in the context of how the user intends to handle and use the product in the workplace.

If clarification or further information iz needed to ensure that an appropriate assessment can be made the user
should contact Helfire Group.

Our responsibility for products sold is subject fo our standard terms and conditions, a copy of which is sent fo
owr customers and is alzo available upon request.

Abbreviations:

TARC Internaticnal Agency for Research on Cancer

TATA Internaticnal Air Transport Association

IMDG Internaticnal Maritime Dangerous Goods Code

oz m Milligram per cubic metre

MOHESC Mational Occupational Health and Safety Commission, also know as Safe Work Australia
0ES Occupational exposure standard

PEL Permissible expesure limit

T4 Time weighted average

STEL Short term exposure limit

UNTDG United Mations Transport of Dangerous Goods

LDS0 Lethal dose of a chemical which kills 50% of a sample population

ECS0/IC50 Concentration of a chemical which causes an effect for 50% of a sample population

SDS:Praseodymium oxide

Thiz 505 iz valid on the day of izsue Helire Group has no obligafion fo inform you of any changes or revisions fo fhis document
If you are dealing with the mafensl referred fo in thiz 505, you  showld confact your Helire Group representative fo
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9. HAibL# MSDS

ZEH A8 MSDS

F—#Ha HEREAINFER

HERPIEFR: FkE

WEREILEFR: Zirconinm dioxide

Al 255 SIEPEFHEMSEERITEAE
Hihh: BETRELE IS

BFgR: 233018

1S 03552-2079428

EHE: 03524076218

E-#r RAEERMEE

WEaFR: Zr0,
TTE: 12322
CAS S: 1314234

E=#a EEERE

R RS

BAREE: BA, BA, EFM

BFEESE: B BEAET. HRE. £t RN LPOGEEFREER, &5/8 LFmiE
TE. FERETEIRTSIERERSE.

FEEE: MKE. TEANSTERTR.

HEERE FRTH.

Esy SHERE
ERRES. HEIWSLNRE, BRsEEEREEER. BE.
ERFE AL EEERE. BRI EEESITE. iE.
WA RERANHEZIFEL. FROITEES. MFREE, S8WS. MFREE,
ITENFT AT, HE.
&l PEOE, nRREFETURE, SARSFRENET, Lndi%, BEEFS.
FrAs BEEE

TEEREE:
FEBREFD:
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REKFZERFRKF: TRIER, BEEKEEEREESTAFIR .
FREEEM: THEIES.

EAES tEEELE

AP ARAEER, FEEEEERD.

FERFER: WFERRELEFERTERFL

FHEMUERE: BEEESRE, ERdA. BUFEEHEARSHEO0E, FHER.
TEEEEHERD. MERE: MEE, BEEELH. EEKMESREN. X5
BN GEENEHE E AR E.

FtHa RELESET

BIEZEEIN. THRE BHEHR. BEf4EHe.
BEEEEEM. EFEFETHE.

=\Fa EaiEsl-Eiie

AW AHRIRE: T 10mg/m’.

TEES: =nEdH, REFTSPEAER. BERTESRENREREE.

HRERNT: FREHLIREERN, SARSETRTERNEOE. EREERETR
HE, HiERSmESERE.

ERENT: B==[FRE.

SEHF. FHEEMBETER.

FErir: HEHERFE.

Hitgre: Tiegips eiE. ek, T, EEk. ST Ehichg
REE. EEE. TERLETAEENTE. RERSNTEIR. REEAESF. BUE
HEETETEE. FEELERSERP.

gl BEUEE

SIS SETERRR.
pH{E: T#EH

ThARHEE: THEE

& (C) . 2680€

Fs (C) 2 4300€

M&E CHy : BEE

BiELEw (VIV) . TEE
BEE: FEAEE(H=1): 5.83(200C)
HHBSEE (F5-1) . £EH
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SIHMEE (C) : THEHE

EBIETFEW (VV) . TR

HER (klmel) : TRHEHNESE (mmHg) « THE

EFEE (T) . TEHIEFESD (MPa) : T&EH

FEMRSEREFIMEE: TR

EER TNETK, BETRE. ERAEsE. F5REEIGERET (B8 K=2: 1) .

g BEENREEE

EEE: EEEARNETEETES
IR BE

EEERsT.

FerE: AEE

EEaEFY: X

HBEFR:

BF—da HEEFEEH
SiEEE: TEH

EREMEE. TRIEEER.
RS FRerreREER.

EME:

s =5EEH
EEREREE,
EHERSRENTEEE:

HiEHER: HTENKTES.

E+=#4a EELAE

e il

EEFE: HENEEABFIHAFEREN. EENENL /IR ERENEE, &
LRERFAM AR EEFH I ESGEITHhESE . H I ESREYPLERE S —ES
ZHl. WEREY—RIEFREY. HtENESEEEROMETEREH. RNZUERAE
FEH ST EREAT, fhileBUiEnatBrERED.

B FEHES_ESEFRENfSFOSTHAOEE BHES_ESRRENSERS.
R E. WEHR: ERSRRCRrRERNEERE FUOERE. SEEOHER.
ERiAgleER () SR R OEEEE. SRR e () SRR
TEfEfE. RN TN, BEHAEERE, FRVEZ. ZETBTERRERT
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R, hEER. TEE. TER. FESEESEREE.

EHEEEN. FRTENNEEREES (ERRIS RN PaER RS ERE
THE. EHT AN EERERETRE. B, EHIEPEREEE YR, TEE.
TELTE. RS FESES. ERRERFEINERE. TN S EFNESEER S
EFE. et EITRE. Fif IS8, ARCENERNERSTN, DEEREA
MNOHEREFE.

EHFETEEHER
EEWMITES:
BEFE:
BEFER:
E+-FHHHEHER
E+-FEFGEBER
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10. &A% MSDS

AR

RESIEL. B

HEEH. %, SE. L.

B4 |{EEETE Ehas EikwE
B . AmEES - BMEENRLEE
B=d#4 | EEE#HERE Br—#a | E2EEH
ENEs | S®RE Bty | £5FEH
EInEs4 | EHRRE Er=#H4y | EFLE
ErAES | HREERLE ErO#y | EZEEs
ErES4 |BELRSHET E+asy | EHEEE
B FHy | EiEEwAA-EITE ErrEa | EfaEe
E—#4r: liﬁ B
fhE2ESTE: | s EEHE #H
{EERIELVEF: | zine onide ﬁ__g.a.f. zinc white
BEAHERHEE: | 1220 CAS NO: 1314-13-2
£l E
A
*£EHEH
B ma/EEES
A= =R CAS NOL
ke =59.0% 1314-13-2
=4 EEER
TR,
B AR
EET= EASEEEC s el 5, UEIAER/HNE. OFFEREF. OF. B=, HME

NA=TEE FUfaes. Bl
#. OHERELE

Rk, HEE.
M. WAHRE. EERSaRLsRE. EETE.

HHEE
BESE F A
B S BEEE
FRER B ETRA R, sk,
i g RERD, FRsmiIsERfFE. RE.
LN RiEHETGTES Sl DrEEE. S$%E. #HE
A wERESA, Ei. 5E
BT EBFER
R FEERAOBESESY. SERRERIMNER. JIESE.
HEET =i
ok FE EEA BRGNS SIANER. EERAN k. A ETESEEEN T
Fre i
ol tHEREtE
fire EaEtEEEE. FaEi. RUEERELSBRNLER (2HE). EHEE.
EBaEHL LEE BTSSEREFSHF. SR8ER. B4y, W5
HE. SSEUTmEEEYIEHASE.
B BiEnEEEE
SEZEER: | ZHARE BEER. SELRLFEETE). FRETHELE. 2US
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fEARREERIRENAOE, BUEFLIMFRES. FUESYEEIMER.
mIALTE. Barsfhd. ERSEAFEE. BEENREERE. FIHEEE
8. EERETEHEIE. SENERIEREEEL.

BRTHE. BANES. ERAE. BE. ESRATAFAE. DERR.
BEEET SEOHHUEHEY.

EAar: BehbdEm R

FE MAC(img/m3)

5

TVIATM:

ACGIH Smg/m3 () 10mg/m2 (23

TLYWHN: ACGIH 10mg/m3 ()
Lk B kEEFTECEEE DRESERES: #agE
TS EHE{s, REER.

P R ET

ERERAREEE EURBARIARNLOR. EESTRATASH
EEREESFRE.

AREREnT:

B EELFEHE.

H{ELTE:

FIEIEETRER.

Fh:

BIETE.

E T

TERE. HEER. -+ A RAIE.

EhEs: e

SIS LR BeARREESF.

PH:

BE (THh 1575 FAMERE (K=1k 5.61
FEa (T HMESEE (B5=1n

4 FEL: ng ST E: 8138

ET

<8, =oo0%; FE<o00su; BHiEsooo02w; HESETET 0%

MAESE (kPa):

MBS (kmal) -

EFEE (T

WFEF (MPay -

EBOk G ERRONSE: |

IS (T

i FBwviv):

SIEEE (T

BT Beev/v):

EeE,

FETH PETLE ETE. EESIGEE. TLEE.

EERE:

FRFRFNSEARENARE, EHCRTHEE. &8, REEE.

Er2fiEm,

Eimi BEEAREEE

BEKE:

EEA:

BRI

ERELNET:

EelEE:

S

Er—u4: ZESEH

BT

LDS0:

LC50:

THEMBEEE:

T

e

BragariE:
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i

Tk

E+TEg: EHEES

EHEEEEHR

ERRERIE:

JEEHEEE:

ERETETENERE

Era={EH:

E=#a: EFLERE

B+ M#g: THiES

g Zol

EMEEED: | CENERERS. RRURET. ENIETERRESAERE. TES. TEE.
Fifish. EHESEANSEREE. ERiETERE. W TEE.

ETams: ERES

ErrmEs: EfEs

HREFEE N

BRI

EEEe:
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11, WEH=45 MRS

CTl

R/

Test Report

HREES SCLO1J042263001E w1 IELSH
Eeport No. SCLO1T042268001E Paze 1 of 8

iR HEEPEHEERNEERAS

Applicant HUNANZOOMWENEWENERGY SCIENCE&ATECHNOLOGY CO., LTD.
8 EEERITTSEFAREEFENL T
Address NOA42.CHUANGXIN ED, NINGXIANG ECONOMIC AND TECHNOLOGICAL

DEVELOOMENT ZONE, CHANGSHA CITYHUNAN PROVINCE

U 82 B ah SRR £ 8. el e SR B
The following sample(s) and sample information was/were submitted and identified by/on the

behalf of the client
BB

Sample Name
BAME

Color

BRI
Sample Received Date
=t ) = Ek]
Testing Pericd

R

Test Requested

R AR A R
Test Method &Test Result(s)

MEE =4

Co304 [Cobaltosic oxide]
Z&

Black

20170622

Jun 22, 2017
2017.06.22-2017.06 26

Jun 22,2017 to Jun. 26, 2017

BREEFER AR PSP, $§(Cd). FHg). 751
(Cr(VI)), #iREE(PEB:). £ _"FF(PBDE:). {4E_FEE
(DBF, BEF, DEHP, DIBP). #(F), #(Cl). #(Br), ®OEFTI.

As specified by client, to test Lead(Ph), Cadmmm(Cd), Mercury(Hz),
Hexavalent Chromium{Cr(VI)), Polybrominated Biphenyls(PEBs),
Polybrominated Diphenyl Ethers(FBDEs), Phthalates (DEF, BEE. DEHF.
DIEF). Fluorine(F), Chlorine{Cl), Bromine(Br), odine(]) in the
submitted sample(s).

EFELTH

Please refer to following page(s).

T ol o = B
‘fr‘l‘ £ Riwiewed b

%( v A B #

Date 2017.06.26
pat
£ Technical Manager
No. R221581665
Eil:? ] FEERIFEXE 0 KEfRTLE
onal Group Co. Ltd. Hongwrel Industrial fone, Bao’an 70 District, Shenshen, Guanzgdong, China
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B S
Test Report

pams SCLO1T042268001E EOHHRE
Report No. SCLOLT042268001E Page 2 of &
4R Test Method
TR E Mk FiE AL
Tested It Test Method Measuced
ested Item(s) est Metho Bt
45 Lead (Pb), & Cadmium (Cd), TEC 62321-5:2013 Ed.1.0, s
F Mercury (Hg), 751irs IEC 62321-4:2013 E4.1.0, s o
Hexavalent Chromium (Cr(VI) IEC 62321-7-2:2017
FEEE
Polybrominated Biphenyls (PEBz), -
= ‘ IEC 62321-6:2013 GC-MS
e
Polybrominated Diphetry]l Ethers (PEDEs)
S0E T EBIEE Phthalates #=% [EC62321-8 CDV COME
(DEP, BEF. DEHF, DIEP) Referto IEC 62321-8 CDW 3
. #E EN 143822016
.. Fluorin IC
= e () Refer to EN 14582:2016
. #=% EN 14382:2016
=, Chi CI) IC
# Chiorine (C1) Refer to EN 14582:2016
2 £ EN 14332:2016
& Bromine (Br) * IC
Fefer to EIN 14582:2016
£ EN 14382:2016
2 Todine (T) 0 t IC
Refer to EN 14382-2016
Fir il 5 Test Result(s)
HETH H Tested Item(s) %% Result JriEtr iR MDL
32 Lead (Pk) ND. 2mgkg
£ Cadmium (Cd) ND. 2 mg/kg
A< Mercury (Hg) ND. 2mgkp
751145 Hexavalent Chromium (Cr{VI)) ND. S mgkg
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AR S
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BERS SCLOLT042268001E =1 W LI E
Report No. SCLOLI042268001E Page 3 of 8
Hir#iEE R Test Result(s)
I 17 H Tested Item(s) | £ % Result | ZriAihi B MDL
# {3 Polybrominated Biphenyls(PBBs)
—iRE Monobromodiphenyl N.D. 5mglkg
ZIRERE Dibromobiphenyl ND. 3 mgikg
=REFE Tribromobiphenyl ND. Smgkg
MR Tetrsbromobiphenyl ND. Smgkg
FIREF Pentabromobiphenyl ND. 5 mgikg
7R E Hexsbromobiphenyl ND. Smgkg
-2 {BEF Heptabromobiphenyl ND. S mgkg
JURERE Octabromobiphenyl ND. Smgikg
LR Nonabromobiphenyl ND. Smgkg
“+IREE Decabromobiphenyl ND. 3 mg'ks
# R — 3§ Polybrominated Diphenyl Ethers(PEDEs)
—iR — & Monobromodiphenyl ether ND. Smgke
Z iR = 3§ Dibromebiphenyl ether ND. 5mglkg
=R ZFFF Tribromobiphenyl ether ND. Smgks
[0{8 — F8F Tetrabromobiphenyl ether ND. 5 mg'ks
FIE— FEEF Pentabromobiphenyl ether ND. 3 mgkg
7R~ F 8 Hexabromobiphenyl ether ND. 5 mg'kg
iR = ¥R Heptabromobiphenyl ether ND. 3 mgkg
JURZEF Octabromobiphenyl ether N.D. Smgkg
LR = 3% Nonabromobiphenyl ether ND. Smgikg
R =38 Decabromobiphenyl ether ND. Smglkg
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RrITR &
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BEEs SCLO1J042268001E E4FEL R
Report No. SCLO1J042268001E Page 4 of 8
Fir il &5 58 Test Result(s)

T H Tested Item(s) R Result | FiEHifR MDL

43 — B ES Phthalates

& T e -

zEEl_AEﬁjﬁ_ IE T BE Dibutyl phthalate(DBP) st 50 mge

CAS#84-74-2

& = i H X

zﬁﬁl_n?ﬁ—fﬁ-ﬁﬁ'é Benzylbutyl phthalate(BEEP) 5 50 mgke

CAS#:85.68.7

SE_FRBQ-ILESCE)E

Di-2-ethylhexyl phthalate(DEHP) CAS%:117-81-7 PRl 20 g/

413 — Fg8— § T BE Diizobutyl phthalate(DIEF) .

CAS#:84-60-5 ME: 0 mefke

WA E Tested Item(s) |  #RResukt | FiEEHifR MDL

@ ¥ Halogens

& Fluorine (F) ND. 10mg/kg

& Chlorine (CI) 110 mg/ks 10 mgiks

2 Bromine (Br) ND. 10 mg'kg

& Todine () ND. 10 mg'ks
Wl R A A Zafns

Tested Sample/Part Description  Black powder

i MTENE, 8 ReERTTENE.

ND.= Figl (MTHEEHR)

-mgkg=ppm= 5 HOTT—

Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit
-N.I. = Not Detected (<MDL)
-mg/ke = ppm = parts per million

R FMEPHB/SRUET. 2F. LUATRERY. ELTSHTREESHA.
Note: The testing data and result(s) in this report is{are) just for scientific research, education,
internal guality control and product development etc.
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Test Report

BEES SCLOLT042268001E FE5mIEEHE
Report No. SCLOLT042268001E Page 5 of B8
Firfilifi 8 Test Process
1. (Pb), |(Cd), $(Cr) Lead(Ph), Cadmium(Cd), Chromium(Cr)
FEELTERA AR EEEE
Weigh sample and place it e o B
gh m:’vesselp :> Add digestion reagent :> Digest the sample
RS :
HOEAE ] BE
R 2o
H ICP-QOES TEFhEE Allzali Fosion/ A
ST Malke up with Acid Dizsolution Filtration
A?g;"ﬁ;:? deionized water
: ET
Solution

2. F(Hg) Mercury (Hg)

107

#-EE:F:.FEA& ﬁﬁﬁﬁ%:’:‘ TmAGEEER EM&;Q’EF g3 ﬁ'ﬁg#%
‘R-e1gh sample lacestina ::> Gl ::} Digest sample in microwave

microwave dagestmn vessel Add digestion reagent digestion oven

RS EENE
R g BE
Alleali Fusion/ Residue
FICP-OES | |£HFk=E Acid Dissolution Zig
rET Make up with Filtration

Analyzed by detomzed water

ICP-OES B

Solution



CTi

KR 5
Test Report

BERS SCLO1J042268001E FEoeW HEHE
Beport No. SCLO1T042268001E Page 6 of 8§
3. 724 ¥ (Cr(VI)) Hexavalent Chromium (Cr(VI))
FERERTERR b T JHsEEE L
Weigh sample and place it :> o AEEEER :‘> . BEEH
in a vessel Add digestion reagent Digest the sample
FI TR ¢ WESHEHE i wE, S
Add test solution Ad:];igmgnplfﬁzaﬂlue ! Cool and filter
{ESEE pH & BEETAES B UV.Vis 45
Adjust the pH value — Make up with ::> Analvzed by UV-Vis
of the solution detomized water BRI :

4. £REEPEBs), TR _FEK(PEDEs)
Polybrominated Biphenyls (PBBs), Polybrominated Diphenyl Ethers (PBDEs)

Concentrate the extract

ll

RERETEET RAAEHETER
Weigh zample and i Emmd with
place it in a thimble |  organic solvent m—
B GC-MS & REVENES
<::| Malke up with o ——
\v_
Ansiaed by OX M5 organic solvent

EEEIIENEESEA
Transfer the extract info a

volometric flask
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R ITR &5
Test Report

BEEs SCLO1JO42268001E ETWHHELA
Report No. SCLO1J042268001E Page 7 of 8
5. 413 — FESfE Phthalates (DBP, BEP, DEHP, DIEP)
FEEETEES FEHLERER I
Weigh sample and place | —> Extracted with

Analyzed by GCMS

it i a thimble orgamic solvent Concentrate the extract
B GOMS &4 AEEFIEE ERETENEEERA
— Make up with Tranzfer the extract into a

orgamic zolvent

volumetric flask

6. HL(F), F(CD), E(EBr), B

Fluerine(F), Chlorine(Cl), Bromine(Br), odine(T)

FEESHTIEMT FAESR EFERTHERR
Weigh and place sample ina — Fill the bomb Combust the sample in
sample cup of bomb with oxygen oxygen bomb
[l
= 1c ot miEsAEE HEELETITERA
K= Make up with Transfer the sample solution
Analyzed by IC ultra-purity water into a volumetric flask
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=
Test Report
BERS SCLO1J042268001E EsmHELHE
Report No. SCLO1J042268001E Page 8 of 8
FEonE R
Photo(s) of the sample(s)

e ﬁﬁ%ﬁ kg

SttEml Ufremft =R
ENRETHEASTRMSEATREEEY, FRSENEEAHBAESAFH. KE CTI
FEEE, TEMTER RS,

The test report is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested Without written approval of CTL this report can't be
reproduced except in full.
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12. —& A bEE MSDS
A A EOR B

E—#4 {kE2HEE

EERPIAR: —SLE A
ESEREWEI: silica WWEIF: 33licon dioxide
TARABEN: 2202 CAZ Mo.: T631-85-8

= a3k

M |

£ AMH: 2016sF10H 8 0
®¥-#a mEAa/dAREE
HEMES: —FE S8 =09 996% CAS No_ - TR31-36-5

E=#4 aEERE
mEeE: TEH
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