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Shenzhen Center for Analysis and Measurement of Material Surface 

Room B201 of the Building 1 & Room 201 of the Building 2, No. 1001, Longgang Road (Pingdi), Longgang District, Shenzhen 

Tel: 0755-85224817   Fax: 0755-28365216   www.szsac.com   E-mail: 863test@sz863.com 

 

Customer : SHENZHEN REFOND OPTOELECTRONICS CO,.LTD 

Address : 1-8th Floor, Building #1, 10th Industrial Zone, Tian Liao Community, Gong Ming Area, 

Guang Ming New District, SHENZHEN, CHINA 

 

Sample Information: 

Sample Name : LED Flexible Filament 

Sample Description : Orange filament 

Model/P.O. No. : / 

Item/Lot No. : / 

Material : / 

Buyer : / 

Supplier : / 

Manufacturer : / 

Received Date : Nov.2, 2018 

Test Period : Nov.2, 2018～Nov.15, 2018 

Test Requested : As specified by customer, 

1. refer to EU Regulation (EC) No 1907/2006 (REACH), to determine the 

191 kinds of substances of very high concern (SVHC) in the submitted 

sample. 

2. to determine the Lead(Pb), Cadmium(Cd), Mercury(Hg), Hexavalent 

Chromium(Cr
6+

), PBBs, PBDEs, DBP, BBP, DEHP and DIBP content. 
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1. Test Result(s) (SVHC): 

No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

1 Anthracene 120-12-7 

US EPA 3550C:2007 

US EPA 8270D:2014 

GC-MS N.D. 0.01 

2 
5-tert-butyl-2,4,6-trinitro-m-xy

lene (musk xylene) 
81-15-2 GC-MS N.D. 0.01 

3 
Short Chain Chlorinated 

Paraffines(SCCPs) 
85535-84-8 GC-MS N.D. 0.01 

4 2,4-Dinitrotoluene 121-14-2 GC-MS N.D. 0.01 

5 Anthracene oil 90640-80-5 GC-MS N.D. 0.01 

6 
Anthracene oil, anthracene 

paste, distn. lights 
91995-17-4 GC-MS N.D. 0.01 

7 
Anthracene oil, anthracene 

paste, anthracene fraction 
91995-15-2 GC-MS N.D. 0.01 

8 
Anthracene oil, 

anthracene-low 
90640-82-7 GC-MS N.D. 0.01 

9 
Anthracene oil, anthracene 

paste 
90640-81-6 GC-MS N.D. 0.01 

10 Pitch, coal tar, high-temp. 65996-93-2 GC-MS N.D. 0.01 

11 Tris(2-chloroethyl) phosphate 115-96-8 GC-MS N.D. 0.01 

12 2-Methoxyethanol 109-86-4 GC-MS N.D. 0.01 

13 2-Ethoxyethanol 110-80-5 GC-MS N.D. 0.01 

14 

1,2-Benzendicarboxylic acid, 

di-(C7-11)-branched and linear 

alkyl esters 

68515-42-4 GC-MS N.D. 0.01 

15 

Hydrazine; Hydrazine base; 

Diamine; Hydrazine 

anhydrous 

7803-57-8 

302-01-2 
GC-MS N.D. 0.01 

16 1-Methyl-2-pyrrolidone 872-50-4 GC-MS N.D. 0.01 

17 1,2,3-Trichloropropane 96-18-4 GC-MS N.D. 0.01 

18 

1,2-Benzenedicarboxylic acid, 

di-(C6-8)-branched and linear 

alkyl esters 

71888-89-6 GC-MS N.D. 0.01 

19 Trichloroethylene 79-01-6 GC-MS N.D. 0.01 
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No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

20 
4-(1,1,3,3-tetramethylbutyl)ph

enol, (4-tert-Octylphenol) 
111-15-9 

US EPA 3550C:2007 

US EPA 8270D:2014 
GC-MS N.D. 0.01 

21 4,4’-Diaminodiphenylmethane 101-77-9 ISO 17234:2010 GC-MS N.D. 0.01 

22 Dibutyl phthalate(DBP) 84-74-2 

US EPA 3540C:1996 

US EPA 8270D:2014 

GC-MS N.D. 0.01 

23 
Bis(2-ethyl(hexyl) 

phthalate)(DEHP) 
117-81-7 GC-MS N.D. 0.01 

24 Diisobutyl Phthalate (DIBP) 84-69-5 GC-MS N.D. 0.01 

25 Benzyl butyl phthalate (BBP) 85-68-7 GC-MS N.D. 0.01 

26 
Hexabromocyclododecane(HB

CDD) 
25637-99-4 

US EPA 3550C:2007 

US EPA 8270D:2014 

GC-MS N.D. 0.01 

27 
4-(1,1,3,3-tetramethylbutyl)ph

enol, (4-tert-Octylphenol) 
140-66-9 GC-MS N.D. 0.01 

28 1,2-Dichloroethane 107-06-2 GC-MS N.D. 0.01 

29 Bis(2-methoxyethyl) ether 111-96-6 GC-MS N.D. 0.01 

30 N,N-dimethylacetamide 127-19-5 GC-MS N.D. 0.01 

31 Phenolphthalein 77-09-8 GC-MS N.D. 0.01 

32 
2,2'-dichloro-4,4'-methylenedi

aniline (MOCA) 
101-14-4 GC-MS N.D. 0.01 

33 
Formaldehyde, oligomeric 

reaction products with aniline 
25214-704 GC-MS N.D. 0.01 

34 
Bis(2-methoxyethyl) 

phthalate(DMEP) 
117-82-8 GC-MS N.D. 0.01 

35 2-Methoxyaniline; o-Anisidine 90-04-0 GC-MS N.D. 0.01 

36 Bis(tributyltin) oxide(TBTO) 56-35-9 ISO 17353:2004 GC-MS N.D. 0.01 

37 Acrylamide 79-06-1 
US EPA 3550C:2007  

US EPA 8321B:2007 
HPLC N.D. 0.01 

38 Lead hydrogen arsenate 7784-40-9 US EPA 3052:1996 

US EPA 6010C:2007 

ICP-OES N.D. 0.01 

39 Triethyl arsenate 15606-95-8 ICP-OES N.D. 0.01 

40 Diarsenic pentaoxide 1303-28-2 US EPA 3052:1996 

US EPA 6010C:2007 

ICP-OES N.D. 0.01 

41 Diarsenic trioxide 1327-53-3 ICP-OES N.D. 0.01 
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No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

42 Cobalt dichloride 7646-79-9 
US EPA 3052:1996 

EN 14582:2007 

ICP-OES 

IC 
N.D. 0.01 

43 Sodium dichromate 7789-12-0 
US EPA 3052:1996 

US EPA 3060A:1996 

ICP-OES 

UV-Vis 
N.D. 0.01 

44 Lead chromate 7758-97-6 

US EPA 3052:1996 

US EPA 3060A:1996 

US EPA 6010C:2007 

ICP-OES 

UV-Vis 
N.D. 0.01 

45 
Lead chromate molybdate 

sulfate red 
12656-85-8 

ICP-OES 

UV-Vis 
N.D. 0.01 

46 Dichromium tris(chromate) 24613-89-6 
ICP-OES 

UV-Vis 
N.D. 0.01 

47 

Potassium 

hydroxyoctaoxodizincatedi-chr

omate 

11103-86-9 
ICP-OES 

UV-Vis 
N.D. 0.01 

48 Lead chromate 1344-37-2 ICP-OES N.D. 0.01 

49 
Aluminosilicate, Refratory 

Ceramic Fibres 
/ 

US EPA 3052:1996 

US EPA 6010C:2007 

ICP-OES N.D. 0.01 

50 
Zirconia Aluminosilicate, 

Refratory Ceramic Fibres 
/ ICP-OES N.D. 0.01 

51 
Pentazinc chromate 

octahydroxide 
49663-84-5 ICP-OES N.D. 0.01 

52 Lead azide Lead diazide 13424-46-9 ICP-OES N.D. 0.01 

53 Lead styphnate 15245-44-0 ICP-OES N.D. 0.01 

54 Lead dipicrate 6477-64-1 

US EPA 3052:1996 

US EPA 6010C:2007 

ICP-OES N.D. 0.01 

55 Arsenic acid 7778-39-4 ICP-OES N.D. 0.01 

56 Calcium arsenate 7778-44-1 ICP-OES N.D. 0.01 

57 Trilead diarsenate 3687-31-8 ICP-OES N.D. 0.01 

58 Boric acid 
10043-35-3 

11113-50-1 
ICP-OES N.D. 0.01 

59 

Disodium tetraborate, 

anhydrous, Heptahydrate, 

Decahydrate 

1330-43-4 

12179-04-3 

1303-96-4 

ICP-OES N.D. 0.01 

60 
Tetraboron disodium 

heptaoxide, hydrate 
12267-73-1 ICP-OES N.D. 0.01 

61 Sodium chromate 7775-11-3 
US EPA 3052:1996 

US EPA 3060A:1996 

ICP-OES 

UV-Vis 
N.D. 0.01 
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No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

164 1,3-propanesultone 1120-71-4 
US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS N.D. 0.01 
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No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

176 Benz[a]anthracene 56-55-3 
US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS N.D. 0.01 

177 Cadmium nitrate 10325-94-7 
US EPA3052:1996 

US EPA6010C:2007 
ICP-OES N.D. 0.01 

178 Cadmium carbonate 513-78-0 
US EPA3052:1996 

US EPA6010C:2007 
ICP-OES N.D. 0.01 

179 Cadmium hydroxide 21041-95-2 
US EPA3052:1996 

US EPA6010C:2007 
ICP-OES N.D. 0.01 

180 Chrysene 218-01-9 
US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS N.D. 0.01 

181 

Reaction products of 

1,3,4-thiadiazolidine-2,5-dithio

ne, formaldehyde and 

4-heptylphenol, branched and 

linear (RP-HP) [with ≥0.1% 

w/w 4-heptylphenol, branched 

and linear] 

— 
US EPA 3550C:2007 

US EPA 8231B:2007 
HPLC N.D. 0.01 

182 

Benzene-1,2,4-tricarboxylic 

acid 1,2 anhydride (trimellitic 

anhydride) (TMA) 

552-30-7 
US EPA 3550C:2007 

US EPA 8231B:2007 
HPLC N.D. 0.01 

183 Benzo[ghi]perylene 191-24-2 

US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS 

N.D. 0.01 

184 
 ecamethylcyclopentasiloxane 

(D5) 
541-02-6 N.D. 0.01 

185 dicyclohexyl phthalate(DCHP) 84-61-7 N.D. 0.01 

186 disodium octaborate 12008-41-2 
US EPA3052:1996 

US EPA6010C:2007 
ICP-OES N.D. 0.01 

187 
Dodecamethylcyclohexasiloxa

ne(D6) 
540-97-6 US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS 

N.D. 0.01 

188 Ethylenediamine(EDA) 107-15-3 N.D. 0.01 
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No. Test Items CAS No. Test Methods Equipment 
Results 

(%) 

MDL 

(%) 

189 Lead 7439-92-1 
US EPA3052:1996 

US EPA6010C:2007 
ICP-OES N.D. 0.01 

190 
Octamethyl 

cyclotetrasiloxane(D4) 
556-67-2 US EPA 3540C:1996 

US EPA 8270D:2014 
GC-MS 

N.D. 0.01 

191 Hydrogenated terphenyls 61788-32-7 N.D. 0.01 

Remark: -N.D.=Not Detected (＜MDL); 

        -MDL=Method Detected Limit; 

        -0.1%=1000mg/kg=1000ppm; 

-* The result of Cobalt dichloride was calculated by the testing result of heavy metal element and 

anion. The result of Diarsenic pentaoxide, Diarsenic trioxide, Sodium dichromate dehydrate, Lead 

hydrogen arsenate, Aluminosilicate, Zirconia aluminosilicate, Lead chromate, Lead sulchromate yellow 

and lead chromate molybdate sulphate red, Boric acid, Disodium tetraborate, anhydrous, Tetraboron 

disodium heptaoxide, hydrate, Sodium chromate, Potassium chromate, Ammonium dichromate and 

Potassium dichromate, Cobalt sulphate, Cobalt Dinitrate, Cobalt carbonate, Cobalt diacetate, Chromium 

trioxide, Chromic acid, Dichromic acid, Oligomers of chromic acid and Dichromic acid, Strontium 

chromate, Dichromium tris(chromate), Potassium hydroxyoctaoxodizincatedi-chromate, Pentazinc 

chromate octahydroxide, Aluminosilicate Refractory Ceramic Fibres (RCF), Zirconia Aluminosilicate 

Refractory Ceramic Fibres Zr-RCF, Lead azide Lead diazide, Lead styphnate, Lead dipicrate, Arsenic acid, 

Calcium arsenate, Trilead diarsenate, Pentalead tetraoxide sulphate, Lead dinitrate, Tetralead trioxide 

sulphate, Lead oxide (lead monoxide) , Lead titanium trioxide, Dioxobis(stearato)trilead, Acetic acid, lead 

salt, basic, Tetraethyllead, [Phthalato(2-)]dioxotrilead, Lead cynamidate, Silicic acid, barium salt, 

lead-doped, Trilead dioxide phosphonate, Lead Titanium Zirconium Oxide, Basic lead carbonate (trilead 

bis(carbonate)dihydroxide) , Fatty acids, C16-18, lead salts, Lead tetroxide (orange lead) , Sulfurous acid, 

lead salt, dibasic, lead oxide sulphate, Lead bis(tetrafluoroborate) , Silicic acid, lead salt, Cadmium oxide, 

Cadmium nitrate, Cadmium carbonate, Cadmium hydroxide were calculated by the testing result of heavy 

metal element. To judge if the sample contains above metal compounds, further confirmation is needed; 

MDL is obtained by evaluating elements conversion (such as B, Na, K, As, Pb, Co, Si, Zr, Mo, Cr
6+

, P, Ca, 

Zn, Sr, Ti, Cd). The result of Bis(tributyltin) oxide was calculated by the testing result of tributyltin. This 

result was the screening result of Bis(tributyltin) oxide, including tributyltin oxide and its salts. If wants to 
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Test Item(s) Test Method Equipment 
MDL 

(mg/kg) 

Result(s) 

(mg/kg) 

Limit# 

(mg/kg) 

Polybromodiphenyl ether 

(PBDEs) 
IEC 62321-6:2015 GC-MS — N.D. 1000 

Dibutyl phthalate(DBP) 

IEC 62321-8:2017 GC-MS 

10 N.D. 1000 

Butyl benzyl phthalate(BBP) 10 N.D. 1000 

Bis(2-ethylhexyl) phthalate 

(DEHP) 
10 N.D. 1000 

Diisobutyl phthalate(DIBP) 10 N.D. 1000 

Remark: mg/kg=ppm=parts per million 

N.D.=Not Detected (<MDL); MDL=method detection limit 

#：The Limit is(are) from EU RoHS 2011/65/EU and 2015/863/EU. 

 

Test Process: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/Preparation 

Sample weighing 

 

Sample pretreatment 

 

Instrumental analysis 

 

DATA 

 

1. Test SVHC concentration: 

 

Sample preparation, 
weigh 

Add the digesting 
reagent 

Total digested by 
microwave 

Dilute with DI water Tested by ICP-OES 
Filter and transfer to 

volumetric flask 

 

2.Test Lead(Pb), Cadmium(Cd), Mercury(Hg) concentration: 
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