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样品照片:.

CANML2123484902

CAN21-234849.001 .

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.
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JINCHANG NICKEL CITY MINING INDUSTRIAL CO., LTD. .

NO.7 BEIJING ROAD,JINCHANG CITY,GANSU PROVINCE,CHINA

.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : Micro-grain 

Phosphor-copper Anode ball .

SGS Job No. : SP22-000030 - SH .

Client Ref. Information : . Ф25,Φ28,Φ38,Φ50,Φ55 .

Material No. : . TPW0.05.

Manufacturer : . JINCHANG NICKEL CITY MINING INDUSTRIAL CO., LTD. .

Country of Origin : . CHINA.

Main Substance : . Copper.

Date of Sample Received : . 04 Jan 2022.

Testing Period : . 04 Jan 2022 - 10 Jan 2022 .

Test Requested : . Selected test(s) as requested by client. .

Please refer to next page(s). .

Please refer to next page(s). .

Test Method : .

Test Results : .

Conclusion :. Based on the performed tests on submitted sample(s), the results of Cadmium, 

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs), 

Polybrominated diphenyl ethers (PBDEs) and Phthalates such as 

Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl 

phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by 

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU. .

Jenny Lan.

Approved Signatory .

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd..
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Test Results : .

Test Part Description : .

Specimen No.. SGS Sample ID. Description.

SN1. SHA22-000608.001 Copper metal .

Remarks :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = Method Detection Limit .

(3) ND = Not Detected ( < MDL ) .

(4) "-" = Not Regulated .

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU.

Test Method : . With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-1:2015,  IEC 

62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS. .

001.

Cadmium (Cd) . 100 mg/kg. 2 ND.

Lead (Pb). 1000 mg/kg. 2 ND.

Mercury (Hg). 1000 mg/kg. 2 ND.

Hexavalent Chromium (Cr(VI))▼ . -. µg/cm². 0.10 ND.

Sum of PBBs. 1000 mg/kg. - ND.

Monobromobiphenyl . - mg/kg. 5 ND.

Dibromobiphenyl . - mg/kg. 5 ND.

Tribromobiphenyl . - mg/kg. 5 ND.

Tetrabromobiphenyl . - mg/kg. 5 ND.

Pentabromobiphenyl . - mg/kg. 5 ND.

Hexabromobiphenyl . - mg/kg. 5 ND.

Heptabromobiphenyl . - mg/kg. 5 ND.

Octabromobiphenyl . - mg/kg. 5 ND.

Nonabromobiphenyl . - mg/kg. 5 ND.

Decabromobiphenyl . - mg/kg. 5 ND.

Sum of PBDEs. 1000 mg/kg. - ND.

Monobromodiphenyl ether . - mg/kg. 5 ND.

Dibromodiphenyl ether . - mg/kg. 5 ND.

Tribromodiphenyl ether . - mg/kg. 5 ND.

Tetrabromodiphenyl ether . - mg/kg. 5 ND.

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 001.

Pentabromodiphenyl ether . - mg/kg. 5 ND.

Hexabromodiphenyl ether . - mg/kg. 5 ND.

Heptabromodiphenyl ether . - mg/kg. 5 ND.

Octabromodiphenyl ether . - mg/kg. 5 ND.

Nonabromodiphenyl ether . - mg/kg. 5 ND.

Decabromodiphenyl ether . - mg/kg. 5 ND.

Di-butyl Phthalate (DBP) . 1000 mg/kg. 50 ND.

Benzyl Butyl Phthalate (BBP) . 1000 mg/kg. 50 ND.

Di-2-Ethyl Hexyl Phthalate (DEHP) . 1000 mg/kg. 50 ND.

Diisobutyl Phthalates (DIBP) . 1000 mg/kg. 50 ND.

Notes :.

(1)The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

    IEC 62321 series is equivalent to EN 62321 series

    https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG

    _ID:1258637,25

(2)▼ =   a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 μg/cm².

    The sample coating is considered to contain CrVI

    b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 μg/cm²). The

    coating is considered a non-CrVI based coating

    c. The result between 0.10 μg/cm² and 0.13 μg/cm² is considered to be inconclusive -

    unavoidable coating variations may influence the determination 

    Information on storage conditions and production date of the tested sample is unavailable 

    and thus Cr(VI) results represent status of the sample at the time of testing. .
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ATTACHMENTS 
 

Elements (IEC62321) Testing Flow Chart 
 

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.  
 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

ICP-OES/AAS 

Solution 

Filtration 

Residue 

1) Alkali Fusion / Dry 
Ashing  

2) Acid to dissolve 

Acid digestion with 
microwave/ hotplate 

DATA 
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ATTACHMENTS 
Hexavalent Chromium (Cr(VI)) Testing Flow Chart 

 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

Metallic 
material 

DATA 

UV-Vis 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarba
zide for color 
development 

 

Adding 1,5- 
diphenylcarbazide for 

color development 

UV-Vis 

Nonmetallic 
material 

Dissolving by 
ultrasonication 

pH adjustment 

DATA 

ABS/PC/PVC Others 

Digesting at 
150~160°C 

Digesting at 
60°C by 

ultrasonication 

Separating to 
get aqueous 

phase 
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ATTACHMENTS 

 

PBBs/PBDEs Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/ Dilution of 
extraction solution 

 

Filtration 

GC-MS 

DATA  
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ATTACHMENTS 

 

Phthalates Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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Sample photo: .

SHAEC2200060801

SHA22-000608.001 .

SGS authenticate the photo on original report only .

*** End of Report *** .
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金昌镍都矿山实业有限公司.

甘肃省金昌市金川区北京路7号

.

.

以下测试之样品是由申请者所提供及确认 : 微晶磷铜球.

SGS工作编号 :. SP22-000030 - SH .

客户参考信息 :. Ф25,Φ28,Φ38,Φ50,Φ55 .

料号 :. TPW0.05.

制造商 :. 金昌镍都矿山实业有限公司.

原产国 :. 中国.

主要成分 :. 铜.

样品接收日期 :. 2022年01月04日.

测试周期 :. 2022年01月04日 - 2022年01月10日.

测试要求 :. 根据客户要求测试.

请参见下一页.

请参见下一页.

测试方法 :.

测试结果 :.

结论 :. 基于所送样品进行的测试，镉、铅、汞、六价铬、多溴联苯(PBBs)、多溴二苯

醚(PBDEs)、邻苯二甲酸酯(如邻苯二甲酸二丁酯 (DBP)、邻苯二甲酸丁苄

酯(BBP)、邻苯二甲酸二(2-乙基已基)酯(DEHP)和邻苯二甲酸二异丁酯(DIBP))的

测试结果符合欧盟RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863的限值

要求。.

Jenny Lan兰柳珍.

批准签署人.

通标标准技术服务（上海）有限公司
授权签名.
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测试结果 :.

测试样品描述 :.

样品编号. SGS样品ID. 描述.

SN1. SHA22-000608.001 铜色金属.

备注 :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = 方法检测限.

(3) ND = 未检出 ( < MDL ).

(4) "-" = 未规定.

RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863.

测试方法 :. 参考IEC 62321-4:2013+AMD1:2017，IEC 62321-5:2013，IEC 62321-7-1:2015，IEC 

62321-6:2015和IEC 62321-8:2017，采用ICP-OES，UV-Vis和GC-MS进行分析。.

001.

镉 (Cd). 100 mg/kg. 2 ND.

铅(Pb). 1000 mg/kg. 2 ND.

汞 (Hg). 1000 mg/kg. 2 ND.

六价铬(Cr(VI))▼. -. μg/cm². 0.10 ND.

多溴联苯之和(PBBs). 1000 mg/kg. - ND.

一溴联苯. - mg/kg. 5 ND.

二溴联苯. - mg/kg. 5 ND.

三溴联苯. - mg/kg. 5 ND.

四溴联苯. - mg/kg. 5 ND.

五溴联苯. - mg/kg. 5 ND.

六溴联苯. - mg/kg. 5 ND.

七溴联苯. - mg/kg. 5 ND.

八溴联苯. - mg/kg. 5 ND.

九溴联苯. - mg/kg. 5 ND.

十溴联苯. - mg/kg. 5 ND.

多溴二苯醚之和(PBDEs). 1000 mg/kg. - ND.

一溴二苯醚. - mg/kg. 5 ND.

二溴二苯醚. - mg/kg. 5 ND.

三溴二苯醚. - mg/kg. 5 ND.

四溴二苯醚. - mg/kg. 5 ND.

测试项目. 限值. 单位. MDL.
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测试项目. 限值. 单位. MDL. 001.

五溴二苯醚. - mg/kg. 5 ND.

六溴二苯醚. - mg/kg. 5 ND.

七溴二苯醚. - mg/kg. 5 ND.

八溴二苯醚. - mg/kg. 5 ND.

九溴二苯醚. - mg/kg. 5 ND.

十溴二苯醚. - mg/kg. 5 ND.

邻苯二甲酸二丁酯 (DBP). 1000 mg/kg. 50 ND.

邻苯二甲酸丁苄酯(BBP). 1000 mg/kg. 50 ND.

邻苯二甲酸二(2-乙基己基)酯(DEHP). 1000 mg/kg. 50 ND.

邻苯二甲酸二异丁酯(DIBP). 1000 mg/kg. 50 ND.

备注 :.

(1) 最大允许极限值引用自RoHS指令(EU) 2015/863。

IEC 62321系列等同于 EN 62321系列

https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:12586

37,25

(2) ▼ =  a. 当六价铬的浓度高于0.13 μg/cm²时，样品为阳性，即含有六价铬；

b. 当六价铬的浓度为ND(低于0.10 μg/cm² )时，样品为阴性，即未检测到六价铬；

c. 当六价铬的浓度介于0.10 μg/cm²与0.13 μg/cm²之间时，无法直接判定是否检测到六价铬，因不同个体的
样品表面差异可能会影响测定结果；

由于未获知样品的存储条件和生产日期，样品的六价铬测试结果仅能代表测试时样品含六价铬的状态。.

除非另有说明，此报告结果仅对测试的样品负责。本报告未经本公司书面许可，不可部分复制。.

检测报告仅用于客户科研、教学、内部质量控制、产品研发等目的，仅供内部参考。.
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附件 
 

元素(IEC62321) 测试流程图 
 

1)样品按照下述流程被完全消解 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

电感耦合等离子体发射光 
谱仪/原子吸收光谱 

溶液 

过滤 

残留物 

1) 碱熔法/灰化 
2) 酸溶解 

用微波消解仪/电热板
进行酸消解 

数据 

预处理 

量取 
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附件 

六价铬测试流程图 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

预处理 

量取 

金属 

沸水萃取 

加入 1,5-二苯
碳酰二肼显色 

数据 
. 

紫外-可见光分

光光度计 

 

 

加入 1,5-二苯碳
酰二肼显色 

紫外-可见光 

分光光度计 

非金属 

调整 pH 

数据 

超声溶解 

ABS/PC/PVC 其它 

在 150~160°C

条件下消解 

在 60°C 条件

下超声消解 分离得到水相 
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附件 
 

PBBs/PBDEs测试流程图 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

预处理 

量取 

用溶剂萃取 

浓缩/稀释萃取液 

 

过滤 

气相色谱-质谱联用仪 

数据 
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附件 
 

Phthalates测试流程图 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

预处理 

量取 

用溶剂萃取 

浓缩/稀释 

过滤 

气相色谱-质谱联用仪 

数据 
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样品照片:.

SHAEC2200060802

SHA22-000608.001 .

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.
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JIANGSU KUANGSHUN PHOTOSENSITIVITY NEW-MATERIAL STOCK CO., LTD. .

Huacheng Road 18,Qingyang Industried Area,Jiangyin City,Jiangsu Province

.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : Thermal Curable 

Marking Ink.

SGS Job No. : SP21-035837 - SUZ .

Model No. :. KSM-388BK-HF.

Material No. : . KSM-28HF.

Client Ref. Information : . 150℃,60 minutes curable mixture .

Date of Sample Received : . 18 Nov 2021.

Testing Period : . 18 Nov 2021 - 24 Nov 2021 .

Test Requested : . Selected test(s) as requested by client. .

Please refer to next page(s). .

Please refer to next page(s). .

Test Method : .

Test Results : .

Jenny Lan.

Approved Signatory .

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd..
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Test Results : .

Test Part Description : .

Specimen No.. SGS Sample ID. Description.

SN1. SHA21-250404.002 Black solid.

Remarks :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = Method Detection Limit .

(3) ND = Not Detected ( < MDL ) .

(4) "-" = Not Regulated .

Halogen.

Test Method : . With reference to EN 14582: 2016 , analysis was performed by IC. .

Test Item(s). Unit. MDL. 002.

Fluorine (F). mg/kg. 50 ND.

Chlorine (Cl). mg/kg. 50 376.

Bromine (Br). mg/kg. 50 ND.

Iodine (I). mg/kg. 50 ND.
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ATTACHMENTS 

 

Halogen Testing (oxygen bomb) Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Combustion in oxygen bomb 

Dissolved in an absorption 

solution 

Filtration 

Analyzed by ion 

chromatography. Double confirm 

by other instruments, if 

necessary 

DATA 
 



Test Report. No. SHAEC2125040407  Date: 24 Nov 2021 . Page 4 of 4.

Sample photo: .

SHAEC2125040407

SHA21-250404.002 .

SGS authenticate the photo on original report only .

*** End of Report *** .
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SHANGHAI GLOBAL ELECTRONIC MATERIAL LTD. .

33#, BAOSHENG ROAD. SONGJIANG AREA, SHANGHAI P.R CHINA

.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : Halogen free Laminate 

(FR-4.1).

SGS Job No. : SP21-036657 - SH .

Date of Sample Received : . 25 Nov 2021.

Testing Period : . 25 Nov 2021 - 02 Dec 2021 .

Test Requested : . Selected test(s) as requested by client. .

Please refer to next page(s). .

Please refer to next page(s). .

Test Method : .

Test Results : .

Conclusion :. Based on the performed tests on submitted sample(s), the results of Cadmium, 

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs), 

Polybrominated diphenyl ethers (PBDEs) and Phthalates such as 

Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl 

phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by 

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU. .

Tom Ni.

Approved Signatory .

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd..
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Test Results : .

Test Part Description : .

Specimen No.. SGS Sample ID. Description.

SN1. SHA21-257872.002 Copper/brown solid board .

Remarks :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = Method Detection Limit .

(3) ND = Not Detected ( < MDL ) .

(4) "-" = Not Regulated .

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU.

Test Method : . With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-2:2017, IEC 

62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS. .

002.

Cadmium (Cd) . 100 mg/kg. 2 ND.

Lead (Pb). 1000 mg/kg. 2 ND.

Mercury (Hg). 1000 mg/kg. 2 ND.

Hexavalent Chromium (Cr(VI)) . 1000 mg/kg. 8 ND.

Sum of PBBs. 1000 mg/kg. - ND.

Monobromobiphenyl . - mg/kg. 5 ND.

Dibromobiphenyl . - mg/kg. 5 ND.

Tribromobiphenyl . - mg/kg. 5 ND.

Tetrabromobiphenyl . - mg/kg. 5 ND.

Pentabromobiphenyl . - mg/kg. 5 ND.

Hexabromobiphenyl . - mg/kg. 5 ND.

Heptabromobiphenyl . - mg/kg. 5 ND.

Octabromobiphenyl . - mg/kg. 5 ND.

Nonabromobiphenyl . - mg/kg. 5 ND.

Decabromobiphenyl . - mg/kg. 5 ND.

Sum of PBDEs. 1000 mg/kg. - ND.

Monobromodiphenyl ether . - mg/kg. 5 ND.

Dibromodiphenyl ether . - mg/kg. 5 ND.

Tribromodiphenyl ether . - mg/kg. 5 ND.

Tetrabromodiphenyl ether . - mg/kg. 5 ND.

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 002.

Pentabromodiphenyl ether . - mg/kg. 5 ND.

Hexabromodiphenyl ether . - mg/kg. 5 ND.

Heptabromodiphenyl ether . - mg/kg. 5 ND.

Octabromodiphenyl ether . - mg/kg. 5 ND.

Nonabromodiphenyl ether . - mg/kg. 5 ND.

Decabromodiphenyl ether . - mg/kg. 5 ND.

Di-butyl Phthalate (DBP) . 1000 mg/kg. 50 ND.

Benzyl Butyl Phthalate (BBP) . 1000 mg/kg. 50 ND.

Di-2-Ethyl Hexyl Phthalate (DEHP) . 1000 mg/kg. 50 ND.

Diisobutyl Phthalates (DIBP) . 1000 mg/kg. 50 ND.

Notes :.

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

      IEC 62321 series is equivalent to EN 62321 series

      https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:

      1258637,25

(2) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical

      devices, and monitoring and control instruments,including industrial monitoring and control 

      instruments, from 22 July 2021. .

Sulfur.

Test Method : . With reference to EN 14582: 2016, analysis was performed by Ion Chromatograph (IC). .

Test Item(s). Unit. MDL. 002.

Sulfur (S). mg/kg. 50 ND.

Halogen.

Test Method : . With reference to EN 14582: 2016 , analysis was performed by IC. .

Test Item(s). Unit. MDL. 002.

Chlorine (Cl). mg/kg. 50 312.

Bromine (Br). mg/kg. 50 ND.
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Asbestos.

Test Method : . With reference to NIOSH 9002:1994, Analysis was performed by Polarized light microscope 

(PLM)..

CAS NO.Test Item(s). Unit. MDL. 002.

Actinolite. 77536-66-4. %. 0.1 Negative.

Amosite. 12172-73-5. %. 0.1 Negative.

Anthophyllite . 77536-67-5. %. 0.1 Negative.

Chrysotile. 12001-29-5/

132207-32-0.

%. 0.1 Negative.

Crocidolite. 12001-28-4. %. 0.1 Negative.

Tremolite. 77536-68-6. %. 0.1 Negative.

Notes :.

(1) Negative = the absence of asbestos, Positive = the presence of asbestos. .

Hexabromocyclododecane (HBCDD).

Test Method : . With reference to IEC 62321:2008, analysis was performed by GC-MS. .

Test Item(s). Unit. MDL. 002.

Hexabromocyclododecane (HBCDD) . mg/kg. 10 ND.

Perfluorooctanesulfonate (PFOS) and its derivatives and Perfluorooctanoic Acid (PFOA).

Test Method : . With reference to CEN/TS 15968:2010, analysis was performed by HPLC-MS. .

Test Item(s). CAS NO. Unit. MDL. 002.

Perfluorooctane sulfonates (PFOS) and its derivatives . -. mg/kg. - ND.

PFOS^. 1763-23-1. mg/kg. 10. ND.

N-ethylperfluoro-1-octanesulfonamide (EtFOSA) . 4151-50-2. mg/kg. 10. ND.

N-methylperfluoro-1-octanesulfonamide (MeFOSA) . 31506-32-8. mg/kg. 10. ND.
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Test Item(s). CAS NO. Unit. MDL. 002.

2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol 

(EtFOSE).

1691-99-2. mg/kg. 10. ND.

2-(N-methylperfluoro-1-octanesulfonamido)-ethanol 

(MeFOSE).

24448-09-7. mg/kg. 10. ND.

Perfluorooctane Sulfonamide (PFOSA) . 754-91-6. mg/kg. 10. ND.

Perfluorooctanoic Acid (PFOA) and its salts+ . -. mg/kg. 10. ND.

Notes :.

(1) + PFOA refer to its salts including PFOA-Na (CAS No.: 335-95-5), PFOA-K (CAS No.: 2395-00-8), 

PFOA-Ag (CAS No.: 335-93-3), PFOA-F (CAS No.: 335-66-0) and APFO (CAS No.: 3825-26-1);

(2) ^ PFOS including PFOS-K (CAS No.: 2795-39-3), PFOS-Li (CAS No.: 29457-72-5), PFOS-NH4 (CAS 

No.: 29081-56-9), PFOS-NH(OH)2 (CAS No.: 70225-14-8), PFOS-N(C2H5)4 (CAS No.: 56773-42-3), 

PFOS-DDA(CAS No.:251099-16-8) and POSF (CAS No.: 307-35-7) .

Polycyclic aromatic hydrocarbons (PAHs).

Test Method : . With reference to AfPS GS 2019:01 PAK, analysis was performed by GC-MS. .

Test Item(s). Unit. MDL. 002.

mg/kg. 0.1. ND.Benzo(a)pyrene(BaP) .

mg/kg. 0.1. ND.Benzo(e)pyrene(BeP) .

mg/kg. 0.1. ND.Benzo(a)anthracene(BaA) .

mg/kg. 0.1. ND.Benzo(b)fluoranthene(BbF) .

mg/kg. 0.1. ND.Benzo(j)fluoranthene(BjF) .

mg/kg. 0.1. ND.Benzo(k)fluoranthene(BkF) .

mg/kg. 0.1. ND.Chrysene(CHR) .

mg/kg. 0.1. ND.Dibenzo(a,h)anthracene(DBA) .

mg/kg. 0.1. ND.Benzo(g,h,i)perylene(BPE) .

mg/kg. 0.1. ND.Indeno(1,2,3-c,d)pyrene(IPY) .

mg/kg. 0.1. ND.Phenanthrene(PHE) .

mg/kg. 0.1. ND.Pyrene(PYR).

mg/kg. 0.1. ND.Anthracene(ANT) .

mg/kg. 0.1. ND.Fluoranthene(FLT) .

mg/kg. - ND.Sum of Phenanthrene(PHE), Pyrene(PYR), Anthracene(ANT), 

Fluoranthene(FLT) .

mg/kg. 0.1. ND.Naphthalene(NAP) .

mg/kg. - ND.Sum of 15 PAHs .



Test Report. No. SHAEC2125787203  Date: 02 Dec 2021 . Page 6 of 17.

Phthalates Content.

Test Method : . With reference to EN 14372:2004, analysis was performed by GC-MS. .

Test Item(s). CAS NO. Unit. MDL. 002.

Dibutyl Phthalate (DBP) . 84-74-2. %. 0.003. ND.

Benzylbutyl Phthalate (BBP) . 85-68-7. %. 0.003. ND.

Bis-(2-ethylhexyl) Phthalate (DEHP) . 117-81-7. %. 0.003. ND.

Diisononyl Phthalate (DINP) . 28553-12-0

/68515-48-0.

%. 0.01. ND.

Di-n-octyl Phthalate (DNOP) . 117-84-0. %. 0.003. ND.
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Test Item(s). CAS NO. Unit. MDL. 002.

Diisodecyl Phthalate (DIDP) . 26761-40-0

/68515-49-1.

%. 0.01. ND.

Di-n-hexyl Phthalate (DnHP) . 84-75-3. %. 0.003. ND.

Diisobutyl Phthalate (DIBP) . 84-69-5. %. 0.003. ND.
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ATTACHMENTS 
 

Elements (IEC62321) Testing Flow Chart 
 

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.  
 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

ICP-OES/AAS 

Solution 

Filtration 

Residue 

1) Alkali Fusion / Dry 
Ashing  

2) Acid to dissolve 

Acid digestion with 
microwave/ hotplate 

DATA 
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ATTACHMENTS 
Hexavalent Chromium (Cr(VI)) Testing Flow Chart 

 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

Metallic 
material 

DATA 

UV-Vis 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarba
zide for color 
development 

 

Adding 1,5- 
diphenylcarbazide for 

color development 

UV-Vis 

Nonmetallic 
material 

Dissolving by 
ultrasonication 

pH adjustment 

DATA 

ABS/PC/PVC Others 

Digesting at 
150~160°C 

Digesting at 
60°C by 

ultrasonication 

Separating to 
get aqueous 

phase 
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ATTACHMENTS 

 

PBBs/PBDEs Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/ Dilution of 
extraction solution 

 

Filtration 

GC-MS 

DATA  
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ATTACHMENTS 

 

Phthalates Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

 

Halogen Testing (oxygen bomb) Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Combustion in oxygen bomb 

Dissolved in an absorption 

solution 

Filtration 

Analyzed by ion 

chromatography. Double confirm 

by other instruments, if 

necessary 

DATA 
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ATTACHMENTS 

 

HBCDD Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

 

PFASs/ PFOS/PFOA Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

LC-MS/LC-MS-MS 

DATA 
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ATTACHMENTS 

 

PAHs Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

Asbestos Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Examination by PLM 

DATA 
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Sample photo: .

SHAEC2125787203

SHA21-257872.002 .

SHAEC2125787203

.

SGS authenticate the photo on original report only .

*** End of Report *** .
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上海国纪电子材料有限公司.

上海市松江区工业园区宝胜路33号

.

.

以下测试之样品是由申请者所提供及确认 : FR-4.1无卤素环氧玻纤板.

SGS工作编号 :. SP21-036657 - SH .

样品接收日期 :. 2021年11月25日.

测试周期 :. 2021年11月25日 - 2021年12月02日.

测试要求 :. 根据客户要求测试.

请参见下一页.

请参见下一页.

测试方法 :.

测试结果 :.

结论 :. 基于所送样品进行的测试，镉、铅、汞、六价铬、多溴联苯(PBBs)、多溴二苯

醚(PBDEs)、邻苯二甲酸酯(如邻苯二甲酸二丁酯 (DBP)、邻苯二甲酸丁苄

酯(BBP)、邻苯二甲酸二(2-乙基已基)酯(DEHP)和邻苯二甲酸二异丁酯(DIBP))的

测试结果符合欧盟RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863的限值

要求。.

Tom Ni倪俊.

批准签署人.

通标标准技术服务（上海）有限公司
授权签名.
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测试结果 :.

测试样品描述 :.

样品编号. SGS样品ID. 描述.

SN1. SHA21-257872.002 铜色/棕色固体板.

备注 :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = 方法检测限.

(3) ND = 未检出 ( < MDL ).

(4) "-" = 未规定.

RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863.

测试方法 :. 参考IEC 62321-4:2013+AMD1:2017， IEC 62321-5:2013，IEC 62321-7-2:2017，IEC 

62321-6:2015和IEC 62321-8:2017，采用ICP-OES，UV-Vis和GC-MS进行分析。.

002.

镉(Cd). 100 mg/kg. 2 ND.

铅(Pb). 1000 mg/kg. 2 ND.

汞(Hg). 1000 mg/kg. 2 ND.

六价铬 (Cr(VI)). 1000 mg/kg. 8 ND.

多溴联苯之和(PBBs). 1000 mg/kg. - ND.

一溴联苯. - mg/kg. 5 ND.

二溴联苯. - mg/kg. 5 ND.

三溴联苯. - mg/kg. 5 ND.

四溴联苯. - mg/kg. 5 ND.

五溴联苯. - mg/kg. 5 ND.

六溴联苯. - mg/kg. 5 ND.

七溴联苯. - mg/kg. 5 ND.

八溴联苯. - mg/kg. 5 ND.

九溴联苯. - mg/kg. 5 ND.

十溴联苯. - mg/kg. 5 ND.

多溴二苯醚之和(PBDEs). 1000 mg/kg. - ND.

一溴二苯醚. - mg/kg. 5 ND.

二溴二苯醚. - mg/kg. 5 ND.

三溴二苯醚. - mg/kg. 5 ND.

四溴二苯醚. - mg/kg. 5 ND.

测试项目. 限值. 单位. MDL.
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测试项目. 限值. 单位. MDL. 002.

五溴二苯醚. - mg/kg. 5 ND.

六溴二苯醚. - mg/kg. 5 ND.

七溴二苯醚. - mg/kg. 5 ND.

八溴二苯醚. - mg/kg. 5 ND.

九溴二苯醚. - mg/kg. 5 ND.

十溴二苯醚. - mg/kg. 5 ND.

邻苯二甲酸二丁酯 (DBP). 1000 mg/kg. 50 ND.

邻苯二甲酸丁苄酯(BBP). 1000 mg/kg. 50 ND.

邻苯二甲酸二(2-乙基己基)酯(DEHP). 1000 mg/kg. 50 ND.

邻苯二甲酸二异丁酯(DIBP). 1000 mg/kg. 50 ND.

备注 :.

(1) 最大允许极限值引用自RoHS指令(EU) 2015/863  。

IEC 62321系列等同于 EN 62321系列

https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:12586

37,25

(2) 2021年7月22号开始，DEHP, BBP, DBP 和 DIBP的限制适用于医疗器械，包括体外医疗器械，监控仪

表，包括工业监测和控制仪器。.

硫(S).

测试方法 :. 参照EN 14582:2016. 用IC方法检测..

测试项目. 单位. MDL. 002.

硫 (S). mg/kg. 50 ND.

卤素.

测试方法 :. 参照EN 14582: 2016方法 测定, 采用 IC进行分析..

测试项目. 单位. MDL. 002.

氯 (Cl). mg/kg. 50 312.

溴 (Br). mg/kg. 50 ND.
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石棉.

测试方法 :. 参照NIOSH 9002:1994, 用偏光显微镜定性测定石棉..

CAS NO.测试项目. 单位. MDL. 002.

阳起石. 77536-66-4. %. 0.1 阴性.

铁石棉. 12172-73-5. %. 0.1 阴性.

直闪石. 77536-67-5. %. 0.1 阴性.

温石棉. 12001-29-5

132207-32-0.

%. 0.1 阴性.

青石棉. 12001-28-4. %. 0.1 阴性.

透闪石. 77536-68-6. %. 0.1 阴性.

备注 :.

(1) 阴性=未检出石棉，阳性=检出石棉.

六溴环十二烷(HBCDD).

测试方法 :. 参考IEC 62321:2008,  采用GC-MS分析六溴环十二烷含量..

测试项目. 单位. MDL. 002.

六溴环十二烷(HBCDD). mg/kg. 10 ND.

全氟辛烷磺酸及其衍生物(PFOS)和全氟辛酸(PFOA)及其盐.

测试方法 :. 参考 CEN/TS 15968：2010方法，采用HPLC-MS进行分析。.

测试项目. CAS NO. 单位. MDL. 002.

全氟辛烷磺酸 (PFOS) 及衍生物. -. mg/kg. - ND.

全氟辛烷磺酸 (PFOS) ^. 1763-23-1. mg/kg. 10. ND.

N-乙基全氟辛烷磺酰胺 (EtFOSA). 4151-50-2. mg/kg. 10. ND.

N-甲基全氟辛烷磺酰胺 (MeFOSA). 31506-32-8. mg/kg. 10. ND.

2-(N-乙基全氟辛基磺酰胺)乙醇 (EtFOSE). 1691-99-2. mg/kg. 10. ND.
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测试项目. CAS NO. 单位. MDL. 002.

2-(N-甲基全氟辛基磺酰胺)乙醇 (MeFOSE). 24448-09-7. mg/kg. 10. ND.

全氟辛基磺酰胺 (PFOSA). 754-91-6. mg/kg. 10. ND.

全氟辛酸 (PFOA) 及其盐+. -. mg/kg. 10. ND.

备注 :.

(1) ^ 全氟辛烷磺酸 (PFOS)包含  PFOS-K (CAS No.: 2795-39-3), PFOS-Li (CAS No.: 29457-72-5), 

PFOS-NH4 (CAS No.: 29081-56-9), PFOS-NH(OH)2 (CAS No.: 70225-14-8), PFOS-N(C2H5)4 (CAS 

No.: 56773-42-3), PFOS-DDA (CAS No.:251099-16-8) 和POSF (CAS No.: 307-35-7)

(2) PFOA及其盐+是指其酸/盐，包括全氟辛酸(CAS  No.: 335-67-1)，全氟辛酸钠 (CAS No.: 

335-95-5)，全氟辛酸钾 (CAS No.: 2395-00-8)， 全氟辛酸银 (CAS No.: 335-93-3)， 全氟辛酰氟 (CAS 

No.: 335-66-0) 和 全氟辛酸铵 (CAS No.: 3825-26-1)。.

多环芳香烃(PAHs).

测试方法 :. 参考AfPS GS 2019:01 PAK方法测试，采用 GC-MS进行分析。.

测试项目. 单位. MDL. 002.

mg/kg. 0.1. ND.苯并(a)芘 (BaP).

mg/kg. 0.1. ND.苯并(e)芘 (BeP).

mg/kg. 0.1. ND.苯并(a)蒽 (BaA).

mg/kg. 0.1. ND.苯并(b)荧蒽 (BbF).

mg/kg. 0.1. ND.苯并(j)荧蒽 (BjF).

mg/kg. 0.1. ND.苯并 (k)荧蒽 (BkF).

mg/kg. 0.1. ND.䓛 (CHR).

mg/kg. 0.1. ND.二苯并(a,h)蒽(DBA).

mg/kg. 0.1. ND.苯并(g,h,i)苝(二萘嵌苯) (BPE).

mg/kg. 0.1. ND.茚苯(1,2,3-c,d)芘 (IPY).

mg/kg. 0.1. ND.菲 (PHE).

mg/kg. 0.1. ND.芘 (PYR).

mg/kg. 0.1. ND.蒽 (ANT).

mg/kg. 0.1. ND.荧蒽 (FLT).

mg/kg. - ND.4项多环芳香烃总和[菲 (PHE),芘 (PYR),蒽 (ANT),荧蒽 (FLT)].

mg/kg. 0.1. ND.萘 (NAP).

mg/kg. - ND.15项多环芳香烃总和.
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邻苯二甲酸盐(或酯).

测试方法 :. 参照EN 14372: 2004的方法测定, 采用GC-MS进行分析..

测试项目. CAS NO. 单位. MDL. 002.

邻苯二甲酸二丁酯(DBP). 84-74-2. %. 0.003. ND.

邻苯二甲酸丁苄酯 (BBP). 85-68-7. %. 0.003. ND.

邻苯二甲酸二(2-乙基己基)酯 (DEHP). 117-81-7. %. 0.003. ND.

邻苯二甲酸二异壬酯 (DINP). 28553-12-0/

68515-48-0.

%. 0.01. ND.

邻苯二甲酸二正辛酯 (DNOP). 117-84-0. %. 0.003. ND.

邻苯二甲酸二异癸酯 (DIDP). 26761-40-0

/68515-49-1.

%. 0.01. ND.

邻苯二甲酸二正已酯(DnHP). 84-75-3. %. 0.003. ND.
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测试项目. CAS NO. 单位. MDL. 002.

邻苯二甲酸二异丁酯(DIBP). 84-69-5. %. 0.003. ND.

除非另有说明，此报告结果仅对测试的样品负责。本报告未经本公司书面许可，不可部分复制。.

检测报告仅用于客户科研、教学、内部质量控制、产品研发等目的，仅供内部参考。.
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附件 
 

元素(IEC62321) 测试流程图 
 

1)样品按照下述流程被完全消解 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

电感耦合等离子体发射光 
谱仪/原子吸收光谱 

溶液 

过滤 

残留物 

1) 碱熔法/灰化 
2) 酸溶解 

用微波消解仪/电热板
进行酸消解 

数据 

预处理 

量取 
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附件 

六价铬测试流程图 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

预处理 

量取 

金属 

沸水萃取 

加入 1,5-二苯
碳酰二肼显色 

数据 
. 

紫外-可见光分

光光度计 

 

 

加入 1,5-二苯碳
酰二肼显色 

紫外-可见光 

分光光度计 

非金属 

调整 pH 

数据 

超声溶解 

ABS/PC/PVC 其它 

在 150~160°C

条件下消解 

在 60°C 条件

下超声消解 分离得到水相 



测试报告. No. SHAEC2125787204  日期: 2021年12月02日. 第10页,共16页.

附件 
 

PBBs/PBDEs测试流程图 
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量取 

用溶剂萃取 

浓缩/稀释萃取液 

 

过滤 

气相色谱-质谱联用仪 

数据 
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附件 
 

Phthalates测试流程图 
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附件 
 

Halogen(氧弹法)测试流程图 
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数据 
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附件 
 

HBCDD测试流程图 
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数据 
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附件 
 

PFASs/ PFOS/PFOA测试流程图 
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附件 
 

PAHs测试流程图 
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样品照片:.

SHAEC2125787204

SHA21-257872.002 .

SHAEC2125787204

.

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.
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SHANGHAI GLOBAL ELECTRONIC MATERIAL LTD. .

33#, BAOSHENG ROAD. SONGJIANG AREA, SHANGHAI P.R CHINA

.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : Halogen free Laminate 

(FR-4.1).

SGS Job No. : SP21-036657 - SH .

Date of Sample Received : . 25 Nov 2021.

Testing Period : . 25 Nov 2021 - 02 Dec 2021 .

Test Requested : . Selected test(s) as requested by client. .

Please refer to next page(s). .

Please refer to next page(s). .

Test Method : .

Test Results : .

Conclusion :. Based on the performed tests on submitted sample(s), the results of Cadmium, 

Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs), 

Polybrominated diphenyl ethers (PBDEs) and Phthalates such as 

Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl 

phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by 

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU. .

Tom Ni.

Approved Signatory .

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd..
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Test Results : .

Test Part Description : .

Specimen No.. SGS Sample ID. Description.

SN1. SHA21-257872.002 Copper/brown solid board .

Remarks :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = Method Detection Limit .

(3) ND = Not Detected ( < MDL ) .

(4) "-" = Not Regulated .

RoHS Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU.

Test Method : . With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-2:2017, IEC 

62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS. .

002.

Cadmium (Cd) . 100 mg/kg. 2 ND.

Lead (Pb). 1000 mg/kg. 2 ND.

Mercury (Hg). 1000 mg/kg. 2 ND.

Hexavalent Chromium (Cr(VI)) . 1000 mg/kg. 8 ND.

Sum of PBBs. 1000 mg/kg. - ND.

Monobromobiphenyl . - mg/kg. 5 ND.

Dibromobiphenyl . - mg/kg. 5 ND.

Tribromobiphenyl . - mg/kg. 5 ND.

Tetrabromobiphenyl . - mg/kg. 5 ND.

Pentabromobiphenyl . - mg/kg. 5 ND.

Hexabromobiphenyl . - mg/kg. 5 ND.

Heptabromobiphenyl . - mg/kg. 5 ND.

Octabromobiphenyl . - mg/kg. 5 ND.

Nonabromobiphenyl . - mg/kg. 5 ND.

Decabromobiphenyl . - mg/kg. 5 ND.

Sum of PBDEs. 1000 mg/kg. - ND.

Monobromodiphenyl ether . - mg/kg. 5 ND.

Dibromodiphenyl ether . - mg/kg. 5 ND.

Tribromodiphenyl ether . - mg/kg. 5 ND.

Tetrabromodiphenyl ether . - mg/kg. 5 ND.

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 002.

Pentabromodiphenyl ether . - mg/kg. 5 ND.

Hexabromodiphenyl ether . - mg/kg. 5 ND.

Heptabromodiphenyl ether . - mg/kg. 5 ND.

Octabromodiphenyl ether . - mg/kg. 5 ND.

Nonabromodiphenyl ether . - mg/kg. 5 ND.

Decabromodiphenyl ether . - mg/kg. 5 ND.

Di-butyl Phthalate (DBP) . 1000 mg/kg. 50 ND.

Benzyl Butyl Phthalate (BBP) . 1000 mg/kg. 50 ND.

Di-2-Ethyl Hexyl Phthalate (DEHP) . 1000 mg/kg. 50 ND.

Diisobutyl Phthalates (DIBP) . 1000 mg/kg. 50 ND.

Notes :.

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

      IEC 62321 series is equivalent to EN 62321 series

      https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:

      1258637,25

(2) The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro medical

      devices, and monitoring and control instruments,including industrial monitoring and control 

      instruments, from 22 July 2021. .

Sulfur.

Test Method : . With reference to EN 14582: 2016, analysis was performed by Ion Chromatograph (IC). .

Test Item(s). Unit. MDL. 002.

Sulfur (S). mg/kg. 50 ND.

Halogen.

Test Method : . With reference to EN 14582: 2016 , analysis was performed by IC. .

Test Item(s). Unit. MDL. 002.

Chlorine (Cl). mg/kg. 50 312.

Bromine (Br). mg/kg. 50 ND.
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Asbestos.

Test Method : . With reference to NIOSH 9002:1994, Analysis was performed by Polarized light microscope 

(PLM)..

CAS NO.Test Item(s). Unit. MDL. 002.

Actinolite. 77536-66-4. %. 0.1 Negative.

Amosite. 12172-73-5. %. 0.1 Negative.

Anthophyllite . 77536-67-5. %. 0.1 Negative.

Chrysotile. 12001-29-5/

132207-32-0.

%. 0.1 Negative.

Crocidolite. 12001-28-4. %. 0.1 Negative.

Tremolite. 77536-68-6. %. 0.1 Negative.

Notes :.

(1) Negative = the absence of asbestos, Positive = the presence of asbestos. .

Hexabromocyclododecane (HBCDD).

Test Method : . With reference to IEC 62321:2008, analysis was performed by GC-MS. .

Test Item(s). Unit. MDL. 002.

Hexabromocyclododecane (HBCDD) . mg/kg. 10 ND.

Perfluorooctanesulfonate (PFOS) and its derivatives and Perfluorooctanoic Acid (PFOA).

Test Method : . With reference to CEN/TS 15968:2010, analysis was performed by HPLC-MS. .

Test Item(s). CAS NO. Unit. MDL. 002.

Perfluorooctane sulfonates (PFOS) and its derivatives . -. mg/kg. - ND.

PFOS^. 1763-23-1. mg/kg. 10. ND.

N-ethylperfluoro-1-octanesulfonamide (EtFOSA) . 4151-50-2. mg/kg. 10. ND.

N-methylperfluoro-1-octanesulfonamide (MeFOSA) . 31506-32-8. mg/kg. 10. ND.
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Test Item(s). CAS NO. Unit. MDL. 002.

2-(N-ethylperfluoro-1-octanesulfonamido)-ethanol 

(EtFOSE).

1691-99-2. mg/kg. 10. ND.

2-(N-methylperfluoro-1-octanesulfonamido)-ethanol 

(MeFOSE).

24448-09-7. mg/kg. 10. ND.

Perfluorooctane Sulfonamide (PFOSA) . 754-91-6. mg/kg. 10. ND.

Perfluorooctanoic Acid (PFOA) and its salts+ . -. mg/kg. 10. ND.

Notes :.

(1) + PFOA refer to its salts including PFOA-Na (CAS No.: 335-95-5), PFOA-K (CAS No.: 2395-00-8), 

PFOA-Ag (CAS No.: 335-93-3), PFOA-F (CAS No.: 335-66-0) and APFO (CAS No.: 3825-26-1);

(2) ^ PFOS including PFOS-K (CAS No.: 2795-39-3), PFOS-Li (CAS No.: 29457-72-5), PFOS-NH4 (CAS 

No.: 29081-56-9), PFOS-NH(OH)2 (CAS No.: 70225-14-8), PFOS-N(C2H5)4 (CAS No.: 56773-42-3), 

PFOS-DDA(CAS No.:251099-16-8) and POSF (CAS No.: 307-35-7) .

Polycyclic aromatic hydrocarbons (PAHs).

Test Method : . With reference to AfPS GS 2019:01 PAK, analysis was performed by GC-MS. .

Test Item(s). Unit. MDL. 002.

mg/kg. 0.1. ND.Benzo(a)pyrene(BaP) .

mg/kg. 0.1. ND.Benzo(e)pyrene(BeP) .

mg/kg. 0.1. ND.Benzo(a)anthracene(BaA) .

mg/kg. 0.1. ND.Benzo(b)fluoranthene(BbF) .

mg/kg. 0.1. ND.Benzo(j)fluoranthene(BjF) .

mg/kg. 0.1. ND.Benzo(k)fluoranthene(BkF) .

mg/kg. 0.1. ND.Chrysene(CHR) .

mg/kg. 0.1. ND.Dibenzo(a,h)anthracene(DBA) .

mg/kg. 0.1. ND.Benzo(g,h,i)perylene(BPE) .

mg/kg. 0.1. ND.Indeno(1,2,3-c,d)pyrene(IPY) .

mg/kg. 0.1. ND.Phenanthrene(PHE) .

mg/kg. 0.1. ND.Pyrene(PYR).

mg/kg. 0.1. ND.Anthracene(ANT) .

mg/kg. 0.1. ND.Fluoranthene(FLT) .

mg/kg. - ND.Sum of Phenanthrene(PHE), Pyrene(PYR), Anthracene(ANT), 

Fluoranthene(FLT) .

mg/kg. 0.1. ND.Naphthalene(NAP) .

mg/kg. - ND.Sum of 15 PAHs .
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Phthalates Content.

Test Method : . With reference to EN 14372:2004, analysis was performed by GC-MS. .

Test Item(s). CAS NO. Unit. MDL. 002.

Dibutyl Phthalate (DBP) . 84-74-2. %. 0.003. ND.

Benzylbutyl Phthalate (BBP) . 85-68-7. %. 0.003. ND.

Bis-(2-ethylhexyl) Phthalate (DEHP) . 117-81-7. %. 0.003. ND.

Diisononyl Phthalate (DINP) . 28553-12-0

/68515-48-0.

%. 0.01. ND.

Di-n-octyl Phthalate (DNOP) . 117-84-0. %. 0.003. ND.
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Test Item(s). CAS NO. Unit. MDL. 002.

Diisodecyl Phthalate (DIDP) . 26761-40-0

/68515-49-1.

%. 0.01. ND.

Di-n-hexyl Phthalate (DnHP) . 84-75-3. %. 0.003. ND.

Diisobutyl Phthalate (DIBP) . 84-69-5. %. 0.003. ND.
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ATTACHMENTS 
 

Elements (IEC62321) Testing Flow Chart 
 

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.  
 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

ICP-OES/AAS 

Solution 

Filtration 

Residue 

1) Alkali Fusion / Dry 
Ashing  

2) Acid to dissolve 

Acid digestion with 
microwave/ hotplate 

DATA 
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ATTACHMENTS 
Hexavalent Chromium (Cr(VI)) Testing Flow Chart 

 
 
 
 
 
 
 
 

Sample Preparation 

Sample Measurement 

Metallic 
material 

DATA 

UV-Vis 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarba
zide for color 
development 

 

Adding 1,5- 
diphenylcarbazide for 

color development 

UV-Vis 

Nonmetallic 
material 

Dissolving by 
ultrasonication 

pH adjustment 

DATA 

ABS/PC/PVC Others 

Digesting at 
150~160°C 

Digesting at 
60°C by 

ultrasonication 

Separating to 
get aqueous 

phase 
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ATTACHMENTS 

 

PBBs/PBDEs Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/ Dilution of 
extraction solution 

 

Filtration 

GC-MS 

DATA  



Test Report. No. SHAEC2125787203  Date: 02 Dec 2021 . Page 11 of 17.

ATTACHMENTS 

 

Phthalates Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

 

Halogen Testing (oxygen bomb) Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Combustion in oxygen bomb 

Dissolved in an absorption 

solution 

Filtration 

Analyzed by ion 

chromatography. Double confirm 

by other instruments, if 

necessary 

DATA 
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ATTACHMENTS 

 

HBCDD Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

 

PFASs/ PFOS/PFOA Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

LC-MS/LC-MS-MS 

DATA 
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ATTACHMENTS 

 

PAHs Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 

 



Test Report. No. SHAEC2125787203  Date: 02 Dec 2021 . Page 16 of 17.

ATTACHMENTS 

Asbestos Testing Flow Chart 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Examination by PLM 

DATA 
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Sample photo: .

SHAEC2125787203

SHA21-257872.002 .

SHAEC2125787203

.

SGS authenticate the photo on original report only .

*** End of Report *** .
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上海国纪电子材料有限公司.

上海市松江区工业园区宝胜路33号

.

.

以下测试之样品是由申请者所提供及确认 : FR-4.1无卤素环氧玻纤板.

SGS工作编号 :. SP21-036657 - SH .

样品接收日期 :. 2021年11月25日.

测试周期 :. 2021年11月25日 - 2021年12月02日.

测试要求 :. 根据客户要求测试.

请参见下一页.

请参见下一页.

测试方法 :.

测试结果 :.

结论 :. 基于所送样品进行的测试，镉、铅、汞、六价铬、多溴联苯(PBBs)、多溴二苯

醚(PBDEs)、邻苯二甲酸酯(如邻苯二甲酸二丁酯 (DBP)、邻苯二甲酸丁苄

酯(BBP)、邻苯二甲酸二(2-乙基已基)酯(DEHP)和邻苯二甲酸二异丁酯(DIBP))的

测试结果符合欧盟RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863的限值

要求。.

Tom Ni倪俊.

批准签署人.

通标标准技术服务（上海）有限公司
授权签名.
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测试结果 :.

测试样品描述 :.

样品编号. SGS样品ID. 描述.

SN1. SHA21-257872.002 铜色/棕色固体板.

备注 :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = 方法检测限.

(3) ND = 未检出 ( < MDL ).

(4) "-" = 未规定.

RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863.

测试方法 :. 参考IEC 62321-4:2013+AMD1:2017， IEC 62321-5:2013，IEC 62321-7-2:2017，IEC 

62321-6:2015和IEC 62321-8:2017，采用ICP-OES，UV-Vis和GC-MS进行分析。.

002.

镉(Cd). 100 mg/kg. 2 ND.

铅(Pb). 1000 mg/kg. 2 ND.

汞(Hg). 1000 mg/kg. 2 ND.

六价铬 (Cr(VI)). 1000 mg/kg. 8 ND.

多溴联苯之和(PBBs). 1000 mg/kg. - ND.

一溴联苯. - mg/kg. 5 ND.

二溴联苯. - mg/kg. 5 ND.

三溴联苯. - mg/kg. 5 ND.

四溴联苯. - mg/kg. 5 ND.

五溴联苯. - mg/kg. 5 ND.

六溴联苯. - mg/kg. 5 ND.

七溴联苯. - mg/kg. 5 ND.

八溴联苯. - mg/kg. 5 ND.

九溴联苯. - mg/kg. 5 ND.

十溴联苯. - mg/kg. 5 ND.

多溴二苯醚之和(PBDEs). 1000 mg/kg. - ND.

一溴二苯醚. - mg/kg. 5 ND.

二溴二苯醚. - mg/kg. 5 ND.

三溴二苯醚. - mg/kg. 5 ND.

四溴二苯醚. - mg/kg. 5 ND.

测试项目. 限值. 单位. MDL.
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测试项目. 限值. 单位. MDL. 002.

五溴二苯醚. - mg/kg. 5 ND.

六溴二苯醚. - mg/kg. 5 ND.

七溴二苯醚. - mg/kg. 5 ND.

八溴二苯醚. - mg/kg. 5 ND.

九溴二苯醚. - mg/kg. 5 ND.

十溴二苯醚. - mg/kg. 5 ND.

邻苯二甲酸二丁酯 (DBP). 1000 mg/kg. 50 ND.

邻苯二甲酸丁苄酯(BBP). 1000 mg/kg. 50 ND.

邻苯二甲酸二(2-乙基己基)酯(DEHP). 1000 mg/kg. 50 ND.

邻苯二甲酸二异丁酯(DIBP). 1000 mg/kg. 50 ND.

备注 :.

(1) 最大允许极限值引用自RoHS指令(EU) 2015/863  。

IEC 62321系列等同于 EN 62321系列

https://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG_ID:12586

37,25

(2) 2021年7月22号开始，DEHP, BBP, DBP 和 DIBP的限制适用于医疗器械，包括体外医疗器械，监控仪

表，包括工业监测和控制仪器。.

硫(S).

测试方法 :. 参照EN 14582:2016. 用IC方法检测..

测试项目. 单位. MDL. 002.

硫 (S). mg/kg. 50 ND.

卤素.

测试方法 :. 参照EN 14582: 2016方法 测定, 采用 IC进行分析..

测试项目. 单位. MDL. 002.

氯 (Cl). mg/kg. 50 312.

溴 (Br). mg/kg. 50 ND.
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石棉.

测试方法 :. 参照NIOSH 9002:1994, 用偏光显微镜定性测定石棉..

CAS NO.测试项目. 单位. MDL. 002.

阳起石. 77536-66-4. %. 0.1 阴性.

铁石棉. 12172-73-5. %. 0.1 阴性.

直闪石. 77536-67-5. %. 0.1 阴性.

温石棉. 12001-29-5

132207-32-0.

%. 0.1 阴性.

青石棉. 12001-28-4. %. 0.1 阴性.

透闪石. 77536-68-6. %. 0.1 阴性.

备注 :.

(1) 阴性=未检出石棉，阳性=检出石棉.

六溴环十二烷(HBCDD).

测试方法 :. 参考IEC 62321:2008,  采用GC-MS分析六溴环十二烷含量..

测试项目. 单位. MDL. 002.

六溴环十二烷(HBCDD). mg/kg. 10 ND.

全氟辛烷磺酸及其衍生物(PFOS)和全氟辛酸(PFOA)及其盐.

测试方法 :. 参考 CEN/TS 15968：2010方法，采用HPLC-MS进行分析。.

测试项目. CAS NO. 单位. MDL. 002.

全氟辛烷磺酸 (PFOS) 及衍生物. -. mg/kg. - ND.

全氟辛烷磺酸 (PFOS) ^. 1763-23-1. mg/kg. 10. ND.

N-乙基全氟辛烷磺酰胺 (EtFOSA). 4151-50-2. mg/kg. 10. ND.

N-甲基全氟辛烷磺酰胺 (MeFOSA). 31506-32-8. mg/kg. 10. ND.

2-(N-乙基全氟辛基磺酰胺)乙醇 (EtFOSE). 1691-99-2. mg/kg. 10. ND.
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测试项目. CAS NO. 单位. MDL. 002.

2-(N-甲基全氟辛基磺酰胺)乙醇 (MeFOSE). 24448-09-7. mg/kg. 10. ND.

全氟辛基磺酰胺 (PFOSA). 754-91-6. mg/kg. 10. ND.

全氟辛酸 (PFOA) 及其盐+. -. mg/kg. 10. ND.

备注 :.

(1) ^ 全氟辛烷磺酸 (PFOS)包含  PFOS-K (CAS No.: 2795-39-3), PFOS-Li (CAS No.: 29457-72-5), 

PFOS-NH4 (CAS No.: 29081-56-9), PFOS-NH(OH)2 (CAS No.: 70225-14-8), PFOS-N(C2H5)4 (CAS 

No.: 56773-42-3), PFOS-DDA (CAS No.:251099-16-8) 和POSF (CAS No.: 307-35-7)

(2) PFOA及其盐+是指其酸/盐，包括全氟辛酸(CAS  No.: 335-67-1)，全氟辛酸钠 (CAS No.: 

335-95-5)，全氟辛酸钾 (CAS No.: 2395-00-8)， 全氟辛酸银 (CAS No.: 335-93-3)， 全氟辛酰氟 (CAS 

No.: 335-66-0) 和 全氟辛酸铵 (CAS No.: 3825-26-1)。.

多环芳香烃(PAHs).

测试方法 :. 参考AfPS GS 2019:01 PAK方法测试，采用 GC-MS进行分析。.

测试项目. 单位. MDL. 002.

mg/kg. 0.1. ND.苯并(a)芘 (BaP).

mg/kg. 0.1. ND.苯并(e)芘 (BeP).

mg/kg. 0.1. ND.苯并(a)蒽 (BaA).

mg/kg. 0.1. ND.苯并(b)荧蒽 (BbF).

mg/kg. 0.1. ND.苯并(j)荧蒽 (BjF).

mg/kg. 0.1. ND.苯并 (k)荧蒽 (BkF).

mg/kg. 0.1. ND.䓛 (CHR).

mg/kg. 0.1. ND.二苯并(a,h)蒽(DBA).

mg/kg. 0.1. ND.苯并(g,h,i)苝(二萘嵌苯) (BPE).

mg/kg. 0.1. ND.茚苯(1,2,3-c,d)芘 (IPY).

mg/kg. 0.1. ND.菲 (PHE).

mg/kg. 0.1. ND.芘 (PYR).

mg/kg. 0.1. ND.蒽 (ANT).

mg/kg. 0.1. ND.荧蒽 (FLT).

mg/kg. - ND.4项多环芳香烃总和[菲 (PHE),芘 (PYR),蒽 (ANT),荧蒽 (FLT)].

mg/kg. 0.1. ND.萘 (NAP).

mg/kg. - ND.15项多环芳香烃总和.
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邻苯二甲酸盐(或酯).

测试方法 :. 参照EN 14372: 2004的方法测定, 采用GC-MS进行分析..

测试项目. CAS NO. 单位. MDL. 002.

邻苯二甲酸二丁酯(DBP). 84-74-2. %. 0.003. ND.

邻苯二甲酸丁苄酯 (BBP). 85-68-7. %. 0.003. ND.

邻苯二甲酸二(2-乙基己基)酯 (DEHP). 117-81-7. %. 0.003. ND.

邻苯二甲酸二异壬酯 (DINP). 28553-12-0/

68515-48-0.

%. 0.01. ND.

邻苯二甲酸二正辛酯 (DNOP). 117-84-0. %. 0.003. ND.

邻苯二甲酸二异癸酯 (DIDP). 26761-40-0

/68515-49-1.

%. 0.01. ND.

邻苯二甲酸二正已酯(DnHP). 84-75-3. %. 0.003. ND.
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测试项目. CAS NO. 单位. MDL. 002.

邻苯二甲酸二异丁酯(DIBP). 84-69-5. %. 0.003. ND.

除非另有说明，此报告结果仅对测试的样品负责。本报告未经本公司书面许可，不可部分复制。.

检测报告仅用于客户科研、教学、内部质量控制、产品研发等目的，仅供内部参考。.
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附件 
 

元素(IEC62321) 测试流程图 
 

1)样品按照下述流程被完全消解 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

电感耦合等离子体发射光 
谱仪/原子吸收光谱 

溶液 

过滤 

残留物 

1) 碱熔法/灰化 
2) 酸溶解 

用微波消解仪/电热板
进行酸消解 

数据 

预处理 

量取 
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附件 

六价铬测试流程图 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

预处理 

量取 

金属 

沸水萃取 

加入 1,5-二苯
碳酰二肼显色 

数据 
. 

紫外-可见光分

光光度计 

 

 

加入 1,5-二苯碳
酰二肼显色 

紫外-可见光 

分光光度计 

非金属 

调整 pH 

数据 

超声溶解 

ABS/PC/PVC 其它 

在 150~160°C

条件下消解 

在 60°C 条件

下超声消解 分离得到水相 
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附件 
 

PBBs/PBDEs测试流程图 
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用溶剂萃取 

浓缩/稀释萃取液 
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气相色谱-质谱联用仪 

数据 
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附件 
 

Phthalates测试流程图 
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附件 
 

Halogen(氧弹法)测试流程图 
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附件 
 

HBCDD测试流程图 
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附件 
 

PFASs/ PFOS/PFOA测试流程图 
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附件 
 

PAHs测试流程图 
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附件 
 

Asbestos测试流程图 
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样品照片:.

SHAEC2125787204

SHA21-257872.002 .

SHAEC2125787204

.

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.
















