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1. 背景 

 

ɺ 

US EPA

POPs

ɺ  IPEN HEAL

IPPIC ABA-ROLI

Boysen UNIDO ɺ 

ɺ 

ɺ 

ɺ 2020

1. 

2018 9 71

36.8 ɺ 

ɺ 

GEF

SAICM ɺ ɺ 1

GEF ɺ 

SMEs ɺ 

SAICM GEF

ɺ Lead P aint Alliance

.2 ɺ

ɺ  

 

1 2017  -  2018 , https://www.unenvironment.org/resources/publication/global-

alliance-eliminate-lead-paint-action-plan-2017-2018 

2https://wedocs.unep.org/bitstream/handle/20.500.11822/22417/Model_Law_Guidance_%20Lead_Paint.pdf?seq

uence=7  

https://wedocs.unep.org/bitstream/handle/20.500.11822/22417/Model_Law_Guidance_%20Lead_Paint.pdf?sequence=7
https://wedocs.unep.org/bitstream/handle/20.500.11822/22417/Model_Law_Guidance_%20Lead_Paint.pdf?sequence=7
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REACH ; 2  

ɺ ɺ 

ɺ 

 

- ; 

- ; 

- ɺ 

ɺ 90 /

ɺ ɺ 

ɺ 

ɺ 

ɺ 

2. 摘要 

 

ɺ 

ɺ 

ɺ

ɺ 

ɺ GEF

ɺ 

ISO 4618 2014ɺ 

ɺ 

ɺ
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ɺ 

ɺ 

3 (GHS). GHS

ɺ 

SDS ɺ 

GHS ɺ 

4

4.1 ɺ 

ɺ 5

ɺ 

ɺ 

ɺ 6 ɺ

ɺ 

 - ɺ

PY 34 PR 104 ɺ

ɺ 

ɺ 

7 ɺ 

ɺ 

 

3.    条款和定义  

添加剂(ISO 4618:2014) 

 

渗色 (ISO 4618:2014) -

 

 

3   https://www.osha.gov/dsg/hazcom/ghsguideoct05.pdf 
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涂层材料(ISO 4618:2014) -

/  

浓度-  

颜色(ISO 4618:2014) -

 

腐蚀(ISO 8044:2015)  

 

缓蚀剂(ISO 8044:2015) -  

 

临界色素体积浓度(CPVC) (ISO 4618:2014) -

 

脏或暗淡的颜色–  

持久度 (ISO 4618:2014) -  

染料(ISO 4618:2014) -  

发花 (ISO 4618:2014) -

ɺ 

絮凝(ISO 4618:2014) -  

浮色 (ISO 4618:2014) -

 

增效剂-  

1 Extender Extender pigment Pigment extender

Verschnittmittel ɺ 

填料 - 

 

1  

遮盖力 ISO 4618 2014  -  
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同色异谱 ISO 4618 2014  - 

 

涂料 ISO 4618 2014

 

颜料 ISO 4618 2014

颜料体积浓度（PVC） ISO 4618 2014  - / /

 

原材料-    

 

4. 含铅涂料 

 

ɺ ɺ

ɺ ɹ

ɹ ɹ ɺ

ɺ

ɺ 

ɺ ɺ

ɺ 

ɺ

ɺ

ɺ

ɺ ɺ

2016 54 1390

GBD ɺ 

ɺ 

ɺ ɺ 

 -  1347 ; 

 -  1,423 ;  -  6999 ɺ /

LeadExposure https

//med.nyu.edu/pediatrics/research/environmentalpediatrics/leadexposureɺ 
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ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

WHO  

- 

4-5 ɺ 

- ɺ 

ɺ ɺ 

- ɺ 

- ɺ 

- ɺ 

ɺ 

- ɺ 

1  -  

油漆类型 颜料 填充剂 干燥剂 

 x x x 

 x x  

  x  

 x x  
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ɺ ɺ 

ɺ 

ɺ 

ɺ 

4.1  

ɺ 

表 2  - 涂料中使用的铅化合物的危险特性 

化学/ CAS号 
颜色索引

* 
根据 GHS的危害声明 

颜料 

PbCrO4

CrH2O4.Pb / 

12656-85-8 

104 

H350 –  

H360 -  

H373 –  

H400 –  

H410 –  

PbCrO4 / 

7758-97-6 
34 

 
15 

; 48

 

48 

 - 

Pb3O4  

/ 1314-41-6 
105 

H272 - ;  

H302 -  

H332 -  

H351 -  

H360 -  

H372-  

H410 -  

PbO / 

1317-36-8 
46 

H302 -  

H332 -  

H360 -  

H373 -  

2PbCO3 Pb

OH 2 37361-76-

5 

1 
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*  CI 6.2

ɺ  

 

ɺ 

 

5. 替代步骤 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

  

ɺ 

ɺ 

ɺ 

 

REACH ɺ 

H400 -  

H410 -  

干燥剂 

/ 

C16H30O4Pb 7319-

86-0 

/ 

H302 -  

H332 -  

H360 -  

H373 -  

H400 -  

H410 -  

C22H14O4Pb / 

61790-14-5 

/ 
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流程图 1  - 铅化合物替代的活动 

5.1  

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 
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ɺ 

ɺ 

ɺ 

ɺ 

SUBSPORT REACH-IT

REACH XV  ; ɺ  

5.2  

ɺAn alternative is suitable 

when it: 

- 

; 

- 

; 

- ;  

-  

ɺ 

ɺ 

6.6.2  

4 ɺ 

ɺ

ɺ

ɺ 

ɺ MSDS ɺ 

ɺ 

ɺ 

 

4 A risk consists of two factors, first the inherent properties of the chemical: hazard, and also the way in which 

the chemical is used or handled: exposure. 
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5: 

a. ɺ 

ɺ P2OASYS6ɹ GHS

20177ɹ TURI 5 8ɺ 

b. ɺ 

ɺ ɺ 

9  

ɺ 

ɹ

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

6. 铅颜料的替代品 

/ ɺ 

ɺ 

ɺ 

ɺ 

 

5 Edwards S, Rossi M, Civil P. Alternatives Assessment for Toxic Use Reduction: A survey of methods and 

Tools. The Massachusetts Toxic Use Reduction Institute, University of Lowell, 2005. 

6 https://p2oasys.turi.org/GetStarted/p2oasys.php  

7 https://www.dguv.de/medien/ifa/en/pra/ghs_spaltenmodell/spaltenmodell_2017_en.pdf  

8 https://www.yumpu.com/en/document/view/7083577/turi-5-chemicals-alternatives-assessment-study-high-

priority  

9 https://www.greenscreenchemicals.org/  

https://p2oasys.turi.org/GetStarted/p2oasys.php
https://www.dguv.de/medien/ifa/en/pra/ghs_spaltenmodell/spaltenmodell_2017_en.pdf
https://www.yumpu.com/en/document/view/7083577/turi-5-chemicals-alternatives-assessment-study-high-priority
https://www.yumpu.com/en/document/view/7083577/turi-5-chemicals-alternatives-assessment-study-high-priority
https://www.greenscreenchemicals.org/
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表 1 –颜料和增效剂的功能和性能要求10 

颜料任务 颜料和填充剂的要求 增效剂的特殊功效 

-  

-  

- 

 

-  

-  

-  

-  

- ɹ  

-  

-  

-  

- ' ' 

-  

- 

 

-  

 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

6.1  

 

ɹ ɺ 

ɺ . 

 

10 BASF Handbook – Basics on Coating Technology 

值（亮度或暗度） - 

ɺ 

1 ɺ 

ɺ 

ɺ 

色相（颜色） -

ɺ 

ɺ 
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             图 1  - 颜色球体 

 - 

; ; 

ɺ ɺ 

浓度( ɹ ɹ ) – ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

; 

; ɺ

ɺ 

; ; ɺ 

ɺ 

ɺ ɺ 

ɺ ɺ 

6.6 PY 34 PR 

104 ɺ 

6.2  
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CI ɺ 1925

ɺ 

ɺ 

4 5 ɺ A

B ɺ 

表 4-缩写颜色指数（CI）颜料名称 

缩写 颜料 缩写 颜料 

PB  PBk  

PBr  PG  PG  

PM  PO  

PV  PR  

PW  PY  

 

表 5-与颜料化学结构相关的数字（选择） 

化学类 CI号码 化学类 CI号码 

Nitrosol  100000–102999 Stilbene  400000–407999 

Nitro  103000–109999 Diphenylmethane  410000–419999 

Monoazo  110000–199999 Triarylmethane  420000–449999 

Diazo  200000–299999 Xanthene  450000–459999 

 

Color Index International ɺ 2

ɺ 

6.3   

 

EN ISO 18451-1

ɺ 

2 ɺ 
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图 2  - 根据 EN ISO 18451-1的颜料模型 

 

- ; 

- / / /  

-  - 

ɺ ɺ 

ɺ 

3 ɺ 

 

图 3  - 涂料生产工艺方案 
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 -  

 -         

ɺ 

      

     

 

ɺ 

ɺ 

ɺ 

 

 

 

 

 

 

 

 

图 4  -  Hegman磨刀计 

ɺ 

ɺ 

; ɺ 

ɺ 

SO 1524 2013  - 

ɺ 

ɺ 
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ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ  

  

 

 

 

           

 

          图 5  - 擦除测试                                                                                                    

 

 

 

 

     

 

ɺ 

/

ɺ 5

ɺ 

ɺ 

 

ɺ 

ɺ 
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图 7红色铅颜料 

 

  图 6  - 沉降测试 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ.  

ɺ 

ɺ 

表 6  - 推荐的添加剂使用水平11 

润湿和分散添加剂类型 无机颜料 有机颜料 总配方 

 0.5-2%

 

1-5%

 

0.1-1%  

 1-10%

 

10-80%

 

0.2-3%  

 

ɺ 

6.4红铅防腐颜料的替代品（PR 105） 

 

                                                                                                      

 

 

 

11   https://ebooks.byk.com/1/wetting-and-dispersing/why-do-we-use-wetting-and-

dispersing-additives/  

105

ɺ 

ɺ 

ɺ 

https://ebooks.byk.com/1/wetting-and-dispersing/why-do-we-use-wetting-and-dispersing-additives/
https://ebooks.byk.com/1/wetting-and-dispersing/why-do-we-use-wetting-and-dispersing-additives/
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ɺ 

ɺ 

PVC

CPVC

ɺ ɺ 

 

表 7  - 铅防腐颜料的可能替代品 

颜料类型 颜料 行动机制 

 

ZnO  

ZnPO4  

 

 

 

/

pH

ɺ 

ɺ 

 

ZnCrO3 *

ZnPO4  

 

 

 

ɺ 

ɺ 

 
 

ɺ 

ɺ 

ɺ 

CPVC PVCɺ 

 
 

 

 - 

ɺ 

ɺ 

ɺ 

*  
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ɺ 

ɺ ɺ 

ɺ 

3 ɺ 4

3 ɺ 

ɺ 

ɺ ɺ 

8 ɺ 

ɺ 

3

32 ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

 

                                                                                   

                       

 

 

 

4 3 ɺ 

 

6.4.1  

ɺ 

ɺ 8  

图 8-防腐协同作用 
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7 ɺ 

ɺ 

ɺ 

ɺ 

表 8  - 替代方案的评估 

要求 红铅 
替代 

正磷酸锌（PW 32） 正磷酸钙 

  

ɺ

ɺ 

 

ɺ 

ɺ 

  ɺ 

ɺ 

 

H272 -

;  

H302 -  

H332 -  

H351 -  

H360 -

 

H372-

H410 -

 

H 410

12

ɺ

ɺ 

13 

ɺ 

ɺ 

   

 

12 MSDS Zinc phosphate PZ20&PZW2 

http://www.t3db.ca/system/msds/attachments/000/001/085/original/T3D0738.pdf?1413587623 

13 MSDS Calcium orthophosphate http://www.innophos.com/__sitedocs/msds/tricalcium-phosphate-e00017.pdf  

http://www.t3db.ca/system/msds/attachments/000/001/085/original/T3D0738.pdf?1413587623
http://www.innophos.com/__sitedocs/msds/tricalcium-phosphate-e00017.pdf
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要求 红铅 
替代 

正磷酸锌（PW 32） 正磷酸钙 

ɺ 

ɺ 

  
  

 

ɺ 

ɺ 

ASTM B117-11 DIN EN ISO 9227

ISO 6270-1 2017  ɺ 

6.5 铅白色替代品（PW1） 

 

1.94 ɺ 

PW 6 14.

ɺ 

ɺ 

ɺ  

7 ɺ 

6.6  铅铬酸盐（PY 34）和铅铬酸盐钼酸盐（PR 104）的替代品15 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

 

14 Coatings Formulation: An International Textbook, 3rd Completely Revised Edition, Vincentz Network GmbH 

& Co. KG, Hanover, 2017 

15 This Section is mainly based on the Analyses of Alternatives submitted by DCC Maastricht B.V. OR to 

ECHA in the process of REACH registration “Industrial application of coatings containing C.I. Pigment Yellow 

34 and C.I. Pigment Red 104 on metal surfaces of non-consumer articles”, BASF and Heubach Third party 

submission of information on alternatives  
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ɺ 

16 ɺ 

PY 34 PR 104

 

ɺ 

PY 34 PR 104 ɺ 

表 9- PY 34和 PR 10的特征 4 

特性 描述 

 

PY 34  - 

PR 104 ɺ 

ɺ

 

ɺ 

 ɺ 

 ɺ 

 
200

ɺ 

 ɺ 

 
ɺ 

ɺ 

 

16 All given prices are just an orientation, since the Analyses of Alternatives submitted by DCC Maastricht B.V. 

OR is dated 2014. 

DCC Maastricht B.V. OR 2014 ɺ 
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ɺ ɺ 

1 1 PY 34

PR 104 ɺ 

ɺ 

ɺ 

1 ɺ 

6.6.1  

PY 34 PR 104 PY184

PY53 PBr24 PY42 PR101 ɺ 

PY 34 PR 104 ɺ 

表 10-可能的无机颜料替代品的颜色比较 

颜料 
可能的替代

方案 
颜色比较 

 

PY 184 
PY 34 

PY 184 PY 34

ɺ 

ɺ 

                     PY 34                  PY 184 
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颜料 
可能的替代

方案 
颜色比较 

PY 53 
PY 34 

PY 53 PY 34 ɺ

ɺ

 PY 34                    PY 53 

 

 

 

 

 

 

 

PBr 24 

PY 34 

PR 104 

PR 104 ɺ

PR 104 ɺ                    

PR 104                   PBr 24 

 

PY  42 PY 34 

PY 42

ɺ 

PY 34                        PY 42        
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颜料 
可能的替代

方案 
颜色比较 

  PR 101 PR 104 

ɺ 

               PR 104                PR 101 

 

 

 

 

 

 

 

ɺ PY 34

ɺ 

PY 34 PR 104

ɺ PR 101 PR 

104 2000 ɺ 

PY 34 PR 104 ɺ 
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表 11-可能的无机颜料替代品的评估 

要求 PY 34, PR 104 
替代选项 

PY 184 PY 53 PBr 24 PY 42 PR 101 

功能 

ɺ 

ɺ 

PY 34

PR 104

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ

ɺ

ɺ ɺ

ɺ 

ɺ

ɺ

pr104

ɺ 

  ɺ 

 

H350 – May 

cause cancer  

H360 -

 

H373 -

ɺ 
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要求 PY 34, PR 104 
替代选项 

PY 184 PY 53 PBr 24 PY 42 PR 101 

 

H400 -

H410 -

 

  

PY 34

5 6

22-35

 

6-9

 

6-9

 

4-

7  

4-

7  

  
Bi V 17 

ɺ 

 

6.6.2  

 

PY 34 PR 104  

 

17 ɺ  
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a. Azo Diarylides  (e.g. PO 13, PO 34, PY 14, PY 83) 

b. Azo Dianisidine  (e.g. PO 16) 

c. Azo Benzimidazolones  (e.g. PO 36, PY 151, PY 154, PY 194) 

d. Monoazo  (e.g. PY 65 PY 74, PY 97) 

e. Specialty Azo  (e.g. PO 67) 

f. Another organic alternative (e.g. PO 73, PY 110, PY 138, PY 189) and pigment  

g. Diketopyrrolopyrrol Red – PR 254 
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a. 偶氮二芳基化合物颜料组 

PY 34 PR 104 ɺ 

表 12-来自偶氮二芳基化物组的所选颜料的颜色比较 

颜料 颜色比较 

PY 83 

ɺ

 

             PY 34             PY 34       PY 34           PY 83                                                                       

p                        

PO 13  

 

 

 

PR 104      PO 34     PR 104 
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颜料 颜色比较 

PO 34 

 

    PR 104    PO 34     PO 104 

 

Azo Diarylides ɺ 

PY 34 PR 104 ɺ

2000 ɺ 

PY 34 PR104 ɺ 
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表 13-可能的偶氮二芳基化物颜料替代物的评估 

要求 PY 34, PR 104 
Alternatives 

PO 13  PO 34  PY 14  PY 83 

功能 

ɺ 

ɺ 

PY 34 PR 104

ɺ 

ɺ 

ɺ 

 
 

ɺ 

 

H350 –   

H360 -

 

H373 –

 

H400 -

 

ɺ 

ɺ  18ɺ 

 

 

 

18  



 

35 

 

要求 PY 34, PR 104 
Alternatives 

PO 13  PO 34  PY 14  PY 83 

H410 -

 

  
ɺ 

6-9

 

10-

18  

7-

10  

17-

25  

 
ɺ  - PR 104

ɺ 

 

b. 偶氮联茴香胺颜料组 

ɺ PO 16 PR 104 ɺ 
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表 14-与 PR 104相比的 PO 16的颜色 

颜料 颜色比较 

PO 16 

PR 104

 

 

        PR 104      PO 16     PR 104 

 

 

Diarylide 2000

2400 ɺ 

PR 104 ɺ 

PO 16 PR 104 ɺ 

表 15-可能的偶氮联茴香胺颜料替代品的评估 

要求 PR 104 偶氮联茴香胺（PO 16） 

功能 

ɺ  

ɺ  

PY 34 PR 104

ɺ 

ɺ ɺ 

ɺ 

生产过程 
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要求 PR 104 偶氮联茴香胺（PO 16） 

ɺ 

环境和人类健

康危害 

H350 –  

H360 -

 

H373 -

 

H400 -

 

H410 -

 

ɺ PO 16 ɺ 

经济可行性  ɺ 

16 20  

可得性  

ɺ 

 - PO 104

ɺ 

 

c. 偶氮苯并咪唑酮颜料组 

PO 34 PY 104 ɺ 

PO 34 PY 104 ɺ 

表 16-来自偶氮苯并咪唑酮组的所选颜料的颜色比较 

颜料 颜色比较 

PO 36 

PO 36 PR 104 ɺ PR 104

ɺ PO 36 PR104

ɺ
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颜料 颜色比较 

 

      PR 104      PO 36     PR 104 

PY 151 

PY 151

ɺ

 

             PY 34             PY 34       PY 151           PY 34                                                                                                

                                                  

PY 154 

PY 151

ɺ 

 

             PY 34             PY 34       PY 154           PY 34                                                                                                
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ɺ PO 36

PR 104 ɺ 
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PY 34 PR 104 PO 36 PY 151 PY 154 PY 194 ɺ 

表 17-可能的偶氮苯并咪唑酮颜料替代物的评估

要求 PY 34, PR 104 
替代选项 

PO 36 PY 151  PY154  PY 194 

功能 

ɺ 

ɺ 

PY.34 PR.104

ɺ 

PR 104 ɺ

ɺ

ɺ 

PY 34

ɺ ɺ 

ɺ 

PY 194

ɺ 

生产过程  
ɺ 

环境和人体健

康危害 

H350 –  

H360 -

 

H373 -

 

H400 -

ɺ 
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要求 PY 34, PR 104 
替代选项 

PO 36 PY 151  PY154  PY 194 

  

H410 -

ɺ 

经济可行性 

 

 

18-

25  

17-

25  17-25  

25-

33  

可得性  ɺ 

 

a. 单偶氮颜料集团 

ɺ ɺ 

ɺ 

PY 34 ɺ 
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表 18-单偶氮基团的所选颜料与 PY 34的颜色比较 

颜料 颜色对比 

PY 65 

 ɺ 

 

             PY 34             PY 34       PY 34           PY 65                                                                       

p                                                 

 

PY 74 

ɺ 

 

             PY 34             PY 34       PY 74          PY 34                                                                                                

                                            

PY 97 

 

ɺ 

 

             PY 34             PY 34       PY 97        PY 34                                                                                                
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PY 34

ɺ 

PY 34 ɺ 

表 19-单偶氮颜料组的评估 

要求 PY 34, PR 104 
替代选项 

PY 65 PY 74 PY 97 

 

ɺ 

ɺ 

PY.34 PR.104

ɺ 

ɺ PY 34

ɺ ɺ 

  

ɺ 

 

H350 –  

H360 -

 

H373 -

 

H400 -

 

H410 -

 

ɺ 

  

ɺ 

7-9  7-9  
25-35
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d. 特色偶氮 

PO 67 PO 34 ɺ 

表 20- PO 67与 PR 104的颜色比较 

颜料 颜色对比 

PO 67 

PO 104 ɺ

 

        PR 104      PO 67    PR 104 

 

PO 67 PR 104 ɺ 

 

表 21-评估 PO 67作为 PR 104的替代方案 

要求 PR 104 PO 67 

功能 

ɺ 

ɺ 

PY 

34 PR 104

ɺ 

ɺ ɺ 

生产过程 

 

ɺ 

环境和人体健

康危害 

H350 –  

H360 -
ɺ 
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要求 PR 104 PO 67 

 

H373 -

 

H400 -

 

H410 -

 

经济可行性  

ɺ 

ɺ 

30-40  

可得性   

 

e. 其他有机替代品 

Y 34 PR 104 PO 73 PY 110 PY 138 PY 

139. ɺ 

PR 104 PY 34 ɺ 

表 22-颜色的比较 - 其他有机颜料替代品 

颜料 颜色对比 

PO 73 

PR 104 . 

 

        PR 104      PO 73     PR 104 

PY 110 ɺ             
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颜料 颜色对比 

 

             PY 34             PY 34       PY 34      PY 110                                                                       

p                                            

PY 138 

PY 34  

 

             PY 34             PY 34       PY 110        PY 34                                                                                                

                                                

  

PY 139 

PY 34 ɺ

 

            PY 34             PY 34         PY 34           PY 139                                                                       

p                                               
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ɺ 

表 23-PY 34和 PR 104替代品的其他有机颜料的评估 

要求 PY 34, PR 104 
替代选项 

PO 73 PY 110  PY 138  PY 139 

功能 

ɺ 

ɺ 

PY 34

PR 104

ɺ 

PR 104

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

PR 104

ɺ 

ɺ

ɺ 

生产过程  
ɺ 

环境和人

体健康危

害 

H350 –   

H360 – 

 

H373 – 

 

H400 – 

 

H410 -

 

ɺ 

PY 110 PY 138

ɺ 

经济可行

性 
 

 

60-70

 

42-45

 

30-40

 

22-27

 

可得性  ɺ 
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f. Diketopyrrolopyrrol Red (DPP) 

 

ɺ 

PR 104 ɺ 

表 24- PR 254和 PR 104的颜色比较 

颜料 色彩对比 

PR 254 

ɺ

 

       PR 104      PR 254      PR 104 

 

 

PR 254 PR 104 ɺ 

表 25-对二酮吡咯吡咯的评估 

要求 PR 104 PR 254 

功能 
ɺ ɺ 

PY 34 PR 

104

ɺ 

PR 104 ɺ 

ɺ 

ɺ ɺ 

生产过程 

 

ɺ 

环境和人体健

康危害 

H350 –   

H360 - ɺ 
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要求 PR 104 PR 254 

 

H373 -

 

H400 – 

 

H410 -

 

经济可行性  ɺ 3-4 ɺ 

18-20  

可得性  ɺ 

 

PR 

112 naphtol AS PR 170 naphtol AS PO 82 PW 6 

PY 82 PY 216 PR 122 ɺ 

PY 34 PR 104

ɺ EHS

ɺ 

PY 34 PR 104 ɺ 

PY184 PY34 ɺ PR104 C.I. 

73 C.I. 67 PO 73 PO 67 ɺ 

ɺ 

ɺ 

 

-  

-  

-  

-  

- > 200 C 

-  

-  
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6.6.3  

 

PY 34 PR 104ɺ 

PY 34 PR 104 1 1 ɺ

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

5 3 ɺ 

6.6.4  

 

PY 34 PR 104 ɺ

ɺ 

ɺ ɺ 

26 ɺ 

ɺ 

 

- ; 

- ; 

- ; 

- ; 

- ; 

- ɺ 

6.1 PY 34 PR 

104 6.6.1,6.6.2 ɺ

ɺ 

RAL 1021

0.35 0.71 ɺ 
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实例 1-RAL 1021无铅和无铅配方19 

颜料 含铅配方(%w/w) 无铅配方（％w / w） 

PY 151 ( )  81.5 

PY 34 ( ) 85.8  

PBr 24 ( ) 11.0 17.7 

PY 139 ( ) 0.8 0.8 

 

RAL 3000 70

30 0.31

0.20 ɺ 

实例 2-RAL 3000无铅和无铅配方20 

颜料 含铅配方(%w/w) 无铅配方 (%w/w) 

PY 53 ( ) 21.5 61.1 

PR 104 ( ) 63.3  

PR 254 ( )  27.3 

PR 122 ( ) 8.0  

PR 101 ( ) 7.2 11.6 

 

2-3

21ɺ 

PY 34 PR 104 ɺ 

 

19 2014  

20  

21  
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表 26-与 PY 34和 PR 104相比的替代颜料性质 

颜料 外用 热稳定性较差* 渗透性 

PY 184, PY 

42, PR 101, 

PY 110, PR 

254 

Yes No 
 

No 

PY53, PBr.24, 

PY 151, PY 

154, PY 194, 

PO 73, PY 139 

Yes No No 

PO 36 Yes Yes No 

PO 13, PO 34, 

PY 14, PY 83, 

PO 16, PO 155 

No Yes No 

PY 65, PY 74, 

PY 97 
No Yes Yes 

PO 67 Yes No Yes 

PY 138 No No No 

* PY 34 PR 104  

ɺ 

ɺ ɺ 

ɺ

PY 34 PR 104 ɺ 

ɺ 

ɺ 

; 

ɺ 

6.3 ɺ 

1,2

ɺ 
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ɺ 

/

ɺ  

-  

- 

ɺ 

2 ɺ PY 53 PR 101

PR 254 ɺ ; 

- ;  

ɺ 

ɺ 

6.3 ɺ 

ɺ 

ɺ 

ɺ QU-V

Weather-O-Meter UV ɺ 

ɺ ɺ 

ɺ 

: 

 

 

  

  

  

 

 

-  

- 

; 

- ; 

- 

; 

- 

; 

- ɺ 

图 9  -  灯箱 
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ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

 

7. 铅干燥剂的替代品 

ɺ 

ɺ 

ɺ 

7.1  

 

ɺ ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ  

- ; 

- ; 

- ; 

- ; 
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- ; 

- ɺ22 

ɺ 

         

表 27-用于干燥器的金属 

主要干燥剂 次级干燥剂 辅助干燥机 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɺ 

ɺ 

2- 3,5,5- 2  2,3,5-

ɺ ɺ 

 

-  

-  

-  

-  -  

 

7.2  

 

铅 ɺ 

ɺ ɺ 

 

22 Additives for Coatings Edited by Johan Bieleman, WILEY-VCH Verlag GmbH, D-69469 Weinheim, 2000 
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ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

铅 ɺ 

ɺ ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

铅 ɺ 

ɺ ɺ 

ɺ ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

 

0.05%  

0.5%  

0.1 %  

钴 ɺ 

ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 
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IARC 2B ɺ 

ɺ 

ɺ 

ɺ 

锰 ɺ

ɺ ; ɺ

ɺ

 - 

ɺ

ɺ ɺ

ɺ

ɺ 

钒 ɺ ; 

ɺ ɺ 

ɺ 

ɺ 

钙 ɺ 

ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ 

锆 ɺ ɺ 

ɺ  - 

ɺ / /

ɺ 10 ɺ 

锶

 - ɺ 

ɺ 

 - ɺ 

ɺ 
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ɺ 

ɺ 

ɺ 

ɺ 

 

-  

- ; 

- ; 

- ; 

- ; 

- ɺ 

干燥促进剂 - 

ɺ ɺ 

ɺ 2,2'- 1,10- ɺ 

ɺ 

ɺ ɺ 

ɺ 

ɺ ɺ 

7.3   

 

ɺ 

 

- 将干燥剂化学吸附到颜料表面上

ɺ 

ɺ 

; 

ɺ 

ɺ 
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-  - 

  

- 

ɺ 

ɺ 

ɺ C9-C11

ɺ 

- ɺ 

ɺ ɺ 

ɺ 

 

- ɺ 

ɺ 

ɺ 

- ɺ 

ɺ 

ɺ 

- ɺ 

ɺ  

- ; 

- ; 

- ɺ 

7.4   

 

/ ɺ 

ɺ 2-

ɺ 

3,5,5- 2,2,3,5- ɺ 

ɺ
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表 28-铅酸铅替代品的评估 

要求 辛酸 23 
替代选项 

辛酸 24 辛酸 25 新癸酸  酸  

功能 通过干燥剂*  通过干燥剂 通过干燥剂 通过干燥剂 通过干燥剂 

技术可行性 
Drier is added to let-

down. 

生产过程无需改变

。 

生产过程无需改变

。 

生产过程无需改变

。 

生产过程无需改变

。 

环境和人体健康危

害 

H226 -易燃液体和

蒸气 

H302 -吞食有害

H332 -吸入有害

H410 -对水生生物

毒性极大并具有长

期持续影响。

H360(f,d) -可能会损

害生育能力或胎儿

H371 -长期或反复

接触会对器官造成

伤害 

H336 -可能引起嗜

睡或头晕 

H302 -吞食有害

H304 -吞咽并进入

呼吸道可能致命

H318 -造成严重眼

损伤 

H361d -疑对未出生

的孩子造成伤害 

H315 -引起皮肤刺

激 

H302 -吞食有害

H304 -吞咽并进入

呼吸道可能致命

H318 -造成严重眼

损伤 

H361d -疑对未出生

的孩子造成伤害 

H315 -引起皮肤刺

激 

H304 -吞咽并进入

呼吸道可能致命 

H304 -吞咽并进入

呼吸道可能致命 

经济可行性  价格不稳定 锶原料与锆相比，  

 

23 Environmental and human health hazards based on the MSDS from the company Organometal 

 

24 Environmental and human health hazards based on the MSDS from the company DURA 

25 Ibid 
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要求 辛酸 23 
替代选项 

辛酸 24 辛酸 25 新癸酸  酸  

材料价格通常更便

宜且更稳定。 

这些干燥剂比基于其他酸的干燥剂更昂贵 

 
 
 

可得性 

 
 

铅干燥剂可在市场

上买到，但在许多

国家都被禁止使用 

主要在澳大利亚，

西非和中国生产的

锆石砂 - 所有锆化

学品的原材料 - 由

于采矿限制而供不

应求，这导致供应

减少，随后推动价

格上涨。 

不存在锶供应问

题，目前价格稳

定。 

数家公司生产此类干燥剂，尚未广泛使

用。 
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7.5  

 

 - 

ɺ ɺ

ɺ 

ɺ 

 

ɺ  

ɺ ɺ 

26ɺ 

ɺ 

ɺ 

; / ɺ 

ɺ 

; ɺ 

 

表 29  - 所选干燥剂的推荐起始范围27 

金属 

范围计算为树脂固体上的金属百分比 

长油醇酸 短油醇酸 烘烤 水性 
超低

VOC 

 0.50-0.80 0.35-0.70    

 0.20-0.40 0.15-0.30  0.10-0.30 0.08-0.15 

 0.20-0.40 0.15-0.30    

Cobalt 0.04-0.07 0.03-0.06 0.02-0.05 0.04-0.12 0.08-0.15 

Calcium 0.15-0.30 0.10-0.20  0.05-0.10 0.15-0.45 

Manganese 0.06-0.09 0.04-0.09 0.02-0.05 0.06-0.14 0.08-0.15 

Vanadium 0.08-0.12 0.06-0.09    
 
 

 

26 Coatings Formulation, An International Textbook, 3rd Completely Revised Edition, Vincentz Network GmbH 

& Co. KG, Hanover, 2017 

27 http://www.durachem.com/docs/Tech_Brief-Drier_Dosage_and_Addition_Calculation.pdf  

http://www.durachem.com/docs/Tech_Brief-Drier_Dosage_and_Addition_Calculation.pdf
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ɺ 

ɺ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

; ɺ 

60-75 ɺ 

ɺ 
28.

ɺ 

ɺ 

 

  

                                                                                         

 

 

 

ɺ 40 C

ɺ ɺ 

ɺ 

ɺ 

ɺ 

表 30  - 与干燥剂相关的故障排除措施29 

 

28 https://coatings.specialchem.com/news/industry-news/cornelius-zirconium-driers-000212867 

 

kg= kg x x / 100 x

1000 kg 500 kg 50

0.3 18  

500 x 50 x 0.3/100 x 18 = 4.2           1000 4.2

18  

 

 

   图 10  - 干燥时间记录仪                                                                                                           
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干燥相关问题 增加                   降低               添加              代替 

     

     

     

     

     

 
    

     

 
  

 
 

 
    

     

     

     

     

     

     

     

     

 
   

 

     

     

  

 

30 ɺ

ɺ 

 

29 http://pdf.troycorp.com/units/driers/extranet/newsletters/Drier%20Brochure%20with%20weigths.pdf  

30 https://coatings.specialchem.com/news/industry-news/cornelius-zirconium-driers-000212867 

http://pdf.troycorp.com/units/driers/extranet/newsletters/Drier%20Brochure%20with%20weigths.pdf
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结论 

 

ɺ ɺ 

5

ɺ 

ɺ 

ɺ 

PR 105

ɺ 

ɺ 

PY 34 PR 104 ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 

ɺ 
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附录 1  - 有关少量危险替代品的信息检索提示  

 

搜索后： 

¶ Substitute...... ......  

¶ Alternative......  

¶ ......  

¶ / ......  

 

¶ +  

¶  

¶ CAS EC  

附录 3  - 公式 

 

例 3-无铅，低成本长油醇酸底漆的配方31 

研磨 

原材料/供应商 %WT/WT 种类 

70  21.05  

/  18.71  

Bentone 34/Omya 0.94  

/  0.23  

Bayferrox 180 M/Bayer 4.68  

HALOX®Z-PLEX 111 / ICL

 
9.35 

 

 

31 https://www.halox.com/halox-z-plex-111/  

https://www.halox.com/halox-z-plex-111/
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研磨 

Mica Talc AT.1. 32.74  

Let Down 

70  2.34  

/  8.84  

12 OMG Europe  0.28  

12 OMG  0.09  

8% (OMG Europe) 0.37  

4% (OMG Europe) 0.19  

Skino 1 (OMG Europe) 0.19  

总计 100  

 

例 1 –无铅工业环氧酯基底涂层的配方 

研磨 

原材料/供应商 %WT/WT 种类 

Uranox EE4 X-50 / DSM  20.00  

Bentone 34 10 / 85/5 / 

Omya 
4.7  

100 /Orion 0.30  

Zinc oxide  4.4  

Zinc phosphate  ZP 10/Heubach 11.20  
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研磨 

Fintalc M15/Mondo Minerals B.V. 9.00  

Barytes EWO/Sachtleben Minerals 4.40  

Bayferrox 222 FM 1.70  

Heucorin RZ/Heubach 1.20  

Let Down 

Uranox EE4 X-50 / DSM  14.70  

Octa Soligen Co 6/Borchers 0.10  

Exkin II 0.20  

Shellsol A  12.10  

总计 100  

45 2  

例 5-无铅指导配方32 

Shade Shade 

RAL 1018 RAL 1021 

Brufasol Yellow AL 10 59.708 Brufasol Yellow AL 10 63.290 

 38.800 PY 42 18,987 

PY 83 1.194 PY 83 2.532 

PY 101 0.298 PY 101 10.126 

  PB 15.3 3.165 

  PG 7 1.909 

RAL 1023 RAL 2000 

Brufasol Yellow AL 30 95.487 Brufasol Yellow AL 30 62.651 

PY 83 1.909 PR 177 12.048 

PY 101 2.604 PY 83 12.048 

  PY 101 13.253 

 

32 https://www.ulprospector.com/en/la/Coatings/Suppliers/2062/Bruchsaler-

Farbenfabrik/Formulations/9760/RAL-Formulations?st=1&so=bs_2062+ft_9083&sl=76308602 
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Shade Shade 

RAL 2004 RAL 3000 

Brufasol Yellow AL 30 52.175 Brufasol Yellow AL 30 24.795 

PO 34 27.536 PR 254 24.793 

PY 101 5.797 PY 101 25.619 

 14.492  14.049 

   10.744 

 

例 6-具杂化颜料的无铅指导配方33 

颜料 备选方案 A. 备选方案 B 

 -  23.7  

RAL 1003  

TICO® Yellow 594 39.80 52.82 

TICO® Yellow 622 N 24.90 25.35 

HEUCODUR® 152 13.00  

HEUCODUR® 151 20.12 19.49 

 2.8 2.34 

RAL 1004  

TICO® Yellow 594 65.15  

HEUCODUR® 152 19.60  

 15.25  

RAL 1007  

TICO® Yellow 594 13.50  

TICO ®Yellow 622 N 46.79  

HEUCODUR® 251 39.70  

 0.01  

RAL 1023  

HEUCODUR® 251 68.40 96.70 

TICO® 622 N. 3.10 3.30 

HEUCODUR® 251 28.50  

 

33

https://www.heubachcolor.com/fileadmin/downloads/guide_formulations/Richtformulierungen_Tico.pdf  

https://www.heubachcolor.com/fileadmin/downloads/guide_formulations/Richtformulierungen_Tico.pdf
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附录 4  - 供应商名单 

 

表 31  - 供应商非完全列表 

公司 网站 

磷酸锌/改性磷酸锌 

 

http://zincphosphatepigment.sell.everychina.com/p-108713315-

anti-corrosion-zinc-phosphate-pigment-325-mesh-cas-7779-90-0-

white-powder.html 

BassTech 

International 
http://basstechintl.com/  

Numinor

 
http://www.numinor.com/  

Sanayi A.S http://www.pigment.com.tr/  

SNCZ Société 

Nouvelle des 

Couleurs Zinciques 

https://www.societe.com/societe/societe-nouvelle-des-couleurs-

zinciques-330575887.html  

 
http://www.dimacolorgroup.com/news_en.html  

Heubach, Ltd https://heubachcolor.com/  

Noelson  http://www.noelson.com/en/index.html  

 
https://guide31651.guidechem.com/productlist-c72-p1.html  

分散剂 

Byk  https://www.byk.com/en  

 

 https://corporate.evonik.com/en  

 
https://www.clariant.com/en/Business-Units/Industrial-and-

Consumer-Specialties/Paints-and-Coatings  

Borchers http://www.borchers.com/index.php?id=2  

 https://www.esterchem.co.in/paints-inks.html  

 https://www.basf.com/za/en/who-we-are/sites-and-companies.html  

Shah Patil & 

Company 

http://www.shahpatilexports.in/paint_&_ink_additives.htm  

http://zincphosphatepigment.sell.everychina.com/p-108713315-anti-corrosion-zinc-phosphate-pigment-325-mesh-cas-7779-90-0-white-powder.html
http://zincphosphatepigment.sell.everychina.com/p-108713315-anti-corrosion-zinc-phosphate-pigment-325-mesh-cas-7779-90-0-white-powder.html
http://zincphosphatepigment.sell.everychina.com/p-108713315-anti-corrosion-zinc-phosphate-pigment-325-mesh-cas-7779-90-0-white-powder.html
http://basstechintl.com/
http://www.numinor.com/
http://www.pigment.com.tr/
https://www.societe.com/societe/societe-nouvelle-des-couleurs-zinciques-330575887.html
https://www.societe.com/societe/societe-nouvelle-des-couleurs-zinciques-330575887.html
http://www.dimacolorgroup.com/news_en.html
https://heubachcolor.com/
http://www.noelson.com/en/index.html
https://guide31651.guidechem.com/productlist-c72-p1.html
https://www.byk.com/en
https://corporate.evonik.com/en
https://www.clariant.com/en/Business-Units/Industrial-and-Consumer-Specialties/Paints-and-Coatings
https://www.clariant.com/en/Business-Units/Industrial-and-Consumer-Specialties/Paints-and-Coatings
http://www.borchers.com/index.php?id=2
https://www.esterchem.co.in/paints-inks.html
https://www.basf.com/za/en/who-we-are/sites-and-companies.html
http://www.shahpatilexports.in/paint_&_ink_additives.htm
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公司 网站 

PVT.LTD 

https://www.harmonyadditive.com/paint-dispersing-agent.html  

颜料 

Heubach, Ltd https://heubachcolor.com/    

 https://www.sunchemical.com/pigment-products/  

Ferro  https://www.ferro.com/Contact  

 https://www.clariant.com/en/Business-Units/Pigments  

 https://www.dispersions-pigments.basf.com/portal/basf/ien/dt.jsp  

 https://www.shepherdcolor.com/  

 https://www.ferro.com/nubiola  

 https://www.venatorcorp.com/  

Dominion Colour 

Corporation 
https://www.dominioncolour.com/  

Bruchsaler Farben https://www.bruchsaler-farben.de/en/home.html  

 http://vijaychemical.com/  

Vibfast

PVT.LTD. 
http://www.vibfast.com/  

Trust Chem https://www.trustchem.eu/organic-pigments/  

PVT.LTDɺ 
http://www.asrresin.com/pro_org_yellow.php  

 
https://coatings.specialchem.com/product/p-aarbor-colorants-

corporation-naphthol-red-pigment-pr-112  

Sudarshan 
http://www.sudarshan.com/perch/resources/decorative-brochure-

feb-2018.pdf  

Milano Colori 
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公司 网站 

DOW 

http://msdssearch.dow.com/PublishedLiteratureDOWCOM/dh_090

c/0901b8038090c235.pdf?filepath=productsafety/pdfs/noreg/233-

01137.pdf&fromPage=GetDoc  
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