JPCA s

NAT YY) —HRsRIR B R ER T &

TEST METHOD FOR HALOGEN-FREE MATERIALS

JPCA-ESO01 -2003

#AEA AARTY U FNEKRIES

JAPAN PRINTED CIRCUIT ASSOCIATION

N

El

B

#

g mlh
I ’|
]

I
i)



EXNE
BREESRIISAMBEE LT, #RANC o 7P RIbEMETRIM L oa 7 7 ) —§iiERE BN B S, T OEE YL
KLTWD, GFOBEAZ Y > MEE TEATIE, Rk 114 11 A, EBERICE SN HE, BREOEERATE,
EO—FlE, ~asF T ) —HERERE LTOEXRLED- JPCA-ES01 (~ua s v 7 ) —flEEERRR L) %
ERk LRz X > CT& 7z, M, TEC (HEREXERESRE) ~bIRREL, EERK L L TLESENED LT
Do
2@ JPCA-ES01 bl END 8 FEART, BRE T H LV BEANFE LN, TD7=®, A6l X727 /U3 —F0F)
O G THRBEFEORE L 21TV, BRZEETLIEE L,
B, 5% b, BROEBY ZOHERHE—D L O TIIRND T, BROEREICT, BREROZREHFE LN,

(D RAART Y > A T %2
7V MECHERBURS IR FERR B SC

Preface

Halogen free board materials have been developed and introduced to the industry as environment friendly materials.
JPCA has developed specifications of some halogen free materials for the benefit of the industry. A test method to
measure halogen content in board materials, JPCA-ESO01, in this series was issued in November 1999. This document
was also proposed to IEC as an international standard and accepted as a work item of IEC/TC91. It will be published in
very near future.

Three years have passed since the publication of this document and various comments have been made to JPCA-ES01
from users of this document. JPCA decided to revise this document with the assistance of Sumibe Techno Research
Corp. The test method described in this document is certainly not the only method to measure halogen content in a
material. We should like to appreciate to receive comments from those who use this document using the comment form
attached at the end for further improvement of this document.
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JPCA Standard
JPCA-ESO1

TEST METHOD FOR HALOGEN-FREE MATERIALS

1. SCOPE
This Specification specifies the measuring method of chlorine and bromine content in organic copper-clad laminates and

their base materials to identify halogen-free printed wiring board materials.

2. PURPOSE
This method is applicable to organic copper-clad laminates and their base materials. Measurement is to be made on

samples where copper foil, either laminated or plated, is removed.

3. ANALYSIS METHOD
The ion exchange chromatography using a combustion chamber is used for the quantitative evaluation of halogen

impurities.

3.1 Test specimens

Rigid or flexible printed wiring boards shall be used for the test. The size and number of specimens used for test are
given in Table 3.1. Copper foil, laminated or plated, shall be removed from the test specimens by etching or by
mechanical peeling before test. Mechanical separation is preferable as a chemical treatment to the sample may induce
contamination of the specimens by impurities of chemical agents used. Wash the specimens thoroughly in distilled or

deionized water after removal of copper.

Table 3.1 Size and number of rigid printed wiring board specimens

Size (mm) Number
Larger than 50x50 Not less than 1

Table 3.2 Size and number of flexible printed wiring board specimens

Size (mm) Number
Larger than 100x100 Not less than 1

3.2 Test devices

1 lon exchange chromatograph (should be capable to detect 10ug/l of chlorine and/or bromine)

)
2) Electronic balance (accuracy of 0.1 mg)
3) Nipper, knife, tweezers, vinyl gloves, gauze, etc.
4) Filter paper, ribbon of a size of approximately 3 mm x 100 mm. The paper is wrapped around a sample to

ignite fire to burn the sample.
5) Combustion flask (500 ml or equivalent), or equivalent, as illustrated in Figure 3.1, part A with a basket made of

platinum as illustrated in Figure 3.1 part B, attached to the glass plug as shown in Figure 3.1 part C.
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Figure 3.1 An example of Combustion flask (Unit: mm)

) Oxygen gas (99.99 % purity or better)

) Gas flow regulator

) Cigarette lighter, or some other firing device
) Beakers for washing

0) Funnel

1) Pipette or Micro-pipette

2) Flasks (of various sizes)

3.3 Reagents

N

Pure water (ion-exchange or distilled water that does not contain more than 2ug/| of chlorine or bromine ions

)
2) KOH solution of 2 mol/l
3) 30 % hydrogen peroxide
4) Ethyl alcohol
5) Chlorine ion standard solution for chromatograph measurement
6) Bromine ion standard solution for chromatograph measurement

3.4 Preparation of test specimens
Test specimens are prepared from the test samples as described in 3.1.
1) Peel off the copper foil remaining on the surface of the rigid printed wiring board mechanically using a nipper,

knife, or the like.



2) Clean the rigid or flexible printed wiring board specimens in distilled water.

3) i- Rigid printed wiring board: Dry the specimens at 50 to 60°C for 1 h.
ii: Flexible printed wiring board: Wipe off the water from specimen using a piece of gauze or the like and leave
them to dry at room temperature and atmospheric pressure for 1 h.
Do not touch the specimens with bare fingers.

4) Cut the specimens into a size of approximately 5 mm x 10 mm to meet the requirement given in Table 3.3 and

weigh the weight of specimens using an electronic balance.

Table 3.3 Weight of specimens

Types of specimen Weight
Rigid Board 150mg max.
Flexible Board 100mg max.

5) Wrap one end of a specimen with filter paper ribbon as a fuse about three turns.

3.5 Preparation of test solution
The test solution for halogen ion measurement is prepared by the following steps.
1) A specimen wrapped with filter paper is set to the platinum basket that is described in 3.2 5). The basket is
squeezed as to the specimen to stay in the basket.
2) Add 5 ml of pure water, 0.1 ml of 2 mol/l KOH solution and 0.1 ml of 30 % solution of H-O, into the combustion
flask as the absorbent of the combustion gas of the specimen.
3) Add pure oxygen gas at a pressure of 10 kg/cm2 for 20 sec into the combustion flask from the top (test specimen
is not set into the flask yet).
4) Lit fire to the end of the filter paper and insert the entire thing into the flask and keep the flask as illustrated in
Figure 3.2 to absorb the combustion gas into the absorbent solution.
5) Let the combustion gas being absorbed into the absorbent solution. One drop of ethyl alcohol to the filter paper

makes it easy to burn the paper and the specimen.

Platinum basket
(Test piece, filter as fuse)

Fire

Combustion flask
(or equivalents)

W.
/

Alkali solution as absorbent

Figure 3.2 Absorption of combustion gas into alkaline solution.



6) Leave the flask at room temperature for 30 min after combustion. The generated gas is absorbed into the
alkaline test solution for the CI-/Br- ion concentration measurement.
7) Transfer the solution from the combustion flask to another 50 ml flask. Introduce deionized water in the flask to

a total volume of 50 ml of the test solution.

Note - Chlorine and bromine contents shall be measured beforehand without burning of a test specimen in the
combustion flask as a reference to adjust any impurity contained in the filter paper and/or chemical reagent from the

measurement.

3.6 Measurement of halogen ions and quantitative analysis
The concentration of chlorine and/or bromine ions is measured using this test solution by means of ion chromatography

as illustrated in Figure 3.3
When the ion concentration of the test solution is very high, it is recommended to dilute the test solution as to

appropriate concentration for measurement.

delivering
pump

Elimination fluid ()
delivering pump,

Pre-column

Separation
column

Elimination fluid

Suppressor

Conductivity detector

7\

Recorder

Waste Waste
fluid fluid

Figure 3.3 Composition of ion exchange chromatography measurement

3.7 Calculation of halogen content

The concentration of chlorine or bromine ions is calculated by the following equation

W =Ax (B/C) x 100

Where
W: Concentration of Chlorine or Bromine ions in wt%.
A: {CI/Br ion concentration in the test solution (g/l) — CI/Br ion concentration in blank solution (g/l)}
B: Total volume of the test solution (ml)

C: Weight of the specimen (mg)
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Informative Annex: Definition of "Halogen-free"
A. A copper clad laminates is recognized as "halogen-free" when the concentration of Chlorine or Bromine satisfies the

following requirement.
Chlorine ion concentration: Less than 0.09 wt% (900 ppm)
Bromine ion concentration: Less than 0.09 wt% (900 ppm)

Total concentration of Chlorine and Bromine ions: Less than 0.15 wt% (1500 ppm)

B. Examples of Halogen-free marks

Examples of halogen-free marks used to identify the halogen-free base materials from conventional base materials.

Figure A-1 Figure A-2

Halogen-free mark: (Courtesy of Sony Corporation)
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