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Preface

Phenol resin copper—clad laminates with low odor has been developed as part of environmental, chemical
material, and odor responsiveness, and continued increase in demands for them is expected in the future.
However, it is a fact that development has been carried out without consolidating its methods to measure
phenol content in a material.

Given this factor, Base Material Sub Committee established in JPCA PWB Standard Committee should like
to propose this test method to identify phenol contents of phenol resin copper—clad laminates.

JPCA decided to standardize this document with the assistance of Analysis Center Co., LTD.

The test method described in this document is certainly not the only method to measure phenol 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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1. PURPOSE
It purposes to specify analysis method to define contained amounts of phenol in phenol resin copper-clad

laminates.

2. SCOPE

This method is applicable to phenol resin copper-clad laminates.

3. MEASUREMENT METHODS
3.1 Test specimens
Phenol resin copper-clad laminates 1.6mm thick shall be used for the test.
Prepare necessary numbers of specimens, cutting the copper-plate boards in the processing size shown in
Table 3.1.
*Test specimens should be in the condition as they have been accepted without washing or drying, and
their contained amounts of phenol should be measured within 24 hours after cutting them in sizes
required.

Table 3.1 Size and number of specimens

Size (cm) Number

1x1 20

3.2 Test devices
(O HPLC (High Performance Liquid Chromatograph)
@ Tweezers, vinyl gloves, gauze, etc.
® Nitrogen (N2) gas (purity: more than 99.99%)
@ Tedlar bag(about 300)
® Charcoal tube
® Heating device
@ Glass container
Aluminum block
@ Gas washing bottle (30me)
Pump
@ Solid phase extraction cartridge

@ Concentration tube
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3.3 Reagents
@ 0.4w/v% NaOHaq
@ Phosphoric acid (special grade chemicals reagent)
@ Acetonitrile (for HPLC)
@ Water (for HPLC or extra-pure water)

® Phenol standard solution for HPLC

3.4 Preparation of test solution

(1) Phenol collection device is sketched in Figure 3.1below.

(2) Put 20 pieces of specimen in a glass container and close it.

(3) Place the glass container in a heating device, and heat it at 80°C

(4) Send nitrogen gas through a charcoal tube into the glass container. Using a pump, evacuate the gas
from the outlet of glass container at a speed of 1 liter minute for 30 minutes, maintaining the
temperature at 80°C, to lead the produced gas into a gas washing bottle containing sodium hydroxide
aquarious solution(concentration 0.4w/v%), which is set the exhausting route.

(5) This operation generates phenol solution, which then should be phosphated to be PH1. Collect and
concentrate phenol should by the solid phase extraction method.

(6) Concentrated phenol should then be dissoluted by acetonitrile, and be in constane volume for the HPLC.

tube
~ Tedlar bag

Viton rubber

Aluminium _L
block .

Glass
cortainer

Heating
device

/!

0.4WA%NaOHaq oo Washing

Specimen (1T cm x 1 cm)
bottle {30 ml}

Figure 3.1 Phenol collection device



3.5 Measurement of phenol and quantitative analysis
(1) Inject the test fluid collected in clause 3.4 from the injector of the HPLC shown in Figure 3.2 below.
Pump

Y

Injector Column oven
Mixer P Photodiode array detector

[é \_‘Tl
Column

P A
N Waste fluid
)¢

Acetonitrile

Figure3.2 HPLC configuration

(2) Inspect the peak area/height of phenol conductivity on the recorder and obtain phenol concentration by
plotting a calibration curve.

(3) Follow the same step to make another fluid without using a test piece. Obtain phenol concentration of
this fluid by comparing its conductivity with the standard solution.
Example of analyzing condition for the HPLC is summarized in Table 3.2 below. Analyzing condition

depends on test devices, test pieces and their composition, and environment.

Table 3.2 Example of analyzing condition for the HPLC

Item/Material Definition/Quantity
Eluant Water+ acetonitrile or methanol
Eluant humidity mixing ratio 40:60 ~ 80:20
Eluant delivering rate 0.2mf/min ~ 1.0m{/min
Reversed phase (ODS etc.) Pre-clumn, separation
Column
column
Column temprature Ambient temprature ~40°C
Detector UV absorbance spectrometer, Photodiode array

3.6 Calculation of phenol content

The concentration of phenol is calculated by the following equation.

W = (A-B)/S

W: Phenol contents in test pieces (ng/cm?2)
A: phenol concentration in the test solution(jig/m¢) x constant volume(me)
B: phenol concentration in blank solution (pg/me) Xconstant volume(me)

S: total test specimens size (cm?2)
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