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Method for determination of pentachlorophenol

SN 0193.1—93

residues in leather and leather products for export

—Acetylation-gas chromatography
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3.2.1 WER.
3.2.2 BiBR¥E#:6 mol/L.
3.2.3 WUBERWIER 0. 1 mol/L,
3.2.4 ECH. BB MMEREE.
3.2.5 FKEREEM: .4 650 C4h 8.
3.2.6 FKBBRNE . RIS A, 3 5 cm BA KT .
327 ZMEF.
3.2.8 MIRERAEBIRER LE>99%.
3.2.9 HIRERAABIRHERS RayEEH
3.2.9-1 PIARTEMEECH BRI 0. 05 g LR FEHIE 0.000 1 g, F 100 mL FEM Y, BIEECKRIERH
TR BRHIECRERWBEZEIREN 0.500 pg/mL, .
3.2.9.2 EEBMFEFEMER I 0. 10000 g AEBFES SHHWE 0.1 mg, T 100 mL F R
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ZRGRE BILAR FRKBE AR OB ECRBSTEKERAERKSHEFHEE 10mL
REN, EREIMABEANIFER(—RR 0.5 pg LRA  HBERESHABIE.
344 WE
3.4.4.1 @R
a.  GIEE.HEE.2 mX3 mm(RB)HAEYH 1. 6% (m/m)OV-17+6. 4% (m/m)OV-210 B
F Chromosorb W HP(80~100 H);
b. FR.HE>99.99%,80 mL/min;
c. 1#:210°C;
d. HHEOERME.250 C;
e. RMEFHEE.250 C.
3.4.4.2 &iEHE
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Professional Standard of the People’s Republic of China
for Import and Export Commodity Inspection

Method for determination of pentachlorophenol SN 0193, 193

residues in leather and leather products for export
—Acetylation-gas chromatography

1 Scope and field of application

This standard specifies the method of sampling.sample preparation and determination of pen-
tachlorophenol residues by gas chromatography in leather and leather products for export.
This standard is applicable to the determination of pentachiorophenol residues in leather and

leather products for export.
2 Sampling and sample preparation

The sample for determination of pentachlorophenol residue in leather and leather products for ex-
port may be taken from leather raw materials.
2.1 Inspection lot

The quantity of an inspection lot should not be more than 10 000 pieces.

The characteristics of the cargo within the same inspection lot,such as packing.mark, origin,
specification, grade etc. ,should be the same.
2.2 Quantity of sample taken

The number of pieces taken may be calculated according to formula (1)

n=0.5 /N eem e easereateaeeane vt et ettatataarncayone

1)
where

n—number of pieces taken;

N—total number of pieces within one inspection lot.

The number of pieces taken should be not less than 3,and the sample taken from each inspection
lot should be not less than 500 g.
2.3 Sampling tools

Bark hack and scissors.
2.4 Sampling procedure

When sample is taken from the inspection lot.count the number of pieces of the whole lot at first,
then successively take one piece from every N/n pieces and cut or clip part of it as primary sample. Put
the primary samples of the same lot into the same plastic bag or container,seal and label and send to
the laboratory in time.

2.5 Preparation of test sample

Approved by the State Administration Implemented from Aung. 71,7993
of Import and Export Commeodity Inspection of
the Peoplie’s Republic of China on Jun. 4,7993
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Clip the sample into small pieces of ca 1 cm?,mix and reduce the pieces to not less than 50 g by
quartering. Then grind the sample with a food mill and pass through the sieve of 2 mm diameter aper-
tures to form a uniform sample. The prepared sample is put into a 500 mL widemouth sample bottle
with a ground glass stopper.

2.6 Storage of sample
The test sample is stored at room temperature.
Note; In the course of sampling and sample preparation, precaution must be taken to avoid contamination or any

factors which may cause the change of residue content,
3 Method of determination

3.1 Principle

The pentachlorophenol and its sodium salt residues in the sample will all turn to pen-
tachlorophenol in sulphuric acid solution,which is then extracted with n-hexane. After cleaned up by
concentrated sulphuric acid,extract with sodium tetraborate solution. Acetylate with acetic anhydride
and finally extract with n-hexane. Determination is made by gas chromatorgraph with electron capture
detector. Aldrin is used as internal standard for quantitative measurement.
3.2 Reagents and materials

Unless otherwise specified,all reagents should be of analytical grade ,“water” is distilled water or
corresponding de-ionized water.
3.2.1 Concentrated sulphuric acid.
3.2.2 Sulphuric acid solution:6 mol/L.
3.2.3 Scdium tetraborate solution:0. 1 mol/L.
3.2.4 n-Hexane:Redistilled with alkali by glass apparatus.
3.2.5 Anhydrous sodium sulfate:Ignite at 650 'C for 4 h.
3.2.6 Column of anhydrous sodium sulfate: A 6 cm X 18 mm(id) glass column, filled with 2.5 cm
height of anhydrous sodium sulfate.
3.2.7 Acetic anhydride. . .
3.2.8 Internal standard and pentachlorophenol standard;Purity>99%.
3.2.9 Preparation of internal standard and pentachloropheno! standard solution.
3.2.9.1 Internal standard solution: Weigh 0. 05 g of pure aldrin,accurate to 0. 000 1 g,into a 100 mL
volumetric flask ,add n-hexane to dissolve it and difute to volume. Further dilute this solution to a con-
centration of 0. 500 pg/mL.
3.2.9.2 Pentachlorophenol standard solution: Weigh 0. 100 00 g of standard pentachlorophenol (ac-
curate to 0.1 mg)into a 100 mL volumetric flask. Add n-hexane to dissolve it and dilute to volume as
the standard stock solution with a concentration of 1. 000 mg/mL. Dilute quantitatively and transfer
certain amount of the solution and prepare the standard working solution after acetylation according to
the procedure in 3. 4. 3(with a pentachlorophenol concentration closing to that of the sample solution
and aldrin concentration as internal standard being ca 0. 050 0-pg/mL).
3.3 Apparatus and equipment
3.3.1 Gas chromatograph with electron capture detector.
3.3.2 Integrator or recorder.
3.3.3 Food mill.
3.3.4 Centrifuge.
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3.3.5 Mixer.

3.3.6 Micro-syringe:10 pL.
3.4 Procedure

3.4.1 Extraction

Weigh ca 1. 0 g of the sample (accurate to 0. 001 g) into a 50 mL centrifuge tube. Add 20 mL of 6
mol/L suphuric acid and mix thoroughly on the mixer for 2 min. Add 20 mL of n-hexane,shake for 3
min and mix thoroughly on the mixer for another 2 min. Centrifugalize at 3 000 r/min for 2 min.
Transfer the n-hexane layer with a pipette into a second 50 mL centrifuge tube. Re-extract the remain-
ing solution with 10 mL of n-hexane and combine the n-hexane extract with that in the second cen-
trifuge tube.

3.4.2 Clean up

Add 10 mL of concentrated sulphuric acid to n-hexane extract and shake for 0. 5 min,then cen-
trifugalize at 3 000 r/min for 2 min. Transfer the n-hexane extract into a 125 mL separatory funnel
with a pipette. Add 2 mL of n-hexane to rinse the centrifuge tube wall,and let stand to separate, Com-
bine the n-hexane rinse solution in the separatory funnel with a pipette, Discard the sulphuric acid lay-
er.

Add slowly 30 mL of 0.1 mol/L sodium tetraborate solution to the above n-hexane solution,
shake for 1 min and let stand to separate. Transfer the lower aqueous layer into another 125 mL sepa-
ratory'funnel,the n-hexane layer is then extracted once more with 20 mL of 0. 1 mol/L sodium tetrab-
orate solution. Combine the lower aqueous layers in the same separatory funnel. Discard the n-hexane
layer.

3.4.3 Acetylation

Add 0.5 mL of acetic anhydride to the above sodium tetraborate solution and shake for 1 min,
then add 10 mL of n-hexane and shake for 1 min. Let stand to separate. Discard the lower aqueous lay-
er. Wash it twice,each with 20 mL of 0.1 mol/L sodium tetraborate solution. Shake and let stand to
separate. Discard the aqueous washings. From the upper mouth of the separatory funnel pass the n-
hexane layer through an anhydrous sodium sulfate column to remove the water and collect the effluent
in a 10 mL test tube with a stopper. Add adequate internal standard solution quantitatively (generally
0.5 pg for aldrin) to the n-hexane layer. ,

The sample solution is thus ready for GC determination.

3. 4.4 Determination
3.4.4.1 Gas chromatographic operating conditions

a. GC Column;:Glass,2m X3 mm (id),packed with 1. 6% (m/m) OV-1746. 4% (m/m) OV-
210 on chromosorb W HP (80—100 mesh);

b. Nitrogen:Purity>>99. 99% ,80 mL/min;

c¢. Column temperature;:210 C;

d. Injection port temperature;250 C;

e. Detector temperature:250 C.
3.4.4.2 GC determination

Inject separately the standard working solution and sample solution into the gas chromatograph.
Injection volume:5 pL each. The concentration of the constituent to be determined in the standard
working solution should be close to that of the sample solution. Retention time: ethyl pen-
tachlorophenolate:ca 3. 3 min;aldrin:ca 5. 6 min under above GC condition"

A
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3.4.5 Blank test
The operation of the blank test is the same as that described in the method of determination but
with omission of sample addition.
3.4.6 Calculation and expression of the result
Calculate the content of pentachlorophenol in the sample by GC data processor or according to
formula (2):
_arAAiem

X_—r,i-Ai'A,'m

where

X~—Content of pentachlorophenol in the test sample,mg/kg;

c.—Concentration of ethyl pentachlorophenolate (calculated as pentachlorophenol) in the stan-
dard working solution,ug/mL; .

ci—Concentration of aldrin in the standard working solution,ug/mL;

A-—Peak area of ethy! pentachlorophenolate in the sample solution,mm?;

A;—Peak area of aldrin in the sample solution,mm?;

A,—Peak area of ethyl pentachlorophenolate in the standard working solution,mm?;

A,—Peak area of aldrin in the standard working solution,mm?;

m;—Total mass of aldrin in the sample solution,ug; ’

m—Total mass of sample,g.

Note: The blank value should be subtracted from the result of calculation.
4 Limit of determination and recovery

4.1 Limit of determination

The limit of determination of this method is 0.1 mg/kg.
4.2 Recovery

According to the experimental data,when the concentration of pentachlorophenoi is in the range
of 0.102—18.1 mg/kg,the recovery is 92. 9%—101.7%.

Additional explanation .

This standard was proposed by the State Administration of Import and Export Commodity In-
spection of the People’s Republic of China.

This standard was drafted by Shanghai Import and Export Commodity Inspection Bureau of the
People’s Republic of China.

This standard was mainly drafted by Ge Xiuli.

Reference ;

Determination of Pentachlorophenol in Animal Tissues,JAOAC 73,838—841,1990.

Note: This English version,a translation from the Chinese text,is solely for guidance.





