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Abstract

The evaluation of the properties of natural seawater for a biodegradation test in accordance
with ASTM D6691 was performed by utilizing seawater from the eastern coast of Thailand, specifically
Chonburi Province (CB) and Rayong Province (RY). Samples were collected three times throughout
the year: in November 2021, March, and July 2022. The results indicated that, over the study
period, the average biodegradation percentages of the positive reference substance (cellulose
chromatography grade) in both seawater samples ranged from 72.90% to 94.33% within the 28-day
test period. This range aligns with the criteria outlined in ASTM D6691, which specifies that the
biodegradation value of the positive reference substance must exceed 70% within the 10 to 90 days
period. In conclusion, both sources of natural seawater exhibit properties suitable for assessing
biodegradation according to ASTM D6691. For the upcoming study, the collection area for seawater
will be expanded to validate the test method and provide evidence of its accuracy and reliability

in the biodegradation testing of plastics in seawater.

Keywords: Biodegradation; Plastics; ASTM D6691; Cellulose chromatography grade
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Table 2
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ANAUNITNAFDUAIULINTFIUAING ASTM
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Figure 1 Map of seawater sampling areas

Source: Google Developers [12]
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Table 1 Seawater sampling areas

Geographic Coordinate

No. Codes Provinces Locations
Latitude  Longitude
1. CB1 Saen Suk Subdistrict, Mueang District 13.30418  100.90194
2. Thung Sukhla Subdistrict, Si Racha
Chonburi 13.12362  100.89759
B2 District
3. CB3 Naklua Subdistrict, Banglamung District  12.97511 100.89683
4. RY1 Phla Subdistrict, Ban Chang District 12.66509  101.04643
5. RY2 Rayong Kram Subdistrict, Klaeng District 12.64905  101.62057
6. RY3 Neunkho Subdistrict, Klaeng District 12.69614  101.70121

Table 2 Physical, chemical and biological properties analysis

No. Parameters Equipment/ Methods
1. Water temperature Thermometer

2. Salinity Refractometer

3. pH Electrochemical by pH meter
a. Dissolved oxygen Electrochemical by DO meter
5. Dissolved organic carbon Total organic carbon analyzer

6. Total bacteria

Total Plate Count

1. Ammonia-Nitrogen, Nitrate-Nitrogen,

Phosphate-Phosphorus

APHA-AWWA-WPCF [13]
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Table 3 Data of reference material [15]

No. Details

1. Name Cellulose, for column chromatography

2. Brand Sigma-Aldrich

3. CAS-No. 9004-34-6

4. Identified uses Laboratory chemicals, Manufacture of substances
5. Physical state Powder, white color

6. Cop” 1.21 mg/mg

Note: ”* Analysis method; APHA-AWWA-WPCF [13]

Table 4 Data of the treatments

No. Treatments Specifications
1. Control Natural sea water
2. Reference material Natural sea water mixed with cellulose chromatography grade

2.3 N1SANUINAI3D8AZNITEAIEAINIITININ [16]
2.3.1 A14904A1 BOD, Ya9AI19e19

BOD, - BOD,
BOD = ————

TC
BOD, = U3u1au BOD YD9A139 1D ITRAITVINEDU (Me/Q)
BOD, = VS BOD lugnansonsdaseansnaaeu (me/L)
BOD,, = USuau BOD Tugamiunu (me/L)
P = pudLturesaserdudeasmaaeuildlunisvageu (g/L)
2.3.2 A1UIUAI3 988N ISAA 1A INNTININ

BOD

Biodegradation (%) = ~ x 100
COD

Biodegradation (%) = $ogazn1saansfInIsianIw
BOD, = USinmeendiauiinguqdunidlilunisdesaavansuszneudunsd (mg/me)
COD = Ydnwwendaunltlunseendladiiegrimageu (me/mg)
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Table 5 General properties of natural sea water in Chonburi province

Parameters A B C F-test standard
values [17]
1. Water temperature (°C) 31.67 +0.58 32.00+ 1.00 3240+ 0.70 ns -
2. Salinity (ppt) 30.00 £ 0.00 30.00 + 0.00 29.67 + 0.58 ns -
3. pH 7.23*+0.02 8.00°+0.02 7.92°+0.10  ** 7.0-8.5
4. Dissolved oxygen (mg/L)  6.42° + 0.18  6.90° + 0.03 7.11°+ 0.16 % >4.0
5. Dissolved organic carbon 292°+042 4.70°+023 567 +0.22 ** -
(mg/L)
6. Total bacteria count 2.67°+058 1.67°+058 1.33"+0.58 ** -
(log CFU/mL)
7. Ammonia-Nitrogen (mg/L)  0.09 + 0.16 nd nd ns -
8. Nitrate-Nitrogen (mg/L) 0.10°+0.00 0.12°+0.01  0.10° = 0.00 ** <0.06
9. Phosphate-Phosphorus <0.10 £ 0.00 <0.10 +£ 0.00 <0.10 + 0.00 ns <0.045

(mg/L)

Note: 1) Data shoéwn as means + S.D.

2) Means followed by different letters in a same row are significantly different at p<0.05 by DMRT

3) ** = significantly different (p<0.05), ns = not significant, nd = not detectable, A = November 2021, B =March

2022, C = July 2022
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Table 6 General properties of natural sea water in Rayong province

Parameters A B C F-test Standard
values [17]

1. Water temperature (°C) 30.10 £ 0.12 3373 +3.19 33.83 +0.76 ns -

2. Salinity (ppt) 30.00 + 0.00 29.33 £ 0.58 20.00 + 10.00 ns -

3. pH 756"+ 0.02 810°+0.04 792°+0.19  ** 7.0-8.5

4. Dissolved oxygen (mg/L) 6.76" + 0.06 6.78°+0.02 7.24°+0.17 ** >4.0

5. Dissolved organic carbon ~ 2.32°+0.10  4.83°+ 091 541°+077  ** -
(mg/L)

6. Total bacteria count 1.33 +0.58  1.67 +0.58 1.33 + 0.58 ns -
(log CFU/mL)

7. Ammonia-Nitrogen (mg/L)  0.09 + 0.09 nd 0.13 +0.11 ns -

8. Nitrate-Nitrogen (mg/L) 0.10+0.00 0.13+0.02 0.16 £0.10 ns <0.06

9. Phosphate-Phosphorus <0.10 £ 0.00 <0.10 £ 0.00 <0.10 = 0.00 ns <0.045

(mg/L)

Note: 1) Data shown as means + S.D.

2) Means followed by different letters in a same row are significantly different at p<0.05 by DMRT

3) ** = significantly different (p<0.05), ns = not significant, nd = not detectable, A = November 2021,

B = March 2022, C = July 2022
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Table 7 BOD value and biodegradation percentages of cellulose chromatography grade

Chonburi

Rayong

BOD" (mg/L)

BOD'" (mg/L)

Months Biodegradation Biodegradation
A 6.13 +0.85 27231 + 632 91.42°+ 150 11.67 +3.06 277.17 +8.85 90.74 + 3.35
B 2.82 + 150 230.65+8.11 8282°+366 268+ 141 24372 +7.82 8730+ 2.13

C 447 + 1.55 227.63 +£8.66 76.66" + 3.30

852+ 130 25201 +9.22 8589 +3.15

F-test - - **

ns

Note: 1) Data shown as means + S.D.

2) Means followed by different letters in a same row are significantly different at p<0.05 by DMRT

3) "' Analysis method: The manometric respirometric BOD OxiTop Control apparatus [20]
4) ** = significantly different (p<0.05), ns = not significant, A = November 2021, B =March 2022, C = July 2022

20
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Figure 2 Biodegradation percentages of cellulose chromatography grade

A = November 2021, B =March 2022, C = July 2022
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