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Polycyclic aromatic compounds (PACs) pollution has been the
focus of environmental research, mostly due to their muta-
genicity, carcinogenicity, teratogenicity and genotoxicity. Con-
centrations of polycyclic aromatic hydrocarbons (PAHs) and
the nitrogen-containing analogues (N-PAHs) (which tend to
accumulate in sediments rather than water) was measured
in 2cm intervals segments from Bonny Estuary, Niger Delta
using GC-MS. Data showed that PAHs/N-PAHs levels ranged
from 8699 to 22,528 ug/kg and 503-2020 ng/kg, respectively.
Furthermore, the data revealed that ZPAHs level in the estu-
arine segments was > 45% higher than DPR/EGASPIN inter-
vention limit. This gives insight on PAHs/N-PAHs contamina-
tion in the oil rich region.
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Specifications Table

Subject area Environmental Science

More specific subject area Pollution

Type of data Figures, Tables.

How data was acquired GC-MS analysis (Thermo Trace GC Ultra- DSQ).

Data format Analysed, Raw.

Parameters of Data Collection Survey of PAHs and N-PAHs in core sediments from Bonny Estuary,
Niger Delta.

Description of Data Collection Sediment samples were collected from 3 stations using Uwitec
manufactured Plexiglas’s tubes mounted on a triple sediment corer type
90 mm.

Data source location Niger Delta, Nigeria

Data accessibility Data available in the article

Related research article LN. Anyanwu, ED. Sikoki, K.T. Semple. Risk assessment of PAHs and

N-PAH analogues in sediment cores from the Niger Delta, Mar. Pollut.
Bull. (2020). https://doi.org/10.1016/j.marpolbul.2020.111684.

Value of Data

- Data provides insight on PAHs/N-PAHSs that exists in the Niger Delta environment.

+ The data could be useful to environmental scientists, toxicologists, limnologists and policy
makers.

- Data can be compared with other scientific manuscripts and/or be useful in future monitor-
ing of sediment recovery.

- Data revealed extent of PAHs/N-PAHs pollution and underground water contamination in the
oil rich region.

1. Data Description

PAHs and N-PAHs are known to co-existence in contaminates sites, however, environmental
analysis have focused majorly on PAHs [1-4]. The data reported in this article is derived from
sediment survey of PAHs and N-PAHs in Bonny Estuary, Niger Delta. The compiled GC-MS data
analysis are included as Supplemental Material. In this study, Fig. 1 displays the LMW-ALKYL
PAHs ranges (ug/kg) in core segments from Bonny Estuary, Niger Delta. The plot shows that low
molecular weight PAHs contributed > 50% ZPAHs measured in the estuarine sediments, with
alkyl-PAHs recording high concentrations, while high molecular weight N-PAHs recorded > 60%
N-PAHs measured in the estuary [5]. Also, underground well (used as control) recorded ele-
vated concentrations of PAHs/N-PAHs [5]. Fig. 2 portrays the temporal flux of PAHs and N-PAHs
(ng/cm?2/yr) in core segments from Bonny Estuary, Niger Delta. The calculated flux revealed that
low PAHs/N-PAHs load occurred in the 50s and early 70s; and high deposition in early 90s
to 2000s [5-8]. Also, Table 1 describes the coordinates of sampling locations. The description
of sampling locations is provided in Anyanwu et al. [5]. Furthermore, analytes, abbreviations,
chemical formula, chemical structure and molecular mass; as well as; analyte list, abbrevia-
tions and detection limits are shown in Tables 2 and 3, respectively. The supplementary material

Table 1

Description and coordinates of sampling locations.
Location Description Coordinates No of segment
BNNT1 Station with no ongoing activity N 4°46'33.73"E 7°00'.18.85" 5
BNN2 Port Harcourt Harbour (shipping) N 4°46/02.43" E 7°00'.10.56" 5

BNN3 Area of Cement Bagging Factory N 4°4571.13” E 7°00'05.01” 5
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Fig. 1. LMW-ALKYL PAHs ranges (ug/kg) in core segments from Bonny Estuary, Niger Delta. Conc= concentration;
LMW =Low Molecular Weight; ALKYL=Alkylated PAHs; BNN 1=location 1; BNN 2=Ilocation 2; BNN 3 =location 3.
Y-axis depicts: 0=control; -2=0-2cm; -4=2-4cm; -6=4-6cm; -8 =6-8cm; -10=8-10cm.
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Fig. 2. Temporal flux of PAHs and N-PAHs (ng/cm?2/yr) in core segments from Bonny Estuary, Niger Delta. Y-axis depicts:
0=control; -2=0-2cm; -4=2-4cm; -6=4-6cm; -8 =6-8 cm; -10=8-10cm.



Table 2
Analytes, abbreviations, chemical formula, chemical structure and molecular mass.
Analyte(s) (PAHs) Chem. formula Chem. Structure Mol. mass Analyte(s) Chem. formula Chem. structure Mol. mass
P
H ~
Naphthalene** (NO) CyoHsg e 1281 Benzo[k]fluoranthene** (B[f]F) CyoHp2 Ciy 252.3
gy .
2-methyl-naphthalene (N1) Cy1Hyo we Y 142.2 Benzo[e]pyrene (B[e]P) CoHpz S 252.3
Y
1-methyl-naphthalene (N2) Cy1Hyo ch 142.2 Benzo[a]pyrene** (B[a]P) CyoHp2 252.3
Biphenyl (Bph) CipHypo SN 154.2 Perylene (Per) CyoHp2 i 252.3
2,6-dimethyl-naphthalene (N3) CipHypp S 156.2 Dibenz[ah] anthracene** (D[ah]A) CyHyg { 278.3
Acenaphthylene** (Acl) CipHg S 152.2 Indeno[123-cd] pyrene** (ID) CyHpp & 276.3
% > . ['T il
P 1
Acenphthene ** (Acc) CipHyo ~ - 154.2 Benzo[ghi]perylene** (B[ghi]P) CyHpz b 276.3
2,3,6-trimethyl naphthalene (N4)  Cy3Hus e 170.2 N-PAHs
NN Py
Fluorene** (FO) CisHio R 166.2 Quinoline* (Quin.) CoH;N T 129.1
14 P
Phenanthrene** (P0) Ci4H1o S 178.2 Isoquinoline (Isoquin.) CgH,N 1) 129.1
Anthracene** (AN) CiaHyo 178.2 Benzo[h]quinoline* (B[h]Q) Ci3HgN 179.2

(continued on next page)
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Table 2 (continued)

Analyte(s) (PAHs) Chem. formula Chem. Structure Mol. mass Analyte(s) Chem. formula Chem. structure Mol. mass
1 methyl phenanthrene (P1) Ci5 Hypz T 192.2 1,7-Phenanthroline (1,7-Phen) Ci2HgN; o 180.2
Flouranthene* (FL) CyeHio SOl 2022 47-Phenanthroline (47-Phen)  CjoHgN, T 1802
v
~N P

Pyrene** (PY) CiHyo \)v 202.2 Benzo[a]acridine* (B[a]A) Ci7Hi N N 229.2
Benzo[a] anthracene** (B[aA) CigHyp N 228.2 Dibenz[a,h]acridine* (D[ah]A) CyHisN v 279.3
Chrysene** (C0) CigHyp S 228.2 Dibenz[c,h]acridine* Cy1HisN 279.3

P (D[ch]A) Y
Benzo[b] fluoranthene** (B[b]F) CyoHp2 ~ 252.3

16 EPA PAHs (**); carcinogenic N-PAHs (*).
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Table 3

Analyte list, abbreviations and detection limits.
PAHs Abbreviation IDL (ng/ml) MDL (pg/kg)
Naphthalene NO 0.1 25.7
2-methyl-naphthalene N2 0.1 3.8
1-methyl-naphthalene N1 0.3 ND
Biphenyl Bph 0.5 23.7
2,6-dimethylnaphthalene N3 0.9 46.2
Acenaphthylene Acl 19 33.8
Acenaphthene Ace 0.5 42.4
2,3,6-trimethyl-naphthalene N4 1.5 48.4
Flourene FO 13 323
Phenanthrene PO 0.7 293
Anthracene AN 0.2 411
1-methyl-phenanthrene P1 25 233
Flouranthene FL 0.1 24.5
Pyrene PY 0.6 274
Benzo[a]anthracene Bla]A 0.2 34.6
Chrysene Co 0.1 279
Benzo[b]flouranthene B[b]F 0.1 53.2
Benzo[k]flouranthene B[K]F 0.2 67.8
Benzo[e]pyrene Ble]P 0.1 20.7
Benzo[a]pyrene B[a]P 0.2 24.3
Perylene Per 0.2 36.1
Indeno[123-cd]pyrene ID 0.5 19.6
Dibenz[ah]anthracene D[h]A 15 11.8
Benzo|[ghi]perylene B[ghi]P 0.5 13.6
N-PAHs
Quinoline Quin 0.8 48.6
Isoquinoline Isoquin 0.7 39.7
B[h]quinoline B[h]Q 5.9 615
1,7-phenanthroline 1,7-Phen 1.9 54.3
4,7-phenanthroline 4,7-Phen 29 70.3
Benzola]acridine Bla]A 0.2 82.2
Dibenz[ah]acridine D[ah]A 0.1 753
Dibenz[ch]acridine D[ch]A 0.2 76.1

IDL = instrument detection limit; MDL = method detection limit

provides the raw data relative to each individual repeat used to calculate the average, standard
deviations and standard errors for Tables 4 and 5. The Tables which highlights the profiles of
PAHs and N-PAHs in segment core samples from the Niger Delta, shows that TPAHs measured in
the Estuary ranged from 16,635 pg/kg (0-2 cm) to 22,528 pg/kg (8-10cm) (Table 4) and =N-PAHs
ranged from 503 - 2020 pg/kg with B[a]A, dibenz-acridines and B[h]Q recording elevated values
(Table 5). The mean concentrations of the measured chemicals and their toxic ratios are also
recorded in Anyanwu et al. [5]. Interestingly, the data revealed that TPAHs concentrations in the
estuary was > 45% higher than DPR/EGASPIN intervention limit [5].

2. Experimental Design, Materials and Methods
2.1. Sample collection

Sample collection was as described in Anyanwu et al. [5]. In brief, sediment cores (10cm
long) were collected from 3 stations in Bonny Estuary using Uwitec manufactured Plexiglas’s
tubes mounted on a triple sediment corer (Table 1), and sliced into 2cm layers. Due to high
pollution in the estuary and the surrounding waters, sediment sample was collected from an
underground community well (drinking well) in the area to serve as control. Following collection
and segmentation, samples were taken to the laboratory, oven dried at 50 °C, homogenised,



Table 4

Profiles of PAHs in segment core s

amples from the Niger Delta.

Control (ng/kg)

BNN 1 (ng/kg)

BNN 2 (ug/kg)

BNN 3 (ug/kg)

PAHs 0cm 02 cm 2-4 cm 26 cm 6-8 cm 8-10 cm 02cm 2-4 cm 26 cm 6-8 cm 8-10 cm 02 cm 2-4 cm 26 cm 6-8 cm 8-10 cm
NO 1576 + 3.2 10854 + 632 12516 & 77.2 11558 1281 11558 + 470 13222 = 114 11408 + 471 6684+ 7.9 7580+ 289 6748 + 441 6711 + 568 7607 = 789 13044 + 90.0 11296 + 156 12050 = 103 14757 + 711
N2 73 £ 00 4086 + 127 4787 + 98 4861 + 138 5966 + 197 6951 + 140 3007 £ 19 2826+ 32 2679 + 294 32031 + 225 91269 + 867 2106 + 116 3012 + 56 8353 =381 9939 + 79  1410.5 + 461
N1 649 = 09 2345 + 144 3301 + 151 3279 + 259 3458 = 179 4451 + 141 4852 + 228 4614 + 89 4905 + 154 5502 + 9.8 14066 = 123 4872 + 30.9 5863 = 44.4 13860 + 124 14804 + 69.5 21789 = 22.6
Bph 465 = 01 3121 29 3738 + 251 3844 + 249 4660 = 300 5181 + 178 2859 = 182 2539+ 48 3725 £ 96 2095 = 155 4428 £486 1408 + 12 2235 = 124 2722 + 269 2658 + 181 4421 + 29
N3 2209 + 03 15327 + 333 16654 = 579 15793 + 715 34604 = 50.1 54639 = 99.0 20318 + 166 21182 = 419 13203 +487 22811 + 789 10,069.1 + 176 13700 = 22 1289.8 + 195 4064.1 + 150.7 3748.4 + 66.4 81485 + 156.7
Ac 42101 768 + 06 913 £39 867 +27 996 +45 996+ 10 558 £ 31 678 £ 61 1675 = 639 627 + 36 1047 = 04 1745 +£39 934 = 19 1139 £ 49 1594 £ 54 2478 + 77
Acc 1089+ 08 3400 + 24 4311 + 414 4628 + 196 5734 + 222 5865 + 2.6 3746 + 242 3451 £ 27 3811 + 201 2833 + 101 5236 + 368 2811 + 368 3785 + 265 4183 + 352 2751 + 150.8 8482 + 348
N4 7363 = 10 12185 + 651 13140 + 10 11818 + 294 16116 + 552 2080.2 + 69.5 5876 + 179 5878 + 229 6190 + 494 5227 + 748 31997 + 2813 57217 + 1715 6639 = 169 8113 + 625 11662 + 643 27315 = 542
FO 2288 + 36 3563 + 86 3392 & 234 4332 + 117 5698 + 191 5413 + 304 3965 + 258 3462 + 171 4147 + 13 3263 + 101 9044 + 96 4832 £ 24 5749 + 119 6308 + 379 7521 £ 22 1263 + 191
PO 12324 + 41 6036 + 60 4093 & 07 6551 + 160 6652 + 20 5665 + 433 9966 + 198 7330 + 132 9747 4+ 92 6676 + 241 108514 219 23479 = 1416 1409.9 + 232 16960 + 122 15462 & 421 19973 + 105.0
AN 1514 + 0.7 2887 + 152 2974 4 01 3343 + 161 3337 + 26 3087+ 171 2066 + 58 1921 + 157 2799 + 76 1937 + 14 1704 + 08 2107 + 11 1523 + 211 882 + 28 1746 + 10 1805 + 138
Pl 1515 + 03 6204 + 519 5862 + 52 6018 + 28 5700 % 117 5330 + 20 4469 + 469 2793 + 49 5001 & 226 3160 +£ 59 5374 & 159 6516 + 958 5468 + 237 4434 + 96 3186 + 159 4178 + 19
FL 3314 + 0.5 5253 + 64 5219 + 302 5782 + 624 5378 + 98 5688 £ 10 3863 + 374 4811 = 171 10309 + 563 312.8 + 130 3392 £ 319 4155 £ 471 2770 = 0.8 2457 + 99 2169 £ 352 2299 + 209
PY 2956 + 07 7311 + 185 7317 + 141 8207 + 385 7647 + 106 8131 = 114 5531 + 496 6714 = 154 13243 + 43.0 4758 + 209 5214 + 356 5161 = 552 4738 + 2.5 3149 £ 07 2414 + 226 3043 + 609
BlaJA 389 + 05 8176 = 527 866.6 + 272 12001 + 22.7 8365 + 244 9645 + 55 5086 = 847 10911 = 347 17112 + 268 4246 + 157 5822 + 367 3999 + 441 3728 +27 2136 = L1 1982 + 7.7 2338 + 77
c 569 + 01 7953 = 657 7849 + 117 10695 = 60.3 7853 = 318 9050 + 54 5987 = 414 1441 = 177 2759 + 209 639 + 94 884 + 24 3557 + 346 33127 £ 107 1921 +£36 1716 + 19 1949 + 45
B[bJF 3366 + 14 15687 + 1134 16231 = 767 21156 + 481 15324 + 22.7 16638 = 521 3365 + 334 2043 + 126 14707 + 521 2985 + 108 1279 + 41 11899 = 656 7410 + 303 6971 + 18 8847 = 446 5272 + 11
B[K]F 4101 + 01 1990.8 + 148 20007 + 153 24852 + 43 17674 + 132 20215 + 460 2212 + 812 6735 + 689 10687 + 423 3039 + 579 4833 = 875 3043 + 232 2411 £29 1560 + 0.2 1958 + 06 2794 % 150
Ble]P 358 £ 01 1583 £ 100 1735 + 01 1886 + 51 1607 + 31 1649 + 41 1204 £ 22 1299 + 15 1755 + 137 836 + 15 1279 + 52 351 +35 450 + 01 0.0 + 00 672 + 06 68.7 + 39
Bla]P 595+ 01 1136 £39 1234+ 48 1901 £ 11 1201 +35 1277 + 08 1307 £ 66 2067 = 135 3866 + 107 1342 + 47 1282 + 17 3435+ 436 1018 + 12 1601 = 16 2165 + 237 2431 + 59
Per 257 £ 01 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Dlah]A 102 + 02 519+ 11 322 £02  512+22 498+ 10 395 +45 311+ 08 341 + 04 1094 + 04 267 = 11 316 + 07 645+ 13 328 £ 01 261 + 06 540 + 04 798 + 08
D 436 + 01 2197 + 114 2584 + 193 3114 + 251 2441 + 24 2463 + 12 1326 + 39 2038 + 17 2940 + 69 802 =+ 6.1 115 £34 992 + 16 729 + 18 427 + 15 658 + 06 940 + 24
B[ghi]P 390+ 01 3011 £55 3323 £ 15 3631 + 39 2854 + 47 3068 £ 81 1300 + 41 2490 + 460 2755 £ 35 871 + 04 1256 = 31 722 £07 537 +£39 277 £ 05 392 + 16 68.6 + 19
EPAHSs (ug/kg) 48247 14,360.0 15,025.8 17,062.9 175322 20,9821 10,458.2 10,4248 14,668.9 8699.5 22,6948 16,635.9 10,268.1 13,965.1 14,4370 22,5288
EPAHs (mg/kg) 48 85.0 67.0 778

DPR / EGASPIN 400 400 400 400

Interv. Limit (mg/kg)

Values =mean =+ SE.
ND = PAHs not detected during analysis.

DPR = Department of Petroleum Resources.
EGASPIN = Environmental Guidelines and Standards for the Petroleum Industry in Nigeria.

#8790 (0202) €€ Jorg ul pIpg/a)dwas Iy pup PoYIS ‘a4 ‘nmubiuy N’



Table 5

Profiles of N-PAHs in segment core samples from the Niger Delta.

Control (ug/kg)

BNN 1 (ng/kg)

BNN 2 (ng/kg)

BNN 3 (ug/kg)

N-PAHs 0 cm 0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cm 0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cm 0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cm
Quin 43.8 £ 0.0 490+£01 4974010 498 +04 503+£01 514+05 545+47 507+11 168.6 +70.5 683+ 194 498 +01 1675+ 708 964 +03 969+01 167.7 £70.5 167.6 + 71.2
Isoquin 34.6 +£ 0.1 393+£00 395+00 393402 397+03 398+01 429+34 404+10 1367 +585 552+ 158 394 +01 1365+ 586 782 £ 0.1 784 +£00 136.8 £ 58.5 1371 +£ 588
B[h]Q’ 633 +03 931+£10 956+ 17 1013 +£05 1041 +£2.0 968+10 765+65 706+2.0 221.5+908 95.0+240 671+£0.0 219.0+90.8 1289 +£0.8 1242 +0.2 2144 +£90.5 213.4 +90.8
1,7-Phen 439 + 04 5.0+ 00 506 +0.1 502+£09 563+£01 525406 57.6+47 540+10 18524791 739+218 530402 1849+788 1058401 1067 +03 186.5+79.7 1877 +80.3
4,7-Phen 65.6 + 0.1 818+00 81.7+06 865+59 827+20 836+03 774+58 729416 2411+£1015 99.0+279 724401 2426+103.2 1392+£00 1386+01 2418 +1026 2414+ 1039
B[a]A® 75.7 + 0.6 938430 101.3+10 983 +2 994+06 980413 883+75 851+19 3300+678 1141+318 815+02 32924698 1609402 1592 +01 3768 +186 3763 + 187
D[ah]A 681+ 12 729400 728 +0.1 779400 729400 730403 853+75 753+16 3044+588 101.9+296 724400 3031+576 1447 +00 1451+02 3022 +578 3524 +82
D[ch]A 66.9 + 0.4 727+06 725+03 77. 407 723+07 719+03 805+52 745+18 2979+539 1000+280 726+18 29804562 1404 +01 1402 +00 29504550 3449 +5.0
TN-PAHs (ng/kg) 461.9 553.6 563.7 503.3 577.7 567.0 563.0 523.5 1885.4 7074 508.2 1880.8 994.5 989.3 1921.2 20208
XNPAHs (mg/kg) 0.5 28 4.2 78

" = carcinogenic N-PAHs (IARC, 2012; 2013).Values =mean + SE.

¥8%901 (020Z) €€ Jorg ur pipd/a)dwias Iy pup poYIS ‘qd ‘nmupAuy ‘N’
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sieved with 2 mm mesh size, stored in a container and transported to United Kingdom, where
they were stored at 4 °C until analysis [5].

2.2. Chemicals

Chemical standards (PAH and N-PAH) were purchased from Thames Restek and Sigma-
Aldrich, UK, respectively. Internal standard Dg-acridine was purchased from Cambridge Isotopes
Laboratories, UK. HPLC grade acetonitrile, methanol and ethyl-acetate were used for the analysis.
Calibration curves were performed at ten levels ranging from 2.5 to 2500 ng/ml for PAHs and six
ranging from100 to 2000 ng/ml for N-PAHs in ethyl acetate. Accepted linearity was obtained in
all calibrations (r? >0.99). The measured compounds are listed in Tables 2 and 3 [5].

2.3. Extraction procedure and GC-MS analysis/quantification

Sample extractions and GC-MS quantification was as reported in Anyanwu et al. [5]. In brief,
1-2 g sediments, mixed with 2g anhydrous sodium sulphate NaSO4, was weighed into pre-
conditioned extraction thimble (after conditioning for 4h) and extracted in a Soxhlet device for
18 h using 300 ml solvent mixture of ACN/MeOH (8:2). Extract was concentrated to 1 ml (Biichi
Rotavap R-144). Clean-up was performed over a 5mm glass column containing 6g of 2% water
deactivated aluminium-oxide, topped with 1g NaSO4 (all baked overnight at 450 °C) [1, 4]. The
column was conditioned with 50ml ACN/MeOH (8:2) and elution was with 50 ml ACN/MeOH
(8:2). Elutes were rotary evaporated, solvent exchanged with ethyl-acetate and concentrate to
1ml Internal standard (Dg-acridine) was added and samples were stored in the freezer until
analysis with GC-MS. GC-MS analysis was performed with Thermo Trace GC Ultra- DSQ. ZB-
Semi-Volatile column 30m * 0.25mm * 0.25pum (Phenomenex, USA) was used. Scan acquisition
was performed by selected ion monitoring (SIM) [5]. Data obtained from GC-MS analysis was
used to derive the figures. The LMW PAHs/N-PAHs are 2- to 3-rings while, HMW group are 4-
to 6-rings. Temporal flux was calculated according to Zaborska [7].
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Supplementary Materials

Supplementary material associated with this article can be found in the online version at
doi:10.1016/j.dib.2020.106484.
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