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Distribution Characteristics of Urea and Constitution of Dissolved Nitrogen in

the Bohai Sea and the Huanghai Sea in Spring

LI Zhi-lin'* ,SHI Xiao-yong' > ,ZHANG Chuang-song'*"

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Laboratory of Marine
Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China; 3. National Marine
Hazard Mitigation Service, Beijing 100194, China)

Abstract: Based on the investigation of the Huanghai Sea and the Bohai Sea in Spring( April to May) of 2014, the concentrations of
urea and inorganic nitrogen were determined respectively by diacetyl monoxime-Semicarbazide Hydrochloride method and Spectro-
photometric method. The distribution of urea and the component of dissolved nitrogen were analyzed. The influencing factors of urea
were also discussed. The results showed that the concentration of urea in the Bohai sea and the Huanghai sea ranged from 0.21-2. 17
wmol <L ™" | and the average concentration was (0. 84 +0.20) pmol-L™". Urea was an important component of the dissolved organic
nitrogen( DON) and accounted for 7. 90% of DON. In the investigated area, the average concentration of urea in the north Huanghai
sea was the highest, and that in the south Huanghai sea was the lowest. The concentration of urea in the Huanghai sea gradually
reduced from inshore to offshore. The areas with high concentrations of urea were near the coastal cities like Qingdao and Dalian where
have high population density. The concentration of urea in Bohai sea gradually increased form inshore to offshore, this result indicated
that the river input was not the primary source and this might be caused by adsorption of colloid flocculation.

Key words : nitrogen; urea; distribution; Bohai Sea; Huanghai Sea
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Fig. 1 Surveyed sea area and sampling stations
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Table 1  Concentrations of different forms of nitrogen in the Bohai Sea and the Huanghai Sea/pmol -1 !
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SEHIE 10, [ EHIE 10, EHIE FieAe] EHIE T

JR# 0.91+0.17 0.51~1.89 0.96+0.20 0.43~1.93 0.97+0.15 0.54~1.53 0.96+0.18  0.43~1.93
NO; 8.78 £8.44  0.75~25.50 8.59 +8.45 0.73~23.53 8.28+8.31 0.96~22.78 8.38+8.12  0.73 ~25.50

Wi NOS 0.19+0.17 0.03~0.60 0.18+0.16 0.02~0.51 0.18+0.15 0.02~0.54 0.18+0.16  0.02 ~0.60
NH, 1.01 £0.85 0.09 ~3.50 1.12 £0.85 0.04 ~3.33 1.68+1.98 0.14~8.75 1.40 £1.48 0.04 ~8.75
DON 14.47 £2.61 11.49~19.79 14.71 +3.86  9.23 ~23.37 14.20 +3.94  4.29 ~20.58 14.34+3.49  4.29 ~23.37
JR%E 1.23£0.25 0.59~2.17 1.25%0.15 0.76~1.87 1.05+0.10 0.72~1.32 1.17£0.17  0.59 ~2.17
NOs 0.33+£0.67 0.05~2.16 2.38+2.05 0.05~6.37 2.87 +2.21 0.05~6.68 2.75+1.98 0.05 ~6.68

L& NO, 0.06+0.03 0.02~0.09 0.07+0.05 0.02~0.20 0.03+0.02 0.02~0.07 0.05+0.04  0.02~0.20
NH, 1.52£0.71 0.21 ~2.34 1.44+£1.06 0.05~3.72 1.44 £0.58 0.56 ~2.30 1.47 £0.79 0.05~3.72
DON 10.98+2.21 8.49~16.45 11.99+1.81 9.86~15.56 13.93+4.41 9.53~20.26 12.04+3.31  6.93 ~20.26
JR%E 0.58+0.11 0.33~1.37 0.65£0.180 0.29~1.77 0.62x0.14 0.21~1.34 0.63+0.16  0.21 ~1.77
NO; 4.01 £0.14 0.05~16.64 1.45+2.16 0.05~16.11 6.01 £3.35 0.05~14.37 4.68 +3.86 0.05 ~16.64

PG NO, 0.16 £0.13 0.02 ~0.46 1.38+£1.99 0.08 ~0.41 2.91+4.04 0.02~0.47 0.16+0.12 0.02 ~0.47
NH; 0.19+0.10 0.02~8.33 1.35+1.82 0.05~7.47 5.02+3.63 0.05~8.88 1.38+1.97  0.05~8.88
DON 8.81+2.80 3.84~18.75 8.71+£2.69 4.31~16.69 9.10+1.84 6.60~14.69 8.42+2.64 0.35~18.75
R 0.81 £0.21 0.33~2.17 0.89 +0.21 0.36~1.93 0.81+0.17 0.21 ~1.53 0.84 +£0.20 0.21 ~2.17
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NH, 1.30+1.56  0.02~8.33 1.32+1.47 0.04~7.47 1.50+1.89 0.05~8.88 1.40+1.23  0.02~9.62
DON 11.08 £3.01 3.84~19.79 11.33 £3.98  4.31 ~23.37 11.79 £4.07  4.29 ~20.58 10.86 +£3.90 0.35 ~23.37




4002 7

B 36 &

2.2 PRI A AL

A 2 AT LLE HY DON g 7K H 4R — Fh 32 22
HRLER Y. AEA YA, DON Y% 5 DTN
1) 63% (FE/R538%, T IF) T DIN Jir i Hefdi], 7EdE
ORI S UL 2R 8 T 74% |, BM#iZE DON ¥k
JE S5/ NI R OISR, FL L B A B T 57% |, # ke At
T DIN By L. 2 A 45 5 5 3 [ H B g el v o A
ZERAA L, = TR AR DON/DTN(KITH 3 H
DON/DTN 4 32.3% , 5 H DON/DTN Jy 52.8% )",
TR 74k ) DON/DTN (83% ) ).

[, B 1 3 AT, PR 2R /& DON B 5 22 41 1

(a) HHFRALRL

(c) 1 B ifE S AL AL

R#E
4%

g7, TEARR A A FRE & DON (19 7. 90% , Herr
JU i IR Z Bl B, o5 DON 9 9. 50% |, 316 g 3,
PRZ LB A, 5 DON 1 6. 80% , Tt A HLA
FISARH B 2%, M AR 2, 1T HL MR B H A1, Hep
A=Wy BNy F A LR AR, IREAE R —Fhaf
DA AE R B 0 E A LT S T AR S Y LR

BEAh  XFF i i TTALA, SRR T 5 B =
i DIN [ 75. 70% , WA FRER b il de /b, ik [ H At
IFFEIE X A ) S () I 45 TG AL R0 2 B AT 7 22
S ER BN A R H 9 o A, S A R EE
/.

(b) b B fE LAY

IR
%

(d) AARHER AL AR

DON - JRZE A DON Mk B — PRE HI
2 ATEEEENER

Fig. 2 Constitution of nitrogen in the surveyed sea area
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