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Table 1 The corresponding national standard method and measuring range of each water quality index

in seawater and fresh water

KRR KA b EP IR jilllreigeS MEMHE/(mg « L1
ONny HJ 536—2009 KB AR E KB R 43 OOt B 1 0.04~1.00016)
ONoy GB/T 74931987 KB AR R AR < A 0.003~0.200L17]
K o1 HJ 636—2012 KBTI A - P e R TR B O A 28 S oo e vk 0.20~7.00018]
Oroi— GB 118931989 KBTI A < BR B BT AT O R 0.01~0.6001]
o GB 11893—1989 KBTI A < B R B A3 6 R 0.01~0.60019]
onmf GB 17378.4—2007 W NEIALE 56 4 B KT ORRER A AL 0.000 4~0.112 1520
[N GB 17378.4—2007 VRIS 5 4 R4y KT 2R AR Ot B TR 0.000 3~0.056 0-20]
gk £1N GB/T 12763.4—2007  MEMAMIE 46 4 Mo K EREA SRR Ak 0.053~0.448L21]
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0.60 mg « L) M A AR UER T .0.50,1.00,1.50 A1 2.00 mL (5 & ¥ B 4 5 % B 0.05,0.10,0.15 F1 0.20 mg *
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Table 2  Working curve equations and correlation coefficients R? of seawater and fresh water quality index standards

K BT b 5 AR b i T AR £ 5 R?
oy /(mg = L7H 0 0.125 0.250 0.500 0.0750 1.000 — Y=0.886 15 X
0.999 80
A 0.011 0.119 0.224 0.460 0.674 0.893 - —0.001 86
Pxoy /(mg =+ L7H 0 0.02 0.06 0.10 0.14 0.20 - Y=3.168 69 X
’ 0.999 97
A 0.0005  0.0670  0.1935 03205  0.446 0  0.6355 — -+0.002 05
% op/(mge LD 0 0.50 1.00 2.50 5.00 7.50 10.00 Y=0.093 02 X
0.998 75
K A 0.019 0.057 0.111 0.246 0.508 0.724 0.934 +0.000 15
Ppoj~ /(mg+ L1 0 0.04 0.08 0.24 0.40 0.80 1.20 Y=0.242 26 X
0.999 15
A 0.0025  0.0115  0.0210 00565  0.0905 01940  0.2930 +0.002 45
pre/(mg e« L1 0 0.04 0.08 0.24 0.40 0.80 1.20 Y=0.252 45 X

0.999 71
A 0.001 0 0.011 0 0.021 5 0.066 5 0.105 5 0.205 0 0.303 5 +0.001 61
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K BT bR T bR v TARM 7 2 R?
pxuy /(mg = L°H 0 0.007 0.014 0.035 0.070 0.112 — Y=2.598 44 X
0.999 02
A 0.013 0.039 0.058 0.111 0.196 0.311 — +0.005 04
Pxoz /(mg = L7 0 0.004 0.007 0.014 0.028 0.056 — Y=3.565 51 X
0.999 97
A 0.001 5 0.014 0 0.026 0 0.050 5 0.101 5 0.201 0 — —0.000 26
A orn/(mg « L7 0 0.056 0.112 0.224 0.336 0.448 — Y=0.668 20 X
0.997 70
K A 0.026 0.065 0.100 0.163 0.2515 0.327 — —0.001 61
Ppoj— /(mg* L7H) 0 0.012 0.025 0.050 0.099 0.149 — Y=0.668 04 X
) 0.999 51
A 0.0025  0.0115  0.0200  0.0330  0.0670  0.098 0 — +0.000 50
opp/(mg « L7 0 0.012 0.025 0.050 0.099 0.149 - Y=0.658 66 X
0.999 87
A 0.001 0 0.0080  0.0165  0.0340  0.0680  0.099 0 — +0.000 69
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Fig. 1 Determination of ammonia nitrogen with different mass concentrations in artificial seawater by fresh water

method and seawater method
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E TN T2 K 3 5 2 X6 1R K ik R Ak I 2 S8 A S R I, 24 S << 15,01 I S 15 1 1 2% 1 i A 2% 0 s
X I RE S5 R BN B . 2 S™>15.0 IR A AR W E 7300 O 0.20 mg + LA 1.00 mg « LT
THOLT (& Te FIE Te) 28 1R FIAL BHS 2 AR LU 2808 1O D 25 2R 5 BE B AR 22 0/ . JF HLA0E 7 XK
TE BN 5E A5 R AR A R (& 1)

I 5E KAR MR ACOK B S E L 2 4,0<CS<<5.0 MR KA DI E & A/ OF 228 ) 2 Bl A g @ T05E s 4
SZ10. 08 W HH B R4 @ DTHE » 0k A5 RO HE R IR 7Kk R KI5 I 7 19 K 9K Tk K L 2 2R Jo e 2
SRR 3R], Y S<4.0 BN E 45 R A 32 3 B AUFZ I 5 24 4.0<CS<5.0 MR SE 8 L LE (A8 v 2 A b i
F O TLTE  H i 25 2R 52 3 48 B A2, P /A B EER 0,05 mg « L' I 0 B (B0 G R A9 R 250K
31.3%% 324 S=>5.0 WM& &5 50 th TR RO 2R B . X2l TIROK LB AR pH=11.7 B2 0F T #4700 %E
R IRIE IR BB B T2 B B S A B DU E B2 M WG I S MG S5 B0 E 45 R SR T R o T L S<<4.0 I E &
REERARZERE MM KRR 4.0<CS<C5.0 1 S=>5.0 I 5 X /K B 47 28 48 1A 3L /S P 2R A7 005 (36 3)
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Table 3 The mass concentration of ammonia nitrogen in natural seawater of different salinities determined

by fresh water method and seawater method

oxuf /(mg LD

S 0.05 0.10 0.20 0.60 1.00
WK oK 2% WK% K% K3 K % WK% K% WK K 2%
0 0.052 0.050 0.106 0.101 0.203 0.209 0.626 0.593 0.105 1 0.993
1 0.048 0.047 0.101 0.105 0.197 0.203 0.629 0.596 0.997 0.991
2 0.050 0.045 0.098 0.106 0.195 0.189 0.629 0.591 0.997 0.986
3 0.054 0.050 0.103 0.098 0.193 0.193 0.624 0.594 0.998 0.999
4 0.054 0.056 0.110 0.096 0.176 0.203 0.631 0.596 0.100 9 1.043
5 0.066 0.052 0.103 0.100 0.234 0.205 0.626 0.596 0.967 1.007
5 0.057 - 0.101 - 0.198 - 0.620 - 0.971 -
10 0.048 0.074~ 0.108 " 0.110~ 0.197 77 0.222~ 0.6227" 0.606 0.996 "~ 1.014
15 0.050 "7 0.085~ 0.098 " 0.089~ 0.1957" 0.228" 0.6257" 0.587 0.986 " 1.006
20 0.054 " 0.092" 0.104 "~ 0.093~ 0.193 7" 0.230" 0.633"" 0.582 0.100 3°7 1.020
25 0.057 " 0.113~ 0.107 " 0.092" 0.197 " 0.240" 0.629 " 0.579 0.100 4~ 0.934
30 0.057 " 0.129” 0.104 " 0.086" 0.1957"" 0.225" 0.624"" 0.561 0.997 " 1.007

TE s — g TR B, ST B pHL, v B (U T AR R IR D TROK TR SR 2R R T AL B A5 A 0 A

b T IR ORT VA /K 3 000 R R SR TR A A T R T R 4 SR A AR K R . S <T5.0 IV K 0 E R TR R
R E A SR ZHREN TR/, SEIE N IRZE/NT 4.6% . S=10.0 Bf R 25 55 B 935 0, 16 K 35 0
B N [ o e v B AR A 2 SRR L FRATTIA Ry T 7K 3 S T B A% 4 (O KR R 4lik H pH=11.0) F . FH IR IR
2 0 VK v 1 2 R R SR A R A S TR AT I S T K A B SRR T A A R B T, X s
F AT vE i YRR A AL BT IE . H Ko =5.61X10 Al H UL IE R pH X [ K 8.40~10.87 (FEA
SR P AR SE VIR . YR AR A BK R DU R AR H L R EUAR pH T 0 2 g5
SRE BT AR R 7K 00 2 Vi 2 K AR B KRR B 0% pH #EAT A OE (R 4) . 1999 4F Hansen %1 T 56
FERER pH 9K R A 4K FES A pH (BN 11,0, I8 4 K AR MK FE &I 5E Bf 75 19 pH 8 A3 a5 ()
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pH=11.0—0.500 X S +0.000 45 X S*, (D

PR pH HAL RS AU K VR I G S A S AN 4 T, 5 L 3 B Ak B A A A, SR A R AT A S
FIR . AN KRS A IE YA A AL R £ 1 R B K S AR I T KRR A L
23 BRI 7K A S 45 R Y WA AR R E R 0.10 mg « LU, 24 U A A AR 22 T 50 %0,
L5 B TIHR S <<4.0 IR K 12 FIEE K 1 2o AT o A D S O KA R B SRS B TS 4.0 B I Y K RE Y
pH J& PRl F 7KL AT I

x4 RABKAEZpHFAEBREKEINERANEER

Table 4 Determination of ammonia nitrogen by sea water method after adjusting pH pretreatment of natural seawater
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Fig.2 Different mass concentrations of nitrite in different salinities determined by fresh water

method and seawater method



2 3 BRI 0G S5 < A KPR R B O vk S E R I 281

2 PR [E) 0 T ik i 45 R E W B 22 S BRI Z BRI Ry 2 . 2 FhoJ7 i m9 bR AR 4 R*>>0.999 9 (5
3) 2% Wil 220 I 5 ) 08 B AR A7 LB W B A T . T AAE I v T R Y ST A R R SR IR K I
B 7K I 24 AT YR 00 KA e Y ST R R R TR Rl TV K I A A A R S i DAAE I A
R AR K A B R AT R M BT K Tk . O R R T VR A L AR R S s s A Y R
A I E
2.2.3 B R

TE FHIR 7K 3 0 2 AN () J5T VA B2 A N T 0 ZKORT R AR g K v S s (B 3D, 2 S ==20.0 i A T 7K K FE i
KRG KK AE I 2 25 A E R py e . AN T /K 5256 7R L 33X 02 BT 56 B8 X0 I 5 45 2R 7 A 1F 12 22111 1
Y . Goldman Fl Jaccobs X &l Z M A& 19 0 58 i S48 F BT i W <7120 mg » L' I B8 X0 I 2 45 51 JF T
THE . FRATHE SR A AR S > 20.0, BY &AL A BT i R > 200 mg o L' H A B O AR
JE>121 mg « L', 3 86k 80 2000 00 e 45 5 7 A % R D o 1 52 ) (L 3) . O HL Bl 2 B8 ULt VR B A 1
T, 5 e T A 2

061 (2) p, (0.30 mg-L) 081 () pyy (040 mg-L)
» °
05 } [ 0.7} .
=04 . ¥ = 06} o o
on o0 /
E T 5 . d L] T
Soste—0—% ¥ /. x i zos| /s
S8 2 A Q N /
o N Y 4
I ® | & 1 ¥ x A
0.2 0.4 . p4 A v " A
0.1 L A A A A A A ) 0.3 L= . . . . . . )
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
S s
L0 r ) p, (050 mg- L) o7 | (@ pry (0.60 mg- L) .
09 } 't
: ~ 24t
~ 08} = .
: o 21F
fb [ ] & o
g 07F . < 12§
=~ ] ] <
=
< 061 M ' 09 4
T v Vv @ - -
0.5 ’ ‘ X 4o A XA i
! A 06 §—F 8§ 3 v v A
0.4 L L L L L . . A . . . . . 1 1 1
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
S s
B OKEMEATIBK e KRR RRIEK A GEKEMEATEK v BKENERAEK

Pl 3 WK I R Kk 40 0 R AN [ 6 BE T B AN [ B vk BE 11 R
Fig.3 Different mass concentrations of total nitrogen in different salinities determined by fresh water

method and seawater method

SR R A i I RE R AR 1 70 v AN [) Jo o R R 1) R 2R, 2 S<<5.00 I E 45 2R 5 B8 A A AR X R 22/ T
7.0% 54 S>5.0 BN E 25 R 2 R m R (A 3, SEIBR AN IRZE KT 20.0% ., B FEKPRITES
B HT LT AR KRN SE A SR KPR i 5 U e SR A2 BRI e . 1K PR T 3R P 2 B R VR R
67 mg + L' AR LI @ SR M e R R 7.0 mg » L' 315, 24 S™>12.3 B IR K 58 B AU 45
REWBE TR TYEmRE . Rk P R, R T35 B RS B0 3.4 A5 LU 2o 0I5 45 8™ R T4



282 oA E S < M= S R 40 &

3X 2 PR Ry RS -2 % 58 A I R L T S i U S 4 AR ﬁﬁzk*%&ﬂiﬂ{mmaﬁ'ﬁ WAL N 0.30,0.40,0.50 F
0.6 mg* L', T LIVRE T TH0AE S=>5.0 BFEE v LLBH B A 3 . X2t F A S=>>5.0 MK 4 b A o1 i A
i 40 T A R U, — 5 43 SRR B P 4 R KR R ) B SR T TR L DU (I K R B S T I S R
0.05 mol « L™" 858 F 0.01 mol « L™ "), S AR M pH WEE T A o8 P A B o R A O A o A TR
BV BE A 0.15 mol « L1, i & A AL IR BE (LA 0.375 mol - SR AR R pH ARG AT B8 2 R 1
M S, 0% +H,0 stoif+%oz o F2H P, BTLUYIRE TR B — @ W E A TR B T2 R IR
W EA RN MR 6Br +2H" +2NO; =——=H,0+2NO * +3Br, A ), i — %L B AE T K . £ 8 s iR
R 38 2R 5 DT 5 B0 e 45 SR IR o T VA 7K 3k v ol B SRR AR MR R 0.5 mol « L', OH - AR BT #E
T ARG AE RS T A S R AE RN 6Br +2H ' +2NO; =——=H,O0+2NO 4 +3Br, } 1Y
SR
PN T 7K S 56 AT, G B T 2 T A0 K 0 D, T LAV /K 3 00 2 R 25 SRS 32 3R B 52
FJR 1 7K 5 B B 35 2 TH AR AN B B AR AP R Bl R B iR 22 i AT R MR R R . TR i%ﬁ%“ﬁz
JKBETE 25 mL ZEIM P E A7 B BOUKRER 50 mL B OEh M, RIFHEBT 100 mL A& H T E
27 ANE YRR P R 2k R 2 . R BTIR L AE S<T5.0 ISR P BRAE AT B L0 A A 04 TR K VK
FE AR AR Y AL, Y S T>5.0 B ) SR RICHE S Y TR K B

2.3 RKEMBRENEARRE THEERBREMEHRHERES W

2.3.1 EHEAEmR %
TR IK L AR K 3 D RE B 396 PE BRI 6 A 45 R 5 PR (E A 1R 22 Y AT & SE g 20K, A ML (8T 4. Brld
FRATTIN Sy 3 J38 Xob R A vk AT K ik 1) 3000 7 6 P Tl R e 45 A 140532 W) ol T L

0.060 0.13
L 005 ooy Bemp g Ay
Eq 0,050 A Ay ® o1 A A+/ A
IS dhadad I =S . T R A
E L L = ¢ 9 °
< 0.045 F & 0101 @
& i ¥ ¥
0.040 0.09 |
(@) Ppor-(0.05 mg- 1) (D) Py (0.10 mg- L)
3 P U7 S
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
S S
oy ~ 0227y
5 . = ' / \
. IN -7 om ool Y )
D e vy W e A~ ©p - \' A\ i
E o E—F & —F 4 3 E | 4 g . g 4
% 2 020F - v v
& < e "
0.14
0.19 f
(©) Ppo-(0.15mg- L) (d) ppoy-(0.20 mg- LY
0.13 L= L 1 . . . . . 0.18 L~ . L . L . : 1
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
S S

CEPOKIEREA LK e BOKBMERAEK A BKENEALEK v EKENERKEK
P4 K R K 3 A3 S R A [ 5 BE T AN [ B R A B R A

Fig.4 Determination of different mass concentrations of active phosphate in different salinities

by fresh water method and seawater method
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Determination Method and Accurate Determination of
Nitrogen and Phosphorus in Coastal Water

HU Na-na'**, SHENG Yan-qing'*, TANG Qi"**, LI Chang-yu'*"
(1. Yantai Institute of Coastal Zone Research, CAS, Yantai 264003, China;
2. Research Center for Coastal Environment Engineering Technology of Shandong Province, Yantai 264003, China;
3. Uniwversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Accurate determination of nitrogen and phosphorus in coastal zone plays a vital role in land-sea
coordination and coastal zone management. The purpose of this study is to explore the influence of salinity
(S) on test accuracy for different forms of nitrogen and phosphorus and to clarify the basis for the selection
of nitrogen and phosphorus test methods in salinity transition zone of estuarine and coastal waters. The
mass concentration of different forms of nitrogen and phosphorus in both simulated seawater samples and
real seawater samples were analyzed by the national standard fresh water and seawater methods. The
results indicated that the salinity had a certain influence on the test results using fresh water and seawater
methods. To determine the ammonia nitrogen, when the sample salinity was less than 4.0, using both
fresh water and seawater methods can accurately determine the concentration of ammonia nitrogen in the
coastal water. However, when the salinity was more than 4.0, to adjust water samples pH was an indis-
pensable step for using the seawater method. And for determining the nitrite, there was no obvious differ-
ence between using fresh water method or seawater method. To determine the total nitrogen, a salinity of
5.0 was the threshold for selecting either fresh water method or seawater method. To determine the active
phosphate in coastal waters, the influence of salinity was negligible under the low salinity and low phos-
phorus (S<<35.0 and Proi- <.0.2 mg * L") conditions, but for water samples with high salinity and high
phosphorus(S>>35.0 and Oroi- >0.2 mg « L7'), it was more accurate to choose more sensitive seawater
method. To determine the total phosphorus, the seawater method was of higher accuracy. This study pro-
vided a scientific basis for the accurate determination and method selection for different forms of nitrogen
and phosphorus in coastal waters.

Key words: coastal zone; determination of nitrogen and phosphorus; the chloride ion; salinity
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