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Abstract

To solve the lack of the alkalinity data of Lingdingyang Bay and Zhuhai coastal area since 1999, the
total alkalinity of seawater in the study area was measured by titration method on December 7,
2016. We found that the total alkalinity was 102.10 mg/L (calculated by CaCO3). Compared to the
previous data 70.5 mg/L (calculated by CaCOs3) [1], the total alkalinity has been greatly increased.
The reasons may be the pollution of domestic sewage, the frequent occurrence of red tide and the
increasing domestic sewage pollution.
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7K SR RE 2 R K R SURE F (RE ), 8 K RE R SRR € = E H ) S B kAR g (2] TR B E
FAeh, BFRE R A EA RS, ARERE . R AR A, SRR K R R T B RS T
FORSF PRI BS T R s 2200 BRI, SR TEAS [F R IE K R IR A I FE I — Rl i fabs, MO it i
IKBRIR R SR 1] [3]o X IWE UL T LR WU /K G2 rh e ) DL SR K IR I FR B2 (4], i@
LB 5 3R R B R 58 R XU K ER BEREAT B AL (5], Nz IS AR 2 . DR S A 2255 03 SCE R BIE A
PREESH . AT ABEFRM, WK L BE 2 3 5 i K SO, MRISCRE 7, R KA H 1 SO, )
Rt 7 W EER6].

T T R BRVT AR R\ 19, KSR RRZ) 2100 ~F05TK, 859 11, 1 B8 AR 2 H R
G, AIE VSRR, KRR 45 S NI TR VD AR YD BRI e o [ A R A X BRYT K AR
IKBEE L — B RE 7T, B ST BRIT DT T 20 KR . . SEA R SR E, Bl
TIXVUFSECZ MM ER R SRS BRIT (T T 2 3 S &, 58 THES pH 244
FHIE, TEMFRITANERE L B BRI O EKIE L, s 58 2 H VI A e g . i NEa %
VRN AR AE R, MR EAT T AR ER b . 2R SRR pH RIIENE T BRI O X R 2
WEKBRE, RIS S 22 VEMI, JRHe 7 IO BRIRE S5 00 ER S 1 A AL, A BT
Fga T RAIE MRS R, H 7 SIE S S AR RS R ST . iTE 1999 LA, s K
SRR R BRI 7 1 X PR B A 90 Wk 7E 2000 SE 224, BRIIL 7 — BB 7RI S R R AEIX[9],
WIfE 2009 £ 5 B 10 AL 11 A, BRI REIER—FH8ER AT 3 RN TR FAE[10]. AR 0 2
(R HE TE 22 U KA IR R SR 2E A, MR KA 1) pH ELRIBREE 1100 1T 1999 4F i BRYL R BRMUT 2 b X B
FEWF A TR, TEEE R AT B 5 7 K 5 B Va1 .

YT AR BRI b X K e I B B AR A L, AR SR R S V20 AT 9 DX U A G AT M E

2. SR AL
2.1. HRRERE

KRR m A 1 Atbric s, ST RSB RIS, 113.6°E, 22.3°N. 2016 /£ 12 A 07 H,
KRR 20 $EICE, {EH AL B A 10 L S AR O ES, 0 BIBUE AL 5T F i R 2
K10 L, SZEPERI SRS =T o8l e . He, A M/KFED N 80 4, B AR/KFE DN 89 1, B /KFEH
et 968 S AT SRR P E o
2.2, HRERERNNESZE

oF it S0 PR R TR 6 RS S SR BN 5 5 K R PR P s IR e i A I BRI K, A B AR R

DOI: 10.12677/ams.2018.52010 81 R


https://doi.org/10.12677/ams.2018.52010
http://creativecommons.org/licenses/by/4.0/

FEH %

<
g

*
| - T =5
41F e

1048
EE

Figure 1. Location map of research area

E 1. REAERE

A, PH YO EIFE/R 4 i, 2P 3 70 70 S I3 I AH R g 28 s, AR P & A 2 1 B Ok SR DAUSGER R 1Y
WEENE AR, T K S .
FRBRAE 7~ 71— MR AL IR BA AT, T AT AL € i R bR T 401 A F B SR I B T I A5 R AN

[m, Bk FIEFREamAR. EAR pH BEERE, BT HSFIREEE IR AR,
ISR R B (AN R o A ST SRS gk FH By ER(AE (3G L pHB.2~10.0) Rl FH LR (A2 (Y5 [ pH3.1~4.4)XL
FRIR TN A € 28 io AR IR SEIR T R AR A 2 S L A

Na,CO, + 2HCI = 2NaCl + CO, + H,0

NaOH + HCI = NaCl + H,0
NaHCO, +HCI = NaCl+CO, + H,0

NaH,BO, +HCI = NaCl + H,BO,

B — U B A Y B E R dR 70, 20 E e R, TR R0 6, JKFE PHECA 8.3, ¥ [OH]
T4 HCL I H A, [cog-]i’ﬂ%ﬁ%%i‘y[ﬂco;], 13207 ZKBRE FH R TR AR I 45 2R 75 CL5E AR
B RO BE LI K FE DN F RS FR R 7 e, 4R, /KRGS B B B AR Ll T SE i, T
PH '}y 4.4~4.5, 7J<$$EIJB<J[HCO;] T, 13 B BRIR EURTRE I & 45 58, PR 2 L4 e
FRRR “ BB .

BARGRRE

O &HL 100.00 ml ZKFET 250 ml HETEHEH, DA 4 EBKTER A, H O&5EbrE T 1 HCL i
AT E IS AL (AR ot VA0 A e J0 8 HLAE 73 o AN R AR AR A I 5y PR 7 € 52 A
10T HCL VS AER: V) (ml);

@ TE FaR e i T RO RE AR A R, I 4 0 R R AR R R, H A SE R E 1 HCL 30 € 23
TR B AR RS, IR0 AR R (0 LA 00 B AN R AR AR A IS, HY BRG0P W 7 5 A, e R HCL
EHREFER 1, (ml);

@ HHEHEKEBE: Ll CaCO; (mg/L)# 7 7K AE o Py Bk Bl 7
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TIARRIE = (1, #c(HCI)* M (CaCO,)10°) (27
B = ((1,+7,)c(HCI) M (CaCO,)#10°) (247, )

3. BER5VHE

S AIAR A RRZKEE 80 4LSZI8 X A1 B Af/KEE 89 4Lsie ¥, it 169 4lss, M4lsLi i 3 KT
1TSEIGHCFIME, Bl 1.

Y COY [IRIE LG R4 —: HCO; MIREZ I RFI=: CO, [ bl

PR ] 2 AT, 2490 52 I8 BB AS 4 5 (pH = 8.3), /KA LT R HCO; (At 98%)—FiEA: X4
B A B B AR 5 (pH = 4.3)BF, KL HA CO, (4 H 99%)—FEas[12].

FESEI SRR T, A SRR KA I RS A A2 0, TAE M RS R AR st R UKL
[ CO, FE LA HCO; Ml CO, f77E, /KA BB 3 2 i HCO; #2143t

WD, HURERT IR 2016 4F 12 H 07 H, J& TERILIATKE], BES pH EAF/EX RK R, pH=
7.89 + 0.07ALK [8], 545 AN/KEE pH = 8.03294 (R 415 L1155 HX pH = 8.0)

[H K.,
= =97.2%
O] +[HK, KK,
. 2
(] 2%

H,CO; —

[H ] +[H]K, + KK,
l:allza2

T — =0.5%
] +[H K, KK,

XTEE 2000 F 2 B FIEE[13], ATEUABLASKIKRRET,  HCO; 173045 7 #ows v T LU, {H pH ikt
FEXETE B (8], T BB SE AR B £ [R] — Sl oz 508l 20 R FE R BT (1]

PRV 53 % AR, BREE R BR B ANEIK[1] [7] [8] [14], TE— @SN, HHE 3 220
KgAK DB S S AR ], B S SR R AR AR, W R R AR, A R BUAE B A 100 km
PAE 7K I

AR R =M S R ] B pH AR AL 1R
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Figure 2. The change of the proportion of three forms of carbon dioxide with
pH)
[ 2. CO, B =FASLAR ELBIRE pH TILE
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Table 1. Results of total alkalinity measurement of sea water in 2016

52 1.2016 K EHENELE

ERENEEC, CaCOs i, AL mg/L)

103.07 103.81 11420 105.50 110.13 109.00
89.45 99.70 110.71 11436 99.10 107.00
106.80 103.33 107.49 110.48 105.61 107.00
112.00 106.00 109.07 112.42 101.60 105.93
104.53 109.58 99.49 106.80 103.50 102.47
117.00 98.87 10230 81.50 95.70 104.36
106.5 98.79 82.08 83.50 102.60 102.47
121.00 101.10 82.24 99.08 113.76 109.30
100.14 103.62 105.64 99.08 105.43 102.90
93.80 92.25 96.10 101.05 102.66 103.87
99.52 92.69 98.87 92.00 98.54 103.87
104.71 102.60 96.10 106.00 110.01 106.08
111.09 101.20 83.00 92.00 107.93 106.69
101.46 104.00 105.68 96.17 108.97 105.47
92.88 107.01 99.08 104.14 105.67 101.72
99.30 111.40 95.08 109.52 101.17 114.55
112.00 111.06 95.08 99.38 103.04 95.38
103.35 100.48 97.83 113.75 101.08 96.80
104.80 112.33 102.00 95.39 91.80 98.38
89.15 121.20 102.22 96.15 87.88 96.79
99.24 110.66 108.27 99.80 90.27 98.40
103.96 95.60 102.06 100.36 89.54 94.06
115.81 105.00 109.23 102.00 94.70 88.83
108.07 102.04 108.16 102.22 117.48 91.45
99.00 101.33 108.16 100.49 94.70 11436
100.72 92.72 102.18 100.20 93.56 110.49
102.02 111.23 103.24 96.80 96.68 112.42
104.30 104.79 102.18 106.10 95.62 87.86
84.71

FER/ € 169
SEME 102.10
PRt 2 s 7.63
AR A v O 2 7.47
AHEFE U (BIEFE 95%) 1.15
WEAE 102+2
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FRAE 7K [F) 6 2 1) (26 & [ 1], Alk = 1.048 + 0.03535[S] (mmol-dm™) (r=0.978, n=12), LA
THESH LA S =28.06223479, Kl H 1 5Eai I EAEEEFE[1] S = 10~15. R4 2000 42 1 i STk
W, BRIT R —ANUEIR A N E SRR [15], 5T REY), WEAL T B2 KR
TRA RS MSCHERE R[16], BRYL X ISR S A A B R AT s BRI, Bl T R 440, A
TRFFRRE o ASCIR A X SR K B0 3R B VA R AR R Bk, 7EERE 12~18 (1950 [l N B W 97 9 B[ 17] o

BBt RIGEH, RIURFER2016 4 12 H 7 BBk IEAT /NI, HEBR T RSCK
VA A VA /K R B BT 5 5 B0 K S R R B T s T R o AT E ZKBRRE TE AL T — AR JE A b (B A

ASCNATE 2000 5, BT ANSEIESHIREMA[18], 7 DX I8 g A Bk 58 (81 347 35k o LA A PR 27 1

, FEI A I EE S TIE = A W 2

2000 2 5, TR RORIEIE N, MmO RS, S MRS 7R 0 R R AR TR TS K
BN BRI VSR ) 3 B 5 e, (TS 7K I 70%, S EERIT O KRR K B AL IV K R[18], 7K
WEE IR E, ST RATGM R A, 5 F RN E(E DIN = 127.2 pmol/l, PO, -P = 1.00 umol/l, 4:F
VI e 37 2% (R R 1) P 7E 1 5 7 30 (SR kA% 2010) [19]. & 77 R 15 Ye ™ 5 A [RI I A WL 75 Y+ 4 T 5
T — PR T B A LAY E BN BRIL R & [20]

SR A BT KA 1) EFERISM; 2) CaCO; ITTIERIAME: 3) ZAI A SR PR A
B AR TCHLERIREG 4) P Faumig Kk, K SR AR B/ IE B 2 iR e ma B e (2 1], Jd I THE
IRATEBLAKRE BB B HCO; $8t,  #oRys Fad kL

1) MEREERCMSRG o KA BRI IE AL TR, 7Kk i VE P ARG e, 30T 2 Vg 7K 3 P AT A
B, R 7K 3 P58 T 3 55 v B P T RE A

2) M CaCO; HUTTE A MR « NBRTR SR UTIE SRR TG R RO 1 8 T DR FRAE X3 22],
AREFINNFFEIEFN), AT ReX P KI5 = AE 52

3) B AE PR USCRI A ok i A A L R A

WG BRI = AINE DR R, BRYL CUOEE0S Y iy R, 15 3 i Tolkis o B N A 1515 KI5
PR E, AEEKESEKER 70%, HHEBSOHIT ™ EAE S RM023], SRXEESMERAT
FEARAGER . FHEFIERIING, 5 RIEEZORR I KE . RER L F s X LLRRIIN[18],

BARBIBREETT, BRETHFKER, BT AMKEGKEH. FREE % HK DO RINTG D5 YLLK #5
Belg KNSR E, B TR R ZE, KA E S VKB, Sk FATEBEEEE
BB, EES RV TONVE TS IERERR H AN 2 [24]

KBNS KGRI O K T EE WAV R EFRBRRMNER AR, 7%
3G K I B R R IR SO AR 2 SRR T R, AR IR B PR AR R A AR A, R
R TCHL R SR K R BRE[25]

4) R K ARG DL ARYE L 2 Fs, SRAERT— BRI T 3 A R A B K, AAELESP R
K, T ELBRVL AL TR K, KERN . MR R AR ek, W] REAE R T

SRFEIF ] 2015 45 12 A 17 H, RFEHS FEFEAE 1 2briR b SRR A FGHT, ] DAHERR I 74
WK BRI = AT REYE, HHEE 3 AT 2015 A [F A K SR I 45 R D 126 mg/L(BA CaCO; i), K
TR BUE H 2016 AF (13 7K S B BE M BB G R FR BE 1) R B . ARIE R 4 BRI RHE R, RFERT— & #80%
AR, T LAHERR B 7K i Xof I K 1Y) R T

4. &g
2016 4F 12 H 7 HAAATFEERIG U Fi K ST AE N 102 mg/L (BL CaCOs 1), X Hb A I 7K s
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Table 2. Weather data of Zhuhai City (from The Weather of China)
% 2.2016 FEEHRIARCREFEXRSR)

H 3 2016/12/1 2016/12/2 2016/12/3 2016/12/4 2016/12/5 2016/12/6 2016/12/7
B el 21 22 22 24 25 21 22
I 16 17 18 20 17 15 17
KA i ESR ESR ESR ESRN i ESN
AT HILR JeR [iiE[Ax R [iiE[Ax IR [iiE[Ax
AW 2% 2% 124 12 29 12 19
Table 3. Results of total alkalinity measurement of sea water in 2015
2 3.2015 FRKBBENELER
RIREREE QL CaCOs i, L mg/L)
216.7 155.49 126 117.72 105.6 99
205.71 153.6 125.54 1159 105.21 98.5
204.8 153.6 124.65 114.52 105.1 98.5
199.81 1502 124.58 113.87 104.44 97.97
185.79 1472 121.72 109.19 102.61 97.15
182.29 146.25 1213 107.91 102.36 96.62
176.1 136.4 120.6 107.8 101.88 75.21
175 13131 1188 107.4 101.67 70.63
171 128.45 118 107.11 100.63 51.38
164.53 12731 117.83 106.7 99.47
W& R 59
SEdE 126.32
FrEIRZE s 34.60
AR R 1 s 22 27.39
AHEE U 283
(BfE¥ 95%)
WEAE 126+9
Table 4. Weather data of Zhuhai City (from The Weather of China)
7 4.2015 FEREH RS ERNCRBHREXRSM)
H 3 2015/12/11 2015/12/12 2015/12/13 2015/12/14 2015/12/15  2015/12/16  2015/12/17
B el 22 22 23 19 17 16 16
I 17 18 19 16 12 11 10
RS W~% = 2N EFN EZN ES it i)
AT HILR g [iiE[Ax [iiE[Ax HILR [iiE[Ax HILR
W INF 3% INF 3% NF 3G NF 3% NF 3G INF 3% T3 R
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FEAREET 2000 4 2 BT HIEHE 70.5 mg/L(BL CaCO; TH)(ZHRZREE[I)A 1 RIEE RIS, MEiZ 2015 F[F)
WA 126 mg/L(BA CaCO; 1H) A BT K %,

JE R R R BRI T 7E 2015 4175 15 2% B 20 g4l i A= 1A 7 400 /IR 705 0 (1 52 R 45 20115 4[] 3R]0 =
(R 7K ST S 0 T i [26 ] AT BE AR BRI IR AR, 0 T35 3% 7 MV B I 1R i DA SR I 7 58 R LA
[27], A3 BRI R KK BT, WK LT 128 T T 1B, R e 1 55 1 2 A BT 9 BRI
[9] [10] [26]7] AMEIEIX — S48,

T A ST KIS S, FREI R SR EE ) 18] [19] [23] [24], 2016 A1 2017 4545 51 95 7K Bl &
e T 2000 FFTIEHEE, KI5 G ) UK [H 0 o

HE&mHE
B R F ARG I H (41373012) [ 4 BEE AR 7= 516 #2050 50 = 7 4 (KLMMR-2013-B-02)
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