—Fpok it 0 B 2 A it

W E 4 Faa

G SRR, 266003)

wE

MASE M 199148 H 28 H
* 4 74 REE I, I EWER, B AN

* KA

’RE BRT-MHTATAHARBERASH G EZANA LB L & T84t

584, GEL R AREG T I RAF Rba k.

Ag|AgCHS, |8, | AgCl]Ag

M s 3t

HREEMMAPH/ BT HRAMRTRELT, BABTATHEAT e RE A
B R LEMARTART RGN HLENFAR . LEIHEBS R AR
EAAEEMEM1Y, ANER T RAREFHRHLI,

| Wilson 45 A BB T — FeUiLE A A

b AR SRR AR T A K
BERYBETH S E L RN 17, A]
AT ER=MEA, WA TR R, BT

B, XA A FHEER AR
WX A2, A I B T WO AR

T 50 KB4 A 2 R B 5 R B K 2k B
7O, |

SOk R AR B A B TR T
3 e RE G 7 A0 X 0 IR X, 25 W0 g A B 5 )
PCLE T B o e K BRC0, A S B T R
H L ALBE FE — P P B (R SR D

1 B 5 R E

R 2 L M AN T
Ag-AgCL[ S, |S|AgCl-Ag
M
ST HEREH N SERKIERE, S Bie g
KILE M AE PGB, ZaasiR AR
A5H.

54

2. 303RCT, S,

BB T D

BRI R .0 N BB, 5 P
X, (DRTE N,

) Ab _ 2 SOFBZCKTlg%
LA 5 168 HAYEX R, BHAE 5 185 f
B L5, T LR E AL K S,

MR R AT T A B R
S S S UK A BB R B B,
RNORHMRE : '

(2)

B — g 4 2303CRT, S, 3
F S
E" = E° _|_ g_'g_%(fﬂlg i (4)
F S
B (D (RO KRB L T F B IR 5
' E I 7 S’
lgS = mlg E; -+ lgS’ (5)

BIEGRX,BWMS S F LB/ E, A58 S, B
RS E AR 821 B pH/ B Tt mV

0 52 L B B, AT I TP-801 BAARHLAC & T1-

MARINE SCIENCES, No. 5, Sept. , 1993



4501B % 4 %ﬁﬁj{?ﬁﬁﬁ(ﬁﬁ 0~1.9999v, HIXFAY y=0.999 5, BANEE B ELB KK

¥ B 0. 025,45} 383 100uV, 4 BCD B ), 1]
VMRIE G AERBRINELE. REREKE
Bt RO R R L A 1,

2 HRE5W®

2.1 EEMRREER

RIEABIRE BB AR (D), E—EHNE%
MK IR S &R, Bl — &5 B Ak B A AR
BRI AR 1,

E1 HhERLEH
Fig. 1

sensor

LB 2 B AEEHE: EVEERR REARE
920mm; 4. FRIPE ;5. BF KR 6. Ag-AgCl Bl ;7. § S

WK 8 REE .
PIAE 3t 188 BB AHTHR T HEBEL
1 PELERLEEMRGER

Diagram of constituent of membrane sanility

wEC, '
2.2 BLABBEESREPEAR ‘

HAMEREERETHFANRFEREER
REE ABEEREHNL0. ImV,FE 2 HIFLX
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Fig. 2 Block diagram of constituent of apparatus with
single plate mictocomputer
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Tab. 1 The results of principle test with single membrane salinity sensor

AEV) 0.008 0 —0.007 4 —0.017 9 ~0.030 2 —0.043 5 —0.087 8 —0.001 1
HESs 39. 393 26. 200 19. 990 14. 482 10. 541 2.938 31.913
128 . 1.595 4 1. 418 3 1.300 8 1.161 8 1. 022 88 0. 468 05 1.504 0
2 BEERAYBLER(mMV)
Tab. 2 The precision of mV determination with a membrane sanility sensor
s
BREEA FHE
1 2 3 4 5 6 7 8
§=3. 381 —69.6 | —69.6 | —69.6| —69.6 | —69.5| —69.6 | —69.5| —69.6 —69.640.06
§=9. 764 ~28.9| —28.8| —28.8| —28.8| —28.8 | —28.8 | —28.7 | —28.7 ~—28.8+%0.06
S=33. 830 15.6 15.5 15.5 15. 6 15. 6 15.5 15.5 15.5 15.540. 05
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Tab. 3 The reult of identical test with four membrane salinity sensors

. K5
BLE
1 2 3 4 5 6

A 3.2 8.4 18.1 21.7 27.3 33.6
B 3.2 8.4 18. 0 21.6 27.3 33.9
c 3.0 8.4 18.2 21. 8 27.3 33.8
D . 3.2 8.3 18.2 21.6 27.3 33.7

Bz +0. 09 +0. 04 +0. 08 +0. 08 0 +0.1

F4 2 KFET oH/BF I SRR ERLRERAER

Tab. 4 The results of salinity determination based on a 821 type of digital pH/ion meter with a single membrane salinity sen-

sor .
g | BEH A BRI C BHAA D S Hk M
U | mim [ ov [ s antmE | onv | RER | maRZ| mv | BEH | EdEE
1 4,505 69. 6° 3.90 —0.2 | —66.4 3.75 —0.3 | —61.4 [ 3.91 —0.1
2 5. 668 59. 6 5. 48 —0.2 | —52.8 5. 43 —0.2 | —48.8 | 5.49 —0.2
3 9. 868 35.0 9. 87 0 —30.8 | 9.87 0 —27.0 | 9.87 0
4 10.894 30. 8 11.1 0.2 —26.2 1.2 0.3 —23.0 | 11.0 0.1
5 19. 586 9.1 19.8 0.2 —5.0 19.9 0.3 —1.3 19.7 0.1
6 25. 052 0.1 25,2 0.2 3.9 26.3 0.3 8.0 25.3 0.3
7 30.696 | —7.35 | 30.8 0.1 11.2 30.9 0.2. | -15.2 30.7 0
8 33.837 | —10.9 | '33.3 0 14.6 33.8 0 188 [ 338 0
g- | 34740 | —11.83( 47 0 15.5 347 0 - 19.8 34.7 0
10 3100 | ~10.3 | 342 0.1 14.8 34.0 2001 | 19.3 3.3 | 0.2
11 38.008 | —15.1 37.9 —0.1 18. 4 37.5 ~0.5 23.1 38.0 0
12 39.066 | —16.3 | 39.1 0 19.5 38.7 ~0.4 24.2 39.1 0.1
13 41.920 | —18.7 41.7 —0.2 21.8 41.1 —0.8 26. 6 41.7 —0.2
. EH -/ / / 0.1 / / 0.3 / / 0.1
AR S SIS AR,
®5 IEMASLEMBER
Tab. 5 The results of salinity determination for the turbid samples
o it A SHRLNE it B SRLME Bt CHHLME
MUV R | mv | S PR W | wv | E ot W | mv | G
1 4.541 | 67.1 | 4.35 | —0.1 | 4.050 | —74.0] 3.76 | —0.3 | 4.541 |—74.3 4.30 | —0.2
2 5040 | 63.8 | 4.76 | —0.2 | 5.668 | —60.0| 5.46 | —0.2 | 9.764* |—4.1] 9.76 0
3 5910 | 56.7 | 5.76 | —0.2 | 9.868* | —37.7| 9.87 0 18.854 |—19.7 18.9 | 0.1
4 9.868* | 36.7.] .9.87 0 10.894 | —33.5| 11.0 | 0.1 | 33.860* | 1.7 | 33.86 | 0
5 18.854 | 12.5 | 19.0 | 0.2 | 19.586 | —11.5| 19.8 | 0.2 | 34100 | 2.3 | 344 | 0.3
6 27.327 | —1.2 | 27.4 | 0.1 | 25.052 | —2.5 | 25.1 | 0.1 | 38.008 | 6.1 | 38.2 | 0.2
70 | 20.457 | —4.0-| 29.5 0 30.696 | 4.9 | 30.6 | —0.1 | 41.920 | 9.4 | 41.7 | —0.2
8 | 33.860° | —9.1 | 33.9 0 [33.837- | 87 | 33.8 0 / / / /
9 | 38008 | —13.3| 37.9 | —0.1 | 34.740 | .9.3 | 34.4 | —0.3 / / / /
10 | 39.066 | —14.4'|" 39.0 | —0.1 | 38.008 | 12.8 | 37.7 | —0.3 / / / /
n’ / / / 41.920 | 16.3 | 41.4 | —o0.5 / / / /
ToHy / / 0.1 / / / 0.2 / / / 0.1

“ NBHBK L F K S S,
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W, 5 A 3 AL TR, 821 Al pH/ B
Fit B8R mVE, KEEREREETEE L
0. 003) P & , HAE A PRUEME R MR 5 B R4
MREN 0. 52, FI I mE R KME R 0.19,
R, M EEMAK R E AR EREE,
2.6 L5 TPs0l BIRHLEKHL EER BRI E

&
AT HE N 2, BT g KR

Fe BENSEBMEERLIRENBEEHER

55386 11 mV GBI L SO BRI B

JESEEBOCT MARIRRE N A/D BHE (12

i), Fijam b T REFTHED, it EL
B ERRECPEREE L E, &5 B4R,
OBk [ TI-4501B Y ¥ 1] AR R A\ mV
B, B F AR K #) BCD F % il & TP801 &
WAL ATE O, it LR S B
WG BRGR, WAITER AR . K 6 HHE
—HO B IR R . H 3 LB A
I 5~35 EE W, BB REN 0. 24, F 1y
AW ERAE N 0.086, MR HE 4RE.

Tab. 6 The results of salinity determination based on a single plate microcomputer with a single membrane salinity sensor

- ‘ﬁtlﬁﬁ' @HLA%%. xR ‘EE# %{szﬁ% Ry ‘E.':Eﬁr. ﬁﬂCfﬁé% p—
WEEE | MEEE WHEBE | MEREE WIEE | WEREE
1 6. 021 6. 004 —0.017 | 5.144 4.957 —0.187 | 8.914 9. 001 0. 087
2 6. 857 6. 844 —0.013 | 6.987 6.979 —0.008 | 9.491 9.512 0. 021
3 8.508 | 8.503 —0.005| 8.914 8. 857 —0.057 | 10.517 10. 332 —0.185
4 10. 557 10.472 | —0.085 | 10.517 10.465 | —0.052 | 27.261 27. 280 0.019
5 29. 381 29. 381 0 27. 261 27.282 0.021 | 29.661 29. 699 0.038
6 31.978 | 32.057 0.079 | 29.661 29.422 | —0.239 | 32.562 32. 448 —0.114
7 34.532 34,453 | —0.079 | 32.562 | 32.639 0:074 | 34,876 35. 026 0.150
8 / / / 34. 276 34.266 | —0.010 | 35.038 35. 111 0.073
. Y / / 0. 040 / / 0. 081 / / 0. 086

HBER L b Ag-AgCl AR B S4B 22 S

BORE R E S, WA AgO B4
135 ) 2 4R AR S WL AR AL ) B Ag-AgCl LI
SR, BT RS Ag-AsCl AL E G FH 1~3
AR TiRE A 6~8 4 B (HATH B &
R, S E RS2,

B 8 L, 0 B T 1 Ag-AgClL AR SRR W Y
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TKERBE , FLE R 1 2 MK B T L BUK 0, 1978 4
SR AR C L EUE S RO ARSI 5
B, T O e — Rk 8 2, T
SRR B, 51 AR 5T 20, 10
TEf FE B VE RS 0 5 KB S AT K R S F

YRS, 1993489 B,585 5 #

ARARCL BN 25 RE RN RIRE.
B B TR B AR TR

BE, AR T ok B U D) M AR MV R o
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B BT AR CE AR TR, ]
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Abstract

The design and construction of a new immerse-cell membrane salinometer suitable for field and labora-

/

tory use are described. The membrane salinometer has been consisted with this sensor cell and microcomput-
er or a pH/jon meter. It can be applied to the monitoring of surface salinity in the nearshore and estuarine
areas and to ecological studies on the bottom fauna of a tidal estuary n situ. lts main advantages are conve-
nience, simplicity, low cost,and immunity to interference by suspended material. Accuracy of measure-
ment is about 1% of the salinity value under field conditions. Its accuracy of measurement can be raised,
provided that a thermostat can be used to prevent a temperature difference across the membranes. The in-
strument can be also used as a continuous monitor of content of Cl™ jon without modification. At the same -

time, the instrument can be modified to apply to continuous monitoring for S™%ons etc. in situ.



