WERFL 5 TR @ Global Science Publishing

GSP Science and Engineering

FIENEIKEY R B R A IR SR BV RE 2 AR RRIR I T3t
MESZETKRNEZBENENFEREDR

LEX
LA IWFR, ALSFHFR, LAE S

WE: RIBLEAE (A TRMKAREAET AAKE AT W OB E 22 KGR T IR
) —XPREE, T RORFTEKALE OKELSCHZEEXI R KL 692 E@BE, KORT
WORRIL = AW RER: KFWEAAKAASSTAEAMAEREASIETRAHE RGLRALL,
MERENTE, TAEMEMRKAB R IMATHR, RKEASEARDMIBI R KATIL. EH
5w & 09 E R RACTH K E LB R K{E. BB — AN Bk T3
®E AMRE, AT AEMAEERRKME, NAABIEERELERFTERALEL, BT
B ik AR AR IR AR K BEAT LR AL TR, RGNS A AL CIHIL G E E AL, RIBRAK P
BRAABSZEEMATATHKREASEMFNMR L, Tt L AR T AKGE B AR EHA
= AR BAE (O CEI7TCHHIE) 7, XA TRFBKRAL ., IR RFE L1
BT, R AT EARR K R AR AR AR R SRR A A AR, RS T K6y RE Rk AL
H09 % B AR IL 0 E AP A AR IR,

KA AR RERR R, RORFHKRIAEL, T ABME; Ak, ATBAE

Experimental Procedure for Measuring Water
Density after Degassing to Validate the Quantitative
Theory of Water’s Anomalous Expansion

Zhengjie Jiang
School of Humanities and communication, Shandong Technology and Business University, Yantai, Shandong
Abstract: Based on the quantitative explanation proposed by the author in the paper “A Quantitative Account of
Water’s Anomalous Expansion Based on the Assumption of an Internal Gaseous Phase Comprising Air and Water
Vapor within Liquid Water”, the anomalous expansion of water (i.e., its density reaching a maximum at 4 °C) arises
from the inevitable behavior of the dissolved air and water-vapor content as temperature rises. As temperature
increases, the solubility of air falls from its maximum to its minimum value, while the concentration of water vapor
rises from its minimum to its maximum. The intersection of these two curves occurs in the vicinity of 4 °C, the
point at which water’s density is greatest. This explanation leads to a clear prediction: if liquid water is isolated

from ambient air so that its dissolved-air content is driven to its minimum value, the usual anomalous expansion
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will not appear during subsequent heating. Experimental confirmation of this prediction would constitute strong

evidence both for the universal evaporation law and for the microscopic gas—liquid mixed structure of liquid water.

Accordingly, one could de-gas liquid water by boiling or by vacuum degassing and then measure its density in the

region around 4 °C.

Keywords: overall evaporation law of the liquid phase; anomalous expansion of water; air solubility; boiling

method; vacuum degassing method
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SR THIERE, AT PLRX AN LR 2 = B

FbrBe RFURERIRRRI AR B O\
1CH4C) , IR B i LN KT
KT R IR K.

BB UM S A B AR AR U A B IR AR AL
BB BL (ACRI7TC) , FERXAB B R
JE BN B S KT S IR E A Z .

H=RrBee RN A AR RUT ha R K 1
BrBe CANTCEUED  EIX AN B U i R 1 ek
NETFIE IR/ TR E B g &, ok
FEREAA BRI K .

FEAEARERRSE, 5 FBL (WACRITC)
BT PRI G 2K A 2218, (H2IX
MR A REAR LR, SEPRERANI BUE S K
RWAEFFEEHEAT A ML R DTTAAE, =R T
HEEHEAE T, KB TIBES A LT
TR T REKAESIL6M, BT AP Bt &
J& TR K (K B A FEAE G248 TS 18 R B (1
Bty RN ETHANT s 2 EL R 22 A8 1M L [10].

W BRI, AR K R R, TR
KR T AR, SRR, XS R
JBCERH A PT RE 2 UK AR AR, 3 BONAE & L E
AHER, RARCHE IR . JCH R AERRIE4CRY,
XAREE U AT RE 2 R, DR O e I K R B AR AL
ABARAN, BUNFRRRAR AL R AT e B R AW -

5.4 RIBKBENIE

(1) OCH 2 SAEK A FREA29.18Lm’ . 4°C
I 2 SV RS M26.320/m3.  100°C I A43.49L/m3. 0°C
B 7K %5 .0.999840g/cm?s S AH %% 8] 5 ¥UAH 25 [R] 1)
SR AP=0.15415698; ZlHAH K B KN
0 ¢=1.0052476235[1].

XFT0°CI VAR &, T A 55k
11100 °C I 28 S i B N3.49L/m3 (SEPR & thax A
B/, FEMRERAL, AR, e 214
W) , HEER:

(1-0.0351703p) X 1000 1000 o +0.02918
X 1.293 X 1000+0.0059903 X 808.807=999840

(1-0.0351703p) X 1000X 1000 0 ,

https://cn.sgsci.org/

=999840-42.57473657=999797.425 (1-0.0351703p)

=1.000136366 (1-0.03486883p)

(2) 4CIm*BAHKIN S, HAKZEIAHET
[]/28.551L, S SAHZSA]2&26.32L, M4°CHAK
FHIK 7K 28000 B2 SRS S 23 [A) 34,2894 L .
M4°C Im3 IBAHZK 1% FE R«

(1-0.0342894p) X 1000 X 1000 p +0.02632
X 1275X 1000+6.356= (1-0.0342894 X 0.15415698) X 1000
X 1000 X 1.0052476235+39.914=999973.848

810.999973g/cm?, Sl 14 °C 7K )5 FE B N
0.999972g/cm’;

(3) it it 2= AL FE 0 C K 1 28 I iR FE A
100°C A2 S MR FE 3. 49L/m3 R 5. I 1WA 7K
AR SR A A 5.990343.49=9.4803 (L)

XFFOCH FIRAHKIT S, HEEN:

(1-0.0094803p) X 1000 1000 p +0.00349
X 1.293 X 1000+0.0059903 X 808.807=999840

(1-0.0094803 X 0.15415698) X 1000 1000 X
1.0052476235+9.35756657=1003787.8575

0°C IR it 72 SR ) %% FEE Sl 1.003787857, 0°C
INF R 25 K R 25 £0.999840g/cm?, BT 5 fiid A< Ak
7K 125 5 L SIENME K0.395% s

(4) 1°CIm 2 A KT &, FKZ%
A E A 6.4418L, A MSAN A ] 23.49L,
U1 °C B AR 7K 7K 28 S0 B 2SS B R SAE 25 )N
9.9318L. JI1°C 1m>HIAHZK % B

(1-0.0099318p) X 1000X 1000 p +0.00349
X 1.288 X 1000+5.19

= (1-0.0099318X0.15415698) X 1000 1000
X 1.0052476235+9.68512=1003718.218

E[11.003718218g/cm?, 1°C 1m? A it 25 <A
K %5 FE T A 90.999885g/cm?®, Sl 1 °C /K 2%
JEE 18 250.999898g/cm?, B2 5t i A b B ) K (1 25
J& Eb SEDIE K0.382%:

(5) 2°CIm* A KT &, HOKZERAMH
[F]726.9271L, 7 W SAHZ ] /23.49L, M2°CH
FHZK K ZE S B2 SR S S 23 182 10.417 1L
I5°C 1o VRAH 7K B 5% P

(1-0.0104171p) X 1000 1000g+0.00349 X 1.284

e D] o
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X 1000+5.555=1003643.364, [[11.003643364g/cm’,
2 CImP AL SRR 7K 2 BE 1A 20.999924g/om?,
SN2 °C K IR 2 P 0B 90.999940g/cm?, B2 i
I ASCA B B 7K PR 5 R L S DK0.3704% s

(6) 3CIm IIRARKIN &, HAKBERSHEE
[B]J27.4295L, WA A /Z3.49L, M3 CHE
FHZK 7K 7800 B2 S S S 2 [/ 2910.9195L 6
T3 °C 1 BAH 7K )2 A -

(1-0.0109195p) X 1000 X 1000 o +0.00349
X 1.279 X 1000+5.944

= (1-0.0109195X0.15415698) X 1000 100
0X1.0052476235+10.40771=1003565.881

E11.003565881g/cm?, 3°C 1m>f) A it 45 <A
K5 B A 20.999952g/cm®. S #3°C /K () %%
£ $01E N0.999964g/cm?,  RII & 3 i <4 ¥ 7K ()
25 P EE SR K 0.3602%, 4°C 7K A 25 /S VA fif LA
100°C i} 2 SV i FER3.49L/mP K B

(7)) 4CIm* A KIS, HKESSM
EIH) &8.551L, AW AHAE R 23.4926.32L, N
4°C I AR K IR 7K 28000 b 28 SR s S 2 18N
12.041L . D4°C 1m? [FBAH 7K R 3 B A«

(1-0.012041p)> X 1000 1000 p +0.00349
X 1.275 %X 1000+6.356

= (1-0.012041X0.15415698) X 1000 1000 X
1.0052476235+10.80575=1003392.484

11.003392484g/cm?, 4°C 1m3 oA it 23 < i A
K5 B A 0.999973g/em?®,  SZif14°C /K ()%
FEHUE N0.999972g/cm?, B 2033k it A< A 3 F 7K fr 25
JE Eb SEIE K0.342%:;

(8) SCIm MIRAHKINT &, HAKERSHE
[F]7£8.5509L, 7 HISAHZS B /23.49L, M4°C i
FHZK 7K 283000 B2 S S S 25 (/] 2912.0409L
TS °C 1 P 58 2 SR K P 5 A -

(1-0.0120409p) X 1000 1000 p 0+0.00349
X 1.27%1000+6.793

= (1-0.0120409 %X 0.15415698) X 1000 X 1000
X 1.0052476235+11.2253=1003392.919

B11.003392919g/cm?, 5°C 1m3 oA i 23 < i A
K5 B B 0.99998 1g/em?®,  SIZi 5 °C /K ()%

e DD e

JE HUE $90.999964g/cm?, B2 it A< A HH ) 7K ) 85
J5£ LU S K0.3429%;

(9) 6'CImPIBRAH/KIT S, HoKZ A E 2
9.16854L, 34.228547 S I AH 7S [A]/&21.573.4925.06L,
T4 °C B AR 7K 7K 28 S0 B2 B S S 2 )N
12.65854L . M6°C Im3 IR AH /K 25 5 A -

(1-0.01265854p) X 10001000 p +0.00349
X 1.265X 1000+7.255

= (1-0.01265854 X 0.15415698) X 1000X 1000
X 1.0052476235+11.66985
=1003297.651

B11.003297651g/cm?, 6°C 1m? 1) A Bt == S AH
K% FE T HAE 090.999982g/cm?, S 6°C /K 1) 25
JE BUE 90.999940g/cm?, B2 it A< A 1 1 7K ) 3%
JE£ B SIINE K0.336%:;

(10) 7°CIm* M KIS, HAKESK
AHZE (A /£9.81883L, M SAHZ A &3.49L,
7°C B R AH 7K B 7K 285000 2= S S S 2= AR
13.30883L. I|7°C 1m3 fIWFE /K 25 5 Ay -

(1-0.01330883p) X 1000 1000 p +0.00349
X 1.261 X 1000+7.745

= (1-0.01330883X0.15415698) X 1000 X 1000
X 1.0052476235+12.14589=1003197.359

B11.003197359g/cm?, 7°C 1m? 1) A Bt == S AH
K% P HAE N0.999973g/em?, S 7 °C /K 1) 25
JE BUE $90.999901 g/cm?, B2 it /< A H1 f 7K ) 2%
JE£ LU SEIAE K0.3297%

Foh iR R T AR5, LR3.

MOCH]7°C M2 SR HERE, KA
HIELH B HE KIS . HORE4°C RIS C HBLK
NN R, XA TR ) R A
T, AT E R R AR N6
), ATLZEEATE. WKL SR 2 IR
AR, FElEEAMEERFE KR RER
A3 L SE I8 15 21 0 °C 217 °C it 2= <K %5 B S e,
WA LR, BT LRSS BE — 2.

6 FRHRLESR IR
B E P U B AR, T A
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3.0° -7° WAHKE E RIS

0C 1C 2C

3C 4C 5C 6C 7C

AR A SR B L

SEME (g/em®

it 2 K B
ff (g/em®

I 23 AR K R S
i (g/em®)

0.999840 0.999898 0.999940

1.003787857 1.003718218 1.003643364 1.003565881 1.003392484 1.003392919 1.003297651

0.999964

0.999972 0.999964 0.999940 0.999901

1.003197°59

HRBR 2V A P AR a8 E M R ) T8, T eI
HIZAR LR 5 2 S AR AR Sk B B mT 5 s
A B SKAEAC R4 S B8 P fe KB, U WK
MREIZIRE AR, 52 REMETLR, A
FEVEAE T 2R B0 % 20 °C B, U 3R BA fil AA mT
RERZM SCUR S5 2R, IXH R 0 B AR A% R e ATV 7K
TOWL R A G5 A R o T ESE 22—

SE R
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