%33 55 9 xR ™ T #
2011 4F 09 H J.  Wuhan

Inst.

Vol. 33
Sep.

No. 9
2011

K % = M
Tech.

XEHS.1674 -2869(2011)09 - 0001 - 05

(URTL T BRI 1) 988 S IR EE (R I B G SC 1

1.2 2 2 1.2
IAHE B OB OJRAK JIEX
(1. ARBFRRITFAA A ZARFRFR P 3 KX 4300745
2.ARIBERFNLISHELE . SENLIIELXFTHRELTHFT, L £ 430074)

A OE R A R A B T E T AE 248, 15~298. 15 KR R4 43 $ ok 0. 70~0. 85 IF Y
T TR 5 R R 28 2. O 00 S ) Tl R RE I 86 2 ) - L AR Rk o B O TBR AR B AR L 1 S IB 5. A M E Y TR Y L
A E 14 O 106 2T B R K VS YR 2 0 B LG R R TEAH X I 22 0. 2104 e K B RH X R 2% — 0. 2300, °F
PR B8 22 0. 068 00 5 FIAH L 1) G 106 2 0 Bl R 7K ¥ YL 149 286 15 00 S (LA L o 0 RS TE A X M 22 3. 000, e K

ARX R 22 — 5. 006 - 2 AR X 8 2 e X {H 1. 83 %.
SRBRIR IR 5 B0 5 S 5 DGR
HESES:TQL26.35 ERARIRED A

0 3l

W TR % — Bl AR H B 2 A9 AL 7 0 B R
)T o IR A R A T o R R A
AT el i AL TRORE £E JC AL T A 2 R R
HAYHLAL A RS =R 57 44 2 F MR A A
[l 20 Tl 9 ' AL T R IR, L 1
PWETR ) 1z 18 T R 4 A B 2 B 1 T
s PRHC AR 1 1 BB R BT B A R AT ol
LS L7 SN 0 B S D S 7 88 S
W2 A JEURL L SR JT 405 b 1k (R 4 ¥ B 4 ik 5 s
R4 IR D A T BRI R B RAF ) Tl
PR S5t 25 & Tk R S R 3 O R S A AN
JEE I SO W BT HR B — b AR SE R AR 4 S A
Tt 5 JEURE 19 %5 B2 5 R BE A PR AR O, SCHRC L 48 0 T
20 "CHEM KW % 5 25 "C B RR /K 7 W ARG
JEE o E ARG U RE T R R 4 R M A R OR DL Sk 4
. b AT E TR R A (R R I 9 R
{10 %5 5 R 88 5 e G O R i 22 6 2 3, O SR 45
i ] A T RO R o AR A BSOS Tk Ak ik
RS2 L) AR

IR

1 5 18 25 A0 5
B REOERE R 0.1 me) s B TFRPR O N
0.01 s) 5 553 UHH BE T 8 248 I /K i GIEL 3 755 ) RS

3
=]

1.1

Wi HHER:2011 - 08 -29

doi: 10. 3969/j. issn. 1674-2869. 2011. 09. 001

R 0.1 K); PZ-B-5 By 4 L 5 K OFS %% % .
0.001 g/cm®).
LR = AL R R R M el e 4 2 &
Shin I R AR TP A A AR L R L
*1 BUABBRTESASSE

Component content in high - purity phosphoric acid

Table 1
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Table 2 Comparison of experimental densities of

phosphoric acid with literature values at 20 ‘C

B4y % /(g em®)  0.70  0.75  0.80 0.85
MM/ (g cm™?)  1.526 1.579 1.634 1.690
CHERIED /(g e em™?)  1.526 1.579 1.634 1.689
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Table 3 Experimental values of density of phosphoric acid

(gecm?)
B (O /C TR TP TR BT 43 R ()

0.70 0.75 0. 80 0. 85

—25 1. 556 1.610 1. 666 1.726
—20 1.553 1. 608 1.662 1.721
—15 1. 548 1.603 1.659 1.717
—10 1. 546 1. 600 1.655 1.713
—5 1. 542 1. 595 1. 651 1. 709
0 1.539 1.592 1. 647 1. 705
S 1.535 1. 588 1. 644 1.702
10 1.532 1. 585 1. 640 1.698
15 1.528 1.582 1.635 1.693
20 1.526 1. 579 1. 634 1. 690
25 1.522 1.575 1.629 1. 685
30 1.519 1.572 1.627 1.682
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Fig 1 Comparison of experimental densities of
phosphoric acid with simulation values
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Table 4 Comparison of experimental viscosities of

phosphoric acid with literature values at 25 C
Jo i 43 4
Al /(mPa » s)

0.70 0.75 0.80 0.85

13.75 18.06 25.51 38.06
SRR /(mPa » s)  13.57 20.04 24.49 37.10
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Table 5 Experimental values of viscosity of

phosphoric acid (mPa ¢ s)
, o B T A2 (o)
BE®/C
0.70 0.75 0. 80 0. 85
—25 383.9 501.6 714.4
—20 224.4  298.7 424.5 631.24
—15 138.1 183.7 261.3 388.35

—10 89.42 118.5 170.7  252.5

—5 60.74  80.66 114.3  171.77
0 43.19  57.52  81.18 121.9
5 32.04  41.95  59.36  88.71
10 24.72  32.48  45.96  68.53
15 19.75  25.95 36.72  54.79
20 16.27  21.47  30.38  45.24
25 13.75 18.06  25.51  38.06
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Fig 2 Comparison of experimental viscosities of

phosphoric acid with simulation values
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Determination of densities and viscosities of phosphoric acid at

low temperatures and its correlation

WANG Wei —guo ,CHEN Lu ,ZHANG Lan - xin \WANG Cun —wen
(1. National Engineering and Technology Research Center for Development &. Utilization of Phosphorous Resources.,

Wuhan 430074, China; 2. School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology,

Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan 430074, China)

Abstract: The densities and viscosities of phosphoric acid were measured by using a hydrostatic balance

and an Ubbelohde-type capillary viscometer under the temperature rang was from 248. 15 K to 298. 15 K

and the mass fraction range was from 0. 70 to 0. 85 respectively.

The empirical equation for calculating

densities of phosphoric acid was obtained by the connections with the temperature and mass fraction,

and the average relative deviation is 0. 068%.

The empirical equations for calculating viscosities of

phosphoric acid were obtained by the connections with the temperature and mass fraction, and the

average relative deviation was 1. 83%.
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