554645 1 ) USRS A I Vol. 46, Suppl.
201249 H Atomic Energy Science and Technology Sep. 2012

AR & ER B Bunsen & 57 i -& 4B 57 B
2 Wi & 35 B9 SE G i 35

THRA.SHEL.E X

(MR BE LA BBl S5 HOR 2Bt BRI IR /R¥E 150001)

= ; Bunsen J N -1 AH 20 B 2 5 AN BB A 38 (9 X 41 Ho SO, AH 5 HT, A1 20 25 850 5 B 32 5 i 2% S g 38
RGMIEECR . 4R = AR 20 B 830 FE 3R 400% , % Bunsen 2 I - 4 B 380380 AH 20 85 4 M AT 0F 9%
Fe il Hy SO, JHILL VHo O 1R A W W53 52 30 5 A XV W05y B SCR I 52 i . IR 45 SRR 2 n(H, 0)/
n(Hy SO /INT 18 B, 43 J2 i it il i B 5 5 A8 AR K, 22 )5 Bl 5 37 YT B 1 v A K et 38 K, 43 )2 BT o
5t 1 Sl 39800 5 A R VIR R o R Y [ A 00N K B T A AR B 1 VA R A3 AR 5 1 ROK B AT /0N @ S g
PEATRREE L B MR T VR AR B . 3 I S 56 O e AR B AT Y 4 A A
KR A RE W A Bunsen I ; 43 B REPE
hE SRS TKI XHEKARERD A X EHS:1000-6931(2012)S0-0097-05

Experimental Study on Influence Factors of Liquid-Liquid
Phase Separation in Bunsen Reaction of I-S Cycle
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Abstract: The Bunsen reaction liquid-liquid phase separation is an important part for the
iodine-sulfur cycle, and the separation effect of sulfuric acid and hydroiodic acid directly
affects the thermal efficiency of the whole cyclic system. To improve the separation
effect and thermal efficiency, the characteristics of liquid-liquid phase separation when
the Bunsen reaction is equilibrium were investigated. The mixture solution including
sulfuric acid, hydroiodic acid, iodine and water was prepared, and the influence of
different experimental conditions on the liquid-liquid phase separation effect was investi-
gated. The experimental results show that the excess iodine content for the liquid-liquid
phase separation changes little when the mole ratio of water to sulfuric acid is less than
18, and then the excess iodine increases obviously with temperature and excess water in
the feed. Reducing the excess water, at the same time increasing the temperature and
the excess iodine in the feed can effectively improve separation effect of the solution.

Increasing the excess water can also inhibit the side reaction, as the temperature increas-
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ing, inhibitory effect is more and more obvious. Through the experimental study, ideal

separation conditions were got.
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Fig.1 Effect of temperature on iodine mole

ratio required in L.-L. separation phenomenon
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Fig. 2 Effect of water amount on iodine mole

ratio required in L.-L. separation phenomenon
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Fig. 3 Effects of iodine mole ratio on compositions of separated phases
a—H, SO Al HI 5 H2 SO, B /K s b——HIL A Ho SO 5 HI BE/R L
= 2: = 3:
o =40 C e =40 C
_oasp N _030f N
NJ v =80 C = v =80 C
2. 03sf T 026
) =
£ o2st 2 0220
< <
S 0150 = 018t
005 1 1 1 0 14 1 1 1 1
16 18 20 2 6 18 20 2
n(H,0)/n(H,S0,) n(H,0)/n(H,S0,)

P4 7K B X 7 A 4 VR AL K 1 5 i)
Fig. 4 Effects of water amount on compositions of separated phases

a—H, SO A HI 5 H, SO, BE/R I s b——HIL A0 H, SO, 5 HI FE/R L

AR TERER T RS R REH
AR 5 T S R AR M AR & T LA I
JKEEAE 16~18 Z [A] i B 7E 60~80 “C i [ N
SRR R IR 53 8 Sk
2.3 REKEXE RN R0

Bunsen 2 i ' A ) B R A ILAE S0IR &
VS WRAE — 78 510 8 23 B A2 BN » 5% W 7 34 11 45
SV FEARAE AR 0 250 ™ A8 45 461, T DA 75 T
W i A ROV A A R . RO A LR
34

6HI+ H,SO, — S+ 31, +4H,0

8HI+ H,SO, — H,S+4H,0

2HI+ H,SO, — SO, +1, +2H,0

Sakurai 21 Fll Giaconia 250 i ff 57 45
FEHT e U R v B R R T (E Y e
Rk N B B R HEAT AR B . AR SR BOE S 4 BT
)75 ¥ BF9E T K & R0 BE X Bunsen [ 0 El
ERAOR A kY A i R U SR PR B BE R R R
R PR AR G A I HOvR B Y AR Aok

FAE @ KL ) AT REBE

Bl 5 n AR EE N IR AW Wt HY kB
BEK BRSSO, NI 5 nl & H L Bl K &
BRLCH IHAER 9 RN, 20 CHE LK |
16 8% 22, H W FERW/NT 5.4% ;80 °CHY,
HY AR /N T 15.9%, 1l W, Bl & IR )% TF
15+ 7K 0T I B I B A R 2 3G . (B

5 1 1 1
16 18 20 22

n(H,0)/n(H,SO,)
5 VW H Mk BB K I AR L
Fig.5 Changes of hydrogen ion concentration

in solution with water amount



b T

T WIBLAE - BRGEE BF H Bunsen SN 20 88

=
w

i PR 2% Y S B AT 5

101

—J7 T L3 3 AN B8 S W EA RN il R T i
Xt B A e HEAE A KR D 16 B SR R 20 °C
JHE 80 C. H' W R R fr 11200 3§
33,50 » [m) A JH 38 7T 4 o A £ A B 3 ST A
il B SN A A AT UL il BE X Bunsen SR 9
SR 22 05 T 75 45 8 SE PR Ak 26 - 2R3 0F
SE 25 i R 2 A 18 Je 2 0 5 3 1 SO AR AT

3 #i

JE T 5E Bunsen W - A 43 125 0 4% Fh
AN S A [V R S

1) 1k BE X 43 23 T o At 5 i 458 /) o AFLBE
TR RS2 T e o VTR R A AL R
Bunsen SV -5 )2 76 80~100 °C & i X ]
PRAEJE AR K AR TR MR RGN ETE .

2) BEA K 5B WG I, 43 J2 BT i AN
W38 R, L B R EE T e B ks S ]

3) Fh i BE 3G 0 s | /N K B AT A AR
P VW AT B AR s i KT 2 KR AE 16~18
Z 8] IR BETE 60 ~ 80 °C i [ & 3y #LAE 1Y
W57 25 %A

A) $E K AT A sON & AR O BE A IR
JE T v 300 1 P ke B ) e (ELIR B ) e
H S B Tl 45 1 25 6 1

S & Lk
(1] Wik, SRR A S et 20T K&k T]. R

T RERH=H AR, 2006,40(1) :30-35.
GU Zhongmao. Summary of research and devel-
opment of hydrogen energy utilization and hydro-
gen production by nuclear energy[J]. Atomic
Energy Science and Technology, 2006, 40 (1).
30-35(in Chinese).

[2] ELDER R, ALLEN R. Nuclear heat for hydro-

[3]

[4]

[6]

[7]

[8]

gen production; Coupling a very high/high tem-
perature reactor to a hydrogen production plant
[J]. Progress in Nuclear Energy. 2009, 51(3):
500-525.

YAMAWAKI M, NISHIHARA T, INAGAKI
Y, et al. Application of nuclear energy for envi-
ronmentally friendly hydrogen generation[ J]. In-
ternational Journal of Hydrogen Energy, 2007,
32(14). 2 719-2 725.

LEEBJ, NO HC, YOON H J, et al. An opti-
mal operating window for the Bunsen process in
International

33 (9):

the I-S thermochemical cycle [ ]].
Journal of Hydrogen Energy, 2008,
2 200-2 210.

HADJ-KALI M K, GERBAUD V, LOVERA P,
et al. Bunsen section thermodynamic model for
hydrogen production by the sulfur-iodine cycle
[J]. International Journal of Hydrogen Energy,
2009, 34(16): 6 625-6 635.

FI%E 5kF koK. #fl 2 6 4 35 Bunsen
RBELI]. B FA62:,2009,26(3) :292-296.

BAI Ying, ZHANG Ping, QU Yongshui. Bun-
sen reaction in thermochemical iodine-sulfur cycle
[J1.
2009, 26(3): 292-296(in Chinese).

SAKURAI M, NAKAJIMA H, ONUKI, et al.

Chinese Journal of Applied Chemistry,

Investigation of two liquid phase separation char-
acteristics on the iodine-sulfur thermo chemical
hydrogen production process [J]. International
Journal of Hydrogen Energy, 2000, 25(7); 605-
611.

GIACONIA A, CAPUTO G, CEROLI A, et al.
Experimental study of two phase separation in
the Bunsen section of the sulfur-iodine thermo
chemical cycle[ J]. International Journal of Hy-

drogen Energy, 2007, 32(5): 531-536.





