E¥%  H4
20014 128

=R BT R
JOURNAL OF SALT LAKE RESEARCH Dec. 2001

Vol.9 No. 1

7K 2% R i S B ak RE
Rz 3% o R 52

B e, G. H. Swihart?, § =%,R. D. Vocke J1*

A.PRAHFRFTELENATIH,F % &T 810008;
2. Memphis k F ¥ & ,Memphis,TN38152,USA;
3. £ B B £47 54 KT AW S ML F E ,Gaithersburg ,MD 20899,USA)

BE ALRANRALLETVAYAG THEK-FT ARG A, H25CH35 CoyFHE LR KIET
AT RS XBL S KRAEDRBNER, R AASRBRLKOHE R B AL GH R Ak BRBRETRAT
WM, A AMETAALS RO LALIH , MARRZROEATRAT BAAH MEFLEF . TUAEAYL
HRGFARBT ERATHMEEE T UARAEREL, ARFAT ERATHMEER G Fay
MK R RE T ESMB Rk A BN MB A BELEAT AT ATEKRELRY,

MBI koM EhFH B kT4,
X4 0 E AR WA K
b5 .0613. 81

SCHEERIRED . A CEEARS . 1008- 858X (2001)04- 0015- 09

TETHAEBRH#IT T K- KK R|E
MEREERNILALE. B8 TEHGastfl
Thompson® 52 &, . fth 145 23 <3 1 B Z 4%
B KR 3 R RSB W R RS BRI
8 BB ok B S 1k 650 /L ] il {14 M SR
EWEPKRMHREKERM LR Ni-
shimura flTanakat®#4F T fI1GastZ8 4 {0l 52
B, HEMAMNSEKHESERSKEFHSE
RI20B[60M% TR A RIZFRIER KT
W& B, Bk RE R E KM R
0 & B %R0, 42ug /L, T 5 MK R =
SRR EBBTH SRR lug/LoBXBEER
P E rEvE L BSR4 71 lug/L
-4 B AH b, Nishimurafl Tanakal>48 4 T Mg
AR KA o U SR T AR AT BB R A TUAR M i 25
it. B, Foge % 8 I T — A i 8 Y KOH

3K B }A - 2001- 08- 20

EEMA Y Y U90-) . B . FRA BLAEBWH.TE
NES e AR MER R kb2
[

BIEHTERFRERIPOW EHX— K
g8, KRB s MRS MBURL T F 4143 . Foge
FiDuce | 1§ T 7 [&] i 25 64 <25 B 4 vk B VG
B H1~223ng/m’ K5, G HMXERET —
A% F FETT KR R AR 2 R R 25 B A STk
Wit

HiSpivack Z£5° 52 R i B e R A4y B o
BROBERIM RS ELRFRERRH, S
1 B 7K 18] 8 -4 43 18 B B0/ F0. 05 %, B3 /)
F IR = /A5 A U E AT 8 £90. 8 % HIME .
X —4E R R T R = A A T A G
Z 1 6 LA R AR BN BY . X B A7 A0 K A T R
B AN TFEL BT RAERMCE "B
BANERM, S EHKNSIRE R R
AU EREB R TR BRASKERPE
HERMEY,

YK 0 9% I B B8 [0 0 R -1 B o ok L 4R
T8 o 2 BSCHR (AR L AR 20 A LA B T B0 (6
AR KK E AL R PARHRAR D WARE W RE
Je i T RBERE MR BB A RS B I B B R . A



16 - BWER

LR

SCHRIE T 25°C #135°C i 28 A WL MK R T
(GEE OB N EK (BN E MR E
0B 5 o2 & 4L AL » L4 SR X oK S0 R T A R 1)
KEHAELH .

1 LB ITIE
1.1 #RAEFLAH

{ H 89 BT A AR R AR BT
FHBE KN EF RBEAO. 6ng/mLE{EHH
F BT K B ZR K B B Kl o B R A

REIRAG TR T BC i AR R AT R
AT, :

1.2 FiERnHE

o8 SR B B & R AT Foge % A PR Bk
SAE K 37mm i Gelman£F 4 % i 18 5 7

0. 5mol KOH F5 ¥ HH IS Hl5s , RIS BUH MZE—&

AU E M A 60° CHY AR B T AR —/NET .

1&113’1—2*( #F 3% KOH ‘}Ef TpuR) it
|!| |'| || |:
1234

m

KOS I 3L 2 55 FA S U R S M O T .
LA EBRRER(ER. 37nn, LR,
0. 4mm ) B A K4 BB 5 BUROR T . A iR 18
R S ST WA HRS AW
EeA & W IR 2R LB/ B AT

1.3 wkHELR

204 MK R B L IR AT B S MK T Y
IR 30 36 28 B R T 6 0 Bl S T 3K — e
RERTWEIMERRE, RASRENNESR
ER X EERESEA TR, TARE
ERMESHESRA X ERGIET RELT
EETR ST WSS MBS MRS
BT R ER S S ESN RSB L ES
ST IR 20 25 ek R IR K K% R
3, SAKOHBEM A BRI BBUR— g
BB ISR — 5 ML IR £ (B ) E SR LR
DL AN 45 7 PR T 7K E R 0 1%

PC f&

4 ¥ KOH “ﬁt ipUR/ o

I

47k

HERa |

M.

g K

EE2  AEEI

DK e b

IKUERE

vKpERE

B #kEREEREE

Fig. 1 Seawater evaporation installations sketch map
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Table 2 Boron collection efficiency of KOH impregnated filters
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co (h)  (L/min) (m®) & SRR A)  KBEERRB) (B/(A+B)](%)
NB*® 25 120 10 72 2 4.5 0.72 13.7
NB* 25 240 10 144 3 13 0. 89 6.6
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Table 3 Experimental of scawater evaporation
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K 7.94 L. 41
NB25 25 287 1.2 71.8 0. 843 6. 14 5. 24 6.2 72 0
NB35 35 217 1.2 54.2 0. 944 5. 86 1. 15 1.1 76 60. 2 0. 042 0
B25 25 319 5.3 102 1. 088 6. 32 13.1 10 120 182000 1. 40 0.10
B35 35 189 1.2 17.3 0. 953 6. 09 16. 0 17 340 64100 1. 16 0.10
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Table 4 Boron recovery (%) from KOH impregnated filtets as a function of pH of the leaching solution
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B RISpH

10min 20min 40min 60min 90min 2h 5h 10h 24h
HC1 2 88. 1 99. 1 99.0 99. 9 99.0 98.9 97.6 98. 4
H,0 10 83.5 97.3 100. 0 96. 6 99.1 98. 1 100. 1 101. 2 98.5
KOH 12 83.8 89.3 94.3 93. 4 93.8 98.6 98. 8 95. |
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Table § lsotopic composition of boron in vapor evaporated from seawater

¥ & W EH95'B(%,) T5"'B(20) o
K GERED 38.8,38.9 38.8
WK (LR A 39.1,38.9,38.6,38.8 38.8(4)
NB25 28.6,28.7,28.7 -28. 7(1) 0.9902
NB35 22.9,22.6 22.7 0. 9845
B25 37.4,36.9 37.1 0. 9983
B35 36.8,37.8 37.3 0. 9986
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Fig. 2 The measured fractionation factors of the boron isotopes between seawater and vapor
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A Preliminary Study of the Boron Concentration in Vapor and the

Isotopic Fractionation of Boron During Evaporation of Seawater

XIAO Ying-kai',G. H. Swihart?,XIAO Yun?,R. D. Vocke Jr?

(1. Qinghai Institute of Salt Lakes,Chinese Academy of Sciences, Xining,QH 810008,China;
2. Department of Geovlogical Sciences ,The University of Memphis, Memphis, TN 38152,USA;
3. Inorganic Analytical Chemistry Division, National Institute of Standards and
Technology , Gaithersburg, M D 20899,USA)

Abstract; A laboratory experiment was undertaken to investigate the behaviour of boron at the sea-
water-air interface under air flow conditions. Dried air at 25°C and 35°C was passed over or bub-
bled through seawater at the same temperature. A combination of ice-chilled condensers and KOH
impregnated cellulose fibre filters was used to collect boron from the reacted air. When air stripped
of boron was passed over the seawater ,boron was found in the reacted air,and its concentration was
higher in the higher temperature test. In the tests where air was bubbled through seawater the con-
centration of boron in the reacted air was directly proportional tl the air flow rate. In this situation
the boron in the reacted air was mainly introduced as a spray of microdroplets. Isotopic analysis of
the collected boron in the non-bubbled tests yields fractionation factors which demonstrate that the
lighter isotope,'’B,is enriched in the reacted air. This indicates that the isotopic fractionation of
boron during evaporation of seawater is mainly caused by a kinetic effect.
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