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Analysis of Boron in Seawater Desalination Process

LIU Zhan-guang, CHENG Bin, LI Jing-yi
( Tianjin Key Laboratory of Marine Resources and Chemistry, College of Marine Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China )

Abstract: The matrix interference on the determination of Boron by curcum in spectrophotometry and the elimination
method were studied, the method for the determination of boron in the seawater was established. The samples which were

taken from seawater desalination process were analyzed by this methed. The analysed results show that the relative standard

deviation is 1.5 %. The rate of recovery ranges from 92.7% to 99.2%.
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723 SO, B R R A F]  HK-
2A fEIRZKIEE , mE K& A B 92 B 5 LS-200
BLOHL, W ELOHLA BRA A

PIFRAER I (0.1 mg/mL ) | FPER (k4 ) ,
Kbl h) s 28R (thal) |, KRSk
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TAARMEE FI 1 pg/mL : MEFHFZEL 0.1 mg/mL
PIARAEYSTE 1 mL T 100 mL 20, 288K
BEZIE, F25]; BEER BRIV : FREL 0.04 g FoK
REBEA 5.0 g HERIET 80 mL 95S%LEEH, A
4 mL WERER , 5 A 100 mL 250, FH 95% 2 BEfm ke
EEA)i
1.2 SHTER
1.2.1 AR v R 204

S EL 1 pg/mL IR AER W 0.0.2.0.4,
0.6.0.8.1.0mL F&ZEEMF. HHMA 1,08,
0.6.0.4,02,0mL ZET/K, A 4.0 mL ZH K%L
PRV R shZ8 & L, (F IR A 195, W28 &
BT 70 CKE EZEEET, hEEKRE LIAREE
15min. BURZEA ML, WH B E . AR REERS
B 25.00 mL Jo/K 2B, IR CAmbitt, s ks
YIse TR, #5 N 10 mL TR0, A DHLLL
4000 r/min B5.0> 10 min, % A 1cm I, DIEE
TAKAZ, TR 540 nm kb, MEWOEREE. DIANER
FRIESS UG IO RE PN ARAR , DABIAR VA TR 0 e
SR AL AR 2 il bR v 2k
1.2.2 H ot

FE SR R B R S PR B 5 0l 0.2~3.0 pg/mL,
T AR AR S A P ORI 5 AR b B T

(1) TR 7K B 704k B 5 9 /K B o o A B8 B
10 mL HE7KFE B ARFR S 5T 50 mL 25 &, H
RIMKTE BB 2B 5. N R W B
1.00 mL FZEZELZIMF, il 4.0 mL X, IF##%
1.2.1 BB SR T

(2) IRALJEHIE KRS . MEFIRSER 10 mL V7K
FEAL B AL FRSRESL T 100 mL 25T, FHZEEK
RN ZIEE  $E5]. N BRI 1.00 mL T8
ZERIMA, N 4.0 mL ZEWE. DUTH 1.2.1 #E55
AT

(3) IRAAKFES: : HEFREIUR LK 1.00 mL F
BWARLMA, N 4.0 mL ZHE. DT 1.2.1 #8154
BRIUEAT.
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R A T 7K Py 3 S e T T A YA AR A L 3R
1. B 1 ug/mL B9RIAREN M 1.00 mL (F3FE) |, 575
I 1pg/mL W BFRAES A 1.00 mL 5 1.00 mL 7K

REBBREER H23%E HaW

BEMRAE (BRFE+EER ) |, ol i 3R (N
) MEMOLRE, B R ILER 2. 3R 2 AT, InATEK
FARGEROEREH 0223 HNF] 0.394, KL
PR K PRI E . RN SEEe R B, 28R LN )
JBOME DL SE AV, B IR 2R R T S %
BRTEIOKRM TS HE A K-S, %A
OB WET SRR HEATOE R T, LR 7
CEEP RN, TS SRR/ NIRRT LU
SE , MK i T &A REBEL, AREE IR T Ol
ST R R, 23O RE I R I 2 AR
SO A LA, BRI .
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Tab.1 Composition of the seawater matrix g - L™

NaCl MgSO. + 7TH,O CaCl, KCl
31.00 13.00 0.90 0.75
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Tab. 2 Effect of seawater matrix on the absorbance

\ LS
el ~ T
1 2 3
[anss 0.223 0.224 0.221 0.223
FREE+IER 0.408 0.385 0.389 0.394
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221 HoRE Gtk il kAR T IR

— AR U N, A S e P 2o R AE
A TR TR, SCBXARiEss R A (3
&) AAE (1 pg/mL WEIAREM T 1.00 mL) | FF
i (1 pg/mL BRI 1.00 mL+1.00 mL 7K
LR ) TR COREL ) DGR, 4558 0%
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T, Ul BHFIBRAE S R S PR A T A R, R
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Tab.3 Elimination of matrix interference to absorbance by deductions of samples blank
SIS
B i TRl A%
1 2 3 4
FrfEaEE (A) 0.096 0.096 0.095 0.096 0.096 0.3
S (Ay) 0.199 0.185 0.201 0.194 0.195 2.7
Frke (A,) 0.319 0.315 0.314 0.317 0.316 0.6
Feib (AL) 0.408 0.422 0.394 0.399 0.406 23
A A, 0.223 0.219 0.219 0.221 0.221 0.7
Ac- Ay 0.209 0.237 0.193 0.205 0.211 6.2
T4 BUOSBREBREEIESERNTIH
Tab.4 Elimination of matrix interference by centrifugal separation
. SLEGR S
B el T 2 %
1 2 3 4
PREZS T (Ag) 0.096 0.096 0.095 0.096 0.096 0.3
FefZsE (Ay) 0.097 0.098 0.095 0.096 0.096 1.0
R (A 0.319 0.315 0.314 0.317 0316 0.6
Fefh (A 0.318 0.320 0.318 0.317 0318 0.24
A Ag 0.223 0.219 0.219 0.221 0.221 0.68
Ac— Ay 0.221 0.222 0.223 0.221 0.222 0.34
2.3 BOOBEEENEEENZNME 2R,

0L I THORT) 250 I (1) S 5 M 350 A58 R 110 B 4
A, 2B 1 pg/mL WY BIFRAERE I 1.00 mL+
1.00 mL VK FEAAREA T T 250055 8 | 2500 B[] B2 e 52
5. 5L 5. 45 SRH B 2 000 r/min B, B0
Al 25 min WOV RE M ORI RIESE(E, 4% 4 000
r/min A1 5 000 r/min Bsf .00 10 min OGE RIE
R AR e (A, DABAEIR TR T W BR. s | B[]k
Kbt , BOGEEA BT, X & T OB R T 2. 4
b B SIS A R B 4 000 t/min | 0 B
] 10 min. B0 57 B I — 8 ST BB O H b %
HF, b7 1 CEEFE R, 1 A i R R (R K
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Tab. 5 Effect of centrifugal experimental conditions
to absorbance

L23v ) A [11] /min

(r - min™) 5 10 15 20 25
2000 0.384 0.361 0.343 0.335 0.327
3 000 0.365 0.328 0.317 0.319 0.316
4000 0.341 0.319 0318 0.319 0.320
5000 0.343 0.317 0.319 0.325 0.328

2.4 FAEBEELE
FAAS T XK RE S AT 7 URESE: , HAR AR
22 R 1.5%, Ui BHIZ 7 3205 % B 4, BB 2 43 Bt

2.5 Hmath

Fi¢ 1.2.1 JrikiiSbrdEmZe 0L 1, HEIE R
i Y=0.205 X-0.004 3, Hi 5 FZ %0 R=0.998 4. a] I,
TEMR MR /N 1 ng/mL B 2R [ 4
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Fig.1 Standard curve

Fit 1.2.2 BRSO st it i T4 K iRk
FEGHETT T 500, IFVE TR SR m e 55, 4% 1.2
JSEE 1.00 mL FE AR BSRINAS SilE my, FREL
1.00 mL A 5B, A 0.3 mL ik E
1 pg/mL AIIAR RS FCIAS & 00 & my, s m1
= (mp-my )/0.3 x 100%. MASFLER WL 6, 1% rm
FREBCRAE 92.7% ~ 99.2%2 1], F AR [l 25 S mT
W ZO7 IR ERR BE R, PT T KIR A R v i K
HA B
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Tab. 6 Results of sample analysis and recovery rate test
. FE FESH I/ fnkrat/ yi\LAVE JbRE R, R,
R #iF WOEE  (ug-mLl) Mg bg W Mg ng %
K FR 0.214 4.495 0.899 0 0.3 0.275 5.983 0.298 99.2
TRALFE 5 K 0.212 4.446 0.889 3 0.3 0.271 5.885 0.288 95.9
W 4iifg K 0.187 7.673 0.767 3 0.3 0.244 5.227 0.279 92.7
wRAK 0.109 0.386 8 0.386 8 0.3 0.167 3.349 0.283 94.3
e omy o 1 mL RIS S o A AR S A
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T3k, T AR XS AR AR 220 1.5% , 7 kS 9% B
U IFRIESCRAE 92.7% ~ 99.2%2 8], J5 1 R BE 4L
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