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Determination of Boron in Qil Field Water by Inductively Coupled
Plasma-Atomic Emission Spectrometry

SONG Ji-fang
( Central Laboratory, Exploration and Development Research Institute, Daqing Oilfield Co. , Ltd. ,
Daging 163712, China)

Abstract; Boron in oil field water has been directly determined by Inductively Coupled Plasma-Atomic Emission
Spectrometry ( ICP-AES) after sample were treated with nitric acid and filtrated. This method overcomes the
problems of spectrophotometry such as long analysis flow, more reagent and difficulty in controlling the chemical
procedure. The working parameters and the spectral line were optimized by orthogonal tests. The dilute multiple
and acid medium were analyzed using the selected 208. 959 nm frequency. The results show that it is not necessary
to dilute the sample when the content of B is less than 10 mg/L, and the dilution factor is 20 when B is greater than
10 mg/L. The selected HNO, as the acid medium, improved the accuracy of the results. The interference tests
were carried out for 7 major metals in oil field water. 20 mg/L Sr, Ba and Fe, 50 mg/L Mg and Ca, 100 mg/L K
and 200 mg/L Na have no interference for the measurements of the target element. The detection limit of boron was
0.0020 mg/L and the recoveries ranged from 95.3% to 102. 0% with a precision in the range of 0.43% ~0.92%
(RSD, n=11). Compared to the method of curcumin spectrophotometry, this method is simpler and faster and the
results are more accurate.
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AT AR, A R i SR YR M AL A
SCHY R Il FE AR AT R S AT B (4 bR A
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5523—2006 (3% # E ML %7 kIR AT
REFRTTK: B B, 5 AR, HRE R
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D7k A8 T AR Y 43 g R, B A Ak 3
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1.1 SRR TS

iCAP6300 7045 5 F R L AN (1 i FE 3R K /R
BHEARD) R BB M, TR EIA SR, W T
AL, —HERES] (CID) Kl 45 ,27. 12 MHz [# 25 & 4=
L BB FE LR e S = . T/ESEILE 1,

F 1 ICP-AES T8

Table 1 ~ Working parameters of ICP-AES
TAESH BOEM THEEH BOEM
I AT 2 1150 W LI RN 0.5 L/min
FASETT 0.22 MPa Rl P T 1.5 mL/min
pURIIFENE S 15 mm FrBEE AR 1S s, KBS s
R 15 L/min

1.2 betfiisrit b 12255

PARHER I : p(B) =100 me/L( [E K bnifE) o
FFE LD o

PRIUEZS IR 1% (IR %, R IR iy HCL 3%
0, 1% B HNO; % o

HCL F1 HNO, %0 L 2. 5256 Fl K 30 Fi B
AR 18.2 MQ + em Hy#EAIK
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1.3 SEusJiik

XTI /T 10 mg/L g i, S0 mIL 7K
FEIMAZ) 0.5 mL 50% FIfSIRIR L 2 pH /T 2,
0.45 wm JERREIT I8, 76382 W fE TAEZ T, R
H ShHNBR T Sk B E . X T AR T 10 mg/L,
FHIE R DR TR AORE L B S mL KRE FRBE 20 4%,
AZy 1.0 mL 50% BIfEIRIR L 2 pH /INT 2, FE 2 E 1Y
AR TR RN A gy sk eE

2 #R5hhe
2.1 AUZSmtE P kR

18 1CP — AES Jp b, 2 ma {3 8% o3 A P RE 19 48
B B B IR G 2R S A AR T T WL e A
WL IE A2 S Xk R Ak 4T 2 % (950 W 1150
W.1350 W) . & fk 48 JE /7 (0. 20 MPa,0. 22 MPa,
0.24 MPa) FEI S & (12 mm .15 mm 18 mm) gEF7
AL B E A de B S A5 1, AR 2.

2 AUTRARIRRIALE R

Table 2 Effect of instrumental conditions on determination results

" A B C R4 H
P g BB WWEE mm R e
/W /MPa /mm o ampE 7 H
1 1(950) 1(0.20) 1(12) 2683.0 128.67 20.86
2 1(950) 2(0.22) 2(15) 1765.0 71.71 24.62
3 1(950)  3(0.24)  3(18)  963.4 46.16  20.87
4 2(1150) 1(0.20) 3(18) 1185.0 110.22 10.76
5 2(1150) 2(0.22) 1(12) 3788.0 206.47 18.35
6 2(1150) 3(0.24) 2(15) 2623.0 130.00 20.18
7 3(1350) 1(0.20)  2(15) 2727.0 263.65 10.35
8 3(1350) 2(0.22) 3(18) 1810.0 175.58 10.31
9 3(1350) 3(0.24) 1(12) 4836.0 288.34 16.78
10 1150 0.22 15 3381.0 142.47 23.74

BART v SRS me/L (O BIAR EV TR, i
WA ICP G, 43 B 540 AR R = A5 & S TR %5
A R T 7 ORI i 3 S 36 25 4 T WO R i 2 1
AR o 4 50 1 0 B8 A% e 3 ) G B, )
RS HH BRAT ), AFLASE i 1) SO0 A s BRARSEASF1
LR RS LR B TN T SR B AR, i g N
6 1 10 (45 R BT, AH 7% 8 B AR S 56 2% [R] i G U
HATTRE YT b 451, AR DT L 8 R Al &
ST 1150 W, 54k 45 H 77 0. 22 MPa, UL /& J&
15 mm,
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Wrig<k -k 208.959 nm {461} ,

AR VR 2 B A il ez il AR £, 25 R
HAIK 1% PERFR A 1% BYGE IR 3 ) 5, 221
ANTITHEAE O ~ 10 mg/L i Fil A ek R, 25 1R H
3 AR A, HAR SC R B AN K, HA406 2
T EER

%3 b Kkt

Table 3  The selection of analytical wavelengths

i3S [T LA
RSD/%  JEARX B T4k
A/nm R/ % ‘ - EX
208.959 102 0.91 INF2.7% 0. 999996
249.678 92.8 1.16 INF 3% 0. 999899
249.773 87.6 1.32 INF 5% 0.999789

2.3 FEOMIBURERORIRRERS B

H1 T H A AR AR SE G 4 il AR R 22 A2
FHEAE 10 mg/L PUT A9 K, ICP - AES % i,
J1150% HIRHIRIR L2 pH <2, i i) n] LB 4% E AL
MR o AERAS [ KA BR AR E AN [+) , B L IR
LB E R, BELR G 25 R IO 8 AR i P18 TR ol P A
i€ R . Sl iR, o pH {H7E 8 ~9
Z[A]IN BURE i O 20 mL, T A 50% RYRHIRZY 0. 2
mL, A pH <2, #9358 KF 10 mg/L I, H ¢
Al R 10 ~ 20 1, P11 50% MIHERIR L 2 pH <2,
SRJE EHLIE o
2.4 JEHRRERIRNETE

SRSV (IAFAE S ICP — AES v B2 Al
Z— AR ZE R AR TR AR, #f 2 mail
SELAL , DN 25T e —3E 2 IR A o, LLTH B e
TR BT AR A FAR T AT e — i KR b
IR, 3 I 1% B R (1% (14 i B AL AN
IATART IR, At 37 32 S o 11 YA A P A,
S [F) — 7R =2 A0y, 73 ) A i ) A s o 9 9 2
A IS, A o Y26 7 25 I TR FHAS [ Y
BRAY T, SR A 4

M 4 Bl nl R B T 1% AR AR B 1%
(ORI RR IS, AH 5 ZR 580G 8 A0 [l SR AR T AN IR
IR, SO T A T 1% R IR AT 997 R o

4 RRAPR S

Table 4 Effect of different acid on determination results

PG HES LIPSV RSD/% IR R/ %
AR 0.999992 1.52 83.5
1% [#) HCL 0. 999996 0.91 95.9
1% f] HNO, 0. 999997 0.86 102.0

2.5 THIH#E
2.5.1 HAFETRITIL

Xof it FH K S A Y 7 R OCER T T T
YL, AN [V B2 1) Sr . Ba \Fe Mg, Ca K Na Frif
TR AIIMAZ] 4 me/L FRER A 0R
X BN S A5 5 s, LA IE U5 -5 E A 1 10% 1
W EAFAE TR B o S5 R, RE
W FELE 20 mg/L f¥) Sr . Ba . Fe,50 mg/Lf¥) Mg, Ca,
100 mg/L (1) K,200 mg/L 1) Na B XJ 50 70 2 9 )
TE WA R
2.5.2 HAt Tk

ICP — AES $Ei05E il /K rh il fb 2 T,
[[DEZBLIS 7R st IS SN B ot Y e - S N
T HEEEERARIC R, B2 1 L RN PRER IR
vt P PR VAR JEE DR — S5O AT T B3 X B 00 14 5 )
S50 % 5 FH 1) B 3 g T4 R 22 H500% 5 B ) s
BT T B A A N G 7 L o R

SO B4 AT S B[] A o 0 ol T B B AN

IEPR AR 24 h 5 #EATINE , 45 R BCR L B
A (WL 5) , 156 B S FE KR St 6 B [ 2 M 3 B
M5 R A RE 0 Rl LA o 8 5t T 0 ad e fd 24
R 3 T i 2, SR FHOSUN 1S 500 5 125, 7020 B A it i
RIS B S BOE T ROk THIR

#5 TEAFZESPA 24 h PERAIN AL 25
Table 5

Experimental results of boron preserved in different

vessels for 24 h

p(B)/(mg - LY

BE g
B DN IR

1 4.25 4.31

2 2.68 2.71

3 7.58 7.64

4 8.12 8.07

2.6 JjikKRR
TEAAS I AR AE 25T, 3% 26 7 25 IR 21
U, LA 3 A5 A O 22 JIT X o 14 e {1 Ry s R,
SER R M 0.0020 mg/L,
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2.7 JiTEUETHERRS %

LR & BV FAE 10 mg/L NI 6 FE i AR
S 0 I A A ] 9 J3E P B s o 5 8 2 A
TELAR I 60 7L RIS MY Ay 95. 3% ~
102.0% o 730X 6 AL, 1% 1.3 ISE R 5
AL B, AL IE 11 U TR T A
(RSD)7£0.43% ~0.92% (n=11),

%6 JTIERT B IERETNE

Table 6  Precision and accuracy tests of the method

Bedh p(B)/(mg - L") EllEs
RSD/ %
WE O Eaht ERE MbERWE R R/%
1 4.246 5.0 9.012 95.3 0.76
2 2.685 2.5 5.186 100.0 0.43
3 3.180 3.0 6.241 102.0 0.91
4 3.475 3.0 6.392 97.2 0.92
5 4.480 5.0 9.251 95.4 0.45
6 1.205 1.0 2.217 101.2 0.70

2.8 Lok e

AT iR 6 AR ALT 10 mg/L il FHKFE
BEATIE, 45 RS 8 RO AT HLAR,
MR T LA L, RO 32 I E (L B 35 25 57

T IR LM A R b

Table 7 Comparison of results with two methods

p(B)/(mg- L")

ICP - AES 3: LW
1 4.25 4.26
2 2.69 2.72
3 3.18 3.38
4 3.48 3.35
5 4.48 4.22
6 1.21 1.01
e
3 énljcj;‘

ARSCHESE T B & 55 B TR R SO T
TR 0 T 3, 500 e e BEIE HL AR, o3 B
PR, AT LA HAB T R A 14 1 e A T
J3 s, BT AL AL B 2, XA R K il
HIE A —E RSB M E, (TR AR Al
(B I A ) PR R ORI AN g, T Btk —2P
TR I W 28 PR R A 7 100
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