A0, 8 X % 5 0k i 4 W Vol 40,No. 8,pp2617-2621
20204 8 H Spectroscopy and Spectral Analysis August, 2020
|=l—| \}'L A LY : AS
#TF DOE L& TR KKk R 5 th 7 =ML
$ E/?\I,Z.‘?’]&#%LZ%’%%/J\’H’HAI,Z,S’X‘—U %1,2,—%‘1.2’%3]2#1,2

Lo R ERA B R WPT S AT, ER R R RS R R s . HW E T 810008

2. BEAHBBREITR TRECRIR PG, §8 787 810008

3. HEB AR, LA 100049

W OE SRR AH VG IR X 3 L R K B R R IAF TR R A, AL G0 KA IR T RO T v

TEME AR R P B s, SR T 0™ L T R K FE A 2R R IR A P B TR AR RO, — i
14 2 A UC T vk BN, BIF9Y 3% 1] Design of Experiments(DOE) 823 ¥t . 5@ i 748 70 2 19 W E 24001 . 1
P ) A R R N T IR A s ST X A% G Y A D TR WS R R Y 43 BT O ik BEAT T AL . 3B TR IR s
W RS TR 3 LT F K P L B B BN BEL B TS RTINS B T R T 1) 52 HL PR R R 43 AT 1Y
WA, FRTATHMORNBEERE. IRy, 5. 81, 86, 8905 « B0 7E 2000 & 43 o 72 b 7
R E T, HLEEEAKREUNE Y 45> 80840 « i > 40, BT 8. 880 8 « BT, o A
HL B AT UL UE W B o e B3 B, RE R S 4 O T r BRI AR R T RO dee B R X 1R 22 N —
20. 75 V0 BEAIR 2 —12. 15 %0 5 X F RGP A8 T 98, 32 FA w1 i 7 SC 40 33, UE R T AL, il
ZEOTHT AU A BE A3 A, IRLE T R A I p fH IS 0.000, JF K R-sq, R-sq(J 4D 5 R-sq (HLD 43 51
99.96% , 99.96 % LA K 99. 95% , FEUH BT @7 A BB K BRI g 2, HORE O BB R AT . ST LA R
RVR 48 B B 19 piE 3 LU S B g 7K 5V A AR A S B K R R KT 3 R SRR T AR AL SR AT S B0 E . 25 R
TR, A BRI B RS . ZRNAT BIUCEAE 89. 30 % ~98. 60 % 2 I 5 i FH 4N T UL AL BURS IE S5 . Bk
R ATHETE & 98. 880 ~101. 40 %6 » & HAHI I 2 A o 0 22 45 30 R 42 5 . 1% TR AN GE I+ 3 38 1L H g /K
A3 B RS R A [ AR RS T At R T i K, ) LA Al B T 3R B R AR AR OR R

EEA JUAR T WIOERE B s DOE S28e 33t WM sk B I E

FESES: 0657.3 XEkARIRAD: A

5l

hnfl3

S8R OR 43 M G T R 3 0L M DX Y 3l R T A0 R i PR BT R
FH . HAWKRMGETEIT R 108 50 3 A9 5 52 k8
BEURTT R LAERY AT $E o [ A Moo 81 A0 5 5 3 B4 I 7
SOEREN E RBOE IR RS B T ekt g
WL B R OED L WSS AT R X SO
WA L R N TR R AR Tk iR
B IO ST R O B v, O IR TR B L L R
JRE g o L] I AT et 5

1 3 L0 g K G A7 U R 2 B WA o3 1 B B T
JEARAG AL TR o AL ST I KA T W OO 5 5 A T E MR AR b R

Wi B
E&TH:

2019-07-15, f&iTHHEA: 2019-11-28

* JE IR R A

e-mail: naixy@isl. ac. cn

DOI: 10. 3964/j. issn. 1000-0593(2020)08-2617-05

I BEAT IR, AT R AU B M, B LB TR
TN A 2 35 5 o R R X o AT s e A O
Z R R B A HAR T 0 E S i T A A RE b . TR
2RI B KA Z v B O O S A E R RO RS T
DOE 28 #eit . xb w32 il il B pg sk o 2 B3 47 o0 R B Hoo
2 [10) 38 FL AR P X 48000 R Y S 2 AT AT . O A T ol e R
AOTHCRERL X O I T W WAC ) R R A ik AT A

1 SEERER sy
L1 AFRER

Li, CO, G % & 1 50 CR HE 7 O 528 40 4k 1 0F 58 )
KCl, NH,Cl, H,BO,, CaCl, » 2H,0, StCl, + 6H,0, NaCl,

% 8RB R4 H (UL607103) . 54 T RBHEE T (2019-GX-AD ¥ 1)
EERAN: 2 B A, 1995 44, op Rk B 35 0 3R W AIF 53 0 5 - 0F 58 2

e-mail: 786911240(@qq. com



2618 W 5 i i 40 %
MgCl, « 6H,0, Na,PO, « 12H,0, Na,C,0,, K,C, 0, - PRI K AR BE R Ll H oK LR (LR D, 5 He
H, O ¥y i B i o A 4l aslsn) s 10 1 e (O ralD . B 100 fE RO 45 1

1 BMELULUMBKIERS
Table 1 The main compositions of the oil-field produced brine from Nanyi Mountain
R Lit Ca?t Sy K Na' Mg?* NHi B
/(g e+ em™?) /% /% /% /% /% /% /% /%
1.179 4 0.017 1. 370 0.083 0.470 7.100 0. 100 0. 100 0. 200
PARMER S PRIT #E LiCO; 1.330 7 g, ZiHMA 6 Bt Nk 2 pros, i HERARE R 51 (D P 41 5 5
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Table 2 The results of the fractional factorial experiment
1 1 +1 +1 +1 +1 +1 +1 +1 1.617 1. 515
2 1 —1 —1 +1 +1 +1 —1 —1 1. 889 1. 803
3 1 —1 —1 +1 —1 +1 +1 +1 1. 811 1. 831
4 1 +1 +1 +1 —1 +1 —1 —1 1. 544 1.521
5 1 —1 —1 —1 —1 —1 —1 —1 1. 925 1. 947
6 1 +1 +1 —1 +1 —1 —1 —1 1. 661 1. 530
7 1 +1 —1 —1 —1 +1 —1 +1 1.778 1. 707
8 1 +1 —1 +1 —1 —1 +1 —1 1.718 1. 630
9 1 +1 —1 —1 +1 +1 +1 —1 1. 601 1.612
10 1 —1 +1 —1 —1 +1 +1 —1 1.778 1. 699
11 1 —1 +1 +1 +1 —1 +1 —1 1.727 1. 718
12 1 —1 —1 —1 +1 —1 +1 +1 1. 895 1. 796
13 1 +1 —1 +1 +1 —1 —1 +1 1.732 1. 700
14 0 0 0 0 0 0 0 0 1. 754 1. 700
15 1 —1 +1 +1 —1 —1 —1 +1 1. 848 1.768
16 1 +1 +1 —1 —1 —1 +1 +1 1. 648 1. 627
17 1 —1 +1 —1 +1 +1 —1 +1 1. 775 1. 551
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Fig. 1 Pareto chart for the standardized effects
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Table 3 The effects of deionizer on lithium determination

FE B LifmAfE/ LilEl/ LiF8E M
Gis " (mg+L™Y) (mg+L 1) (mg-L° 1) %£/%
1.593
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Table 4 The results of the response surface experiment

—— ——
EAE %W LY Na /‘(‘;f"‘;fﬂfg ! /Ig;im‘g“ ﬁ{ﬁ g
1 1 —1 —1 0.964 0. 969
2 1 1 —1 2.827 2.871
3 1 —1 1 0. 905 0.918
4 1 1 1 2.648 2.736
5 —1 —2 0 0. 000 0. 000
6 —1 2 0 3. 581 3.758
7 —1 0 —2 1. 907 1.984
8 —1 0 2 1. 688 1.779
9 0 0 0 1. 804 1. 876
10 0 0 0 1. 789 1. 836
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Table 5 The Experimental results of the Optimized Method

ke LilEVIHE Tz SR bR 1 RRCPIEN LiBIEFE  FmbR(E 2 Ry k7

Bl e J(mgeLH  /(mgeLD  J(mgeL-D  ERELY%  /(mgeL-H  /(mgeL-D R 2%
XK 1 50 2.010 1 2.903 89. 30 2.236 3.238 100. 20
XK 2 500 1. 589 1 2.556 96. 70 1. 645 2. 645 100. 00
XK 3 500 2.741 1 3.727 98. 60 2. 819 3. 833 101. 40
X 7K 4 1 000 2.035 1 3.011 97. 60 2.087 3.088 100. 10
%7K 5 1 000 2.520 1 3.492 97. 20 2.584 3.581 99. 70
XK 6 250 3.342 1 4. 301 95. 84 3. 448 4.437 98. 88
WK . B IZE ST BTt RR e LT R R R 4 >
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Optimization of Determination Method of Lithium in Oil-Field Water
Based on DOE
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Abstract The oil-field water in Nanyi Mountain, located in the west of Qaidam Basin of Qinghai-Tibet Plateau, is rich in
lithium, calcium and other components. Thus. it was difficult to determine the exact content of lithium due to the matrix inter-
ference problems using traditional flame atomic absorption spectrometry, especially in the process of different evaporation sta-
ges. Though the general matrix matching method can resolve this issue, it was tedious and time-consuming. In this work, DOE
was applied to study the influences of main coexisting ions, and the flame atomic absorption spectrometry was optimized based on
the analysis of main coexisting elements, releasing agent selection as well as the establishment of the interference model. The re-
sults indicated that Ca’", Sr*", Mg®", Na™ and Ca®" x B had the significant interferences on lithium determination, and the se-
quencing was Ca’" >Sr*" >Mg*" >Ca’" x B>Na". The comparative study suggested that potassium oxalate showed excellent
performances as the releasing agent to eliminate the influences of Ca*", Sr*", Mg®’", Na' and Ca’" * B. And The relative error

of lithium determination was reduced from —20.75% to —12.15% Meanwhile, results showed the response surface experimen-
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tal design was beneficial to eliminate the influences of Na”™ , which was proved by the variance analysis and fitting degree analy-
sis. In order to verify the conclusion further, different kinds of oil-field water were used. The results manifested the standard re-
covery of lithium was 89. 30% ~98. 60% after adding potassium oxalate as the releasing agent, and the standard recovery in-
creased to 98. 88% ~101. 40% after the correction using the sodium interference model. All of the data indicated that the accura-
cy of lithium determination was improved greatly. The optimized method was not only applicable to the whole separation process
of the oil-field water in Nanyi Mountain, but also applicable to other brines. And it proposed a guideline for the accurate determi-

nation of lithium for enterprises.
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