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Abstract

Cobalt can react with bis(2-ethylhexyl) phosphate (Pz04) to form blue complexes. Based on this
chromogenic reaction, a new extraction spectrophotometric method for the determination of co-
balt content was established. The content of cobalt in the leaching solution of cathode material of
lithium ion battery was determined by this method. The operation parameters of the experiment
were optimized and the optimal analysis conditions were as follows: P;o4 with a saponification rate
of 70% was dissolved in cyclohexane at a concentration of 30 mmol/L and 1% (v/v) of tributyl
phosphate (TBP) was added as a phase modifier to prevent the formation of the third phase. The
test solution was diluted with 0.2 mg/L HAc-NaAc buffer solution with a pH of 5.2 to 5.5. The or-
ganic phase was mixed with the test solution at a volume ratio of 1:1; the extraction was carried
out at a rotation speed of 200 rpm for 15 minutes and the absorbance of the organic phase was
measured at 627 nm. The linear regression equation was A = 0.0033¢-0.0377 and R? = 0.996 in the
range of 0~250 mg/L of cobalt concentration. The average recoveries were 95.74% (the recoveries
ranged from 94.36% to 97.36%), and the relative standard deviation was 1.50% (n = 6), indicating
that the method had good accuracy and precision. The interference experiments showed that the
coexisting Ni and Mn had no effect on the determination results.
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52 (2-2Z CE)BRREE (P204) R MW AERIE A BEL S . ASCLLZ B R POAZERE, BT —FEH
WEHSEMEDOLESITE, FRAZTENR TEE FRBERMENR BTSSR, 54
TS, BERREMTELN: BREARTO%HIP 0B ETHR KT, FHIKE N30 mmol/L,

HIA1%(v/v)BERR =T Bs (TBP)/EAE B, BABGIE S =AM . £ A 0.2 moL/L pH 5.2~5.5f]
HAC-NaAcZEME TR . BAVMEEFRBRL:1ER RS, #EH200 r/minfif4 TR
15 min, 7£627 nmAtHlE B YRR E . S5REE0~250 mg/LAERE N EPTOLE R RIFHE&EXR,
LM E H B NA = 0.0033¢-0.0377, R2 = 0.996. “F iz E R N95.74% (In+z [ d R 7
94.36%~97.36%Z[7]), MXTRHEIRZERNL.50% (n=6), RFZFTERF RIFMERENBERE. TH
SEIGRBA, FEFEAINI. MnXhdl g & RIS TR .
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AT LI LA T RAANR . T7id e Rk i S50, (AR I ZE B, B O R
FHIUE TR NAAR O, 75 5 (il 75 S AT BUAL BE LUV BR TO08 7 A5, 3R ARG A T4 5] (6]

T(2- LK O BERRIE (Pooa) 2 — R0 H R A WLBE A OGR4 M Rt P 1), 5568 8 7 RE K Bl K
AR EWT] (B2 FR), BZA G AP FEEAT ARG, e A HUR RO B, mx AT 52
BT SEGHEIN-TT A O BEEMEL, AR R 5E(0~250 mg/L), FuFHRAE 7 H04% i
ERF o LT, AT LB SRR R IR ATIE KRR RO BRI T T
IERAERR M B & EE , 98 TR M i R e Pooy S5 BE T BC A P00 S RE AT«
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DOI: 10.12677/aac.2017.74027 210 it it e


https://doi.org/10.12677/aac.2017.74027
http://creativecommons.org/licenses/by/4.0/

JKnr 4

Figure 1. The structure of P54
1. Pyoy BYEEHIT

Figure 2. The picture of the blue complexes

E 2 BeievnER

FA1004B L1 K (TR IS A R A F]): PB-10 BB HH(FE 2 MR A G IR A F);  HHVE
TR X TR (RS 2 SE 6 W A IR A T]); SpecterAA-240FS JR -1 WSOGHEAS (36 [ FL Ay 2 AR o [ 45 TR
Ay WA PR CE N E R AR AR A ], HENEE.

T(2-LHE OB BEER IR (Pags) (PF2E,  FIERTRL TR A F]); BERR = T BR(TBP) (/- #r4ll, EigRlhi T
WAAF): Hki. A TE. UKESER. AL, SN, 30%XUEK. RER(Tal, EZERL
ERAEBR AT AR T A B R VLV SN CORBHE A PR A R4 S50 /K8 IR ZE K.

EEAREVA (10 g/L): MERAFREL 3.5154 ¢ =AML 4, TN 25 mL BRRVE iR, #2250 mL &M+,
R ZRZE.
2.2. HEmALE

FREL 10 g #L B 1 Bt IE R EDB R T- 70 EEER S, A1\ 80 mL 3 mol/L 1) H,SOy, JGZZ 12 I 20
mL 30% H,0, (K3 K 2.0 mL/g), In5e &5 %N 80°C, TETHIRME /1 #E 45 B £ N M 4 h [8] [9].
SEIIR H W 2 mol/L ) NaOH 41 pH &£ 4~5, flE M Fe. Al. Cu Z&FEMAVIRET IER 2.
VBTS2 250 mL AR ES, &M KEFRBCEEENE, 851 b ERAERR HH Coy Niy
Mn B EE A 16.1 g/L. 4.5 g/L. 2.5 g/L.

2.3. MEFZE

IR CLRERiRE Poos» B 1 mol/L [ Poog VAT . 7E 1 mol/L F Pooy T, 4% 1:0.7 HIBEJREEIIAN — 32
P 2 mol/L f) NaOH ¥, fEfiskas LatdE | h )G, W RN oM, 322K, BHUAEA
TR NaClIE s =G B B G, 132403 70%0) Pagy ¥, & FH[10] [11].

BUE B B T0%00) Poy AR T I CbE T, EHIKEE N 30 mmol/L, I 1%(v/v)] TBP fEAH S 1%
F12] [13], BREHH. FEERNRBIIAE] 0.2 moL/L. pH A 5.2~5.5 [f] HAc-NaAc 2 A 14]
W, ARREIKAR . TERFI AR I SEARFGHIAE, 7E 25°C . %5330 200 r/min 1924+ FAHL 15 min,
FE 10 min 5, BUEGEGHUAHE, W& 627 nm ARG .

DRI 52 25 SR e o, ARNAVRE U BT, FREHTIE MR, B R RS W A HUAHEROGEE
e ER VAw a il 2 Eo R N Pl S BRI G R s W TN ih =
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3. ER5118
3.1. MEFREANERE

3.1.1. DRUscihsk

FEHL 10 g/L Hhibr#EE 1.00 mL T 100 mL FJA &+, H 0.2 moL/L pH = 5.2~5.5 ] HAc-NaAc %%
MRBUE A . RS TTEHATRER, D AANAMES I, MRS WS EF VAR TR KRR 53
IR G B B 3, B KIS K 627 nm

3.1.2. BRERISNY

FIRERSLIR 25 PF R, SR & B R B 7 10— KR AEAF] pH E ) HAC-NaAc Z2 i iU it AT 2
WG, R ER I ZE ISR 57K pH IS8 R ATE 4 Fos o Bl VR B TR & R EAT AL 7£ pH = 5.2~5.5
VA, BTSRRI B LP AN AR

3.1.3.TBP W&

FHOL AR I — € & ¥ TBP mJ AR 1E28 AR L. S s R, USRS TBP FIIMAETE
0.5%~1% (v/v)BF, ZEETE G 0 AP EL AR SIS T . Z05E, AR R 88 oA AL O FE BB AR e
HOEFE TBP BIIMAEN 1%,

3.1.4. Py BALZFR B A9 EF

T BARG RN 15%. 30% 50%. 70%[H] P204 [XEBUKR I 5 fir, 4REBVIEE B1bF
FIBE I, B BUSCRRIRIG R, R 2R T0%I, A HUAR G 21 B LAk 21 b A 2 AR 1 2 B
Ho Pooy HIHEA 10 mmol/L 30 mmol/L+ 50 mmol/L i, #JAESZHLNT 0~250 mg/L Vi [ P &l i) 58 4= RE B,
HANAHBOGEE SR EERIAR N RIF, (HEEA Py WREERIHE— PR, R — W00 L A A HUHIBOEEE T
B, REUVZEREIR. ZREHIE, 5E Py KIBALET 70%, KN 30 mmol/L.

3.1.5. FHEFHEN
BB T H b IEAR A R B P A Fes AL Cu. Co. Ni. Mn &4 B E 1. Fe. Al. CuZ%&BE T
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Figure 3. The absorption spectrum of blue
organic phase
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Figure 4. Effect of pH on extraction of Cobalt and Nickel
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Figure 5. The absorption spectrum of blue organic phase

E 5. EeaHERRELIEE

TEVAFTRNE pH 2 4~5 PR FRE TR Al 4 R Tie, SRR 2. 78 pH = 5.2~5.5 BIZM R, Ni JUPAHE Pags
ZHL, FFH Ni 5 Py XIS EOHL A ITE 627 nm KT IEMNG Mn BAR AT Pyos ZXHL, {H Mn 5 Py
TERRMIE AV Te . B OBRE A2/ Niv Mn X Co MIMIE ST T4

3.2. FrfERMZRAVLEE)

FEHL 10 g/L FIESARAET T 0.504 1.00+ 1.50. 2.00~ 2.50 mL T 100 mL % &=+, F 0.2 moL/L. pH =
5.2~5.5 [f] HAc-NaAc A BB 72, 25, 1653225 mL M HEFEAE Fh o3I 5 mL _FiR%;
FRUEVEW S 5 mL 2B 7E 25°C . #5384 200 r/min FI264E T 2680 15 min, FH#FE 10 min J5, W5E &5
WA G A MUAITE 627 nm 3 KALIROGE . bRl an i 6 s .

3.3. HEmlE

S H L TE AR RN HU R 0.2 moL/L. pH = 5.2~5.5 f] HAc-NaAc ZZ & WiRs B 200 1% . #£ 25 mL
FHEZELLEE T BN S mL B IRFRERFL 5 mL 2L 75 25°C L #5388 200 r/min FI25 45 N AEHL 15 min,
FERE 10 min J5, WERERUSE VUL 627 nm FEAEKIROCEE, RIEFRHEML, SRR & E.
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Figure 6. The standard curve of cobalt determination

B 6. EshAtRAE T2

Table 1. Recoveries and Average Recovery of cobalt in real sample

= 1. SEEFHRMBIERM IR MR P SRR R R & F AR E R

Real Sample (mg/L) Added (mg/L) Found (mg/L) Recovery (%) Average Recovery (%)
40.00 113.70 94.36
80.50 80.00 153.30 95.51 95.74
120.00 195.20 97.36

ST RERECFATINGE 6 I, 45 54K KA 83.91 mg/L. 82.22 mg/L. 81.00 mg/L. 81.35 mg/L. 81.23 mg/L.

80.46 mg/L, “FHJME N 81.70 mg/L, MXFrUEMZ 1.50%. LA LT, %85 7 Wik IEARA R P& 1
EEN 40.85%.

3.4. hREREMUALE

NIRRT R ROHERYE, XIRRRE 200 £ (8BS 7 A B IE AR RHR OB AT Inbr B itge:, S5 R AE 1.

4. g

LA Pooy 54 B ERX — IR A, AL 7 — b A E B A R AR BOG k. SO R R RIFH)

FEEFEMAER L, HRALRYEVERETE . ST IRE iR B2 003, R8-S B ANE A BRI RN AT
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