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(TiCl, 25 500 g 99.99%) . ( CCl,COCl 98%) Ag,0( Ag,0
>99%) Aladdin ; HClI NaOH KOH ; TiCl,
; 18.2MQ * cm o
2.2
: Ton Pac-AS19 (250 mm x4 mm) lon Pac-AG 19 (50mm x
4 mm) ; 30°C; 500 pL; KOH (1 mL/min) :0 ~25 min 8 mmol/L
25 ~26 min 45 mmol /L 35 mino. 100 mA.
2.3
2.3.1 TiCl, TiCl, 4°C TiCl, 5 mL
20 mL 2 mol/L HCI o o
5 &
2.3.2 ! TiCl,
Ti** Fe’* vV o Ti( OH) ,
2 Ti** Ti( OH) , Ti* V' Fe™*
HCl TiCl, HCl 5  TiCl,
NaOH 50% NaOH 20% NaOH
pH
82 ~87 mL o
Cl.
2.3.3 Cr Ag’ cr R
; AgNO,
NO;3o TCAA Ag,0 Cl~
Ag,0+H,0<>AgOH«>Ag" +OH— AgCl | TiCl, clr HCI cl-
25 g Ag,0 o AgOH
(K,=2.0x10%)  AgCl(K, =1.8x10") o OH"
o Ag,0 2 min 10 min
2.3.4 Ag’ Ag, 0  CI Ag’o
Ag’ Ccl H Ag" 0.45 pm
TCAA o
2.3.5 TiCl, 500 wL CCL,COCI 500 g(289.7 mL)
TiCl, TiCl, CCl,COCl 2740 mg/L. 2
5 mL 500 g TiCl, CCl,COCl1 18.9 mg/L( A) 47.2 mg/L( B)
o TiCl, TiCl, A B TiCl, 5 mL N
(pH9.0 9.5) .Ag,0 H TCAA.
3 .
3
3.1
pH 1o pH 8.0 ~
11.0 Ti** V*  Fe™*
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. pH  9.0~10.0 .
1 (mg/L)
Table 1  Concentrations of metal cations in hydrolysis solution after hydroxide co-precipitation
pH value of sgll;ltion AP Co™ Cu** Fe'* Mn** Mo?* Ni** Ph* Ti** vr Zn?*
pH 8.0 ND ND 0.02 0.40 0.02 ND ND 0.03 0.05 0.74 ND
pH 8.5 ND ND 0.02 0.28 0.01 ND ND 0.03 0.05 0.69 ND
pHO9.0 ND ND 0.02 0.22 0.01 ND ND 0.03 0.05 0.66 ND
pH9.5 ND ND 0.02 0.19 0.01 ND ND 0.03 0.05 0.67 ND
pH 10.0 ND ND 0.02 0.12 0.01 ND ND 0.03 0.05 0.66 ND
pH 11.0 ND 0.04 0.03 0.39 0.53 0.04 0.06 0.09 0.05 0.54 ND
ND: ( Not detected) o
3.2 Ag,0 cr
Ag,0 Ko ( AgCl) >Kg( AgOH)
AgCl Ag* Ag,0 AgOH AgCl
AgCl B OH™, Cl- NOj;
HCI  HNO, .  Ag0 cr
2. cr cr 300 mg/l. Ag,0 cr
TCAA . NO;  SOF 50 mg/L.
2 Ag,O 30
Table 2 Concentrations of anions in hydrolysis solution after 5 mziﬁg:gg;ﬂ?:m of
Ag, O treatment 5 r (TCAA): 49.5 pg/L
pH value of solrl)llgon Cl{mg/L)  NO3(mg/L) SO‘%_( mg/L) \gi 2 E’ T
5h 5
pH9.0 277 26.0 1.97 e 15 /
pH 9.0 227 23.7 1.34 § 10
pHO9.5 241 39.1 ND A 5
pH9.5 239 41.6 ND
. . 0
ND: ( Not detected) o 0 0 15 20 25 30 35
3.3 t(min)
Cl" NO; SOT
- _ - 1 TCAA
TCAA TCAA CI° NO; SO , o o
Fig. 1 Influence of coexisting anions on determination of
50 250 40 2 mg/L. trichloroacetate ( TCAA)
1. 1 NO;
TCAA ClI" NO; TCAA 0 OH"
co> SO SO TCAA 10 TCAA
TCAA 0 Ag,0
ClI~ NO; TCAA 0
3.4
0.05~2.0 mg/L TCAA 0.9992,
2 (S/N=2) TCAA (C,..=108 pg/L IQL) TiCl,
TCAA ( MQL) ( MQL=1QLx VCO_I)/VHCM) 1.8 mg/L Vw5
(85.0 mL) Vi,  TiCl, (5mL). TCAA  CCLCOCI
Ticl, CCL,COCI 2.1 mg/L(1.2 pglg)
TiCl,  CCLCOCI (5 pgls) - CCLCocl TiCl,  CCLCOCI
Ticl, A B TCAA 17.0 42.4mg/L. A B
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pH Cl 10 TCAA 84.7 86.5 218
214 pg/L. (85 mL) TCAA 3. CCLCOCI
84.1% ~87.3% N
TiCl, CCl,COCI o pH (£0.5) o
3
Table 3 Results of recoveries of standard addition experiments for CCl; COCI
pH 9.0 pH 9.5
Added Co-precipitation solution pH 9.0 Co-precipitation solution pH 9.5
Sample
(mg/L) Found ( mg/L) Recovery ( %) Found ( mg/L) Recovery ( %)
Original TiCl, 0 ND ND
TiCl, A 18.9 15.9 84.1 16.1 85.2
TiCl, B 47.2 41.2 87.3 40.5 85.6
3.5
Ticl, CCL,COCl 5 CCL,COCl
45.6 37.9 40.8 38.9 43.5 pg/g 41.3 pgls ( RSD)
7.7%.  TiCl, CCL,COCl (5 pgle) o
4
- TiCl,  CCLCOCl . TiCl, CCL,COCl
1.05 mg/L(  0.61 pg/g) TiCl,  CCLCOCI (5 pgls) -
CC1,COCl 84.1% ~87.3% pH
. CCLCocl TiCl,  CCLCOCI
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Determination of Trichloroacetyl Chloride in Refine Titanium
Tetrachloride by Acid Hydrolysis and Ion Chromatography

SONG Guangdin'® GUO PengRan"> LI Jin-Qing"' PAN Jia-Chuan®> LUO YunJun' PAN Can-Sheng’
'( School of Materials Beijing Institute of Technology ~Beijing 100081 China)
*( Guangdong Provincial Public Laboratory of Analysis and Testing Technology
China National Analytical Center ( Guangzhou) Guangzhou 510070 China)
*( Guizhou Academy of Testing and Analysis Guiyang 550002  China)

Abstract A method was proposed for the determination of trichloroacetyl chloride ( CCl;COCI) in refined
titanium tetrachloride ( TiCl,) by ion chromatography after acid hydrolysis. Acid hydrolysis reaction was
carried out according to the volume ratio ( 1:4 V/V) of TiCl, samples to HCI solution ( 2 mol/L HCI) . NaOH
and Ag,0 were added to hydrolysis solutions in sequence to remove and reduce metal cations ( e. g. Ti*" V>*
Fe'*) and Cl” and then hydrolysis solutions was purified by HAype cation exchange column. Trichloroacetate
( TCAA) was determined in the treated solutions after membrane filtration and CCl;COCI concentration was
calculated according to molar amount conservation. Results showed that almost all of the target metal cations
were removed in range of pH 9. 0 — 10. 0 of hydroxide co-precipitation solutions and the residual
concentrations of CI~ NOj and SO in solutions had no influence on the determination of TCAA after removal
of CI". Quantitation limit of the method ( MQL) for CCl;COCIl in refine TiCl, samples was 2. 1 mg/L
(1.2 pg/g) which was lower than the standard limit of refine TiCl, of Russia (5 pg/g) . The recoveries of
CClL;COCI added to high pure TiCl, were in the range of 84. 1% —87.3% and the analytical results of
5 replicates of refined TiCl, sample were 45.6 37.9 40.8 38.9 and 43.5 pg/g with RSD of 7.7% . The
method showed better reliability stability and precision which satisfied the requirement of quality control for
CCL,COCl in refined titanium tetrachloride.
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