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APPENDIX A
Experimental conditions

APPENDIX A.l Study of the effect of increasing chromate concentration
on the barium chromate precipitation (Section 4.2)

Type no. [QUAT] |Cr0&| |Ba] [Cr04&] [Bazl
(M) (M) (M) [QUAT]  [Cro&

a-1-1 0.1 0.08 0.08 0.8 1
a-1-2 0.1 0.04 0.08 0.4 2
a-13 0.1 0.016 0.08 0.16 5
a-1-4 0.1 0.01 0.08 01 8
a-15 0.1 0.008 0.08 0.08 10
a-2-1 0.2 0.08 0.08 04 1
a-2-2 0.2 0.04 0.08 0.2 2
a-2-3 0.2 0.016 0.08 0.08 5
a-2-4 0.2 0.01 0.08 0.05 8

a-2- 0.2 0.008 0.08 0.04 10
a-3-1 0.3 0.08 0.08 0.2667 1
a-3-2 0.3 0.04 0.08 0.1333

a-3-3 0.3 0.016 0.08 0.0533 5
a-3-4 0.3 0.01 0.08 0.0333

a-3-5 0.3 0.008 0.08 0.0267 10
a-4-1 04 0.08 0.08 0.2
a-4-2 04 0.04 0.08 0.1
a-4-3 04 0.016 0.08 0.04

Ol O



Type no. [QUAT] [CrO/l  [Bazq [CrOlI [Ba4]
(M) M) (M) [QUAT] [CrOj2]
a-4-4 0.4 0.01 0.08 0.025 8
a-4-5 0.4 0.008 0.08 0.02 10

a-5-1 0 0.08 0.088 0 1
a-5-2 0 0.04 0.08 0 2
a-5-3 0 0.016 0.08 0 5
a-5-4 0 0.01 0.08 0 8
a-5-5 0 0.008 0.08 0 10

Note: The barium concentration was held constant at 0.08 M while the
QUAT concentrations were constant at 0.1, 0.2, 0.3, and 0.4 M.
The experimental datawere shown in appendix B.2.



APPENDIX A.2 Study of the effect of increasing barium concentration on
the barium chromate precipitation (Section4.2)

Type no. [QUAT] [CrOj2] [Bax4 |CrO/-| [Ba4]
(M) (M) (M) [QUATI  |Cr0&]

b-1-1 01 0.002 0.002 0.02 1
b-1-2 01 0.002 0.004 0.02 2
b-1-3 01 0.002 0.01 0.02 5
b-1-4 0.1 0.002 0.016 0.02 8
b-1-5 01 0.002 0.02 0.02 10
b-2-1 0.1 0.02 0.02 0.2 1
b-2-2 0.1 0.02 0.04 0.2 2
b-2-3 01 0.02 0.1 0.2 5
b-2-4 01 0.02 0.16 0.2 8
b-2-5 01 0.02 0.20 0.2 10
-3-1 01 0.06 0.06 0.6 1
b-3-2 01 0.06 0.12 0.6 2
b-3-3 01 0.06 0.3 0.6 5
b-3-4 0.1 0.06 0.48 0.6 8
-3-5 01 0.06 0.6 0.6 10
-4-1 0 0.002 0.002 0 1
b-4-2 0 0.002 0.004 0 2
b-4-3 0 0.002 0.01 0 5
b-4-4 0 0.002 0.016 0
b-4-5 0 0.002 0.02 0 10
-1 0 0.02 0.02 0 1
b-5-2 0 0.02 0.04 0 2



Typeno. [QUAT] ([CrOf] [Baz] [004  [Bat

(M) (M) (M) [QUAT] [Cr04]
53 0 002 01 0 5
b54 0 002 016 0 B
b55 0 002 02 0 10
b6l 0 006 006 0 1
b62 0 006 012 0 2
63 0 006 03 0 5
b64 0 006 048 0 B
b65 0 006 06 0 10

Note: The QUAT concentration was held constant at 0.1 M while the
chromate concentrations were constant at 0.002, 0.02, and 0.06 M.
The experimental data were shown in appendix B.3.



APPENDIX A.3 Study of the effect of increasing QUAT concentration on
the barium chromate precipitation (Section4.2)

Typeno. [QUAT] [Cr04&2] [Baz]  [CrOTl  [Ba24]

(M) (M) (M) [QUAT] [Cr04]
¢-1-1 0.1 0.02 0.02 0.2 1
c-1-2 0.2 0.02 0.02 0.1 1
c-1-3 0.3 0.02 0.02 0.0667 1
c-1-4 04 0.02 0.02 0.05 1
c-2-1 0.1 0.02 0.04 0.2 2
C-2-2 0.2 0.02 0.04 0.1 2
c-2-3 0.3 0.02 0.04 0.0667 2
c-2-4 0.4 0.02 0.04 0.05 2
¢-3-1 0.1 0.02 0.1 0.2 5
c-3-2 0.2 0.02 0.1 0.1 5
c-3-3 0.3 0.02 0.1 0.0667 5
c-3-4 04 0.02 0. 0.05 5
¢-4-1 0.1 0.02 0.16 0.2 8
c-4-2 0.2 0.02 0.16 0.1 8
c-4-3 0.3 0.02 0.16 0.0667 8
c-4-4 04 0.02 0.16 0.05 8
C-ol 0.1 0.02 0.2 0 10
C-9-2 0.2 0.02 0.2 0 10
c-5-3 0.3 0.02 0.2 0 10
c-9-4 04 0.02 0.2 0 10
c-6-1 0 0.02 0.02 0 1
c-6-2 0 0.02 0.04 0 2
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Type no. [QUAT] [Cr042] ([Baz] [Cr04£] [BaX]
(M) (M) (M) [QUAT] [Cro&]

c-6-3 0 0.02 0.1 0 5
c-6-4 0 0.02 0.16 0 8
¢-6-5 0 0.02 0.2 0 10

Note: The chromate concentration was held constant at 0.02 M while the
barium concentrations were constant at 0.02, 0.04, 0.1, 0.16,
and 0.2 M. The experimental data were shown in appendix B.4.



APPENDIX B
Experimental data

APPENDIX B.1 The experimental data of the equilibrium time study

Cr042"Precipitates(%)
Time(hrs)  At[QUAT] = 04M At [QUAT] = 0.IM
[Cr0d2] = 0.8M [Cr04&2 = 0.002M
[Ba] = 04 M [Baz4 = 0.002M

0 48.4 89
0.5 51.12 92.05
1 45.84 91.3
2 51.78 91.21
4 46.67 93.78
6 52.21 86.02
10 53.41 89.99
12 52.25 66.44
15 52.18 85.62
24 46.58 86.95
48 46.47 85.97
% 45.67 86.74
144 45.05 85.63

168 46.97

Note: The plots of the percentage of chromate in the barium chromate
precipitate were shown in Figure 4-1.
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APPENDIX B.2  Analytical data of the experiment obtained from appendix Al

Tyero |
all
al?
a3
al4
alb
-l
/-)
a3
a4
ah
a3l
&3
33
a3l
a3
adl
ad?
ad3
add
adh
ol
a2
a3
ad



APPENDIX B.3  Analytical data of the experiment obtained from appendix A.2

Initial condlition [Ba] [Cr0g]
Type no. Cr04Z]/ [QUAT LCrop'] 13a21}/ICr0£2 1Ba2] (Initjag SJ[(Jemagant Pr(ecipit)ate Precipitate (Initia; Sup()ermgant Pr?cipit)ate Precipitate
opm om % pom oM ppm %
b1-1 002 0,002 0.002 2751)%@00 20000  272.6800 9%37 2319872 739995 1579877 6%?0
b-1-2 002 0,002 0004 5493600 1703333 3780267 6881 2319872 32494 22873718 9860
-1-3 002 0.002 0010 13734000 10963855 2770145 2017 2319872 09218 2310654  99.60
b-1-4 002 0,002 0016 21974400 19710843 2263557 1030 2319872 14058 2305814  99.39
b-15 002 0,002 0020 27468000 2580.7229 1660771 605 2319872 06914 2312958  99.70
21 0.2 0.020 0020 27468000 82667 27385333 9970 23198720 423809 22774911 W17
b-2-2 020 0.020 0040 54936000 29626506 25309494 4607 23198720 14519 23184201 90U
b-2-3 020 0020 0100 137340000 116896552 20443448 1489 23198720 0253 23196185 9999
b-2-4 020 0020 0160 219744000 210862069 8881931 404 23198720 04840 23193880 9998
b-2-5 020 0020 0200 274680000 245000000 29680000 1081 23198720 0253% 23196185 9.9
b3l 060 0.060 0060 82404000 4.00J) 82270667 9984 69596160 685147 68911013  99.02
b-32 060 0.060 0120 164808000 85747126 79060874 4797 69596160 09679 6986481  99.99
b33 060 0.060 0300 412020000 364080460 47939540 1164 69596160 0253 69593625 10000
h-34 060 0.060 0480 659232000 646745562 12486438 189 69596160 04840 69591320  99.99
b-35 060 0.060 0600 824040000 804142012 19397988 241 69596160 0253  6959.3625  100.00

Booim B oot — B oo oo —



APPENDIX B.4  Analytical data of the experiment obtained from appendix A.3

e corcition ) % L
Ty [QUAT] CrOFJ[QUAT BJ[0QZ; [Ba2]  Infid  Sypemetat Preopitale Precipitate it
el QL 02 1 0@ 26 2108769 95@3 23%.%920
k2 02 010 1 0@ 268 1967 2746278 DU 219870
¢3 03 a0 1 00 28 090 26809 DI 21987
¢4 04 0% 1 0 278 12% 726558 9% 219870
e (1 04 2 00 HRB6 Z119bl 2@LeY N6 219870
2 (2 (10 E 004 5036 20792 2068 XRB 2930
63 03 007 004 5986 26406 471 5N B98N
e 04 0% 2 00 5%B6 NB¥D ML 5 2309870
3l QL 04 5 Q10 137340 13LH0 A0 8% 2319872
632 02 010 5 010 13740 1303R0 24650 11th 2319870
¢33 03 007 5 010 13740 11443m0) 29, b 219872
¢34 04 103 b 00 1340 L0000 203000 148 2319870
o4l Q1 0 8 06 29744 2977015 973p  4X 231987
42 (2 010 8 06 29144 19@m% 29644 1A 219870
43 03 007 8 016 209744 23N WA 200 219870
44 04 0% 8 06 29144 2606807 1J7IRB 616 239870
5l QL 04 0 0D 21480 X083 206061 83 219810
b2 (2 (10 0D 00 280 B4R 227528 738 21987
53 03 007 0D 0D 21480 28048 -3 -L9 29870
ch4 04 0% D 00 2480 2626l 12%9 06 219870
061 1 00 2480 X556 74080 DA 2319870
62 0 2 00 MB6 BB X081 4T 231981
03 0 5 010 12%%97 U70E8 1046 20987
o4 0 8 0 2974 213008 -BEB 32 23198
6h 0 D 00 21480 28B78M0 141080 51U 21987
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