CHAPTER IV

RESULTS AND DISCUSSION

4.1 The Phase Behavior of Ternary Liquid System for IPA — Water - CHX.

4.1.1 Solubility Curve and omposition at 26°C.

The volume o ed i éﬂe of CHX and water as feed

composition according to-Fab e4.1."

According. e progedure i a \?‘! Table 3.2), the compositions
of lower layer and upperlayer wee detern ir . Tab ' shows the composition of
extract and raffinate phasé. The G€. chiromatograms are shown in Appendix A.

t fio | : ,i 4.2 are plotted on ternary
phase diagram in weigh olubility curve. Tie line and
conjugate line were ob plait point compositions were
obtained by extending !
compositions obtalned from »f-T f - are = 27.08 %, CHX = 47.04 % and

.F-J'
water = 25.88%.

olubility curve. The plait point
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Table 4.1 Feed composition at 26°C.

Sample Feed (ml) Feed (% wt)
e Water CHX IPA Water CHX IPA
1 3.0 27.0 5.0 10.73 75.24 14.02
2 6.0 58.88 22.22
3 9.0 47.04 27.08
4 12.0 38.45 28.63
5 15.0 31.01 29.17
6 18.0 24.90 27.16
7 21.0 19.55 21.89
8 24.0 13.67 16.09
Table 4.2 The compositions 6f raffinate’ : er layer) and extract phase
(upper liyerai26e————27
Sanile Rafﬁnateﬂr layer) (%) o Extract (Upper layer)(%)
v iy Y 2405 P o
1 86.% 0.011 7 a13.76 7 o 0.027 7 9&}2 0.55
2 O Visch 01 \Idobod Bl V1717 W21 B 58
3 ! 57.67 293 39.40 1.31 90.89 7.80

4 35.73 16.35 47.92 3.02 82.85 14.13
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4.1.2 Solubility position at 30°C.

| !

- o i and water as feed
compositionﬂaﬂ:ﬁﬁhﬂﬂnﬂg;w ; H"TTT?IX
ccording to the rocedure in ChaptefHI (Table 3.2),‘the composition of
lower@ﬁnﬁaﬁm ﬁrmeuxm ’”!lill:a 4%&'7&:]}&&osition of

extract and raffinate phase.

In the same case of experiment 4.1.1, therefore, the results from Table
4.3 and 4.4 are plotted on ternary phase diagram as shown in Figure 4.2. The plait
point compositions obtained at 30°C from Figure 4.2 are [IPA = 27.58%, CHX =
46.72% and water = 25.70%.
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Table 4.3 Feed composition at 30°C.

Sample Feed (ml) Feed (%wt)
L Water CHX IPA Water CHX IPA

1 3.0 72.97 16.62
2 6.0 57.45 24.12
3 9.0 46.72 27.58
4 12.0 38.20 29.10
5 15.0 30.19 31.04
6 18.0 24.24 29.09
7 21.0 18.85 24.68
8 24.0 13.07 19.76

Table 4.4 The com and extract phase

(upper lager

L L A
IPA 1q‘E‘Waltl I'o CHX IPA

'Y RYRIPTO BRI FY o

2 87.23 0.14 12.63 0.39 94.97 4.64
3 70.70 2.18 27.11 1.62 88.31 10.07

4 29.44 2595 44.56 6.03 74.15 19.82
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Figure 4.2 Ternary : m PA — water — CHX , in weight

point compositions.

4.2 Operating Conditions sic Distillation.

TN INeIns

The effect of feed rate op’ the composition of bottom product, CHX phase
and witds el Gt bz 4068t i Tl 3.4 0l igures 4.3 -
4.8. TheMetails of all data are shown in Appendix Band C.

When the feed rate was increased, percentage of IPA in product did not
changed and percentage of CHX in product had tendency to decrease as shown in
Figure 4.4.

Percentage of CHX in product and water phase is important because this
indicated the CHX loss in product and in wastewater from stripping column. If

product has high concentration of CHX, this lead to the loss of CHX and could not
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be recycled to system. In the same way, when water phase has high concentration of
CHX, CHX may be lost because the water phase was separated by stripping column.
Only IPA and CHX in CHX phase were recycled to the top of azeotropic distillation
column. Water from the bottom of stripping column normally was pure but
sometimes contained with CHX because of operation.

To obtain the feed rate, which was suitable for operation, some effects
should be considered. From Figure A 61'! jﬁ feed rate of 9.5 and 12.0 L/min
percentage of CHX in water phase was lowe%;g,mther feed rates but percentage of
CHX (0.004%) in producti-at-feed rate 14.0 L/mm-was-the lowest as shown in Figure
4.4. Although percentagé_:"f in product was not the lowest (see Figure 4.5) it

still suitable for used. “feed tate on pereentage of CHX in CHX phase as

shown in Figure 4.7, 1 -that pegcentage of CHX in CHX phase changed
not much in each fee fferent-operatmg conditions may cause very small
X uf CH phase Therefore in this experiment, the
v v /rdin.* And”zit this feed rate the percentage of IPA
(99.335%) was high enough for thc‘ﬁse m ﬂéﬁoducitlon of nitrocellulose.

The relationship betWeenfeed at

Figure 4.8. It can belexplamed"that mcreaémg""i‘eed rate Jfallso need the increase of

variation of the percent

suitable feed rate was 1

d percent reflux rate is shown in

percent reflux rate, eXeept-ai-feed-iaie-0f-10: ¢ ?x rate was opened only

95% that was quite lova, so it affected the percentage of IPA in product which was
lower than other feed‘lllrates. It was necessary to incre%’s'e percent reflux rate with
increasing feed-tate. It-was found that:amountof GHX;which-used as the entrainer,
should also be.incréased. Until the percent reflux-rate increased to the optimum
point, the hlgher punty of IPA in bottom product would be obtamed and the purity of
IPA should be mdre than 99%. After that, the i increase of percent reflux rate would
not affect distillation efficiency, the percentage of IPA in bottom product would be

lower than at optimum point and CHX in bottom product was also found in product.
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Table 4.5a The compositions of feed and product (IPA) at feed rate of 8.0 L/min.

Time Feed compositions (%) Feed Product compositions (%) Product
(hr)  IPA  CHX Water (Ljf;fn-) IPA  CHX  Water (Lzar:ien )
2 81.28 0.64 18.08 99.987 0.005  0.008 9.0

4 81.34 0.74 17.91 [/ 99.989  0.003 0.011 7.6
6 80.89 0.90 18.21 Q\ 0346  0.013 9.4

8 81.41 0.77 0.005  0.010 9.5

Ave. 8123  0.76 @o\}\\x -- 0.090  0.011 8.9

Table 4.5b The compos phase at feed rate of

8.0 L/min.

Fed , |
Titsie CHX phase compositio‘ R Water phase compositions (%)
(hr)  1PA PA  CHX  Water
—
2 13.91 0.78 65.60
4 15.02 2.68 5 32.@ 0.93 66.64
6 ?j ﬁiﬂm” Ei'j
8 w ﬂ ‘il .02 67.12

66.08
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Table 4.6a The compositions of feed and product (IPA) at feed rate of 9.0 L/min.

Feed compositions (%) Feed Product compositions (%) Product

Time
fie: rate rate
(hr)  IPA  CHX Water g0 IPA CHX  Water )

2 80.50 1.21 18,29 9.0 99.886  0.071 0.043 10.1

4 79.71 0.73 19.56 99.960  0.005 0.035 11.1

6 79.59 1.88 0.063 0.037 12.0

.—‘—,
§ 8011 058 30 90 99918 0030  0.052 8.9

Avg.  79.98 . * 9.0, 99916 0.042  0.042 10.5

Table 4.6b The compo " phase at feed rate of

9.0 L/min.

W i .
Time CHX phase compositio"' Water phase compositions (%)
(hr)  IpA ' ‘ ~ CHX  Water
> v :
2 13.65 Q.". 0.26 80.89
4 14.51 27. a 0.48 72.00

74.13

Z ﬂuﬁaﬂﬂﬂiwﬂ’iﬂﬁm .
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Table 4.7a The compositions of feed and product (IPA) at feed rate of 10.5 L/min.

Time Feed compositions (%) Feed Product compositions (%) Product

- rate rate
(hr.) IPA CHX  Water (Limin.) IPA CHX  Water (L/min.)

2 83.35 1.00 15.65 10.4 99.416  0.000  0.584 10.9
y 98.775  0.000 1.225 9.8
0.002 1.793 8.8

0.027 1.776 12.2

4 82.29 2,01 15.71

6 82.90 1.43

8 83.19 113

Avg. 82.93

MN "s 0.007  1.345 10.4

Table 4.7b The compos 3 ter phase at feed rate of
10.5 L/min. \\

AT
Time CHX phase compo ition “‘f'- = -8 Water phase compositions (%)
(hr.) IPA PA CHX  Water
2 13.39 "1 147 6066
4 12.98 A 3 32.@ 1.22 65.84

6 12.9 30.72 1.29 67.99

8 mﬁﬂﬁ fHnd ning. o

64.95
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Table 4.8a The compositions of feed and product (IPA) at feed rate of 11.0 L/min.

Time Feed compositions (%) Feed Product compositions (%) Product
he. rate rate
(hr.) IPA CHX  Water (0 IPA CHX  Water (1 iny
2 84.68  0.63  14.68 109 99300 0.006  0.694 9.8

4 84.08 082  15.09 . y 98.342  0.000  1.658 12.1

6 8431 087 ; @4 0.000 0166  14.1

8 84.77  0.65 t’.o 86 0.009  0.128 10.7
Avg.  84.46 . 439 0. 993350004  0.662 11.7

at " phase at feed rate of

s ek -

Time CHX phase compo 1tio —— R Water phase compositions (%)
(hr.) IPA  CHX PA CHX Water
= I} 2y
2 1266 .85 8% | 041 66.81
4 13.33 Sml K: 99. 37.@ 1.35 61.43
6 15.%1 w = q/jz‘l , 54 34.15 0.89 64.96
8 17.74," . ’J . ﬂ .sw ﬂ;;ﬂ ‘50.97 66.06

v ¢
Avg. 82.7 . 9 8

% ﬂﬁ E l ﬁogf I 64.82
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Table 4.9a The compositions of feed and product (IPA) at feed rate of 12.0 L/min.

Feed compositions (%) Feed Product compositions (%)  Product

Time
hr. rate rate
(hr)  [PA  CHX  Water (Umin) PA  CHX  Water i)

2 81.77 0.66 17.58 12.1 99.904 0.015 0.081 11.6

4 80.10 115 18.75 99.692  0.001 0.307 12.6

4
\) y
6 80.61 0.70 . € ‘h:} . 4 ﬂ 0.004 0.025 12.8

_,..‘

8 79.59 0.67 0.020  0.031 11.9

Avg.  80.52 0.010 0.111 12.2

M N
_ \

Table 4.9b The compo er phase at feed rate of

12.0 L/min.

f »
Time CHX phase composmo {’;:@ Water phase compositions (%)
(r)  [PA CHX . Water CHX  Water
2 1202 48633 165 0.68 70.73
4 14.78 @75 A 0.90 64.67
6 jﬁ ?.T ‘Vifil ﬁd E]'l
8 uil 2 V] w ﬂ i0 60 76.74

71.42
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Table 4.10a The average compositions of feed and product (IPA) at feed rate of
8.0,9.0,10.5, 11.0 and 12.0 L/min.

Fead Feed compositions (%) Product compositions (%) Product
(L/min)  [pA  CHX  Water IPA CHX Water (L;f;fn_)
8.0 81.23 0.76

9.0 79.98 1.10

'I 99.901 0.090  0.011 8.9
y 916 0.042  0.042 10.5

10.5 82.93 0.007 1.345 10.4
11.0 84.46 . .004 0.662 11.7
12.0 80.52 0.111 12.2
Table 4.10b The averagee £ CHX phase and water phase at feed rate
of 8.0, 9.0,10.

Feed CHX phase compositia ‘ Vater phase compositions Reflux
(L/min.) = —____:’ rate
IPA ‘f_‘_—k D CHD Water (%)
8.0 14.76 I .63 262 32.95 mo 97 66.08 95

ﬁ;usjﬁwﬁmmmﬁ we
“°a W‘faﬂmmmﬁmmﬁﬁ

120 § 13.29 84.57 27.86 0.72 71.42 100
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Flgure 4.4 Effect of feed rate on percentage of CHX in product at 8.0, 9.0, 10.5,
11.0, and 12.0 L/min.
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Figure 4.6 Effect of feed rate on percentage of CHX in water phase at 8.0, 9.0,
10.5, 11.0, and 12.0 L/min.
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4.2.2 Effect of Reflux Rate.

In this part, the feed rate was fixed then the reflux rate was varied in
range of 94 — 99 %. The results are shown in Tables 4.11 - 4.13 and Figures 4.9 —
4.12. The details of all data are presented in Appendix D.

The effect of percent reflu
shown in Figure 4.9. The perqgﬁ\){@
percent reflux rate and when %@ﬂhx fa ched the percent IPA in product

late on percentage of IPA in product is

uct was increased with increasing

was almost no change.

However, for industtial r th{: ve operation is important.

For the optimum operating€onditio, relationship between feed rate and reflux
: : . ' 8 .

rate that lead to high pcrcentage of 1k 1 ercentage of CHX in product must

be obtained. Figure 4.10, it eanbe seen th: 5 aéq of CHX in product decreased

of 9.5 L/min, percentage of C t no changed with increasing
.al‘.l'- 1/
[ adadoid - @ A '
crcentage in water phase was fluctuated with

NIRRT .
rate; Whjt'fr’ngef"l centage of CHX in water phase

L O-LAnin-beeause-the-fiist-40ss-0f-CHX was in product and the

second loss of CHX l'l s in water phase show that at feed rate of 11.0

L/min, the lowest percentage of CHX in product caused the feed compositions
having the lo p . age & in-F1 .12. Therefore, the
results from t@yﬂﬁpﬂmzi fﬂﬂ:iﬂﬁng feed rate.

At 98% reflux rate for J'very feed rateyit was found ﬂlﬁﬁercentage of

1A et s e (e b 94} el ik

lower (leqss than 0.002%). Therefore, the optimum percent reflux rate should be 98%.

product was
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Table 4.11a The compositions of feed and product (IPA) at feed rate of 9.5 L/min.

Reflux Feed compositions (%) Feed Product compositions (%) Product

rate rate rate
(%) IPA CHX Water (L/min.) IPA CHX Water (L/min)

94 8326 067  16.06 99.603  0.007  0.390 76
95 8287  0.66 W 9.447  0.009  0.544 75
9  83.12 0.008 0316 12.0

97 8241 0. % 0.002  0.259 7.2
908  83.77 ""-‘- . 0008 0232 106
99 82.15 2 d,f 5 : \\k 0.008  0.106 6.5
[‘ | \\\
Table 4.11b The compositio of CHX ph er phase at feed rate of
9.5 L/min. N
- = ‘ _‘ =
; gt =y =GR .
Reflux ~ CHXlphase compositions (%)  Water phasé compositions (%)
rate [ ¥
(%) I '-':1 ‘ HX Water
94 12.25 85 74 1.97 34.56 m 1.01 64.43

* ik H mMInEng o

U12.07 85.97 1.96 34 81 0.94 64 25

@W NI 29 219 6 B

12.75 85.09 2.16 37.84 1.01 61.15

99 13.44 84.51 2.05 35217 0.93 63.80
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Table 4.12a The compositions of feed and product (IPA) at feed rate of 10.5 L/min.

Reflux Feed compositions (%) Feed Product compositions (%) Product
rate rate rate
(%) IPA CHX Water (L/min.) IPA CHX Water (L/min.)

94 81.38 0.76 17.85 10.5 99.893  0.045 0.062 8.8

95 81.95 0.71 " ' 9.869  0.021 0.110 14.4

96 81.93 0.61 0.016  0.066 8.5

9 80.95 1.00 0.082 6.8
98 81.35 0.157 1.2
99 81.79 0.198 11.4

Table 4.12b The compgsitio:
10.5 L/min.

er phase at feed rate of

Reflux hasg-compositions (%)

rate L — — e
(%) LY, L

94 3 | Pz o 37.06 'm 1.23
- ATty o
TR IN N Y,

9 12,572 85.263 2.165 35.001 1.300 63.699

Water

61.72
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Table 4.13a The compositions of feed and product (IPA) at feed rate of 11.0 L/min.

Reflux Feed compositions (%) Feed Product compositions (%) Product

rate rate rate
(%) IPA CHX Water (L/min.) IPA CHX Water (L/min.)

94 80.74 0.46 18.81 11.0 99.970  0.001 0.029 7.0

95 82.22 0.48 173 9.981 0.001 0.018 8.2

Aﬁs 0.002 0033  17.1
%0001 0022 130

oooo 0.024 18.6
\ 97 0.001  0.025 113

96 81.32 0.46
97 81.262 0.47
98 81.89 0.4

99 80.95

Table 4.13b The compogiti
11.0 L/min.

water phase at feed rate of

Reflux mpositions (%) hasg-compositions (%)
rate - 7. ey
(%) \ ; ater
94 93 o 27.33 m 080 7187

- AU
PRSI,

99 12.08 85.75 2,17 29.90 0.8 69.21
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Figure 4.10 Effect of percent reflux rate on percent CHX in product at feed rate of
9.5,10.5 and 11.0 L/min.
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Figure 4.12 Effect of percent reflux rate on percent CHX in feed at feed rate of

9.5,10.5 and 11.0 L/min.
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4.3 The Optimum Feed Rate and Reflux Rate.

From the results of the effect of feed rate and effect of reflux rate
(Section 4.2.1 and 4.2.2), the appropriate feed rate was 11.0 L/min. Therefore in this
part, the optimum feed rate and reflux rate were at 11.0 L/min. and 98%,

respectively. For comparative results, another feed rate was chosen to study at the

same reflux rate of 98%, these / 9.5 and 12.5 L/min. The results
obtained are shown in Tabl s 4.13 — 4.16. The details of all
data are shown in Appendn-B-——-' 4

From Figure 4. 11. N v gives the higher percentage of

IPA in product than a . 12.5 L/min. In the same case, from
Figure 4.14, at feed r: in; o('»q\ has the lowest percentage
. —— S

of CHX. These result ‘ r to-the s from Section 4.2.1 and 4.2.2. Thus
the optimum feed rate s i

From Figure 4 water phase at feed rate 11.0
L/min., was not the lowest ﬂ ----- ted because the main effect of
CHX loss from the system was“&le:to t tage of CHX in product. It can be

explained that amOLlfi of CHX-’*H?{#? d ct cannot be ecycled to the system but the
percentage of IPA it Waterphase-can-be-re: yoled-to-the-syst
The relatior i ntage of CHX in feed is

shown in Figure 4. lpslt can bewen that at the fe:g rate of 11.0 L/min, the

percentage of ﬁ )ﬁ’ d that in this time,

water phase h “o H TIEI‘IS xmﬁ}fﬂﬁ low percentage of
’QW’] a\aﬂm UNIINLAY
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Table 4.14a The compositions of feed and product (IPA) at feed rate of 9.5 L/min.

Time Feed compositions (%) Feed Product compositions (%) Product
(hr.) IPA CHX  Water (L;an.) IPA CHX = Water (L;fr:ien.)
2 79.54 0.82 19.65 9.5 99.745  0.136  0.119 10.5
4 82.04 1.30 16.66 ' - 99.335  0.047 0.618 11.6

6 81.57 1.36 0.055  0.891 231

8 81.73 1.36 0.072  0.762 8.3

Avg.  81.22 /¥ 0.597 10.9

Table 4.14b The compositi
9.5 L/min.

'- r phase at feed rate of

Time CHX phase composition w’"" )/ ,‘,f Water phase (%)
(hr)  PA @HX  Wate oy IPAL ) CHX  Water
= _'— - E-’
2 13.04 xﬂ)o 4 . 0.95 64.97
4 12.50 85.50 201 37.99 0.849 61.17

o | U] RUNINEAN T oo

8 9 73 88.79 1 48" 98 =, 38.66 0.81, 60.53
, | . ~
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Table 4.15a The compositions of feed and product (IPA) at feed rate of 11.0 L/min.

Time Feed compositions (%) Feed Product compositions (%) Product

hie. rate rate
(hr.) IPA CHX  Water (Lmin) IPA CHX  Water L Amin)

2 83.48 0.90 15.62 11.0 99.956  0.004  0.040 0.1

V

y 99.951  0.005  0.044 11.7
. &7 0001 0032 107
i —‘

8 82.08  0.86 %oooz 0.053 11.9

-+ 81.03 0.80 18.17

6 80.83 0.68

0.042 10.8

A B 08 ,///A&\ s 0o

"N, "
ﬁ :f‘ d

—
8
_—_

Table 4.15b The compositions
11.0 L/min.

‘ ) ' '\ er phase at feed rate of
23 A
.nfr.ﬁg' e

Time CHX phase compositio; é’jﬂj e Water phase (%)
(hr.) IPA [ .CGH ater oy IPAJ CHX Water
v, ' A
2 14.96 : ‘H 1.08 63.72
4 12.99 84. %4 2.07 33.04 0.96 66.00

f RO NEAN e o

8 12. 07 85.87 2 OQ' 98 34 96 % 64.15
. [ .‘ -




Table 4.16a The compositions of feed and product (IPA) at feed rate of 12.5 L/min.

Time Feed compositions (%) Feed Product compositions (%)  Product

hr. rate rate
(hr.) IPA CHX  Water (min) IPA CHX  Water (L/min.)

2 81.15 1.04 17.81 12.% 99.817  0.018 0.165 11.4

!,y 99.787  0.008 0205 120
2 /ﬂo 0006 0.134 128
.—J

0.202 11.0

4 82.33 0.62 17.05
6 77.96 2.40

8 81.96 0.68 0.006

. ,{///M\\ NR00s 0175 11
N

Table 4.16b The conipo of CHX e ang t phase at feed rate of
12.5 L/min. ' \

CHX phase compositio Mﬂ&;ﬁ ™ Water phase (%)

Time = L—"I:-‘"L“—‘V
(r)  PA | _CH por L., CHX  Water
| ; — ﬁ\‘
;) 12.40 8 | s 1.23 66.02

-+ 13.28 84. 4‘2 2.30 32.04 1.42 66.55

oA UBAREN N AN e

8 12: 25 85.52 v 2% 98 34 33 % 64.61
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Figure 4.13 Percentage ¢ ¢" feed rate 0f 9.5, 11.0 and 12.5 L/min.
0.500 r
‘g’ 0400 r
B ——
2 0300 - 9.5 /min
g 0200 ---A-- 11.0L/min
: - ¢ -
@ a. 4 ~—0— 125 /min
S OIWMBWiﬂmﬂ'i

am‘mmmm'mmaﬂ

Figure 4.14 Percentage of CHX in product at feed rate of 9.5, 11.0 and 12.5 L/min.
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Figure 4.16 Percentage of CHX in feed at feed rate of 9.5, 11.0 and 12.5 L/min.
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4.4 Material Balance.

One objective of this research work is to study phase behavior of the
ternary liquid system. In this case, the vapor compositions at the top of distillation
column was the interesting point but not determined by GC analysis (sample could
not be collected). Therefore, calculatlon method by using material balance could

solve this problem. From Section 4.3, : imum feed rate and optimum reflux

rate, the vapor compositions of ¢ disti ct calculated by material balance

is presented in Table 4?11& iow
the CHX phase compositions«The

Table 4.17 The vapot compositions.at the top illation column.

por compositions are close to

~u- ation 1s shown in Appendix F.

Feed rate Product p . - . ‘ mosnlons (% wt) Total
= Vi R Water (% WD
9.5 10.9 1751 100.0
0.597 100.0

1.90 100.0

3.28 100.0

v AusTniiswihdas o
ammnm‘irwﬁjnﬂm age

100.0

12.5 11.8 98 Feed 80.85 1.19 17.96 100.0
Product 99.814  0.009 0.176 100.0
CHX phase  12.90 84.89 2.21 100.0

Vapor* 11.98 83.98 4.04 100.0

* Calculated by material balance.
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4.5 The Actual Cyclohexane Consumptions.

From the distillation facility operating record of the Nitro Chemical

Industry, CHX actual consumptions are summarized in Table 4.18.

Table 4.18 Actual CHX consumptions under normal operations.

Volume of CHX ﬁd Time Avg. volume of CHX
(L) ﬂ) used per day (L)
200 10
200 12000 8.7
200 93/20004 26/04/2000 ' . s
200 . jg/(ﬁ 2000 \‘ i 5
200 13/06/200¢ -22ﬁ ) 49 4.1
200 02001 Z27/0172000 9.1

05/ %L__ <
200 28/01/200 L 0372 ﬂ ' 33
200 29/03/200 — "','"...:::: y 3
P ,
200 __07/06/2001=2%/07/200¥% / 4.4

-

,y,t* ——7]

At normal operatlon the CHX 1n the system should not be lost. From
Table 4.18, t ratlon was high (10
L/day) and scﬂ ﬂlﬂ ’;mm Eﬁmn e explained that the
higher B 1 T re, the best
S I A
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