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Studies on the Boron Trifluoride Catalyst.

Hiroshi OHTSUKA, Kazuo AOMURA, Hideo SATO
Hiroaki HASEGAWA, Norihiko YONEDA

Abstract

Boron trifluoride is a recently developed catalyst for hydrocarbon reactions. It is
generally used in the form of complex with organic and inorganic substances. In the
present report, the catalytic behavior of boron trifluoride-water complex in the reaction of
benzene with butylene was observed and discussed.

BF,water complex was easily produced by introducing BF, gas into water. The
saturate solution of BF, in water at room temperature had the following composition :
BF,:H,0=096:1 (mole ratio). To determine the amount of BF, in water, the modified
pH titration method proposed by C.A.Wamser- and H.F.Flisk was successfully used.
HBF,, HBF,OH and B(OH), were found in the BF,water solution.

The active forms of BF,water complex in BF,-catalysis could not be pointed out.

However, it might be said that those active ones were unstable on heating. When
the saturate solution of BF,water was heated at 70°C for a while, it liberated about 35%
of absorbed BF, and lost practically its catalytic activity at the same time.

In the case of alkylation of benzene with n-butylene under atmospheric pressure, the
BF,-water catalyst gave best results between 30~50°C.

Main reaction product was sec-butylbenzene. Minor products were dibutylbenzene and
polymers. Detailed discussions were also made on the catalyst deterioration in the course
of the reaction. .

(Chemical Engineering Laboratory, Engineering Department, Hokkaido University, Sapporo, Japan)
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=7 v bR v HL O E Friedel-Crafts Bifiliito> —fE C¢dh - T, AICl, AlBr,, ZrCl,,
SnCly, ZnCl, 72 & & EQICETEEMRE LTH B E LT, R 2 OJUSICHd 2 Ui s L
THHENTHE, =7 v k& o453 1808 4£ Sir Humphy, Gay-Lussac % X 0% Thenard 5
Lo TRRINAYEATH-> T, HAERET, M@, PIMRAA T 2 HER 2.3 ORI SE
ThHd, Z7 v bR BOFWHICHONTEE S OWFEN S 54, USSR @ A. V. Topchieve
MIBLAE L TOWIEE F L7, T/, TOHEOMIGHREREL TS, BTFRERN
i BF, @ B-F #5455 Sp* 0BT MEixHT 22 &m0, BRIESHEOHSAICI roF H
TISEAEL, TOPMMCBBETSBIEECELNDIN, FvV AT by, ETMRENTEIC
L BSHoREEIC LB &, F-F A0 2.25 A°, B-F #44 1 1.30 A°, «FBF 120° ¢& b 3
HEEH LT bd, Octet Theory ZO# %2 T B HTENEALET I LrbizlnT &n
5, BF, 23 2 BETFICE O TR 3MOBT-HD A L DL L, Electron Sextet & 72 D ET

F F
:F:
\B/\)"’O F B F: F F
= . ¥ /
F 2,25 & F 0

Fig. 1. Structure of Boron Trifluoride.
M LIRREER B, Lichio>T, BF, it BETFICETMEZ T ONTH LD ETFMIREECS A
HETHHROVEIINEZHT 2, ThWA, BRETPERETFEEELAY, T7b 5, Lone

Pair 254 2 b S& BHICHEAET 5 THEA U BE, 4T3 = O R 2 EHIREE L O 1F
ATHARGSICR L TRICEET AT EILE 5, COXINHETHET L Lm0 ik
TSR CH D, MDRETFZRERE UTE LM, 7, FH&E444 2 BF, 1337 (&
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3 7 v v FORMIEC BT 3 PR 189

{b&l GEAH) 22 DHBV, 38b b, Z7 v bk v HERMILEYE > B WHE I NEE
K, WRALKSR, QR ~uX v, TyE=T, TAa~n, AWEVE T—-FN, T2
F, THFTeF, iy, N, PEFZECHBYECOI>T0S, LbL, BELOWHE
EDRIMITEA N THOOELWIICIN TR NS, MlEE UTHHE Y vk, B,
KigEEDWHWYW B Complex ICDNTHE  DIFIEIR D 555, ALK EIRE SN
TR, FRFEROLSIKEZT7 vbRh vHE EDDTIEERBRO DT, i o THWFHEEE
TH OB AW RR LS TR,

AW BN TRE 7 v bk v BMEICDWT, TREFBERPBAKED T v F VLIS
fldit & LR LB A ORISEEAME 32 & &S IMEME OB EElTELTE
OAREEFWPITHEEZHME LTINS,

2. Z7 vt ROROE K

T AR Y BE B T BEME R T RILEHE AL LI LTI LIRS
S5, Bb—HNICMON TV EERBEOWUEEISED LBV TH S,
3CaF,+B,0,+3H,80, — 2BF,+3CaS0,+3H,0
3CaF,+ B,0,+6H,S0, — 2 BF,+3Ca(HSO,),+3H,0
COHFBERET7 v bR T HOFPIOWIEHE L LTHMS T % Even Davy 78 1811 4EIC
Wb DTHRTEELDUIFRRICL> T L LIEMAEN TS,
T, W. Hellriegel ic 2 B3 & 7oAk oligh ) v a2 h vREMAT DDO0ES L
FkEvbh 3,
KBF,+2B,0,
» K(B,O,F)+BF,

Z7 v bRy HFEemigts LTHL
BEAHICE, WAET D 7 v bKESD

e 2 T & LTl < ©

1

EMBODTE CIERET B LIS

o Fluoboron - ___-—l-__ - | .
KB BN TR oL w5 2 T =Tk

2 OMIFIC DV THE Ucigs, &AM Heater M;50, Glass 0 50, Class

Wool Wool
FEKKM 7oA oy kD Fig.2®  Fig. 2. Folw Sheet of Boron Trifluoride Generation.

EONMBEAMOTE 7 v bk v #AERE SR, 704F o0 VORI 7 » #:562%, & v
%:12.1%, F b v L:205%, BEH:104%, THh-T, BREBEMATNAT LT LITLD
KRDESICET VbR FETEET HHDEELON S,

6 NaBF,+ B,0,+6H,S0, — 8 BF,+6NaHSO,+3H,0



190 K TREI R - R R R A 4

3. =7 vibkyEE LUKORILEY
3.1 EELEHOER
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Fig. 3. Relation between the BF;H;O Mole Ratio and
the Volume Increase.
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Fig. 4. Relation between the BF;H,O Mole Ratio and
the Specific Gravity.
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BEUST, EIBESOMIcELTIEIELL, $h, ISERYBEYOKOEFE I LT
25 R BN EET S, KEICKZERIEICI>TEF v 7L~ LUkH 5 A EK
WEIC— R CRICE 7 v (bR v HaWI &8, BF/H,O = v & B LU HTE & oG
B LUICER S OERER % Fig. 3 8 LU Fig. 4 1KR7,

K100 g s U THREICEBNTHSg P LEDOZE7 v bk 9 HAWI L 72 KiAH I Fe, Zn 13
FOERERT USRI L, KEEBAONLGH 2 EFET B, 57.1g (H 0.15) OFE R
DICIE DEIBIC & v il (BOH)) &% 2 515 BRIk R LS 2, & 5Icl
OH#FTICE BT, B, ARSIk, RBCHBEROMML, BELELYE, C
@%M@%ﬁwszmmotwmm@%ﬁ@%@mMMKﬁiﬁéoﬁB,B@kamﬁm
1435 TH 5, 2008 DZT v bk UEBB E e & F AR E LT (v 0.53) s i
FAOLIZLY, 3623g D=7 v bk U #HFZWI L THER E 8- 70 & O (v 0.96) 1< (AR
SR EbDTLRENS, T, TNHOSUEOLOER, DT THRFUCHE T 5 & IFlER
ESUCBICHD U BIC RSB aIcinii LT 1.00

LEDTEBROONEN, ENHO5 LT i
.98

Db DRI S BBITE N T RS R ’\\\\\
FTAHEMIFIBZEAERD SN, 5k, © 96

DRI R T BEZIRINT 5 &S U DR . f\\\\
DUEIRT 3, BF/H,0 &0k 096 Ok & 9 \R
N

(:iole Ratio)

FEEEN, HEIRO\EOER T, wEhick i

o
N
=92
WTRBY LCHIET 5, 0ClcB L TRA 5 ’
) 5
100g Izt LT 375 g D=7 wibk v 8 pi ik
7 B . 0% 10 20
Wah s (B0 099), =7 v bR T%H &K Temperature  (°C)
EDOREEIR DL DICELT Fig. 5. Relation between the Absorption
Temperature and the BF;H,0
BF,+H,0 » BF,-H,0 Mole Ratio.

121Kl EVDZT v bh I PN INBEHEZ B E, 100g OKICH LT 37708 O
Z7 v A6R Y FEMABIN S AL SIS OHEBRRENIC K B IR v & WIIGEEE &
DORGIE Fig. 5 ® & B DT, & OMEA extrapolate T2 & —10°C Af5TIC BT 111 DRI AS
BE3d 2 & &t B, Topchieve & OGIC & B & 0°C, KREET322gWINT 5 & L sidb &
NTHEY, ZOWEFEOHFMIANTDH S

— R EBBRAYTH BB E7 v LRV FREERICEPINE L b T 3
B, WELOKBICKL D E, W, WBRSKREFO LMo LT Y10 0pig LRI
T, Fh, RVBICREEAERI IR, —J, MKE TR (BO), MkKY viE P0;),
A Y vig HPO,), voy v HPO) B, 201 s LTEHer PRI EN
B, ToEKDOEBEERIE S BRPEICE 2500 E I DR TR,
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3-2 =7 vtk R—KEA(LAYFO BF, REER & ZORTICHT DR
KICWIRENIZT v bk T ROBEBBEHOTREDEICI > TIRHET 5 &N T
%, LhL, AR ROEE S, FUSEMCE S 2REZNET 2 LRMLY, 7,
BE,-H,O WAALAYT O NN 2B S OIS L TR AN TH 5p7e k5 0DICE,
Z DA DWRIC DN THHTCENL Kbl Th 5, KL ORAALAYT O BF; R ikic>
WTRBEZHESN TS, APFFRICHMLTRMCEOHNZEL S 3 L5 Wik
o EDITH B,
FHEORFUED 2, 3OoWEEBRITL, cheE A THELTHEMT AT LIC L,
3-2-1 pH OB &= Ok

¥ I | l
_®HWﬁmm~MW¢mJ (‘ EZ7 LRI ROBmHBE R P IC R T B
HBF5OH + NaOH—>3NaF +B{0H), pH OEALIC & DE T 3 05 i 3 1948 41
10} @ NaBF,OH +NaOH—3NaF + B(0H)3 —
C.A. Wamser {2 &> THEIN TN EY,
// L EROKICE T v bk v HAVRIL S
8
® // #, ZOTEEMIC K> TIRENME -7 b
pH ) D% = BICTEH LT 01~0.2M BF, e & L
6 Af-cacl, add| pb & EEE L N2NaOH Tl 3 5 €
~] 7 L OEBRETILo n, Fogéo pH
L @ aiuiisr s Fig. 6 1IcRd, CoBaR»oh
___’,,/// ",,,/’ % 3 Ao ZlAICk L Wamser 13 1951 4§
5 WD &S iahmae b L,
HBF, -+ NaOH »NaBF,+ H,O (1)
o HBF,0H + NaOH
° 10 20 30 —NaBF,OH-+H,0 (2
1/2 N - NaOH ml
Fig. 6. Typical Boron Trifluoride NaBF,0H+2NaOH
Titration Curve. —3NaF +B(OH), 3)

TbhB, Z7 v bk v EORMAKER 7 < & & HBF,, HBF,0H, & X B(OH),
D3EAWIFLET 2D EHEL T, #1OEMSE pH 3~4 (Wamser O34 Tid pH 3.2) ]
BT, il HBF, & &0 HBF,OH e R LT 5, &2 D& pH 7~8 (Wamser
OWETE PHT3) T, CHhRE LI OPRLUITAER L /2 NaBF,OH &R LT3,
ol AE pH 10 (Wamser @45 Cid pH 10.4) {3 CRAIP S#F(ES 5 BOH), LT
W2 DPFETARK L BOH), otz LT3

HHE S DFTIE > 1ok BE, B2OEMEEPEOYEH TS S0, 51 ozl
132 Wamser O CUGICRBODONEN, WE Fig. 6 1A 6N A X 51T, B 1 % i45 10.20
ml, FE2YFLH2150ml & LT B, afF s L ThBE
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o BE, & H R (ERB IO LLbD)
4.023 g BF,/30k 1,000 mé
FLYMEEAOHE 2ME AT Co N2NaOH JHs il
21.50—10.20 = 11.30 m#
2) X & HBF,OH Zthfi1d 2ic8d % N/2 NaOH 1t i
11.30/2 = 5.65 m¢
Wz iz, TomkhhicEfR 3 5 HBF,0H #i

86 % 5.65 x 0.5060
1,000

=0.2457 g

fo1e L, 0.5060 & NaOH o#i5E s, 8613 HBF,0OH 4T i, %7, HBF, ihid 51
L7 N/2 NaOH #1d 455 mé, X THUBHICF/Ed 5 HBE, o imidiko &k 5icis 5,

88 X 4.55 X 0.5060
1,000

7272 L, 883 HBF, 04T &,
- ¥z BF,+H,0 O Eic £ » HBF,OH & HBF, 3830 & HICAHe 5 & %
OJ/L )C C,lé\?hﬁ\ BFS ’Tl éfnl |}‘v§~ZD t

=0.2026 g

4BF,+3H,0 — 3HBF,+B(OH), (4)
BF,-+H,0 — HBF,0H (5)
0.2457 g © HBF,OH Azplic 4578 BF, Bidxo & 8D Th 3,
0.2457 X 68/86 = 0.1942 g
#c#2 L, 683 BF,, 86 {3 HBF,OH 04/ &,
Bz 0.2026 g © HBF, Az kic 88 BE, ldiko s BD TH D

68 x4

0.2026 X 55=—% 38%3

=0.2087 g

Liedso TARBEICGEHEENS BE, BRAXOEBD T 5,
0.194240.2087 = 0.4029 g

Tibh B, 4.029g/1,000mé &Y % X0 FH L o RS 4.028 g/1,000 mé D & 1S
DEIV—FHERLT A, CCTROEHEDC &I pH Edifck ) 28 1 R85O EHES
BOXDHTH->T, k&AW, EMTEERN S XD ERNOREMED pH 2T 570 &
DO EedE 2B 0RERH 5,

D&, BFE,AHO o EicEd 5 @), 6 RoFT_EIC DN THEATLE LI, L, B2
MESABIUE I YREAL VKD SNS BOH), oftE, ), @XLokvwsh s BOH), »
mEEARBL, BO—RERTEOE, @), OROWERELVLEZEZTEINTHESI, WV,

e
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85 3 M g TIcE T A N/2 NaOH % 29.20 mé & LT, BOH), o8558 9 5 L, B(OH),

D u,cg_é N/Z NaOH # Li{}\ iz Y,

29.20—21.50 = 7.70 m¢
B(OH),+NaOH » NaH,BO,+H,0 (6)

6) 2tk » BOH), AT 5 LD X DICH 5,

62X 7.7x0.5060 _
1600 = 0.2308 g

7272 L, 62% B(OH), @ 754,
TIHEEL TS BOH), 0RiF @ XL DxoEBDT,
62/264 % 0.2026 = 0.0476 g
R R E O R B AER T 5 BIOH), @ & (7) K
HBF,0H +3NaOH — 3NaF + B(OH), (7)

EOHKDEHICIEB,
62/86%0.2457 = 0.1771 g
Lo T4 BOH), ik &BYTH 5,
0.177140.0476 = 0.2247 g
3 D221 0.2308—0.2247=0.0061 g & 75 %, —fRIC KR TEEDERICE, AYBE LD T
BT,
B(OH), == H*+BO; + H,0 (8)
DX DICEET S (BEEEERC 55%1071) 2 b5 @) XNEMres, —RichkyBOT VY
BEOE&ICHEBMTVI v (zr=y b, 7Y v EINZEC kD HIH,BO,-%
M7 a-v] Qs LTHMEY — S BRCHET 22 EPF0OT, ZOHAICBNTS pH
TETCHRENLIIT, = v=v b, 7)) vETNZTHEZTE>72EINLD J0OF
BEBEONBETHH I,
3-2-2 b Ao v ARINEOMNE & 2 O SICkT B MES
Z7 AR Y FORBEIBHIC A vy LENMA, AF AV Yy DEREREELTT IV
# Y CREET B J7H3 1947 4512 Harry F. Flisk 6 I k> THE SN LD THBEH, b &b
ECDHHERHEARCBNTHNINTOER Y RADDOZ 7 v Lk 7 HPICEE XN DB R
Y s 200 bDTHol, TOHEOPWBER >EDEBD TH 5, Himo pH L
RO T v ALk U R EARICHEL AV Y A B XU AF VAV Y YENZ, T, FOlR
OES T 5 TNLZNaOH ZNA %, MEBPEALEOE, BB LTLES SRET
5EMUROQERTHOBET LAY THEL, PRISN2REIREE 20~30 5EHT 5, T
DI LU TZAOREE2 LIERBRICEER ST n ) 2NA, FOREEE>
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T &3 5%, Flisk 593 1mé o 1N NaOH & 0.02260 g @ BF, [c M43 5 &4 LT
HH, CRICHEMTARRBREBINTOREY, FELRAEEL COHBEOFEESICO>NT
BE Uteds, T favy v nzna, pHEokREE—-OHEHC DWW TE D pH £z
e Lo, Fig. 6 ICRENAEHAIKEMER 2 #Td 0, pHIECBT AE 28X THE 3 Y
FAEERIC—RLTVAZ ERBDL LN,

Wamser 232 1 LTV AL AV Y 9 L EZ T vh o HET/EY — 2 & DFUSRBIRD
EBOThHB,

HBF,+NaOH » NaBF,+H,0 (9)
2HBF,0H+3CaCl,+6NaOH —— 3CaF,+6NaCl+2B(OH),+2H,0 (10)
HBF,(OH),+CaCl,+2NaOH » CaF,+2NaCl+B(OH),+H,0 (11)
2HBF (OH),+CaCl,+2NaOH — CaF,+2NaCl+2B(0OH),+2H,0 (12)

Uicds> T, B vy o s MATGE 0% 2 M550 BOH), odifiick s b0 &7
&, COBADE1ME53 HBF,, HBF,OH, HBF,(OH), X ¢* HBF (OH), % & W Cih
MLbOEBEZLE% 210, L, HBE, @b hv vy ARG G h T n 2z
DTHBHPE, HBF, OmFNC L 2 4B 88N ICHEAT LI IICELLNDE, HEBEELDS
FH 1 MERETOpH R PO HBF, OfRIC L 2 EF L0 NAZMARRD 51173
W, Ef, MEH Ay AEMAEGOMENRE pH EOBGORE 2 ME A E T 5
DRINEFOF— 2 —DOERHAN T ERELWLA, 9), Q)R THE I 5 NaOH 0 =
WD pH B THEEN s ), QRXBLUO @)K THBENS NaOH o= vlicE Lin g &,
5, HBF,(OH),, HBF(OH), o i3 &b Tlibiboi#EioN s, LT, O E (10) XK
A A, TORISHE R A0) R0 FBFE LR L EFEANE, Elrvy o aiing
FEADMBEAMNPHT ECIC L AFNCHEPNDE T LICK D

W, pH 0B A &R 1,000 mé rhic 1241 g o BF, 2810k A# L, 2o 25mé
FRBUTH AV YT LICEB2ZE 7 v bR T ROERETE > 1236, TOH 1L MEHAD
FIER A A0 X TosaEDLENS EMET S E, INNaOH @ 1 mé & Yo BF, 13 0.02262 g
L7350 Flisk SO LTS 002260g SHEWIC L =T 2 &pBHONI, Licho

TR REH AN Y Y LBEOHTEERDLTRNEEZ TELZIBVEDEEZLND

B L= 7 v bk o REMER DIcE, 3.0l4g @ BF, #4693 205, SR ALY
U LaRAE Q) REI ORI B E 2543g £73% (CaCl,-2H,0 & L Tid 3463 g),

W, kA A (CaCl-2H,0 & LT) % 3.0, 8.5, 40, 50, 70, 100 B L1 150g =

NENMATHRO & S HERZITEY, RNBORM LA EC A, HEs iz N/2 NaOH
B3 EnEh 2519, 26,07, 26.44, 27.15, 27.20 3 £ U8 27.10 m# (3 [Alo K ERC X B FH4HE) TH
STHgPIMALBAICELDTIN—RERT C &DWH 5Lk,

XC, =7 vibk v dEidKEr D i HBF,, HBF,OH, HBF,(OH),, HBF(OH), %0 i «
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DA DIEERZE Z SN TS, FHICELrH 5T, 5% 2HBF,OH+3CaCl,+6 NaOH
—3CalF,+6NaCl+2B(OH),+2H,0---(10) ® &1 L - THIMO X > ML EFERRE L
FeIMCDNTEET S, CHICH LT, Flisk 5 & 1mé-1N NaOH=0.02260 g BF, O iE#LE R
LTSN D THHETE SN,
E7 v bR Y EOFHER TR O LS, A &S 4 BEY ORGSO NE
Zoh, F0» T, HBF, HBF,OH, B(OH), ikt oW TREL LS SN TN S,
Wamser {3 HBF, OGN CHEA TN 3,
HBF,+H,0 — HBF,OH+HF (13)
cwﬂ%%ﬁ HMIPWMEOFBIFASNTHRELY, b L, BRCELEBIC>Dl
I %7 B L,
HBF,+H,0 — HBF,OH+HF &3,
FIFHC AR T 2 HE @k 0 X 2185 & 5 & v & BUs L HBF,OH 24559 5,
3HF -+ B(OH),

» HBF,0H +2H,0 (14)
COFSIE Wamser 12 & % & JEHICH NSO E SATHO S, X510 Wamser i,

HBF(OH),+HF — HBF,(OH),+H,0 (15)
HBF,(OH),+HF — HBF,0H+H,0 (16)

DEISDIEEL, »D, FOHERIEFIGENERNTH DS, Lk T, (13), (14), 15 B &
CAG) IR EINZPISRIRE D FRIC LD EPIT L ODRLEKTEHONIEIHDEELLND,
Fi, vy o L E2RNE T, NaOH B E o4 Lo 5d, kil
HBF,0H 4+ NaOH — NaBF,0H + H,0

W ko TRIS L 23, TS, WicHEA BE, KOOHEEICHT 2L D b RWEERT
EDG, WAV YT ARBENREERIERLTHALDEELATERNTHEA D,

Plbofei s KBRERE DD THEIC T 5 ED0EFLT, FRO X D IEBICH
DTPIEMBL EZEZ TELZTTNEDEEZ LN D,
3:3 =7 vibARIFKEAIEEHDIO=ZT vibRIFEORERE

31DOHKICE > TOL BN ET7 v bk U F—AKEMLEMICE, REICXDKICKT
5 BF, B OEBALZONLL L, BEO EFICED BE, 2SR T 2L, BUEEZS
3 BF,-H,O thod BE/H,O vl 0N EREDOMEIIC LD BF-HO offia
BENBERETBOLEDEEZI NG, CORMLGYEMEE UTHEAT 2, X
R, BUSEETIC B AMBEOREERPSEBERLNTLLIDI TH S, AEBOTRCOR
MALEG IR R RCE R AL, BaDREICHE T 5 BF, 7 A gilimefwE U, &5

1
A DEEMmEBE L I,
CHERLUZEBR Y A MOWNAERK 20ml O HEA U xEROS O T, il

A FEER
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BAN, WALy 2c X DK E N — L0
‘ [pry air Flow : 5¢/nr]
EREOREEE C AR, 15k, HADHK ——
M FERICKEANTRRABET L2720 | 4 9% e
B, TOEREBIMFTE 2 54/hr & L1, - ;/
g ot
BB BE-HO RALEHEHRTH g /o/ 50°C ]
2 20
- . - ; el
BmEob DT, K10g e LT 352g > & /O/ 30°C
it g g 3 ,/Q/
BF, 244 LTW5,30, 50 5 L8 70°C 1ok 2 /
Y R ) 10
NWTFTE > 2R RIE Fig. 70 s B0 Th l/
b, /
BF,-H,0 O k&0 J 0 ‘
O D& DL AL IC & O 0 0 120 180 240
FMICTIRIZ D, & A, 30°C T BN TR Time (min)
DD B d 2= 7 v bk 9RO S Fig. 7. Stability of Boron Trifluoride.
BEQKREETHICEBLTWEEEEALLNS, T/, 70°CIKLBNTIZEH BF, tho 35

%SNS 2 A8, TIEHIRT A X DT T0°C I B WO TE MBI SIET T 2 — R &%
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Fig. 12. Effect of the Reaction Temperatures.
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Tab. 1. Conversion of Butylene to sec-Butylbenzene
React. Temp. Butylene conducted Butylbenzene produced Conversion
oC 14 Mole g Mole %
10 5.22 0.233 27.8 0.207 89.1
30 5.31 0.238 25,2 0.188 79.0
50 5.15 0.230 21.3 0.159 69.2
70 5.30 0.236 22,7 0.170 72.0
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